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1. IDENTIFICATION OF THE R&D UNIT 
 

1.1  Name of the R&D Unit 

IPO Porto Research Center/Centro de Investigação do IPO Porto 
 

1.2  Acronym 

CI-IPOP 
 

1.3  Coordinator 

Manuel R. Teixeira, MD, PhD 
 

1.4  Host Institution 

Instituto Português de Oncologia do Porto Francisco Gentil, EPE (IPO Porto) 
 

1.5  Keywords 

Cancer epigenetics 
Cancer genetics 
Clinical research 
Epidemiology and outcomes research 
Experimental therapy 
Medical physics and radiobiology 
Molecular oncology 
 

1.6  Website 

http://ipoporto.pt/centro-de-investigacao/ 
 

2. R&D UNIT DESCRIPTION 

2.1  R&D Unit Description and Objective 

The IPO Porto Research Center (CI-IPOP) is hosted by the Instituto Português de Oncologia do Porto 
Francisco Gentil, EPE (hereafter IPO Porto), the largest specialized Portuguese cancer institution (10.000 
new patients per year) with a triple role: patient care, teaching and research in Oncology 
(http://www.ipoporto.pt/). IPO Porto is a member of the Organization of European Cancer Institutes (OECI) 
and is accredited by OECI as a Comprehensive Cancer Center (Porto Comprehensive Cancer Center, P.CCC) 
in collaboration with Instituto de Investigação e Inovação em Saúde (i3S).  
CI-IPOP has the mission to coordinate and implement the research activity of IPO Porto and is formally 
recognized by the Portuguese Science Foundation (FCT) as an R&D unit since 2004, from which it obtained 
the classification of Excellent in the last international evaluation.  The general and long-term objective of CI-
IPOP is the understanding of the pathobiologic mechanisms of carcinogenesis, which ultimately will help 
improve cancer prevention and/or treatment. CI-IPOP is organized in five research groups working on 
translational cancer research (Cancer Genetics Group, Cancer Biology and Epigenetics Group, Molecular 
Oncology and Viral Pathology Group, Experimental Pathology and Therapeutics Group, and Medical Physics, 
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Radiobiology and Radiation Protection Group), as well as the Cancer Epidemiology Group, the 
Management, Outcomes Research and Economics in Healthcare Group and a Clinical Research Unit.  
 

2.2  Research Team 

CI-IPOP includes 243 members (at the end of 2020), of which 67 have a PhD degree and 105 have a Master 
degree. Of the CI-IPOP members, 152 are IPO-Porto staff, with main positions as medical doctors (64), 
laboratory health technicians/clinical scientists (33), researchers (18), and other roles (37). Other CI-IPOP 
members include 51 researchers with scholarships (4 postdocs, 28 PhD students and 19 research 
assistents), 23 MSc students or Research assistants and 17 staff from other institutions. The research team 
is organized in seven research groups and the respective team members are shown after page 14. 
 

2.3  Projects 

The active projects in 2020 registered at CI-IPOP are the following (more specific detains given in each 
groups/unit report): 

1. Achieving best possible cancer treatment outcomes in treatment pathways through benchmarking 
in breast and prostate cancer (ABC-Benchmarking) 

2. Artificial intelligence applied to image-based oncological prognosis (CI-IPOP-133-2020) 

3. Assessing the trifecta of cancer circulating biomarkers: a combined microfluidics platform for 
detection of CTCs, exosomes and ctDNA (TRIMARKCHIP, POCI-01-0145-FEDER-030831) 

4. Assessment and validation of a panel of methylation-based biomarkers in cell free DNA for 
detection of recurrent first primary cancer and second primary cancers (MehylBiom4Can, CI-IPOP-
74-2016) 

5. Bridging the gap between mind, brain and body: exosome role and monitoring (MindGaP, H2020-
FETOPEN-2018-2020) 

6. Caraterização genómica da via da prostaglandina E2 no desenvolvimento de cancro gástrico: uma 
oportunidade de rastreio personalizado?  

7. CBCT dose measurement and optimization in image guided radiation therapy (CI-IPOP-135-2020) 

8. Circulating viral genomes in the blood of cervical cancer patients (CI-IPOP-37-2016) 

9. Clinical characteristics, treatment patterns, and outcomes of lenalidomide-refractory multiple 
myeloma patients in real-world settings: a multi-center retrospective cohort study (European 
Oncology Evidence Network, E-OEN) 

10. Comparative analysis of the distribution and time trends of colorectal cancer incidence, mode of 
detection, stage at diagnosis, and survival rates: an international population-based study 

11. Comprehensive analysis of common genetic variants on inflammatory genes in gastric cancer: from 
bench to bedside | Heritability enrichment of specifically expressed genes in gastric carcinogenesis 
associated with gastric cancer development (SFRH/BPD/114803/2016) 

12. Cost-effectiveness study of neoadjuvant pertuzumab therapy for breast cancer treatment 

13. Detection of cancer specific genetic alterations in circulating free tumor DNA as a tool for early 
cancer diagnosis and follow up in Lynch syndrome patients (CI-IPOP 36-2016) 

14. Development of a biomimetic multifunctional pre-clinical model to assist immunotherapy 
optimization (Immunomimetic, CI-IPOP-109-2018) 

15. Development of MC (PRIMO) tools for the optimization of EBRT workflows (CI-IPOP-132-2020) 
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16. Development of monoclonal antibodies for chemoresistant bladder cancer based on 
glycobiomarkers (CI-IPOP-58-2020) 

17. Development of novel prognostic and predictive epigenetic biomarkers for malignant testicular 
germ cell tumors (EpiMarkGermCell, POCI-01-0145-FEDER-29043) 

18. DNA methylation biomarkers for triage of hrHPV positive cases in the Northern Portugal 
population-based cervical cancer screening program (DNAmeCERVIX, CI-IPOP-130-2020) 

19. Early-stage cancer treatment, driven by context of molecular imaging (ESTIMA, NORTE-01-0145-
FEDER-000027) 

20. Epigenetic regulation of immune response in prostate cancer (EpImmunoPCa, CI-IPOP-131-2020) 

21. EU breast cancer evidence platform (European Oncology Evidence Network, E-OEN) 

22. Evaluation of the cost of treatment and its aggressiveness among oncology patients at end-of-life 

23. Exome sequencing of families with strong cancer incidence of unknown genetic cause (CI-IPOP-57-
2017) 

24. GWAS and data science as putative approaches for identifying pharmacogemomics determinants of 
response to therapy (CI-IPOP-91-2018) 

25. Healthcare use and costs in early breast cancer: a patient-level data analysis according to stage and 
breast cancer subtype 

26. Hydralazine: testing an off-label effect in castration-resistant prostate cancer (HyTherCaP, POCI-01-
0145-FEDER-29030) 

27. Identification of germline mutations by gene-panel next generation sequencing in familial non-
medullary thyroid cancer (CI-IPOP-55-2017)  

28. Identification of germline mutations by gene-panel next generation sequencing in familial tubular 
and mixed tubular-diffuse gastric cancer (CI-IPOP-56-2017) 

29. Identification of somatic and germline mutations in circulating tumor DNA in ovarian cancer 
patients and in germline BRCA1/BRCA2 mutation carriers undergoing cancer screening (CI-IPOP 35-
2016) 

30. Identifikation von Risikogenen fur das Adenokarzinom des Magens | Deutsche 
Forschungsgemeinschaft (SCHU 2596/6-1) 

31. Immunological and circulating tumour cells evaluation in colorectal cancer liver metastasis 

32. Immunoprofiling characterisation of clinical samples by IHC and gene expression analysis and 
correlation with clinical outcomes in support of translational medicine strategies for ICOS and PD-
L1-IC antibody therapeutics. Evaluation of expression of macrophage and dendritic targets across 
multi-tumour tissue arrays for assessment of clinical relevance (Kymab) 

33. Impacto da pandemia COVID-19 nos cuidados prestados a doentes oncológicos (Research 4 Covid-
19) 

34. Implementation of a financing model based on the measurement of clinical and non-clinical 
outcomes and integrated disease management in lung cancer at IPO Porto (FAROL) 

35. Investigation of dose contribution in oncological population due to new imaging techniques (CI-
IPOP-136-2020) 

36. I-O optimise initiative (European Oncology Evidence Network, E-OEN, Lung Cancer) 

37. Landscape of somatic and germline genetic alterations in ampullary carcinomas (CI-IPOP-128-2020) 

38. MicroRNA-mediated viral regulation of the tumor microenvironment (CI-IPOP-66-2017) 
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39. MicroRNAs and microbioma in gastric carcinogenesis and their association with different innate 
immunity expression profiles 

40. Mieloma Múltiplo – Integração precoce dos cuidados paliativos na melhoria da qualidade de vida 
dos doentes 

41. Monocarboxylate transporters (MCTs) in kidney cancer: the role of epigenetic mechanisms 
(MCTKidCancer, CI-IPOP-98-2018) 

42. Neuronal networking for VMAT failure probability determination (CI-IPOP-134-2020) 

43. Novel therapies against metastatic colorectal cancer (SIRNAC, NORTE-01-0247-FEDER-033399) 

44. Oncology Disease Information System (ODISSEIA) 

45. Pharmacogenomic determinants of therapeutic response of urogynecological cancer (Eu-PIC, CI-
IPOP-22-2015) 

46. Predicting the risk of complications of surgical treatment and define prognosis of cancer patients 
through the integration of clinical and biopathological data (IPOscore, DSAIPA/DS/0042/2018) 

47. Prehabilitation to enhance cancer treatment in patients with adenocarcinoma of the 
gastroesophageal junction and the stomach (PROTECT, PTDC/SAU-DES/7945/2020)  

48. Providing Standardized Consented PROMs (Patient Reported Outcome Measures) for Improving 
Pain Treatment (IMI Pain - Prompt) 

49. Radiobiological effects of flattening filter free radiotherapy treatments (CI-IPOP-119-2019) 

50. Real world evidence in epithelial ovarian cancer: a retrospective multi-centre cohort study 
(European Oncology Evidence Network, E-OEN) 

51. Real-world response/survival and treatment patterns among patients with relapsed/refractory 
indolent non-Hodgkin lymphoma in USA, UK, France, Spain and Portugal oncology practices 
(European Oncology Evidence Network, E-OEN) 

52. Renal cancer detection: a translational metabolomics research based on volatile organic 
compounds fingerprinting (ACCuseD, POCI-01-0145-FEDER-030388) 

53. Renal cell carcinoma-derived exosome: the microRNA content as a new disease predictive 
biomarker and an opportunity to invasive/metastatic disease management under the genetic 
background (CI-IPOP-21-2015) 

54. Risco e sobrevivência de segundos tumores primários relacionados com cancros da mama, 
endométrio, ovário e colo do útero 

55. Risk, survival rates and healthcare resources use on second primary tumors related to female 
breast cancer, prostate cancer, colorectal cancer, lung cancer and thyroid cancer 

56. Sensitization of urologic tumors therapy driven by nanotechnology (Nanowar2UrCancer, 
PTDC/MED-QUI/29800/2017) 

57. Simultaneous detection of germline and somatic mutations in DNA repair genes by next generation 
sequencing of tumor samples and cell-free DNA from metastatic prostate cancer patients (CI-IPOP-
129-2020) 

58. Synergistic antitumor effect of combined laser thermotherapy and immunomodulators in 
malignant melanoma (001 Laserthermia, CI-IPOP-125-2019) 

59. Testing existing glycan-based drugs to neutralize SARS-CoV-2 (GLYCOVID-19, 140_596817822) 

60. The role of chromosome segregation machinery defects in genetic predisposition to prostate 
cancer (POCI-01-0145-FEDER-028245) 
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61. The role of immune system for treatment-free remission in CML patients who stopped TKI therapy 
(CI-IPOP-120-2019)  

62. Treatment and other healthcare use of breast cancer patients with a previous cancer diagnosis 

63. Validation of liquid biopsies for predictive biomarker testing, therapy response monitoring, and 
resistance mechanism identification in cancer patients (CI-IPOP-54-2017) 

64. Value based healthcare for outcomes In breast and lung cancer in Europe (VOICE) 

 

3. MAJOR ACHIEVEMENTS 

3.1  Number of Publications 

The major achievements of CI-IPOP are best measured by the parameters involving publications in peer-
review international journals. The scientific output in 2020 includes a total of 224 peer reviewed 
publications in indexed journals (Pubmed and/or Scopus, including only those with final publication date in 
2020), representing an increase compared to 2019 (+2,3%). The growth in the number of publications over 
the years is shown below:  
 

 
The list of all publications in 2020 of CI-IPOP, as well as the abstract of every publication (whenever 
available), is shown after page 87 under the heading list of publications with abstracts. The list of 
publications of each research group/unit is shown in the group activity reports after page 14. 
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3.2  Impact Factor 

Of the 224 publications in 2020, 187 were in journals with impact factor. The average impact factor of the 
187 publications of CI-IPOP was 5.7, which represents an increase of +7,5% compared with 2019: 
 

 
 
The sum of impact factors of the 187 publications is 2020 was 1.061,1, which represents an increase of 
14,8% compared with 2019: 
 

 
 
 
The number of publications with impact factor above 5 and 10 in 2020 was 78 and 13, respectively, 
continuing the positive development of recent years as shown below (first >5 and then >10):  
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3.3  Citations 

According to the Scopus database, the number of citations of CI-IPOP publications during 2020 was 8348. 
The evolution over the years of the number of citations per year is shown below:  
 

 
 

3.4  Internationalization 

The research performed at CI-IPOP has a high degree of internationalization, as evidenced by the fact that 
49% of the 224 publications in 2020 resulted from international collaborations and included researchers 
from foreign institutions as co-authors. The evolution over the years of this parameter is shown below:  
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3.5  Clinical Trials 

In 2020, 141 clinical trials were ongoing in the Clinical Trials Unit, including a total of 349 patients enrolled 
and 65 new patients randomized. Although the number of active clinical trials increased from 140 to 141 
comparing with 2019, there was a decrease in the number of patients enrolled or randomized related with 
the effects of the COVID-19 pandemia. The evolution over the years is shown below:  
 

  
 

3.6  Publications by Area of Knowledge 

The publications in 2020 by CI-IPOP researchers reported research in the following areas of knowledge 
(data from SCOPUS):   
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3.7  Theses Completed 

During 2020, 9 PhD theses were successfully completed with direct supervision by members of the CI-IPOP 
reseach groups, one more than in 2019: 
 

 
 
During the same period, 28 MSc theses were successfully completed with direct supervision by members of 
the CI-IPOP reaseach groups, a decrease of 10 compared with 2019 but within the pattern of earlier years: 
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3.8  Recruitment of Researchers 

In 2020, the number of researchers hired to work in CI-IPOP increased from 12 to 18 (figure below). This 
was made possible by external funding derived from a competitive research project that included hiring 
two researchers with PhD (POCI-01-0145-FEDER-028245) and four positions funded by the FCT basic and 
estrategic funding for 2020-2023 (three by UIDB-00776-2020 and one by UIDP-00776-2020). Four 
additional positions, funded by the FCT basic and estrategic funding for 2020-2023 (two by UIDB-00776-
2020 and two by UIDP-00776-2020), were announced and are expected to be recruited in early 2021. 
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4. RESEARCH GROUPS/UNITS  
 

CI-IPOP was organized in 2020 in seven research groups (Cancer Biology and Epigenetics Group, Cancer 
Epidemiology Group, Cancer Genetics Group, Experimental Pathology and Therapeutics Group, 
Management, Outcomes and Economy in Health Group, Medical Physics, Radiobiology and Radiation 
Protection Group, Molecular Oncology and Viral Pathology Group) and a Clinical Research Unit. The activity 
report of each group is presented in the following pages (in alphabetical order), followed by that of the 
Clinical Research Unit. 
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4.1  Cancer Biology and Epigenetics Group 

 
1. Coordinator 

 
Carmen Jerónimo, PhD 
 
2. Research team (as of December 31st 2020) 
 

Name 
Academic 

degree 
Professional 

situation 
Category/position 

Time 

% 

Ana Catarina Macedo Silva MSc Scholarship 
PhD student 2019-UNA2CLE-
0170010 

100 

Ana Isabel Atanásio Varelas MSc Employed IPOP MD Resident in Pathology 10 

Ana Luísa Peixoto da Costa e Cunha MSc Employed IPOP MD Junior pathologist 5 

Ana Paula Marques Silva Lopes  BSc Employed IPOP Lab technician 30 

Ana Teresa Pinto Teixeira Martins MSc Employed IPOP Lab technician 10 

Ângelo de Jesus Rodrigues MSc Employed IPOP MD Junior pathologist 10 

Bela Margarida Amaral Oliveira BSc Student MSc student 100 

Bianca Troncarelli-Flores PhD Employed IPOP Junior Researcher-Kymab 100 

Carina Raquel Carvalho Maia MSc Scholarship 
Research assistant 
MindGaP- H2020-FETOPEN 

100 

Carla Maria Magno Bartosch PhD Employed IPOP 
MD Junior pathologist & 
researcher 

20 

Carmen De Lurdes Fonseca Jerónimo Aggregation Employed IPOP 
Assistant researcher; Group 
coordinator 

100 

Catarina Sofia Guimarães Teixeira MSc Scholarship Research assistant 100 

Cátia Oliveira Mota BSc Trainee CEI-Proc 053/Cei/20 40 

Cláudia Martins Lima MSc Scholarship 
Research assistant 
LPCC-NRN 

100 

Daniela Cristina Barros Silva  MSc Scholarship 
PhD student FCT 
SFRH/BD/136007/2018 

100 

Davide Gigliano MSc Employed IPOP MD Resident in Pathology 10 

Diana Montezuma Felizardo MD Hired (External) PhD student 10 

Diana Rita Soares Fernandes BSc Student MSc student 100 

Fernanda Maria Ferreira da Silva BSc Employed IPOP Lab technician 10 

Francisco Duarte Ferreira Menezes MSc Employed IPOP MD Junior pathologist 5 

Guilherme Machado da Silva BSc Student MSc student 100 

Isa Cristiana Silva Carneiro MSc Employed IPOP Lab technician 20 

Joana Vanessa P. Matos Loureiro MSc Employed IPOP MD Junior pathologist 5 

João Lima Vaz Silva PhD Employed IPOP MD Resident in Pathology 30 

João Pedro da Silva Machado Lobo  MSc Scholarship 
PhD student FCT 
SFRH/BD/132751/2017; 
Resident in Pathology 

100 

João Pedro Oliveira Costa MSc Employed IPOP MD Resident in Pathology 10 

José Pedro Sequeira BSc Student MSc student 100 

Jorge Silvério Torres Ferreira MSc Employed IPOP Lab technician 10 

Madalena Souto Moura MSc Employed IPOP MD Resident in Pathology 5 

Margareta Isabel Pereira Correia PhD Employed IPOP 
Assistant researcher 
CEECINST/00091/2018 

100 

Mariana Cantante Ferreira BSc Employed IPOP Lab technician 20 

Mariana Carvalho Dias Brutt Pacheco MSc Scholarship 
Research assistant 
LPCC-NRN 

100 
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Nair Susana C. Florim Ribeiro Lopes PhD Employed IPOP 
Junior researcher 
UIDP/00776/2020-2 

100 

Nicole Ferreira Viveiros BSc Student MSc student 100 

Nuno David Monteiro Coimbra MSc Employed IPOP 
MD Junior pathologist; PhD 
student 

20 

Oriana de Jesus Ribeiro BSc Student MSc student 100 

Paula Cristina M. de Sousa Monteiro BSc Employed IPOP MD Senior pathologist 20 

Paula Cristina Monteiro Dias BSc Employed IPOP Lab technician 10 

Renata Heloísa de Oliveira Lage Vieira BSc Employed IPOP Lab technician 10 

Rita Manuela Guimarães MSc Employed IPOP Lab technician 20 

Rita Patrícia Faria Dias Canário MSc Scholarship 
PhD student FCT 
PD/BD/128001/2016 

20 

Rui Manuel Ferreira Henrique Aggregation Employed IPOP 
MD Senior pathologist; Senior 
researcher 

30 

Sandra Isabel Pinto Nunes  MSc Scholarship 
PhD student FCT: 
SFRH/BD/144241/2019 

100 

Sara Lopes Petronilho MSc Employed IPOP MD Resident in Pathology 10 

Sara Raquel Monteiro dos Reis MSc Scholarship 
PhD Student 
MindGaP- H2020-FETOPEN 

100 

Sérgio Miguel Pereira Chacim MSc Employed IPOP MD Hematologist 10 

Sofia Paupério e Silva Paulino MSc Employed IPOP Lab technician 10 

Sofia Raquel Fernandes Salta MSc Scholarship 
PhD student FCT 
SFRH/BD/143717/2019 

100 

Vânia Raquel Gomes Camilo PhD Employed IPOP 
Junior researcher POCI-01-
0145-FEDER-29030 

100 

Vera Inês Salvado Constâncio MSc Student 
Research assistant 
LPCC- Fundação PT 

100 

Vera Mónica Miranda-Gonçalves PhD Employed IPOP 
Junior researcher POCI-01-
0145-FEDER-29043 

100 

Verónica Martins Ferreira BSc Employed IPOP Lab technician 5 

 

3. Group description and objectives 

 
The long-term core goal of the Cancer Biology and Epigenetics Group (CBE) is to portray the epigenetic 
mechanisms involved in the genesis of cancer, with an emphasis on urological tumors, and translate these 
into clinically useful tools for patient management. More recently, we started tackling the contribution of 
deregulated non-coding RNAs expression and its interaction with other epigenetic mechanisms that may 
induce/promote malignant transformation. 
Specifically, within the framework of Precision Medicine, we have four major lines of investigation ongoing: 
(1) Using body fluids - liquid biopsies (plasma or serum) and urine – to detect cell-free tumor-specific 
epigenetic biomarkers (methylated DNA or noncoding RNA) we aim at developing new cancer biomarkers 
for screening/ detection and to assist in patient’s clinical management. We have identified several putative 
markers in tissues of the four major human malignancies [those of breast (BrCa), prostate (PCa), colorectal 
(CRC) and lung (LCa)] as well in other urological cancers [bladder (BlCa), kidney (KCa) and testicular germ-
cell tumors (TGCT)] that are already being tested in body fluids (Costa-Pinheiro, Epigenomics 2015, Costa, 
Epigenomics 2017 and 2018; Nunes, JCM 2019; Bidarra & Constâncio, Front Oncol 2019; Estevão-Pereira 
JTM 2019; Constâncio Clin Epig 2019). 
(2) Due to the heterogeneous biology of PCa, only a limited proportion of tumors are deemed to be 
clinically significant. Because non-coding protein genes / non-coding RNA aberrations, particularly, long 
non-coding RNAs have been recently implicated in PCa carcinogenesis (Ramalho-Carvalho, CRM, 2017) we 
plan to focus our research to better understand their role in molecular pathways associated with PCa 
aggressiveness, AR and PTEN signaling pathways. Moreover, since long noncoding RNA (lncRNA) are also 
targeted by internal chemical modifications, such as N6-methyladenosine (m6A), that may impact in 
various cellular processes, through post-transcriptional regulation of gene expression (Fu, NRG 2014 & 
Roundtree, cell 2017) we will attempt to discover their role in PCa onset. Thus, it is likely then that 
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unravelling the biological functions of ncRNAs in PCa will provide new insights into their functions, 
mechanisms of action, and potential usefulness as tools for PCa management.  
(3) Despite nephrectomy being performed with curative intent, approximately 30% of patients with 
localized clear cell Renal Cell Carcinoma (ccRCC), develop metastases and die. Thus, we aim to discover 
Long non-coding RNAs (LnCRNAs) that might regulate Von Hippel-Lindau Pathway and its implication in 
metastization. In parallel, we plan to explore the interplay between epigenetics and metabolism in this 
tumor subtype to unveil new therapeutic targets that may be more effective against advanced stages of 
this disease (Miranda-Gonçalves Front Genet 2018).  
(4) The potential of epigenetic modulators (e.g., DNA methyltransferase and histone deacetylase inhibitors) 
for cancer therapy is under investigation, through manipulation of cell lines, characterizing their biological 
effects and antineoplastic capabilities. Owing to the relevance that Immuno-oncology has demonstrated in 
recent years (Lobo Cancers 2019), we are also investigating the epigenetic modulation of expression of 
biomolecules involved in immune checkpoint regulation, aiming at the improvement of immunotherapeutic 
strategies by combination with epi-drugs. 
 
4. Active projects and funding  

 

• MehylBiom4Can-"Assessment and validation of a panel of methylation-based Biomarkers in cell 
free DNA for Detection of recurrent first primary cancer (RFPC) and second primary cancers (SPC)" 
funded by the Research Centre of Portuguese Oncology Institute (CI-IPOP-74-2016), Budget: 153K€ 
(2016-2019). 

• Cancer Biology & Epigenetics (CI-IPOP-27-2016), Budget: 60K€ (2016-2019). 

• ESTIMA "Early-stage cancer treatment, driven by context of molecular imaging" funded by NORTE-
01-0145-FEDER-000027; CBEG's Budget: 118K € (2017-2019) 

• MCTKidCancer-"Monocarboxylate Transporters (MCTs) in Kidney Cancer: The Role of Epigenetic 
Mechanisms" (CI-IPOP-98-2018), Budget: 35K€ (2018-2019). 

• HyTherCaP-"Hydralazine: Testing an off-label effect in Castration-Resistant Prostate Cancer", 
Funding agency: Fundação para a Ciência e Tecnologia (Technology and Science Foundation)-POCI-
01-0145-FEDER-29030, Budget: 196K€ (2018-2020) (PI: Carmen Jerónimo; Co-PI: João F. Mano). 

• EpiMarkGermCell-"DEVELOPMENT OF NOVEL PROGNOSTIC AND PREDICTIVE EPIGENETIC 
BIOMARKERS FOR MALIGNANT TESTICULAR GERM CELL TUMORS", Funding agency: Fundação para 
a Ciência e Tecnologia (Technology and Science Foundation)-POCI-01-0145-FEDER-29043, Budget: 
240K€ (2018-2020) (PI: Rui Henrique; Co-PI: Carmen Jerónimo). 

• TRIMARKCHIP-"Assessing the trifecta of cancer circulating biomarkers: a combined microfluidics 
platform for detection of CTCs, exosomes and ctDNA" IN COLLABORATION with INEB/3S", Funding 
agency: Fundação para a Ciência e Tecnologia (Technology and Science Foundation) - POCI-01-
0145-FEDER-030831, Budget: 41K€ (2018-2020) (PI: Fernando J. Monteiro; Co-PI: Carmen 
Jerónimo). 

• ACCuseD-"ACCuseD renAl Cell Carcinoma Detection Renal Cancer detection: a translational 
metabolomics research based on Volatile Organic Compounds fingerprinting ", Funding agency: 
Fundação para a Ciência e Tecnologia (Technology and Science Foundation) - POCI-01-0145-FEDER-
030388, Budget 14K€ (2018-2020) (PI: Paula Guedes) 

• "Immunoprofiling characterisation of clinical samples by IHC and gene expression analysis and 
correlation with clinical outcomes in support of translational medicine strategies for ICOS and PD-
L1-IC antibody therapeutics. Evaluation of expression of macrophage and dendritic targets across 
multi-tumour tissue arrays for assessment of clinical relevance.", Kymab Ltd. (Cambridge, UK); 
Funding: 159K€ (2019-2021) (PI: Prof. Rui Henrique; Co-PI: Carmen Jerónimo) 

• MindGaP-"Bridging the gap between Mind, Brain and Body: Exosome role and monitoring"-H2020-
FETOPEN-2018-2020, Budget: 799K€ (2019-2021) (PI: Goreti Sales; Co-PIs: Rui Henrique; Carmen 
Jerónimo; Eunice Silva). 

• DNAmeCERVIX-"DNA methylation biomarkers for triage of hrHPV positive cases in the Northern 
Portugal population-based cervical cancer screening program" funded by the Research Centre of 
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Portuguese Oncology Institute (PI 142-CI-IPOP-130-2020), Budget: 15K€ (2020) (PI: Carmen 
Jerónimo). 

• "EpImmunoPCa-"Epigenetic regulation of Immune Response in prostate Cancer" funded by the 
Research Centre of Portuguese Oncology Institute (PI 143-CI-IPOP-131-2020), Budget: 20K€ (2020) 
(PI: Carmen Jerónimo). 

 
5. Major achievements in 2020 (based on the 5 most relevant publication for the group) 
 

• Macedo-Silva C, Miranda-Gonçalves V, Lameirinhas A, Lencart J, Pereira A, Lobo J, Guimarães R, 
Martins AT, Henrique R, Bravo I, Jerónimo C. JmjC-KDMs KDM3A and KDM6B modulate 
radioresistance under hypoxic conditions in esophageal squamous cell carcinoma. Cell Death Dis. 
2020 Dec 14;11(12):1068 https:// www.ncbi.nlm.nih.gov/pubmed/33318475 (Impact Factor: 6.304) 
Esophageal squamous cell carcinoma (ESCC), the most frequent esophageal cancer (EC) subtype, 
entails dismal prognosis. Hypoxia, a common feature of advanced ESCC, is involved in resistance to 
radiotherapy (RT). RT response in hypoxia might be modulated through epigenetic mechanisms, 
constituting novel targets to improve patient outcome. Post-translational modifications in histone 
methylation status can be partially modulated by histone lysine demethylases (KDMs), with the 
removal of methyl groups in specific lysine residues. KDMs deregulation were found in several 
cancers associated with tumor aggressiveness and therapy failure. Thus, we sought to unveil the 
role of Jumonji C domain histone lysine demethylases (JmjC-KDMs), in ESCC radioresistance 
acquisition, under hypoxia. Effectiveness of RT upon ESCC cells under hypoxic conditions was 
assessed by colony formation assay. KDM3A/KDM6B expression, and respective H3K9me2 and 
H3K27me3 target marks, were evaluated by RT-qPCR, Western blot and immunofluorescence. 
Effect of JmjC-KDM inhibitor IOX1, as well as, KDM3A knockdown, in in vitro ESCC RT response and 
functional cell behavior was assessed under hypoxic conditions. In vivo effect of combined IOX1 and 
ionizing radiation treatment was evaluated in ESCC cells using CAM assay. KDM3A, KDM6B, HIF-1α 
and CAIX immunoexpression was assessed in primary ESCC and normal esophagus. Here in, we 
found that hypoxia promoted ESCC radioresistance through increased KDM3A/KDM6B expression, 
enhancing cell survival and migration and decreasing DNA damage and apoptosis, in vitro. Exposure 
to IOX1 reverted these features, increasing ESCC radiosensitivity and decreasing ESCC microtumors 
size, in vivo. KDM3A was upregulated in ESCC tissues compared to normal esophagus, associating 
and colocalizing with hypoxic markers (HIF-1 and CAIX). Therefore, KDM3A upregulation in ESCC 
cell lines and primary tumors is closely associated with hypoxia, playing a critical role in EC 
aggressiveness and radioresistance, partially reversed through their knockdown/inhibition. KDM3A 
targeting, concomitant with conventional RT, constitutes a promising strategy to improve ESCC 
patients’ survival. 

• Lobo, J, Guimaraes-Teixeira, C, Barros-Silva, D, Miranda-Goncalves, V, Camilo, V, Guimaraes, R, 
Cantante, M, Braga, I, Mauricio, J, Oing, C, Honecker, F, Nettersheim, D, Looijenga, LH, Henrique, R 
and Jeronimo, C. Efficacy of HDAC Inhibitors Belinostat and Panobinostat against Cisplatin-Sensitive 
and Cisplatin-Resistant Testicular Germ Cell Tumors. Cancers. 2020;12(10) 
https://www.ncbi.nlm.nih.gov/pubmed/33050470 (Impact Factor: 6.126) 
Novel treatment options are needed for testicular germ cell tumor (TGCT) patients, particularly 
important for those showing or developing cisplatin resistance, the major cause of cancer-related 
deaths. As TGCTs pathobiology is highly related to epigenetic (de)regulation, epidrugs are 
potentially effective therapies. Hence, we sought to explore, for the first time, the effect of the two 
most recently FDA-approved HDAC inhibitors (HDACis), belinostat and panobinostat, in (T)GCT cell 
lines including those resistant to cisplatin. In silico results were validated in 261 patient samples 
and differential expression of HDACs was also observed across cell lines. Belinostat and 
panobinostat reduced cell viability in both cisplatin-sensitive cells (NCCIT-P, 2102Ep-P, and NT2-P) 
and, importantly, also in matched cisplatin-resistant subclones (NCCIT-R, 2102Ep-R, and NT2-R), 
with IC50s in the low nanomolar range for all cell lines. Treatment of NCCIT-R with both drugs 
increased acetylation, induced cell cycle arrest, reduced proliferation, decreased Ki67 index, and 
increased p21, while increasing cell death by apoptosis, with upregulation of cleaved caspase 3. 
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These findings support the effectiveness of HDACis for treating TGCT patients in general, including 
those developing cisplatin resistance. Future studies should explore them as single or combination 
agents. 

• Outeiro-Pinho, G, Barros-Silva, D, Aznar, E, Sousa, AI, Vieira-Coimbra, M, Oliveira, J, Goncalves, CS, 
Costa, BM, Junker, K, Henrique, R and Jeronimo, C. MicroRNA-30a-5p(me): a novel diagnostic and 
prognostic biomarker for clear cell renal cell carcinoma in tissue and urine samples. Journal of 
experimental & clinical cancer research: CR. 2020;39(1):98 
https://www.ncbi.nlm.nih.gov/pubmed/32487203 (Impact Factor: 7.068) 
The rising incidence of renal cell carcinomas (RCC) constitutes a significant challenge owing to risk 
of overtreatment. Because aberrant microRNA (miR) promoter methylation contributes to cancer 
development, we investigated whether altered miR-30a-5p expression associates with DNA 
promoter methylation and evaluated the usefulness as clear cell RCC (ccRCC) diagnostic and 
prognostic markers. Genome-wide methylome and RNA sequencing data from a set of ccRCC and 
normal tissue samples from The Cancer Genome Atlas (TCGA) database were integrated to identify 
candidate CpG loci involved in cancer onset. MiR-30a-5p expression and promoter methylation 
were quantitatively assessed by PCR in a tissue set (Cohort #1) and urine sets (Cohorts #2 and 3) 
from IPOPorto and Homburg University Hospital. Non-parametric tests were used for comparing 
continuous variables. MiR-30a-5p promoter methylation (miR-30a-5pme) performance as 
diagnostic (receiver operator characteristics [ROC] - validity estimates) and prognostic [metastasis-
free (MFS) and disease-specific survival (DSS)] biomarker was further validated in urine samples 
from ccRCC patients by Kaplan Meier curves (with log rank) and both univariable and multivariable 
analysis. Two significant hypermethylated CpG loci in TCGA ccRCC samples, correlating with miR-
30a-5p transcriptional downregulation, were disclosed. MiR-30a-5pme in ccRCC tissues was 
confirmed in an independent patient’s cohort of IPOPorto and associated with shorter time to 
relapse. In urine samples, miR-30a-5pme levels identified cancer both in testing and validation 
cohorts, with 83% sensitivity/53% specificity and 63% sensitivity/67% specificity, respectively. 
Moreover, higher miR-30a-5pme levels independently predicted metastatic dissemination and 
survival. To the best of our knowledge, this is the first study validating the diagnostic and 
prognostic potential of miR-30a-5pme for ccRCC in urine samples, providing new insights for its 
clinical usefulness as non-invasive cancer biomarker. 

• Monteiro-Reis, S, Lameirinhas, A, Miranda-Goncalves, V, Felizardo, D, Dias, PC, Oliveira, J, Graca, I, 
Goncalves, CS, Costa, BM, Henrique, R and Jeronimo, C. Sirtuins' Deregulation in Bladder Cancer: 
SIRT7 Is Implicated in Tumor Progression through Epithelial to Mesenchymal Transition Promotion. 
Cancers. 2020;12(5) https://www.ncbi.nlm.nih.gov/pubmed/32344886 (Impact Factor: 6.126) 
Sirtuins are emerging players in cancer biology and other age-related disorders, and their putative 
role in bladder cancer (BlCa) remains elusive. Further understanding of disease biology may allow 
for generation of more effective pathway-based biomarkers and targeted therapies. Herein, we 
aimed to illuminate the role of sirtuins’ family in BlCa and evaluate their potential as disease 
biomarkers and therapeutic targets. SIRT1-7 transcripts and protein levels were evaluated in a 
series of primary BlCa and normal bladder mucosa tissues. SIRT7 knockdown was performed 
through lentiviral transduction in MGHU3, 5637 and J82 cells and its functional role was assessed. 
SIRT1, 2, 4 and 5 expression levels were significantly lower in BlCa, whereas SIRT6 and 7 were 
overexpressed, and these results were corroborated by TCGA cohort analysis. SIRT7 transcript 
levels were significantly decreased in muscle-invasive vs. papillary BlCa. In vitro studies showed that 
SIRT7 downregulation promoted cells migration and invasion. Accordingly, increased EMT markers 
expression and decreased E-Cadherin (CDH1) was observed in those BlCa cells. Moreover, increased 
EZH2 expression and H3K27me3 deposition in E-Cadherin promoter was found in sh-SIRT7 cells. We 
demonstrated that sirtuins are globally deregulated in BlCa, and specifically SIRT7 downregulation 
is implicated in EMT, fostering BlCa invasiveness through EZH2-CDH1 axis. 

• Barros-Silva, D, Lobo, J, Guimaraes-Teixeira, C, Carneiro, I, Oliveira, J, Martens-Uzunova, ES, 
Henrique, R and Jeronimo, C. VIRMA-Dependent N6-Methyladenosine Modifications Regulate the 
Expression of Long Non-Coding RNAs CCAT1 and CCAT2 in Prostate Cancer. Cancers. 2020;12(4) 
https://www.ncbi.nlm.nih.gov/pubmed/32218194 (Impact Factor: 6.126) 
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RNA methylation at position N6 in adenosine (m6A) and its associated methyltransferase complex 
(MTC) are involved in tumorigenesis. We aimed to explore m6A biological function for long non-
coding RNAs (lncRNAs) in prostate cancer (PCa) and its clinical significance. m6A and MTC levels in 
PCa cells were characterized by ELISA and western blot. Putative m6A-regulated lncRNAs were 
identified and validated by lncRNA profiler qPCR array and bioinformatics analysis, followed by 
m6A/RNA co-immunoprecipitation. Impact of m6A depletion on RNA stability was assessed by 
Actinomycin D assay. The association of m6A-levels with PCa prognosis was examined in clinical 
samples. Higher m6A-levels and VIRMA overexpression were detected in metastatic castration-
resistant PCa (mCRPC) cells (P<0.05). VIRMA knockdown in PC-3 cells significantly decreased m6A-
levels (P=0.0317), attenuated malignant phenotype and suppressed the expression of oncogenic 
lncRNAs CCAT1 and CCAT2 (P<0.00001). VIRMA depletion and m6A reduction decreased the 
stability and abundance of CCAT1/2 transcripts. Higher expression of VIRMA, CCAT1, and CCAT2 as 
a group variable was an independent predictor of poor prognosis (HR=9.083, CI95% 1.911-43.183, 
P=0.006). VIRMA is a critical factor sustaining m6A-levels in PCa cells. VIRMA downregulation 
attenuates the aggressive phenotype of PCa by overall reduction of m6A-levels decreasing stability 
and abundance of oncogenic lncRNAs. 

 
6. Scientific output in 2020 

 
a. Peer-reviewed indexed publications (final publication date in 2020) 
 

• Alaghehbandan R, Perez Montiel D, Luis AS, Hes O: Molecular genetics of renal cell tumors: a 
practical diagnostic approach. Cancers 2020, 12(1):85. Impact factor: 6.126. 

• Almstrup K, Lobo J, Morup N, Belge G, Rajpert-De Meyts E, Looijenga LHJ, Dieckmann KP: 
Application of miRNAs in the diagnosis and monitoring of testicular germ cell tumours. Nat Rev Urol 
2020, 17(4):201-213. Impact factor: 11.000. 

• Amaro F, Pinto J, Rocha S, Araujo AM, Miranda-Goncalves V, Jeronimo C, Henrique R, de Lourdes 
Bastos M, Carvalho M, de Pinho PG: Volatilomics reveals potential biomarkers for identification of 
renal cell carcinoma: an in vitro approach. Metabolites 2020, 10(5):174. Impact factor: 4.097. 

• Andre S, S PN, Silva F, Henrique R, Felix A, Jeronimo C: Analysis of epigenetic alterations in 
homologous recombination DNA repair genes in male breast cancer. Int J Mol Sci 2020, 21(8):2715. 
Impact factor: 4.556. 

• Barbosa A, Pinto P, Peixoto A, Guerra J, Pinto C, Santos C, Pinheiro M, Escudeiro C, Bartosch C, Silva 
J, Teixeira MR: Gene panel tumor testing in ovarian cancer patients significantly increases the yield 
of clinically actionable germline variants beyond BRCA1/BRCA2. Cancers 2020, 12(10):2834. Impact 
factor: 6.126. 

• Bargao Santos P, Lobo J, Felix A, Silva F, Manso RT, Costa JO, Lourenco B, Sequeira JP, Jeronimo C, 
Patel HHR, Henrique R: The inflammation-related biomarker CXCR7 independently predicts patient 
outcome after radical prostatectomy. Urol Oncol 2020, 38(10):794 e717-794 e727. Impact factor: 
2.882. 

• Barros-Silva D, Lobo J, Guimaraes-Teixeira C, Carneiro I, Oliveira J, Martens-Uzunova ES, Henrique R, 
Jeronimo C: VIRMA-dependent N6-methyladenosine modifications regulate the expression of long 
non-coding RNAs CCAT1 and CCAT2 in prostate cancer. Cancers 2020, 12(4):771. Impact factor: 
6.126. 

• Carneiro I, Carvalho S, Henrique R, Oliveira L, Tuchin V: Measurement of optical properties of 
normal and pathological human liver tissue from deep-UV to NIR. SPIE Photonics Europe 2020, 
11363. Impact factor: NA. 

• Carvalho S, Carneiro I, Henrique R, Tuchin V, Oliveira L: Lipofuscin-type pigment as a marker of 
colorectal cancer. Electronics 2020, 9(11):1805. Impact factor: 2.412. 

• Castro R, Lobo J, Pita I, Videira F, Pedro-Afonso L, Dinis-Ribeiro M, Brandao C: Random biopsies in 
patients harboring a CDH1 mutation: time to change the approach? Rev Esp Enferm Dig 2020, 
112(5):367-372. Impact factor: 2.196. 
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• Coelho R, Ricardo S, Amaral AL, Huang YL, Nunes M, Neves JP, Mendes N, Lopez MN, Bartosch C, 
Ferreira V, Portugal R, Lopes JM, Almeida R, Heinzelmann-Schwarz V, Jacob F, David L: Regulation of 
invasion and peritoneal dissemination of ovarian cancer by mesothelin manipulation. Oncogenesis 
2020, 9(6):61. Impact factor: 6.119. 

• Constancio V, Nunes SP, Henrique R, Jeronimo C: DNA methylation-based testing in liquid biopsies 
as detection and prognostic biomarkers for the four major cancer types. Cells 2020, 9(3):624. 
Impact factor: 4.366. 

• Costantini M, Amoreo CA, Torregrossa L, Ali G, Munari E, Jeronimo C, Henrique R, Petronilho S, 
Capitanio U, Luciano R, Suardi N, Landi MT, Anceschi U, Brassetti A, Fazio VM, Gallucci M, Simone G, 
Sentinelli S, Poeta ML: Assessment of HER2 protein overexpression and gene amplification in renal 
collecting duct carcinoma: therapeutic implication. Cancers 2020, 12(11):3345. Impact factor: 
6.126. 

• Dias F, Teixeira AL, Nogueira I, Morais M, Maia J, Bodo C, Ferreira M, Silva A, Vilhena M, Lobo J, 
Sequeira JP, Mauricio J, Oliveira J, Kok K, Costa-Silva B, Medeiros R: Extracellular vesicles enriched in 
hsa-miR-301a-3p and hsa-miR-1293 dynamics in clear cell renal cell carcinoma patients: potential 
biomarkers of metastatic disease. Cancers 2020, 12(6):1450. Impact factor: 6.126. 

• Dias F, Teixeira AL, Nogueira I, Morais M, Maia J, Bodo C, Ferreira M, Vieira I, Silva J, Lobo J, 
Sequeira JP, Mauricio J, Oliveira J, Palmeira C, Martins G, Kok K, Costa-Silva B, Medeiros R: Plasma 
extracellular vesicle-derived TIMP-1 mRNA as a prognostic biomarker in clear cell renal cell 
carcinoma: a pilot study. Int J Mol Sci 2020, 21(13):4624. Impact factor: 4.556. 

• Felgueiras J, Jeronimo C, Fardilha M: Protein phosphatase 1 in tumorigenesis: is it worth a closer 
look? Biochim Biophys Acta Rev Cancer 2020, 1874(2):188433. Impact factor: 7.365. 

• Fontes-Sousa M, Lobo J, Lobo S, Salta S, Amorim M, Lopes P, Antunes L, de Sousa SP, Henrique R, 
Jeronimo C: Digital imaging-assisted quantification of H3K27me3 immunoexpression in luminal A/B-
like, HER2-negative, invasive breast cancer predicts patient survival and risk of recurrence. Mol 
Med 2020, 26(1):22. Impact factor: 4.096. 

• Fontes-Sousa M, Lobo J, Magalhaes H, Cassis J, Malheiro M, Ramos S, Henrique R, Martins A, 
Mauricio MJ: Clinical implications of the American Joint Committee on Cancer (AJCC) 8th edition 
update in seminoma pT1 subclassification. BMC Urol 2020, 20(1):127. Impact factor: 1.592. 

• Garrido-Cano I, Constancio V, Adam-Artigues A, Lameirinhas A, Simon S, Ortega B, Martinez MT, 
Hernando C, Bermejo B, Lluch A, Lopes P, Henrique R, Jeronimo C, Cejalvo JM, Eroles P: Circulating 
miR-99a-5p expression in plasma: a potential biomarker for early diagnosis of breast cancer. Int J 
Mol Sci 2020, 21(19):7427. Impact factor: 4.556. 

• Guerreiro IM, Barros-Silva D, Lopes P, Cantante M, Cunha AL, Lobo J, Antunes L, Rodrigues A, Soares 
M, Henrique R, Jeronimo C: RAD51B(me) levels as a potential predictive biomarker for PD-1 
blockade response in non-small cell lung cancer. J Clin Med 2020, 9(4):1000. Impact factor: 3.303. 

• Hosen MI, Forey N, Durand G, Voegele C, Bilici S, Avogbe PH, Delhomme TM, Foll M, Manel A, Vian 
E, Meziani S, De Tilly B, Polo G, Lole O, Francois P, Boureille A, Pisarev E, Salas A, Monteiro-Reis S, 
Henrique R, Byrnes G, Jeronimo C, Scelo G, McKay JD, Calvez-Kelm FL, Zvereva M: Development of 
sensitive droplet digital PCR assays for detecting urinary TERT promoter mutations as non-invasive 
biomarkers for detection of urothelial cancer. Cancers 2020, 12(12):3541. Impact factor: 6.126. 

• Lima AR, Pinto J, Barros-Silva D, Jeronimo C, Henrique R, Bastos ML, Carvalho M, Guedes Pinho P: 
New findings on urinary prostate cancer metabolome through combined GC-MS and (1)H NMR 
analytical platforms. Metabolomics 2020, 16(6):70. Impact factor: 2.881. 

• Lima AR, Pinto J, Carvalho-Maia C, Jeronimo C, Henrique R, Bastos ML, Carvalho M, Guedes de 
Pinho P: A panel of urinary volatile biomarkers for differential diagnosis of prostate cancer from 
other urological cancers. Cancers 2020, 12(8):2017. Impact factor: 6.126. 

• Lobo J, Alzamora MA, Guimaraes R, Cantante M, Lopes P, Braga I, Mauricio J, Jeronimo C, Henrique 
R: p53 and MDM2 expression in primary and metastatic testicular germ cell tumors: Association 
with clinical outcome. Andrology 2020, 8(5):1233-1242. Impact factor: 2.860. 
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• Lobo J, Gillis AJM, van den Berg A, Looijenga LHJ: Prediction of relapse in stage I testicular germ cell 
tumor patients on surveillance: investigation of biomarkers. BMC Cancer 2020, 20(1):728. Impact 
factor: 3.150. 

• Lobo J, Guimaraes R, Miranda-Goncalves V, Monteiro-Reis S, Cantante M, Antunes L, Braga I, 
Mauricio J, Looijenga LH, Jeronimo C, Henrique R: Differential expression of DNA 
methyltransferases and demethylases among the various testicular germ cell tumor subtypes. 
Epigenomics 2020, 12(18):1579-1592. Impact factor: 4.112. 

• Lobo J, Guimaraes-Teixeira C, Barros-Silva D, Miranda-Goncalves V, Camilo V, Guimaraes R, 
Cantante M, Braga I, Mauricio J, Oing C, Honecker F, Nettersheim D, Looijenga LH, Henrique R, 
Jeronimo C: Efficacy of HDAC inhibitors belinostat and panobinostat against cisplatin-sensitive and 
cisplatin-resistant testicular germ cell tumors. Cancers 2020, 12(10):2903. Impact factor: 6.126. 

• Lobo J, Jeronimo C, Henrique R: Cisplatin resistance in testicular germ cell tumors: current 
challenges from various perspectives. Cancers 2020, 12(6):1601. Impact factor: 6.126. 

• Lobo J, Jeronimo C, Henrique R: Targeting the immune system and epigenetic landscape of 
urological tumors. Int J Mol Sci 2020, 21(3):829. Impact factor: 4.556. 

• Lobo J, Monteiro-Reis S, Guimaraes-Teixeira C, Lopes P, Carneiro I, Jeronimo C, Henrique R: 
Practicability of clinical application of bladder cancer molecular classification and additional value 
of epithelial-to-mesenchymal transition: prognostic value of vimentin expression. J Transl Med 
2020, 18(1):303. Impact factor: 4.124. 

• Lobo J, Pinto C, Pinheiro M, Lobo F, Sousa N, Lopes P, Looijenga LH, Jeronimo C, Teixeira MR, 
Henrique R: Widening the spectrum of Lynch syndrome: first report of testicular seminoma 
attributable to MSH2 loss. Histopathology 2020, 76(3):486-489. Impact factor: 3.626. 

• Lopes C, Pereira C, Farinha M, Medeiros R, Dinis-Ribeiro M: Prostaglandin E2 pathway is 
dysregulated in gastric adenocarcinoma in a Caucasian population. Int J Mol Sci 2020, 21(20):7680. 
Impact factor: 4.556. 

• Lopes N, Correia MP, Henrique R, Jeronimo C: Epigenetic alterations in oesophageal cancer: 
expression and role of the involved enzymes. Int J Mol Sci 2020, 21(10):3522. Impact factor: 4.556. 

• Macedo-Silva C, Miranda-Goncalves V, Lameirinhas A, Lencart J, Pereira A, Lobo J, Guimaraes R, 
Martins AT, Henrique R, Bravo I, Jeronimo C: JmjC-KDMs KDM3A and KDM6B modulate 
radioresistance under hypoxic conditions in esophageal squamous cell carcinoma. Cell Death Dis 
2020, 11(12):1068. Impact factor: 6.304. 

• Mancio J, Barros AS, Conceicao G, Pessoa-Amorim G, Santa C, Bartosch C, Ferreira W, Carvalho M, 
Ferreira N, Vouga L, Miranda IM, Vitorino R, Manadas B, Falcao-Pires I, Ribeiro VG, Leite-Moreira A, 
Bettencourt N: Epicardial adipose tissue volume and annexin A2/fetuin-A signalling are linked to 
coronary calcification in advanced coronary artery disease: Computed tomography and proteomic 
biomarkers from the EPICHEART study. Atherosclerosis 2020, 292:75-83. Impact factor: 3.919. 

• Mancio J, Barros AS, Conceicao G, Santa C, Pessoa-Amorim G, Bartosch C, Fragao-Marques M, 
Ferreira W, Carvalho M, Ferreira N, Vouga L, Miranda IM, Vitorino R, Fontes-Carvalho R, Manadas B, 
Falcao-Pires I, Ribeiro VG, Leite-Moreira A, Bettencourt N: Influence of EPICardial adipose tissue in 
HEART diseases (EPICHEART) study: Protocol for a translational study in coronary atherosclerosis. 
Rev Port Cardiol 2020, 39(11):625-633. Impact factor: 0.96. 

• Matos B, Howl J, Jeronimo C, Fardilha M: The disruption of protein-protein interactions as a 
therapeutic strategy for prostate cancer. Pharmacol Res 2020, 161:105145. Impact factor: 5.893. 

• Miranda-Goncalves V, Lameirinhas A, Henrique R, Baltazar F, Jeronimo C: The metabolic landscape 
of urological cancers: New therapeutic perspectives. Cancer Lett 2020, 477:76-87. Impact factor: 
7.360. 

• Miranda-Goncalves V, Lameirinhas A, Macedo-Silva C, Lobo J, P CD, Ferreira V, Henrique R, 
Jeronimo C: Lactate increases renal cell carcinoma aggressiveness through Sirtuin 1-dependent 
epithelial mesenchymal transition axis regulation. Cells 2020, 9(4):1053. Impact factor: 4.366. 

• Monteiro-Reis S, Blanca A, Tedim-Moreira J, Carneiro I, Montezuma D, Monteiro P, Oliveira J, 
Antunes L, Henrique R, Lopez-Beltran A, Jeronimo C: A multiplex test assessing miR663ame and 



IPO Porto Research Center - Activity Report 2020 

 
 

23 

VIMme in urine accurately discriminates bladder cancer from inflammatory conditions. J Clin Med 
2020, 9(2):605. Impact factor: 3.303. 

• Monteiro-Reis S, Lameirinhas A, Miranda-Goncalves V, Felizardo D, Dias PC, Oliveira J, Graca I, 
Goncalves CS, Costa BM, Henrique R, Jeronimo C: Sirtuins' deregulation in bladder cancer: SIRT7 is 
implicated in tumor progression through epithelial to mesenchymal transition promotion. Cancers 
2020, 12(5):1066. Impact factor: 6.126. 

• Moreira-Silva F, Camilo V, Gaspar V, Mano JF, Henrique R, Jeronimo C: Repurposing old drugs into 
new epigenetic inhibitors: promising candidates for cancer treatment? Pharmaceutics 2020, 
12(5):410. Impact factor: 4.421. 

• Nunes M, Henriques Abreu M, Bartosch C, Ricardo S: Recycling the purpose of old drugs to treat 
ovarian cancer. Int J Mol Sci 2020, 21(20):7768. Impact factor: 4.556. 

• Nunes SP, Henrique R, Jeronimo C, Paramio JM: DNA methylation as a therapeutic target for 
bladder cancer. Cells 2020, 9(8):1850. Impact factor: 4.366. 

• Outeiro-Pinho G, Barros-Silva D, Aznar E, Sousa AI, Vieira-Coimbra M, Oliveira J, Goncalves CS, Costa 
BM, Junker K, Henrique R, Jeronimo C: MicroRNA-30a-5p(me): a novel diagnostic and prognostic 
biomarker for clear cell renal cell carcinoma in tissue and urine samples. J Exp Clin Cancer Res 2020, 
39(1):98. Impact factor: 7.068. 

• Outeiro-Pinho G, Barros-Silva D, Correia MP, Henrique R, Jeronimo C: Renal cell tumors: uncovering 
the biomarker potential of ncRNAs. Cancers 2020, 12(8):2214. Impact factor: 6.126. 

• Peixoto A, Pinto P, Guerra J, Pinheiro M, Santos C, Pinto C, Santos R, Escudeiro C, Bartosch C, 
Canario R, Barbosa A, Gouveia A, Petiz A, Abreu MH, Sousa S, Pereira D, Silva J, Teixeira MR: Tumor 
testing for somatic and germline BRCA1/BRCA2 variants in ovarian cancer patients in the context of 
strong founder effects. Front Oncol 2020, 10:1318. Impact factor: 4.848. 

• Pires-Luis AS, Martinek P, Alaghehbandan R, Trpkov K, Comperat EM, Perez Montiel DM, Bulimbasic 
S, Lobo J, Henrique R, Vanecek T, Pivovarcikova K, Michalova K, Pitra T, Hora M, Marques A, Lopes 
JM, Rogala J, Mareckova J, Michal M, Hes O: Molecular genetic features of primary nonurachal 
enteric-type adenocarcinoma, urachal adenocarcinoma, mucinous adenocarcinoma, and intestinal 
metaplasia/adenoma: review of the literature and next-generation sequencing study. Adv Anat 
Pathol 2020, 27(5):303-310. Impact factor: 3.746. 

• Pita I, Gigliano D, Afonso LP, Libanio D, Dinis-Ribeiro M: Esophageal pseudoperforation during band 
mucosectomy of Barrett's esophagus: not all that glitters is gold (with video). Gastrointest Endosc 
2020, 92(1):212-214. Impact factor: 6.890. 

• Salta S, Macedo-Silva C, Miranda-Goncalves V, Lopes N, Gigliano D, Guimaraes R, Farinha M, Sousa 
O, Henrique R, Jeronimo C: A DNA methylation-based test for esophageal cancer detection. 
Biomark Res 2020, 8(1):68. Impact factor: 4.866. 

• Santos PB, Patel H, Henrique R, Felix A: Can epigenetic and inflammatory biomarkers identify 
clinically aggressive prostate cancer? World J Clin Oncol 2020, 11(2):43-52. Impact factor: NA. 

• Silva MC, Fernandes A, Oliveira M, Resende C, Correia A, de-Freitas-Junior JC, Lavelle A, Andrade-
da-Costa J, Leander M, Xavier-Ferreira H, Bessa J, Pereira C, Henrique RM, Carneiro F, Dinis-Ribeiro 
M, Marcos-Pinto R, Lima M, Lepenies B, Sokol H, Machado JC, Vilanova M, Pinho SS: Glycans as 
immune checkpoints: removal of branched N-glycans enhances immune recognition preventing 
cancer progression. Cancer Immunol Res 2020, 8(11):1407-1425. Impact factor: 8.728. 

• Silva-Oliveira R, Pereira FF, Petronilho S, Martins AT, Lameirinhas A, Constancio V, Caldas-Ribeiro I, 
Salta S, Lopes P, Antunes L, Castro F, de Sousa SP, Henrique R, Jeronimo C: Clinical significance of 
ARID1A and ANXA1 in HER-2 positive breast cancer. J Clin Med 2020, 9(12):3911. Impact factor: 
3.303. 

• Spiller CM, Lobo J, Boellaard WPA, Gillis AJM, Bowles J, Looijenga LHJ: CRIPTO and miR-371a-3p are 
serum biomarkers of testicular germ cell tumors and are detected in seminal plasma from 
azoospermic males. Cancers 2020, 12(3):760. Impact factor: 6.126. 

• Vieira FQ, Marques-Magalhaes A, Miranda-Goncalves V, Ferraz R, Vieira M, Prudencio C, Jeronimo 
C, Silva RA: The Impact of [C16Pyr][Amp] on the aggressiveness in breast and prostate cancer cell 
lines. Int J Mol Sci 2020, 21(24):9584. Impact factor: 4.556. 
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b. PhD thesis completed 

 

• Pedro Alexandre Álvares Bargão dos Santos, MD. Grade: Approved by unanimity with distinction by 
majority. “Which epigenetic and inflammation-related biomarkers can identify clinically aggressive 
prostate cancer?” Doctoral Program in Medicine, specialty of Oncology, NOVA Medical School; 
Hitendra R H Patel, Rui Henrique; 22/07/2020. 

• Mário Filipe Teixeira de Fontes e Sousa, MD. Grade: Approved by unanimity. “Exploring epigenetic 
profiling as prognostic/predictive markers of endocrine resistance in estrogen receptor positive 
breast cancer”; Doctoral Program in Molecular Medicine and Oncology, Medical Faculty – UP; 
Carmen Jerónimo, Rui Henrique; 24/09/2020. 

• Ana Paula Soares dos Santos, MD. Grade: Approved by unanimity. “Neuroendocrine tumours and 
chronic inflammation: a model for the association between endocrine feedback mechanisms and 
cancer pathogenesis”; Doctoral Program in Medical Sciences, ICBAS-UP; Mariana Monteiro, Rui 
Henrique; 27/07/2020. 

 
c. Master thesis completed 

 

• Gonçalo Outeiro-Pinho; Grade: 20/20. "MiR-30 family deregulation in ccRCC"; Master Program in 
Medicine and Molecular Oncology, FMUP; Carmen Jerónimo, Rui Henrique; 9/12/2020. 

• Filipa Moreira-Silva; Grade: 19/20. "2D versus 3D Models: Effect of CM-272 on Prostate Cancer Cell 
Lines"; Master Program in Oncology, ICBAS-UP; Carmen Jerónimo, Vânia Gomes Camilo; 
26/11/2020. 

• Ema Patrícia Martins Alves; Grade: 17/20. "Otimização da manutenção do cateter venoso central 
totalmente implantado"; Master Program in Oncology, ICBAS-UP, Herlander Marques, Rui 
Henrique; 26/11/2020. 

• Ana Rita Cardoso; Grade: 17/20. "Anti-neoplastic effect of MLo-1302 in Testicular Germ Cell 
Tumors: comparation with classical differentiating and demethylating agents, ATRA and DAC"; 
Master Program in Oncology, ICBAS-UP; Rui Henrique, Carmen Jerónimo; 16/11/2020. 

• Maria Grazia Fioriello; Grade: 110/110. "The role of lactate in ccRCC aggressiveness and progression 
through CRISPR-Cas9 technique"; Master Program in General Pathology and Principles of 
Immunology Università degli Studi di Bari Aldo Moro, IT; Carmen Jerónimo, Maria Luana Poeta; 
13/07/2020. 

• Leonardo Moço; Grade: 20/20. "Methylation-based markers assessed by quantitative methylation-
specific polymerase chain reaction as potential biomarkers for cervical cancer screening"; 
Integrated MSc in Medicine, ICBAS-UP; Rui Henrique, Carmen Jerónimo; 09/06/2020. 

• Ana Luisa Pinheiro; Grade: 19/20. "FOXA1 epigenetic regulation in breast cancer"; Integrated MSc 
in Medicine, ICBAS-UP; Carmen Jerónimo, Rui Henrique; 08/06/2020. 

• Maria Ana Alzamora; Grade: 20/20. "p53 and MDM2 expression in primary and metastatic 
testicular germ cell tumors: association with clinical outcome"; Integrated MSc in Medicine, ICBAS-
UP; Rui Henrique, João Lobo; 05/06/2020. 

• Francisca Seabra; INEB/I3S; Grade: 18/20. "Role of SPARC derived peptides on endothelial/prostate 
cancer cells and osteoblast/prostate cancer cells co-culture models"; Integrated MSc in 
Bioengineering, ICBAS/FE- UP; Carmen Jerónimo, Susana P. Sousa; 13/2/2020. 

 

d. Other outputs 

 

Books 

• Castelo-Branco P & Jerónimo C (Ed.). Histone Modifications in Therapy. Volume 20, 1st Edition, 
Elsevier, 2020. ISBN 978-0128164228. DOI: https://doi.org/10.1016/C2018-0-00075-4 

 

Book Chapters 
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• Felgueiras J, Camilo V, Fardilha M and Jerónimo C. More Than Androgens: Hormonal and Paracrine 
Signaling in Prostate Development and Homeostasis. Vieira Silva J, Freitas MJ, Fardilha M (Ed.) 
Tissue-Specific Cell Signalling. Springer Science-Business Media, Chapter 7 pp. 195-235, 2020. DOI: 
10.1007/978-3-030-44436-5_7 

• Lobo J, Henrique R. Signaling Pathways Involved in Kidney and Urinary Tract Physiology and 
Pathology. Vieira Silva J, Freitas MJ, Fardilha M (Ed.) Tissue-Specific Cell Signalling. Springer Science-
Business Media, Chapter 6, pp. 163-193, 2020. DOI: https://doi.org/10.1007/978-3-030-44436-5_6 

• Lobo J, Jerónimo C, Henrique R. Targeting histone factors in urological tumors. In Castelo-Branco & 
Jerónimo (ed.) Editors, Histone Modifications in Therapy, vol. 20. Elsevier, Chapter 7 pp. 179-208, 
2020. DOI: https://doi.org/10.1016/B978-0-12-816422-8.00008-8 

• Camilo V and Jerónimo C. Future perspectives for targeting histone modifications in therapy. In 
Castelo-Branco & Jerónimo (ed.) Editors, Histone Modifications in Therapy, vol. 20. Elsevier, 
Chapter 17 pp. 415-459, 2020. DOI: https://doi.org/10.1016/B978-0-12-816422-8.00018-0 

 
Abstracts Published in Scientific Journals 

• Lobo J, Zogchel L, Nuru MG, Gillis A, Schoot E, Tytgat G, Looijenga LHJ. "Combining 
hypermethylated RASSF1A detection using droplet digital PCR with miR-371a-3p testing: an 
improved and highly sensitive panel of liquid biopsy biomarkers for testicular germ cell tumour 
patients". Oral communication. 32nd European Congress of Pathology and XXXIII International 
Congress of the International Academy of Pathology. Glasgow, Scotland, December 2020. Abstract 
in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Gigliano D, Farinha M, Lobo J, Lopes P, Pinto C, Teixeira M, Jácome M. "Revisiting a case series of 
glomangiopericytomas: reassessing STAT6 value in differential diagnosis." Oral communication. 
32nd European Congress of Pathology and XXXIII International Congress of the International 
Academy of Pathology. Glasgow, Scotland, December 2020. Abstract in: Virchows Arch, Volume 
477, Supplement 1:S1-S390. 

• Petronilho S, Sequeira JP, Paulino S, Chacim S, Lobo J, Jerónimo C, Henrique R. "Prognostic value of 
histone modifying enzyme EZH2 and histone mark H3K4me3 in R-CHOP-treated diffuse large B-cell 
lymphoma". Oral communication. 32nd European Congress of Pathology and XXXIII International 
Congress of the International Academy of Pathology. Glasgow, Scotland, December 2020. Abstract 
in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Lobo J, Guimarães R, Miranda-Gonçalves V, Monteiro-Reis S, Cantante M, Antunes L, Braga I, 
Maurício J, Looijenga LHJ, Jerónimo C, Henrique R. "Differential expression of DNA 
methyltransferases and demethylases among the various subtypes of testicular germ cell tumours". 
Poster. 32nd European Congress of Pathology and XXXIII International Congress of the International 
Academy of Pathology. Glasgow, Scotland, December 2020. Abstract in: Virchows Arch, Volume 
477, Supplement 1:S1-S390. 

• Lobo J, Gillis A, Berg A, Dorssers L, Belge G, Dieckmann K, Roest H, van der Laan L, Gietema J, 
Hamilton R, Jerónimo C, Henrique R, Salvatori D, Looijenga LHJ. "Designing a model for predicting 
informative liquid biopsy-based microRNA biomarkers in germ cell tumours: insights from in vitro, 
in vivo and patient-derived data". Poster. 32nd European Congress of Pathology and XXXIII 
International Congress of the International Academy of Pathology. Glasgow, Scotland, December 
2020. Abstract in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Lobo J, Alzamora MA, Guimarães R, Cantante M, Lopes P, Braga I, Maurício J, Jerónimo C, Henrique 
R. "Testicular germ cell tumours: p53/MDM2 expression and association with patient outcome". 
Poster. 32nd European Congress of Pathology and XXXIII International Congress of the International 
Academy of Pathology. Glasgow, Scotland, December 2020. Abstract in: Virchows Arch, Volume 
477, Supplement 1:S1-S390. 

• Lobo J, Gillis A, Berg A, Looijenga LHJ. "Investigation of biomarkers predictive of relapse in stage I 
testicular germ cell tumour patients on surveillance". Poster. 32nd European Congress of Pathology 
and XXXIII International Congress of the International Academy of Pathology. Glasgow, Scotland, 
December 2020. Abstract in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 
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• Gigliano D, Lobo J, Lopes P, Henrique R, Rodrigues. "Merkel cell carcinoma metastatic to the testis: 
report of a rare diagnosis and review of the literature". Poster. 32nd European Congress of 
Pathology and XXXIII International Congress of the International Academy of Pathology. Glasgow, 
Scotland, December 2020. Abstract in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Guerreiro I, Barros-Silva D, Lopes P, Cantante M, Cunha AL, Lobo J, Antunes L, Rodrigues A, Soares 
M, Henrique R, Jerónimo C. "RAD51Bme Levels as a Potential Predictive Biomarker for PD-1 
Blockade Response in Non-Small Cell Lung Cancer". Oral Communication. 2020 ASCO Annual 
Meeting, Chicago, USA, May 2020. Abstract in: J Clin Oncol, 38(15_suppl):e15235-e15235 

• Zogchel L, Lobo J, Lak N, van Wezel E, van Wijk J, Stutterheim J, Zappeij-Kannegieter L, Looijenga L, 
van der Schoot E, Tytgat G. "Hypermethylated RASSF1A as circulating tumor marker in pediatric and 
adolescent solid tumors". Poster. AACR Special Conference on Advances in Liquid Biopsies, Miami, 
USA, Jan 2020. Abstract in: Clin Cancer Res, 2020;26 (11_Suppl):Abstract nr A53 

 

Oral Communications in International Scientific Meetings 

• Lobo J, Zogchel L, Nuru MG, Gillis A, Schoot E, Tytgat G, Looijenga LHJ. "Combining 
hypermethylated RASSF1A detection using droplet digital PCR with miR-371a-3p testing: an 
improved and highly sensitive panel of liquid biopsy biomarkers for testicular germ cell tumour 
patients". Oral communication. 32nd European Congress of Pathology and XXXIII International 
Congress of the International Academy of Pathology. Glasgow, Scotland, December 2020. Abstract 
in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Gigliano D, Farinha M, Lobo J, Lopes P, Pinto C, Teixeira M, Jácome M. "Revisiting a case series of 
glomangiopericytomas: reassessing STAT6 value in differential diagnosis". Oral communication. 
32nd European Congress of Pathology and XXXIII International Congress of the International 
Academy of Pathology. Glasgow, Scotland, December 2020. Abstract in: Virchows Arch, Volume 
477, Supplement 1:S1-S390. 

• Petronilho S, Sequeira JP, Paulino S, Chacim S, Lobo J, Jerónimo C, Henrique R. "Prognostic value of 
histone modifying enzyme EZH2 and histone mark H3K4me3 in R-CHOP-treated diffuse large B-cell 
lymphoma". Oral communication. 32nd European Congress of Pathology and XXXIII International 
Congress of the International Academy of Pathology. Glasgow, Scotland, December 2020. Abstract 
in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Lobo J, Guimarães R, Miranda-Gonçalves V, Monteiro-Reis S, Cantante M, Antunes L, Braga I, 
Maurício J, Looijenga LHJ, Jerónimo C, Henrique R. "Differential expression of DNA 
methyltransferases and demethylases among the various subtypes of testicular germ cell tumours". 
Poster. 32nd European Congress of Pathology and XXXIII International Congress of the International 
Academy of Pathology. Glasgow, Scotland, December 2020. Abstract in: Virchows Arch, Volume 
477, Supplement 1:S1-S390. 

• Lobo J, Gillis A, Berg A, Dorssers L, Belge G, Dieckmann K, Roest H, van der Laan L, Gietema J, 
Hamilton R, Jerónimo C, Henrique R, Salvatori D, Looijenga LHJ. "Designing a model for predicting 
informative liquid biopsy-based microRNA biomarkers in germ cell tumours: insights from in vitro, 
in vivo and patient-derived data". Poster. 32nd European Congress of Pathology and XXXIII 
International Congress of the International Academy of Pathology. Glasgow, Scotland, December 
2020. Abstract in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Lobo J, Alzamora MA, Guimarães R, Cantante M, Lopes P, Braga I, Maurício J, Jerónimo C, Henrique 
R. "Testicular germ cell tumours: p53/MDM2 expression and association with patient outcome". 
Poster. 32nd European Congress of Pathology and XXXIII International Congress of the International 
Academy of Pathology. Glasgow, Scotland, December 2020. Abstract in: Virchows Arch, Volume 
477, Supplement 1:S1-S390. 

• Lobo J, Gillis A, Berg A, Looijenga LHJ. "Investigation of biomarkers predictive of relapse in stage I 
testicular germ cell tumour patients on surveillance". Poster. 32nd European Congress of Pathology 
and XXXIII International Congress of the International Academy of Pathology. Glasgow, Scotland, 
December 2020. Abstract in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 
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• Gigliano D, Lobo J, Lopes P, Henrique R, Rodrigues. "Merkel cell carcinoma metastatic to the testis: 
report of a rare diagnosis and review of the literature". Poster. 32nd European Congress of 
Pathology and XXXIII International Congress of the International Academy of Pathology. Glasgow, 
Scotland, December 2020. Abstract in: Virchows Arch, Volume 477, Supplement 1:S1-S390. 

• Guerreiro I, Barros-Silva D, Lopes P, Cantante M, Cunha AL, Lobo J, Antunes L, Rodrigues A, Soares 
M, Henrique R, Jerónimo C. "RAD51Bme Levels as a Potential Predictive Biomarker for PD-1 
Blockade Response in Non-Small Cell Lung Cancer". Oral Communication. 2020 ASCO Annual 
Meeting, Chicago, USA, May 2020. Abstract in: J Clin Oncol, 38(15_suppl):e15235-e15235. 

• Zogchel L, Lobo J, Lak N, van Wezel E, van Wijk J, Stutterheim J, Zappeij-Kannegieter L, Looijenga L, 
van der Schoot E, Tytgat G. "Hypermethylated RASSF1A as circulating tumor marker in pediatric and 
adolescent solid tumors". Poster. AACR Special Conference on Advances in Liquid Biopsies, Miami, 
USA, Jan 2020. Abstract in: Clin Cancer Res, 2020;26(11_Suppl): Abstract nr A53. 

 
Posters in international conferences 

• Constâncio V, Nunes SP, Moreira-Barbosa C, Freitas R, Oliveira J, Pousa I, Oliveira J, Soares M, 
Antunes L, Henrique R, Jerónimo C. “DNA methylation-based test in liquid biopsies as a novel tool 
for major male cancers’ early detection”. EATRIS Annual Meeting 2020, 11-12 February 2020, 
INFARMED, Lisbon, Portugal. 

• Gonçalo Outeiro-Pinho, Daniela Barros-Silva, Ana-Isabel Sousa, Elena Aznar, Márcia Vieira-Coimbra, 
Jorge Oliveira, Céline S. Gonçalves, Bruno M Costa,  
Kerstin Junker, Rui Henrique, Carmen Jerónimo. “MicroRNA-30a promoter methylation as a 
promising biomarker for Clear Cell Renal Cell Carcinoma”. EATRIS Annual Meeting 2020, 11-12 
February 2020, INFARMED, Lisbon, Portugal. 

• Vera Miranda-Gonçalves, Ana Lameirinhas, João Lobo, Paula C. Dias, Verónica Ferreira, Rui 
Henrique, Carmen Jerónimo. “Role of lactate on sirtuin 1 modulation: and interplay in renal cell 
carcinoma aggressiveness”. 2-4th March 2020, EACR-AACR-ASPIC Conference: Tumor 
Microenvironment, Lisbon, Portugal. 

 
Oral Comunications by Invitation 

• “Cancer Epigenetics". Pos-graduation Course in: Epigenetics - from mechanisms to disease, ICVS 
Braga, University of Minho, October 19th, 2020 (CJ)  

• "New antibodies and biomarkers in the CPCNP: A confirmation or a delayed promise?" (Workshop 
2: The anatomopathological diagnosis in Lung Cancer: A vision about the future). Lung Cancer: the 
patient at the immunotherapy center (MSD), Lisbon, 10 October, 2020 (RH) 

• "Implementation of IHQ Pan-TRK Protocol: Challenges and Solutions". SPAP / Bayer Webinar: The 
need to test in Oncology. Practical application of Precision Medicine, June 25, 2020 (RH) 

•  “Innovation in Pathological Anatomy in the era of Precision Medicine”. CIMAGO Seminar - 
Challenges in Oncology, Coimbra, January 30, 2020 (RH) 

 
Editorial Board Positions 

• Associate Editor of Epigenomes (CJ) 

• Associate Editor of International Journal of Molecular Sciences (CJ) 

• Section Editor of Clinical Epigenetics (CJ) 

• Section Editor of International journal of Molecular Sciences, Section of Molecular Genetics and 
Genomics (RH) 

• International Editorial Board Member of Tumori Journal (CJ & RH) 

• Associate Editor of Frontiers in Genetics, Section of Epigenomics and Epigenetics (RH) 

• Associate Editor of Frontiers in Cell and Developmental Biology, Section of Epigenomics and 
Epigenetics (RH) 

• Academic Editor of Plos ONE (RH) 

• GUEST EDITOR Topical Collection "Germ Cell Tumors"; CANCERS, MDPI: 
www.mdpi.com/journal/cancers/special_issues/germ_testicular (CJ & RH) 
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Peer Review 
Annals of The New York Academy of Sciences; BMC Cancer; British Journal of Cancer; Cancer Letters; 
Cancers; Cancer Communications; Cells; Clinical Chemistry; Clinical Epigenetics; 
Diagnostics;EBiomedicine; Epigenetics; Epigenomics; Expert Reviews; European Urology; FEBS Open 
Bio; Frontiers in Genetics; Frontiers in Oncology; Histology & Histopathology; International Journal of 
Cancer; ; International Journal of Molecular Sciences; Journal of Celular and Molecular Cancer; Journal 
of Experimental & Clinical Cancer Research; Journal of Urology; Human Pathology; Mol Cancer; Mol 
Oncology; Nature Reviews in Urology; Neoplasia; Oncotargets & Therapy; PLOS One; Pathology 
Research and Practice; Prostate; Therapeutic Advances in Medical Oncology; Theranostics; Thoracic 
Cancer; Virchows Archiv, etc., 

 
Grant Review 

• Fund for Scientific Research-FNRS (F.R.S - FNRS) - Belgium (CJ) 

• Prostate Cancer UK (CJ) 

• Research Support Fund Grants -IPOLisboa (CJ) 

• Competition - iMed Conference 12.0 Lisbon (CJ) 

• Evaluation of Applications for the award of Research Grants for PhD, Panel of Clinical Medicine and 
Health Sciences - Foundation for Science and Technology (RH) 

• Research Project Evaluation for funding allocation - Swiss National Science Foundation (SNF) (RH) 
 

Organization of Scientific Meetings/Courses/Workshops 

• 4th Symposium of the Master in Oncology, Porto, 17 & 18 of February  2020 (CJ, RH, FM-S) 

• Monthly meetings of the Research Centre (CI-IPOP) & Department of Education (EPOP) (CJ) 

• Advanced Training Course in Introduction to Scientific activity (CJ) 

• "Biomarkers in Urothelial Carcinoma", co-organizer and moderator of the webinar (sponsored by 
MSD). Porto, 8 of September, 2020 (RH) 

 
Participation as Opponent in MSc Evaluation Commitees 

• Helena Maria Ferreira da Silva; "Exploiting Metabolic Reprogramming on Acute Myeloid Leukemia 
Response to chemotherapy"; School of Medicine, University of Minho [UC "Option Project VI" (6th 
year)]; Carmen Jerónimo 

• Helena Cristina Martins Gomes; "Metabolic targeting of urothelial bladder cancer cells with 2-
deoxy-D-glucose"; School of Medicine, University of Minho [UC "Option Project VI" (6th year)]; 
Carmen Jerónimo 

• Rafaela Leal Silva; "Clinical & functional impact of a CDH1 gene mutation: from the definition of a 
common ancestor to the functional characterization of a causative mutation"; Medicine & 
Molecular Oncology, FMUP; Carmen Jerónimo 

• André Octavio Nicolau Sanches; "Identification of a gene expression profile predictive of response 
to sunitinib in renal metastatic clear cell carcinomas"; Master in Health Sciences / Oncology 
Graduate Program Teaching and Research Institute, Barretos Cancer Hospital, Brazil; Rui Henrique 

 
Participation as Opponent in PhD Evaluation Commitees 

• Raquel Fernanda da Silva Alves; "Sensitivity and resistance in Chronic Myeloid Leukemia to tyrosine 
kinase inhibitors: insights into molecular mechanisms"; Inter-University PhD Program in Aging and 
Chronic Diseases; Faculty of Medicine, University of Coimbra; Rui Henrique 

• Henrique Matos Fernandes de Oliveira Duarte; "Cracking the ErbB2 Sugar Code in Gastric Cancer: A 
Bitter Sweet Functional Target"; Doctoral Program in Molecular and Cellular Biotechnology Applied 
to Health Sciences; Abel Salazar Institute of Biomedical Sciences & Faculty of Pharmacy, University 
of Porto; Rui Henrique 

 
Participation in academic recruitment Committees 
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• Recruitment of Assistant Professor in the discipline of Veterinary Medicine / Anatomic Pathology, 
University of the Azores. Nomination: Edital nº 1191/2019, published in Diário da República, 2nd 
series, Nº 206, October 25, 2019. Condition: Vowel. (RH) 

• Call for promotion to Full Professor in the field of Cellular, Molecular and Computational Medicine, 
University of Sharjah (Sharjah, United Arab Emirates); Condition: External evaluator. (RH) 

 

Teaching Activity: Coordination of Curricular Units/Courses  

• Coordination of the Master Course in Oncology; ICBAS-UP (CJ) 

• Pathology I, Pathology II, Anatomic Pathology (Coordinator); Integrated M.Sc. course in Medicine; 
ICBAS-UP (RH) 

• Research Methodologies in Biopathology (Coordinator); Integrated M.Sc. course in Medicine; 
ICBAS-UP (CJ) 

• Biopathology I, Biopathology II (Coordinator); Integrated M.Sc. course in Dental Medicine; FMDUP 

• Epigenetics and Cancer I (Coordinator); M.Sc. course in Molecular Medicine and Oncology; FMUP 
(CJ) 

• Epigenetics and Cancer II (Coordinator); PhD Programme in Molecular Medicine and Oncology; 
FMUP/ICBAS-UP (CJ)  

• Epigenetic Mechanisms in Oncology (Coordinator); PhD Programme in Pathology and Molecular 
Genetics; ICBAS-UP/ FMUP (CJ) 

• Pathology of Neoplasia (Coordinator); PhD Programme in Pathology and Molecular Genetics; 
ICBAS-UP/ FMUP (RH) 

• Oncobiology (Coordinator); M.Sc. course in Biochemistry; ICBAS/ FCUP (RH) 

• Laboratory Oncology (Coordinator); M.Sc. course in Oncology; ICBAS-UP (CJ) 

• Project – Research Seminars (Coordinator); M.Sc. in Oncology; ; ICBAS-UP (CJ) 

• Pathological Oncology (Coordinator); M.Sc. course in Oncology; ICBAS-UP (RH)  

• Techniques in Molecular Biology (Coordinator); PhD Programme in Pathology and Molecular 
Genetics; ICBAS-UP/ FMUP (CJ) 

 

International Internships 

• 03/2020 - 07/2020; Laura Pistoni; ERASMUS Plus; Department of Biology, University of Pisa, Pisa, 
Italy 

 
Prizes, Honors and Awards 

• August-October 2020: "Foundation for Science and Technology: Summer School "Reuse of Drugs in 
Oncology and COVID-19" - Filipa Moreira-Silva  

• December 2020: ESP Bursary Award for the XXXIII International Congress of the IAP and 32nd 
European Congress of Pathology - Glasgow, Scotland - João Lobo 

• November 2020: Prémio Banco Carregosa / Secção Regional do Norte da Ordem dos Médicos 
(SRNOM), 4th Edition (Honorable Mention) attributed for work produced in clinical research - 
Porto, Portugal - João Lobo 

• October 2020: MSD Award for Research in Health, 2nd Edition attributed by MSD for the best 
research protocol in medical sciences - Lisbon, Portugal - João Lobo 

• October 2020: MSD Honorable Mention for Research in Health, 2nd Edition attributed by MSD for 
the best research protocol in medical sciences - Lisbon, Portugal - João Costa 

• February 2020: Award "Principe da Beira, Biomedical Sciences" 3rd edition attributed for a research 
project entitle "MicroRNAs methylation profiling as detection tools and radiotherapy resistance 
biomarkers in liquid biopsies of esophageal cancer patients (MirMethylEca)" - Guimarães, Portugal -
Catarina Macedo-Silva 

• February 2020: COST Action CA16120 for the training course "Epitranscriptomics: NGS-based 
methods to study RNA modifications" in Nancy, France - Nair Lopes 

• International Society of Liquid Biopsy 2020 best abstract award - first place - "Cell-free DNA 
methylation allows for early detection of the 4 major cancers - Vera Constâncio 
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• January 2020 - December 2020: Liga Portuguesa Contra o Cancro- Região Norte fellowship: Project 
Epigenetic targeting of Sp1-binding site in AR promoter in CRPC cell lines Epigenetic targeting of 
Sp1-binding site in AR promoter in CRPC cell lines - Mariana Brütt 

• January 2020-December 2020: Liga Portuguesa Contra o Cancro- Região Norte fellowship: Project 
"Uncovering the mechanisms of cadherins´expression regulation in bladder cancer: impact in 
epithelial-mesenchymal transition"- Cláudia Martins-Lima 

• January 2020-December 2020: Liga Portuguesa Contra o Cancro/Fundação PT fellowship: Project 
"PanCancer": Early detection of the four major cancers by DNA methylation-based test in liquid 
biopsies"- Vera Constâncio 

 

Scientific Appointments 

• 2019-current: MC Substitute-COST ACTION INTERNATIONAL NUCLEOME CONSORTIUM-CA18127-
INC (CJ) 

• 2019-current: European Organization for Treatment of Trophoblastic Disease (EOTDD) (CB) 

• 2017-current: MC member of COST Action European Epitranscriptomics Network - CA16120-
EPITRAN (CJ) 

• 2017-current: Board member of EAU Section of Urological Research (ESUR) (CJ) 

• 2016-current: International Society of Gynecological Pathologists (ISGyP) (CB)2010-current: 
Member of the European Network of Urologic Pathology - ENUP (RH) 

• 2013-current: European Network Individualized Treatment Endometrial Cancer (ENITEC) (CB) 

• 2012-current: European Organization of Cancer Institutes (OECI): Member of Biobanks and 
Pathobiology Working Group (RH) 

• 2010-current: European Society of Pathology (ESP): Member of the Molecular Pathology and 
Uropathology Working Groups (RH) 

 
Members’ Public Examinations 

• Exam for the category of Senior Consultant in Anatomic Pathology, at the Portuguese Oncology 
Institute of Porto (Aviso nº 20728/2019, published in Diário da República, 2nd series, nº 248, of 
December 26, 2019). Approved, with the final classification of 19.99/20.00 (Aviso nº 19887/2020, 
Diário da República, nº 238, 2nd series, of 9 December) (RH) 

 
e. National and international collaborations 

 

National 

Title Member of CBEG Collaborators Funding 

Development of a diagnosis device 
for the management of Prostate 
Cancer through urine analysis” PhD 
Project; Tânia Marisa da Costa Lima 

Rui Henrique Margarida 
Fardilha; 
Biochemistry, 
Univ. of Aveiro 

FCT: 
SFRH/BD/136904/2
018 
 

Epitranscriptomics in gastric cancer: 
characterization of YTHDF3 
Function; PhD Project; Catarina de 
Oliveira 

Carmen Jerónimo 
(Cancer Biology & 
Epigenetics) 

Raquel Almeida 
(Differentiation & 
Cancer) 
IPATIMUP/i3S 

SFRH/BD/145712/2
019  

Reprogram-Reconstructing the 
Program of Cancer Stem Cells 
 

Carmen Jerónimo 
& Rui Henrique 
(Cancer Biology & 
Epigenetics) 

Raquel Almeida 
(Differentiation & 
Cancer) 
IPATIMUP/i3S 

POCI-01-0145-
FEDER-029017 

TRIMARKCHIP-Assessing the trifecta 
of cancer circulating biomarkers: a 
combined microfluidics platform for 
detection of CTCs, exosomes and 

Carmen Jerónimo 
(Cancer Biology & 
Epigenetics)   

Fernando J. 
Monteiro 
(Biocomposites) 
INEB/i3S 

POCI-01-0145-
FEDER-030831 
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International 

ctDNA. 

HyTherCaP-Hydralazine: Testing an 
off-label effect in Castration-
Resistant Prostate Cancer 

Carmen Jerónimo 
(Cancer Biology & 
Epigenetics) 

João F. Mano 
University of 
Aveiro 

POCI-01-0145-
FEDER-29030 

ACCuseD-ACCuseD renAl Cell 
Carcinoma Detection Renal Cancer 
detection: a translational 
metabolomics research based on 
Volatile Organic Compounds 
fingerprinting 

Carmen Jerónimo 
& Rui Henrique 

Paula Guedes 
REQUIMTE, FF-UP 

POCI-01-0145-
FEDER-030388 

MindGaP-Bridging the gap between 
Mind, Brain and Body: Exosome role 
and monitoring 

Rui Henrique; 
Carmen 
Jerónimo;  

Goreti Sales; 
University of 
Coimbra 

H2020-FETOPEN-
2018-2020 

Developing a new approach for PCa 
treatment: modulation of 
phosphoprotein phosphatase 1 
complexes using bioportides; PhD 
Project; Bárbara Costa Matos 

Carmen Jerónimo Margarida 
Fardilha; 
Biochemistry, 
Univ. of Aveiro 

FCT: 
SFRH/BD/146032/2
019 

Title Member of CBEG Collaborators Funding 

EpiMarkGermCell-Development of 
novel prognostic and predictive 
epigenetic biomarkers for malignant 
testicular germ cell tumors; 
PhD Project; João Lobo 

Rui Henrique & 
Carmen Jerónimo  

Leendert H. J. 
Looijenga, 
Princess Máxima 
Center for 
Pediatric 
Oncology, Utrech, 
NL 

FCT: 
SFRH/BD/132751/2
017 

Epigenetic regulation of non-coding 
RNAs in Prostate Cancer; PhD 
Project; Daniela Barros-Silva 

Carmen Jerónimo 
& Rui Henrique 

Elena S Martens-
Uzunova, 
ERASMUS MC, 
Rotherdam, NL 

FCT:SFRH/BD/1360
07/2018 

Advances in epigenetic targeting to 
prostate cancer tumors: Chromatin 
remodelers profiling as prognostic 
tools and radioresistance 
biomarkers PhD Project; Ana 
Catarina Macedo-Silva 

Carmen Jerónimo Lucia Altucci,  
Rosaria Benedetti 
Università Luigi 
Vanvitelli, Naples, 
IT 

2019-UNA2CLE-
0170010 

MindGaP-Bridging the gap between 
Mind, Brain and Body: Exosome role 
and monitoring 

Rui Henrique& 
Carmen Jerónimo  

Seppo Vainio; 
Univ.OULU, 
Ian Nicholls;  
Linaeus Univ. 
Jussi Hiltunen; 
Technical 
Research Center 
Finland 

H2020-FETOPEN-
2018-2020 
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Consortia 

• International Bladder Cancer Network (CJ) 

• COST ACTIONS (National Delegate: CJ): 
- Epitranscriptomics Network - CA16120-EPITRAN (CJ) 
- International Nucleome Consortium (substitute) - CA18127 (CJ) 

 

Teaching activity 

• Visiting Professor; Dipartimento di Medicina di Precisione; Università degli Studi della Campania 
“Luigi Vanvitelli”, Naples, Italy (CJ) 

 

  

Bladder Cancer: Tackling Epigenetic 
Players and Imuno-Oncology; PhD 
Project; Sandra P. Nunes 

Carmen Jerónimo 
& Rui Henrique 

Jesús M. Paramio, 
CIEMAT, SP 
 
 

FCT: 
SFRH/BD/144241/2
019 

The tumor microenvironment 
impact in epithelial-mesenchymal 
transition: understanding the non-
muscle to muscle-invasive bladder 
cancer progression; PhD Project; 
Cláudia Martins de Lima  

Carmen Jerónimo 
& Margareta P. 
Correia 
 

Lucia Altucci, 
Università Luigi 
Vanvitelli, Naples, 
IT 

2020-UNA2CLE-
0203198 
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4.2  Cancer Epidemiology Group 

 
1. Coordinator 

 
Maria José Bento, MD, PhD 
 

2. Research team (as of December 31st 2020) 
 

Name 
Academic 

Degree 

Professional 

Situation 
Category/position 

Time 

% 

Ana Filipa dos Santos Gonçalves PhD Employed IPOP Higher technician 30 
Jéssica Rocha Rodrigues MsC Scholarship Research assistant 30 
Luís Jorge Lopes Botelho Antunes PhD Employed IPOP Higher technician 10 
Maria José Afonso Teodósio Bento PhD Employed IPOP MD Senior P. Health Physician 30 
Marta Daniela Marques Magalhães MsC Scholarship Research assistant 30 

Rita Isabel da Silva Calisto MsC Employed IPOP Higher technician 30 

 

3. Group description and objectives 

 
The aims of this group are epidemiological research related to cancer etiology in priority areas, such as 
tobacco consumption and socio-economical level, as well as clinical epidemiological research related with 
predictive and prognostic factors of survival in cancer patients.   
The research activity encompasses two main levels: population level (Northern Region of Portugal) and 
hospital level (IPO Porto). The use of advanced statistical methods is allowing to deepen our knowledge 
about the epidemiology of cancer, namely the geographical distribution of incidence, the influence of the 
socio-economical level, the projection of the evolution of incidence, and the evaluation of the impact of the 
disease in the population through quantification of disease burden. Another aim is the evaluation of costs 
by disease staging. 
 

4. Active projects and funding  

 

• ODISSEIA (Oncology Disease Information System); Fundo Social Europeu (FSE); 2.291.315,67€ 

• European Oncology Evidence Network (E-OEN): 
- I-O Optimise initiative (Lung Cancer); 
- EU Breast Cancer Evidence Platform; 
- Real-world response/survival and treatment patterns among patients with relapsed/refractory 

indolent Non-Hodgkin Lymphoma in USA, UK, France, Spain and Portugal oncology practices; 
- Clinical characteristics, treatment patterns, and outcomes of Lenalidomide-refractory Multiple 

Myeloma patients in real-world settings: a multi-center retrospective cohort study; 
- Real world evidence in Epithelial Ovarian Cancer. A retrospective multi-centre cohort study. 

• Participant in the project “Impacto da pandemia COVID-19 nos cuidados prestados a doentes 
oncológicos”. Research 4 Covid-19 – FCT; 22 020,00€ 

• IPOscore – predicting the risk of surgical treatment complications and defining prognosis in cancer 
patients by integrating clinical and biopathological data. 

• Risk, survival rates and healthcare resources use on second primary tumors related to female 
breast cancer, prostate cancer, colorectal cancer, lung cancer and thyroid cancer. 

• Cost-effectiveness study of neoadjuvant pertuzumab therapy for breast cancer treatment. 

• Evaluation of the cost of treatment and its aggressiveness among oncology patients at end-of-life. 

• German Cancer Research Center - Comparative analysis of the distribution and time trends of 
colorectal cancer incidence, mode of detection, stage at diagnosis, and survival rates: an 
international population-based study. 
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• Mieloma Múltiplo – Integração precoce dos Cuidados Paliativos na melhoria da qualidade de vida 
dos doentes. 

• Risco e sobrevivência de segundos tumores primários relacionados com cancros da mama, 
endométrio, ovário e colo do útero. 

 

5. Major achievements in 2020 (based on the 5 most relevant publication for the group) 
 

•••• Karalexi MA, Dessypris N, Georgakis MK, Ryzhov A, Jakab Z, Zborovskaya A, Dimitrova N, Zivkovic S, 
Trojanowski M, Sekerija M, Antunes L, Zagar T, Eser S, Bastos J, Demetriou A, Agius D, Coza D, 
Gheorghiu R, Kantzanou M, Ntzani EE, Petridou ET: Birth seasonality of childhood central nervous 
system tumors: Analysis of primary data from 16 Southern-Eastern European population-based 
registries. International journal of cancer 2020, 147(5):1252-1263. Impact factor: 5.145 

•••• Guerreiro T, Antunes L, Bastos J, Mayer A, Forjaz G, Araujo A, Nunes C: Lung Cancer: A Nationwide 
Study to Characterize Sex Differences, Incidence, and Spatial Patterns in Portugal. in vivo 2020, 
34(5):2711-2719.   Impact factor: 1.541 
Two collaborative studies showing geographic differences in cancer incidence across countries and 
that highlight the importance of population-based cancer registries. 

•••• Antunes L, Bento MJ, Sobrinho-Simoes M, Soares P, Boaventura P: Cancer incidence after childhood 
irradiation for tinea capitis in a portuguese cohort. The British journal of radiology 2020, 
93(1105):20180677. Impact factor: 2.196. 
A cohort of irradiated children was followed and a later increased cancer risk for cancers located 
near the radiation exposed area, mainly thyroid, and head and neck cancers was detected. 

•••• Locati L, Cavalieri S, Dal Maso L, Busco S,  Anderson LA, Botta L, Bento MJ, Carulla M, Chirlaque 
López MD, Fusco M, Guevara M, Innos K, Johannesen TB, Micallef R, Minicozzi P,  Panato C, Petrova 
D, Rubio-Casadevall J, Smailyte G, Vitale MF, Trama A & RARECAREnet Working Group: Rare thyroid 
malignancies in Europe: Data from the information network on rare cancers in Europe 
(RARECAREnet). Oral Oncology 2020, 108:104766. Impact factor: 3.979. 
A collaborative study dealing with one of the most frequent cancers in the north region of Portugal. 

•••• Fernandes A, Rodrigues J, Antunes L, Lages P, Santos CS, Moreira-Gonçalves D, Sousa JA, Dinis-
Ribeiro M, Santos LL: Development of a preoperative risk score on admission in surgical 
intermediate care unit in gastrointestinal cancer surgery. Perioperative Medicine 2020, 9(1):1-9. 
Impact factor: 1.350 
A study that enable the development of a new risk score that alows the identification of patients 
who need to be rehabilitated before surgery in order to improve their post surgical outcomes 

 

6. Scientific output in 2020 

 

a. Peer-reviewed indexed publications (final publication date in 2020) 
 

•••• Antunes L, Bento MJ, Sobrinho-Simoes M, Soares P, Boaventura P: Cancer incidence after childhood 
irradiation for tinea capitis in a Portuguese cohort. Br J Radiol 2020, 93(1105):20180677. Impact 
factor: 2.196. 

•••• Fernandes A, Rodrigues J, Antunes L, Lages P, Santos CS, Moreira-Goncalves D, Costa RS, Sousa JA, 
Dinis-Ribeiro M, Santos LL: Development of a preoperative risk score on admission in surgical 
intermediate care unit in gastrointestinal cancer surgery. Perioper Med 2020, 9:23. Impact factor: 
2.740. 

•••• Fontes-Sousa M, Lobo J, Lobo S, Salta S, Amorim M, Lopes P, Antunes L, de Sousa SP, Henrique R, 
Jeronimo C: Digital imaging-assisted quantification of H3K27me3 immunoexpression in luminal A/B-
like, HER2-negative, invasive breast cancer predicts patient survival and risk of recurrence. Mol 
Med 2020, 26(1):22. Impact factor: 4.096. 

•••• Guerreiro IM, Barros-Silva D, Lopes P, Cantante M, Cunha AL, Lobo J, Antunes L, Rodrigues A, Soares 
M, Henrique R, Jeronimo C: RAD51B(me) levels as a potential predictive biomarker for PD-1 
blockade response in non-small cell lung cancer. J Clin Med 2020, 9(4):1000. Impact factor: 3.303. 
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•••• Guerreiro T, Antunes L, Bastos J, Mayer A, Forjaz G, Araujo A, Nunes C: Lung cancer: a nationwide 
study to characterize sex differences, incidence, and spatial patterns in Portugal. In Vivo 2020, 
34(5):2711-2719. Impact factor: 1.541. 

•••• Karalexi MA, Dessypris N, Georgakis MK, Ryzhov A, Jakab Z, Zborovskaya A, Dimitrova N, Zivkovic S, 
Trojanowski M, Sekerija M, Antunes L, Zagar T, Eser S, Bastos J, Demetriou A, Agius D, Coza D, 
Gheorghiu R, Group N-S, Kantzanou M, Ntzani EE, Petridou ET: Birth seasonality of childhood 
central nervous system tumors: Analysis of primary data from 16 Southern-Eastern European 
population-based registries. Int J Cancer 2020, 147(5):1252-1263. Impact factor: 5.145. 

•••• Lobo J, Guimaraes R, Miranda-Goncalves V, Monteiro-Reis S, Cantante M, Antunes L, Braga I, 
Mauricio J, Looijenga LH, Jeronimo C, Henrique R: Differential expression of DNA 
methyltransferases and demethylases among the various testicular germ cell tumor subtypes. 
Epigenomics 2020, 12(18):1579-1592. Impact factor: 4.112. 

•••• Locati L, Cavalieri S, Dal Maso L, Busco S, Anderson LA, Botta L, Bento MJ, Carulla M, Chirlaque 
Lopez MD, Fusco M, Guevara M, Innos K, Borge Johannesen T, Micallef R, Minicozzi P, Panato C, 
Petrova D, Rubio-Casadevall J, Smailyte G, Francesca Vitale M, Trama A, Group RAW: Rare thyroid 
malignancies in Europe: data from the information network on rare cancers in Europe 
(RARECAREnet). Oral Oncol 2020, 108:104766. Impact factor: 3.979. 

•••• Lopes SM, Roncon S, Pinho AC, Bordalo F, Antunes L, Campilho F, Campos A, Costa-Pereira A: 
Should we use extracorporeal photopheresis more often? Evidence from graft-versus-host disease 
patients monitored with Treg as a biomarker. Future Sci OA 2020, 6(8):FSO623. Impact factor: NA. 

•••• Minicozzi P, Vicentini M, Innos K, Castro C, Guevara M, Stracci F, Carmona-Garcia M, Rodriguez-
Barranco M, Vanschoenbeek K, Rapiti E, Katalinic A, Marcos-Gragera R, Van Eycken L, Sanchez MJ, 
Bielska-Lasota M, Rossi PG, Sant M, European HRWGocc: Comorbidities, timing of treatments, and 
chemotherapy use influence outcomes in stage III colon cancer: A population-based European 
study. Eur J Surg Oncol 2020, 46(6):1151-1159. Impact factor: 3.959. 

•••• Monteiro-Reis S, Blanca A, Tedim-Moreira J, Carneiro I, Montezuma D, Monteiro P, Oliveira J, 
Antunes L, Henrique R, Lopez-Beltran A, Jeronimo C: A multiplex test assessing miR663ame and 
VIMme in urine accurately discriminates bladder cancer from inflammatory conditions. J Clin Med 
2020, 9(2):605. Impact factor: 3.303. 

•••• Morais S, Antunes L, Bento MJ, Lunet N: Second primary gastric cancers in a region with an overall 
high risk of gastric cancer. Gac Sanit 2020, 34(4):393-398. Impact factor: 1.564. 

•••• Silva-Oliveira R, Pereira FF, Petronilho S, Martins AT, Lameirinhas A, Constancio V, Caldas-Ribeiro I, 
Salta S, Lopes P, Antunes L, Castro F, de Sousa SP, Henrique R, Jeronimo C: Clinical significance of 
ARID1A and ANXA1 in HER-2 positive breast cancer. J Clin Med 2020, 9(12):3911. Impact factor: 
3.303. 

•••• Soares M, Antunes L, Redondo P, Borges M, Hermans R, Patel D, Grimson F, Munro R, Chaib C, 
Lacoin L, Daumont M, Penrod JR, O'Donnell JC, Bento MJ, Rocha Goncalves F: Real-world treatment 
patterns and survival outcomes for advanced non-small cell lung cancer in the pre-immunotherapy 
era in Portugal: a retrospective analysis from the I-O Optimise initiative. BMC Pulm Med 2020, 
20(1):240. Impact factor: 2.813. 

 

b. PhD thesis completed 

 
None.  
 

c. Master thesis completed 

 

• Adriana Sofia Faria Gomes. Evaluation of doses in re-irradiation of the spinal cord: impact of the use 
of two different calculation algorithms – Acuros External Beam (AXB) vs Anisotropic Analytical 
Algorithm (AAA). Master Degree in Oncology ICBAS, Porto; Co-Supervisor: Maria José Bento; Public 
defense date: 4 December 2020. 

 

d. Other outputs 
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Collaborators in Publications as Working Group 

• Botta L, Gatta G, Trama A, Bernasconi A, Sharon E, Capocaccia R, Mariotto AB & RARECAREnet 
working group (including Bento MJ): Incidence and survival of rare cancers in the US and Europe. 
Cancer Medicine 2020; 9(15):5632– 5642. Impact factor: 3.491 

• Nakata K, Colombet M, Stiller CA, Pritchard-Jones K, Steliarova-Foucher E, & IICC-3 Contributors 
(including Bento MJ): Incidence of childhood renal tumours: An international population-based 
study. International journal of cancer 2020, 147(12):3313-3327. Impact factor: 5.145 

• Virgili G, Parravano M, Gatta G, Capocaccia R, Mazzini C, Mallone S, Botta L, & RARECAREnet 
working group (including Bento MJ): Incidence and Survival of Patients With Conjunctival 
Melanoma in Europe.  JAMA ophthalmology 2020, 138(6):601–608. Impact Factor: 6.198 

 
Posters/oral presentations: 

• Julião I, Redondo P, Cunha JL, Rodrigues J, Antunes L, Pardal M, Freitas AS, Bento MJ, Borges M: 
Real world evidence in stage III melanoma – study of a cohort of patients treated at a Portuguese 
cancer institution. 17º Oncology Portuguese Congress (Virtual) 2020 (Best oral communication 
award in Skin Cancer). 

• Pereira I, Gomes J, Redondo P, Antunes L, Borges M, Savva-Bordalo J: Aggressiveness and economic 
impact of advanced cancer treatment near the end of life. 17º Oncology Portuguese Congress 
(Virtual) 2020 (Best e-poster award in Supportive Care). 

• Pereira I, Gomes J, Redondo P, Antunes L, Borges M, Savva-Bordalo J: Aggressiveness and economic 
impact of advanced cancer treatment near the end of life. ESMO Virtual Congress 2020 (E-Poster). 
 

Participation as Opponent in BSc and PhD Evaluation Commitees 

• Filipa Moreira Silva. 2D versus 3D Models: Effect of CM-272 on Prostate Cancer Cell Lines. Master 
Degree in Oncology ICBAS, Porto; Public defense date: 26 November 2020. 

• Ana Rita Almeida Cardoso. Anti-neoplastic effect of MLo-1302 in Testicular Germ Cell Tumors: 
comparation with classical differentiating and demethylating agents, ATRA and DAC. Master Degree 
in Oncology ICBAS, Porto; Public defense date: 16 November 2020 

 
Peer Reviewer 

• Maria José Bento: Cancer Journal, Oncology Letters, Cancer Epidemiology Journal, American 
Journal of Men´s Health, Revista Nascer e Crescer  

• Luís Antunes: Cancer, European Journal of Cancer Prevention, Cancer Medicine, Acta Médica 
Portuguesa 

 
Teaching activity & coordination positions by group members 

• Metodologia de Investigação e Bioestatística I (Coordinator); Rastreio e Prevenção em Oncologia 
(Coordinator) - Mestrado em Oncologia, ICBAS-UP (MJB). 

• Epidemiologia; Seminários Projecto-Investigação - Mestrado em Oncologia, ICBAS-UP (MJB). 

• Metodologias de Investigação e Bioestatística I - Mestrado em Oncologia, ICBAS-UP (JR, RC, MJB). 

• Metodologias de Investigação e Bioestatística II - Mestrado em Oncologia, ICBAS-UP (LA). 

• Epidemiologia e Saúde Pública; Epidemiologia Médica; Patologia II - Mestrado Integrado em 
Medicina, ICBAS-UP (MJB). 

• Epidemiologia do Cancro e Registo Oncológico - Mestrado de Bioquímica, ICBAS/FCUP (MJB). 

• Fundamentos de Planeamento Experimental I & II; Estágio - Licenciatura em Farmácia, Escola 
Superior de Saúde, Instituto Politécnico do Porto (ESS-IPP) (LA). 

• Bioestatística - Licenciatura em Terapia da Fala, Escola Superior de Saúde, Instituto Politécnico do 
Porto (ESS-IPP) (LA). 

• Metodologias de Investigação - Mestrado em Terapia Ocupacional e Mestrado em Terapia da Fala 
(LA). 

• Métodos Quantitativos - Mestrado em Fisioterapia, ESS-IPP (LA). 
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• Tratamento e Análise de Dados - Mestrado em Gestão das Organizações, ESS-IPP (LA). 
 

Bachelor Degree Completed 

• Mariana Carina Azevedo Silva; Estimação de sobrevivência específica: Kaplan-Meier vs. Riscos 
competitivos. Estudo de simulação – Licenciatura em Estatística Aplicada; Escola de Ciências, 
Universidade do Minho; Supervisor: Luís Antunes; Public defense date: 3 July 2020 

 
e. National and international collaborations 

 

• EUROCARE, Maria José Bento, Ana Filipa Gonçalves 

• Atlas do cancro, INSA, Maria José Bento, Jéssica Rodrigues 

• RARECARE, Maria José Bento 

• IPAAC WP7 PILOT 2, Maria José Bento, Luís Antunes, Ana Filipa Gonçalves, Rita Calisto 

• WASABY project (WAter & Soil contamination and Awareness on Breast cancer risk in Young 
women), Luis Antunes, Jéssica Rodrigues 

• European High Resolution Working Group, Maria José Bento 

• CONCORD, Maria José Bento, Jéssica Rodrigues 

• IICC (International Incidence of Childhood Cancer), Maria José Bento 

• TOGETHER, Maria José Bento 

• MINDGAP, Maria José Bento, Luís Antunes 

• EURECCA: EUropean REgistry of Cancer CAre or EURopEan CanCer Audit 

• EurocanPlatform: Rede europeia de excelência formada por 28 instituições e organizações para 
investigação translacional 

• Establishment of a national prospective Gestational Trophoblastic Disease patient cohort, Maria 
José Bento 

• PEarlC Study (Prostate Early Cancer Study) 
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4.3  Cancer Genetics Group 

 

1. Coordinator 

 
Manuel Teixeira, MD, PhD 
 
2. Research team (as of December 31st 2020) 
 

Name Academic 

degree 

Professional 

situation 

Category/position Time 

% 

Ana Catarina Pinto Azeredo BSc Student MSc student 100 

Ana de Fátima Fernandes Barbosa BSc Scholarship PhD student 100 

Ana Luísa Pinto da Silva Lobo Peixoto de Moura PhD Employed IPOP Clinical scientist 20 

Ana Luísa Teixeira Ferreira  PhD Employed IPOP Junior researcher 100 

Andreia Filipa Moreira Aguiar Brandão PhD Employed IPOP Junior researcher 100 

Carla Alexandra Cavaco Pinto MSc Employed IPOP Clinical scientist 20 

Carla Patrícia Brandão Gomes Paulo Escudeiro MSc Scholarship Research assistant 100 

Catarina Gomes Rodrigues Santos MSc Employed IPOP Clinical scientist 20 

Cecília Maria Gaspar Guedes Figueiredo e Correia MSc Employed IPOP Clinical scientist 20 

Isabel Maria da Silva Veiga dos Santos MSc Employed IPOP Clinical scientist 20 

Joana Cristina Gouveia Santos PhD External MSc student FMUP 20 

Joana Sofia Gonçalves Guerra MSc Scholarship PhD student FCT 100 

Joana Virgínia Pinto Valejo de Magalhães Vieira MSc Employed IPOP Clinical scientist 20 

João Fernando Pinho Silva BSc Employed IPOP MD Medical genetics 20 

Manuel António Rodrigues Teixeira Aggregation Employed IPOP 
Research coordinator; 
MD 

70 

Manuela Cristina Dias Pinheiro PhD Scholarship Postdoc FCT 100 

Maria de Lurdes Eiras Torres MSc Employed IPOP Clinical scientist 20 

Maria Pedro Pessoa de Barros Pereira da Silva MSc Scholarship PhD student FCT 100 

Marta Ribeiro José Cardoso MSc Scholarship PhD student FCT 100 

Miguel Ângelo Sota Porto da Silva BSc Student MSc student 100 

Nuno Manuel Botelho G. Sampaio Cerveira PhD Employed IPOP Clinical scientist 20 

Patrícia Maria Carvalho Rocha MSc Employed IPOP Clinical scientist 20 

Paula Cristina Martins dos Santos Paulo PhD Employed IPOP 
Assistant researcher 
CEECINST/00091/2018 

100 

Pedro Miguel Teixeira Pinto PhD Employed IPOP Junior researcher 100 

Raquel Margarida Gomes Martins PhD External 
MD Endocrinologist 
IPOC 

20 

Sara Daniela Albuquerque Pinto MSc Scholarship Research assistant 100 

Sofia de Melo Feiteira Maia PhD External 
MD Medical genetics 
CHUC 

20 

Susana de Campos Bizarro MSc Employed IPOP Clinical scientist 20 

Susana Lisboa Fernandes MSc Employed IPOP Clinical scientist 20 
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3. Group description and objectives 

 

The general objectives of the Cancer Genetics Group are to characterize the pattern of acquired genetic 
alterations that presumably give rise to cancer, as well as to understand the mechanisms of tumor 
progression and therapy response. In addition, we want to characterize the inherited mutations associated 
with cancer predisposition, as well as the pattern of somatic genetic changes that occur in hereditary 
cancer syndromes. Several biologically and clinically relevant tumor models are studied, as they can provide 
transversal input. To make possible tailor-made therapy specifically directed towards the altered 
metabolism of tumor cells, exact knowledge about the inherited and acquired genomic abnormalities of 
individual patients, not just about diagnostic categories, is becoming a decisive factor in the selection of the 
optimal therapy. 
One major line of research for the next years aims to identify and characterize genetic causes predisposing 
to inherited prostate cancer (PCa). This project is likely to result in the identification of at least part of the 
missing heritability associated with highly penetrant mutations that is expected to exist in up to 10% of the 
PCa cases, especially those with early onset and heavy family history of the disease. Besides providing the 
possibility for a molecular diagnosis of inherited predisposition for these families, finding the genes will 
allow pre-symptomatic testing of relatives at risk. This will enable offering targeted screening to high-risk 
carriers, since it is likely that this will result in increased positive predictive value for biopsy as compared to 
population-based studies. Pre-symptomatic testing for high-risk genes will also avoid unspecific PCa 
screening in non-carriers of a known high-risk family mutation, thereby avoiding the risk of overdiagnosis 
and overtreatment in men that have the population risk despite belonging to a high-risk family.  
The second major line of research for the next years involves using circulating cell-free tumor DNA (ctDNA) 
to perform molecular diagnosis, predictive testing for targeted therapy, and cancer screening. In theory, 
somatic genetic changes present in cancer cells can be used as markers for early cancer detection, as well 
as during follow up to evaluate therapy response. The detection of mutations in ctDNA has emerged has a 
noninvasive strategy to assess primary tumors as well as eventual secondary lesions. This strategy has 
already been implemented in our group for monitoring the response and the mechanisms of resistance to 
targeted therapy and will be tested also in high-risk carriers in the context of families with hereditary 
breast/ovarian cancer, Lynch syndrome, Hereditary diffuse gastric cancer, and metastatic prostate cancer. 
 
4. Active projects and funding  

 

• POCI-01-0145-FEDER-028245: The role of chromosome segregation machinery defects in genetic 
predisposition to prostate cancer. PI: Paula Paulo; Co-PI: Manuel Teixeira; Funded by FCT/FEDER; 
Budget: 236.030,31€ (2019-2021). 

• ESTIMA "Early-stage cancer treatment, driven by context of molecular imaging" funded by NORTE-
01-0145-FEDER-000027; PI: João Santos; CGG's Budget: 65.500,00 € (2017-2020) 

• CI-IPOP 35-2016: Identification of somatic and germline mutations in circulating tumor DNA in 
ovarian cancer patients and in germline BRCA1/BRCA2 mutation carriers undergoing cancer 
screening; PI: Manuel Teixeira; Funded by IPO-Porto/CI-IPOP; Budget: 80.000,00€ (2016-2020) 

• CI-IPOP 36-2016: Detection of cancer specific genetic alterations in circulating free tumor DNA as a 
tool for early cancer diagnosis and follow up in Lynch syndrome patients; PI: Manuel Teixeira; 
Funded by IPO-Porto/CI-IPOP; Budget: 20.000,00€ (2016-2020) 

• CI-IPOP-54-2017: Validation of liquid biopsies for predictive biomarker testing, therapy response 
monitoring, and resistance mechanism identification in cancer patients; PI: Manuel Teixeira; 
Funded by IPO-Porto/CI-IPOP; Budget: 35.000,00€ (2017-2021) 

• CI-IPOP-55-2017: Identification of germline mutations by gene-panel next generation sequencing in 
familial non-medullary thyroid cancer; PI: Manuel Teixeira; Funded by IPO-Porto/CI-IPOP; Budget: 
20.000,00€ (2017-2021)  

• CI-IPOP-56-2017: Identification of germline mutations by gene-panel next generation sequencing in 
familial tubular and mixed tubular-diffuse gastric cancer; PI: Manuel Teixeira; Funded by IPO-
Porto/CI-IPOP; Budget: 90.000,00€ (2017-2021) 
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• CI-IPOP-57-2017: Exome sequencing of families with strong cancer incidence of unknown genetic 
cause; PI: Manuel Teixeira; Funded by IPO-Porto/CI-IPOP; Budget: 20.000,00€ (2017-2021) 

• CI-IPOP-120-2019: The role of immune system for treatment-free remission in CML patients who 
stopped TKI therapy; PI: Manuel Teixeira; Budget: 12.000,00€ (2019-2020)  

• CI-IPOP-128-2020: Landscape of somatic and germline genetic alterations in ampullary carcinomas; 
PI: Manuel Teixeira; Funded by IPO-Porto/CI-IPOP; Budget: 15.000,00€ (2020-2021) 

• CI-IPOP-129-2020: Simultaneous detection of germline and somatic mutations in DNA repair genes 
by next generation sequencing of tumor samples and cell-free DNA from metastatic prostate 
cancer patients; PI: Manuel Teixeira; Funded by IPO-Porto/CI-IPOP; Budget: 15.000,00€ (2020-
2021) 

• Cancer Genetics group basic funding, funded by the IPO-Porto/CI-IPOP (65.756,71€) 
 
5. Major achievements in 2020 (based on the 5 most relevant publication for the group) 
 

• Gene panel tumor testing in ovarian cancer patients significantly increases the yield of clinically 
actionable germline variants beyond BRCA1/BRCA2.  
In this study, we aimed to evaluate the yield of clinically actionable germline variants using next-
generation sequencing of a customized panel of 10 genes for the analysis of formalin-fixed paraffin-
embedded samples from 96 ovarian carcinomas, a strategy that allows the detection of both 
somatic and germline variants in a single test. In addition to 13.7% of deleterious germline 
BRCA1/BRCA2 carriers, we identified 7.4% additional patients with pathogenic germline variants in 
other genes predisposing for ovarian cancer, namely RAD51C, RAD51D, and MSH6, representing 
35% of all pathogenic germline variants. We conclude that the strategy of reflex gene-panel tumor 
testing enables the identification of clinically actionable germline variants in a significantly higher 
proportion of ovarian cancer patients, which may be valuable information in patients with 
advanced disease that have run out of approved therapeutic options. Furthermore, this approach 
increases the chance to make available genetic counseling, presymptomatic genetic testing, and 
gynecological cancer prophylaxis to female relatives who turn out to be healthy carriers of 
deleterious germline variants. (Cancers 2020, 12(10):2834. Impact factor: 6.126). 

 

• The CHEK2 variant c.349A>G is associated with prostate cancer risk and carriers share a common 
ancestor.  
In this study, we evaluated the prevalence and relative risk of the CHEK2 recurrent variant 
c.349A>G in a series of 462 Portuguese patients with early-onset and/or familial/hereditary 
prostate cancer (PrCa), as well as in the large multicentre PRACTICAL case-control study comprising 
55,162 prostate cancer cases and 36,147 controls. Additionally, we investigated the potential 
shared ancestry of the carriers by performing identity-by-descent, haplotype and age estimation 
analyses using high-density SNP data from 70 variant carriers belonging to 11 different populations 
included in the PRACTICAL consortium. The CHEK2 missense variant c.349A>G was found 
significantly associated with an increased risk for PrCa (OR 1.9; 95% CI: 1.1-3.2). A shared haplotype 
flanking the variant in all carriers was identified, strongly suggesting a common founder of 
European origin. Additionally, using two independent statistical algorithms, implemented by 
DMLE+2.3 and ESTIAGE, we were able to estimate the age of the variant between 2300 and 3125 
years. By extending the haplotype analysis to 14 additional carrier families, a shared core haplotype 
was revealed among all carriers matching the conserved region previously identified in the high-
density SNP analysis. These findings are consistent with CHEK2 c.349A>G being a founder variant 
associated with increased PrCa risk, suggesting its potential usefulness for cost-effective targeted 
genetic screening in PrCa families. (Cancers 2020, 12(11):3254. Impact factor: 6.126.). 

 

• Tumor testing for somatic and germline BRCA1/BRCA2 variants in ovarian cancer patients in the 
context of strong founder effects.  
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BRCA1/BRCA2 tumor testing by next-generation sequencing (NGS) can detect simultaneously both 
somatic and germline variants, allowing the identification of more patients with higher likelihood of 
benefiting from PARPi. Our main goal was to determine the frequency of somatic and germline 
BRCA1/BRCA2 variants in a series of non-mucinous OC, and to define the best strategy to be 
implemented in a routine diagnostic setting for the screening of germline/somatic variants in these 
genes, including the BRCA2 c.156_157insAlu Portuguese founder variant. We observed a frequency 
of 19.3% of deleterious variants, 13.3% germline, and 5.9% somatic. A higher prevalence of 
pathogenic variants was observed in patients diagnosed with high-grade serous ovarian cancer 
(23.2%). Considering the frequencies of the c.3331_3334del and the c.2037delinsCC BRCA1 variants 
observed in this study (73% of all BRCA1 pathogenic germline variants identified) and the 
limitations of NGS to detect the BRCA2 c.156_157insAlu variant, it might be cost-effective to test 
for these founder variants with a specific test prior to tumor screening of the entire coding regions 
of BRCA1 and BRCA2 by NGS in patients of Portuguese ancestry (Front Oncol 2020, 10:1318. Impact 
factor: 4.848). 

 

• Pathogenicity reclassification of two BRCA1/BRCA2 exonic duplications after identification of 
genomic breakpoints and tandem orientation.  
We aimed to characterize two intragenic duplications detected in two hereditary breast and 
ovarian cancer syndrome (HBOC) families, namely BRCA1 exon 4 to 6 and BRCA2 exon 17 to 18, 
previously detected by multiplex ligation probe amplification and initially classified as variants of 
unknown significance. Using long range PCR, with duplication-specific primers, we were able to 
ascertain the genomic breakpoints and observed that the two rearrangements occurred in tandem 
and in direct orientation. The BRCA1 c.134+440_441+870dup and BRCA2 c.7806-2083_8332-
1512dup duplications here identified are predicted to cause frameshifts that create a premature 
stop codon and were reclassified as pathogenic. Furthermore, both families present phenotypic 
traits typical of HBOC syndrome. We also observed that the genomic breakpoints of these two 
duplications occurred within highly homologous Alu elements. Concluding, we characterized two in 
tandem BRCA1 and BRCA2 duplications that likely occurred by Alu-mediated homologous 
recombination, allowing identification of the underlying cause of the HBOC syndrome in these 
families (Cancer Genet 2020, 248-249:18-24. Impact factor: 3.105). 

 

• Fine-mapping of 150 breast cancer risk regions identifies 191 likely target genes.  
Genome-wide association studies have identified breast cancer risk variants in over 150 genomic 
regions, but the mechanisms underlying risk remain largely unknown. These regions were explored 
by combining association analysis with in silico genomic feature annotations. We defined 205 
independent risk-associated signals with the set of credible causal variants in each one. In parallel, 
we used a Bayesian approach (PAINTOR) that combines genetic association, linkage disequilibrium 
and enriched genomic features to determine variants with high posterior probabilities of being 
causal. Potentially causal variants were significantly over-represented in active gene regulatory 
regions and transcription factor binding sites. We applied our INQUSIT pipeline for prioritizing 
genes as targets of those potentially causal variants, using gene expression (expression quantitative 
trait loci), chromatin interaction and functional annotations. Known cancer drivers, transcription 
factors and genes in the developmental, apoptosis, immune system and DNA integrity checkpoint 
gene ontology pathways were over-represented among the highest-confidence target genes. (Nat 
Genet 2020, 52(1):56-73. Impact factor: 27.605). 

 
6. Scientific output in 2020 

 
a. Peer-reviewed indexed publications (final publication date in 2020) 
 

• Barbosa A, Pinto P, Peixoto A, Guerra J, Pinto C, Santos C, Pinheiro M, Escudeiro C, Bartosch C, Silva 
J, Teixeira MR: Gene panel tumor testing in ovarian cancer patients significantly increases the yield 
of clinically actionable germline variants beyond BRCA1/BRCA2. Cancers 2020, 12(10):2834. Impact 
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factor: 6.126. 

• Barnes DR, Rookus MA, McGuffog L, Leslie G, Mooij TM, Dennis J, Mavaddat N, Adlard J, Ahmed M, 
Aittomaki K, Andrieu N, Andrulis IL, Arnold N, Arun BK, Azzollini J, Balmana J, Barkardottir RB, 
Barrowdale D, Benitez J, Berthet P, Bialkowska K, Blanco AM, Blok MJ, Bonanni B, Boonen SE, Borg 
A, Bozsik A, Bradbury AR, Brennan P, Brewer C, Brunet J, Buys SS, Caldes T, Caligo MA, Campbell I, 
Christensen LL, Chung WK, Claes KBM, Colas C, Collaborators GS, Collaborators E, Collonge-Rame 
MA, Cook J, Daly MB, Davidson R, de la Hoya M, de Putter R, Delnatte C, Devilee P, Diez O, Ding YC, 
Domchek SM, Dorfling CM, Dumont M, Eeles R, Ejlertsen B, Engel C, Evans DG, Faivre L, Foretova L, 
Fostira F, Friedlander M, Friedman E, Frost D, Ganz PA, Garber J, Gehrig A, Gerdes AM, Gesta P, 
Giraud S, Glendon G, Godwin AK, Goldgar DE, Gonzalez-Neira A, Greene MH, Gschwantler-Kaulich 
D, Hahnen E, Hamann U, Hanson H, Hentschel J, Hogervorst FBL, Hooning MJ, Horvath J, Hu C, 
Hulick PJ, Imyanitov EN, kConFab I, Investigators H, Investigators G, Isaacs C, Izatt L, Izquierdo A, 
Jakubowska A, James PA, Janavicius R, John EM, Joseph V, Karlan BY, Kast K, Koudijs M, Kruse TA, 
Kwong A, Laitman Y, Lasset C, Lazaro C, Lester J, Lesueur F, Liljegren A, Loud JT, Lubinski J, Mai PL, 
Manoukian S, Mari V, Mebirouk N, Meijers-Heijboer HEJ, Meindl A, Mensenkamp AR, Miller A, 
Montagna M, Mouret-Fourme E, Mukherjee S, Mulligan AM, Nathanson KL, Neuhausen SL, 
Nevanlinna H, Niederacher D, Nielsen FC, Nikitina-Zake L, Nogues C, Olah E, Olopade OI, Ong KR, 
O'Shaughnessy-Kirwan A, Osorio A, Ott CE, Papi L, Park SK, Parsons MT, Pedersen IS, Peissel B, 
Peixoto A, Peterlongo P, Pfeiler G, Phillips KA, Prajzendanc K, Pujana MA, Radice P, Ramser J, Ramus 
SJ, Rantala J, Rennert G, Risch HA, Robson M, Ronlund K, Salani R, Schuster H, Senter L, Shah PD, 
Sharma P, Side LE, Singer CF, Slavin TP, Soucy P, Southey MC, Spurdle AB, Steinemann D, 
Steinsnyder Z, Stoppa-Lyonnet D, Sutter C, Tan YY, Teixeira MR, Teo SH, Thull DL, Tischkowitz M, 
Tognazzo S, Toland AE, Trainer AH, Tung N, van Engelen K, van Rensburg EJ, Vega A, Vierstraete J, 
Wagner G, Walker L, Wang-Gohrke S, Wappenschmidt B, Weitzel JN, Yadav S, Yang X, Yannoukakos 
D, Zimbalatti D, Offit K, Thomassen M, Couch FJ, Schmutzler RK, Simard J, Easton DF, Chenevix-
Trench G, Antoniou AC, Consortium of Investigators of Modifiers of B, Brca: Polygenic risk scores 
and breast and epithelial ovarian cancer risks for carriers of BRCA1 and BRCA2 pathogenic variants. 
Genet Med 2020, 22(10):1653-1666. Impact factor: 8.904. 

• Brandao A, Paulo P, Maia S, Pinheiro M, Peixoto A, Cardoso M, Silva MP, Santos C, Eeles RA, Kote-
Jarai Z, Muir K, Ukgpcs C, Schleutker J, Wang Y, Pashayan N, Batra J, Apcb B, Gronberg H, Neal DE, 
Nordestgaard BG, Tangen CM, Southey MC, Wolk A, Albanes D, Haiman CA, Travis RC, Stanford JL, 
Mucci LA, West CML, Nielsen SF, Kibel AS, Cussenot O, Berndt SI, Koutros S, Sorensen KD, Cybulski 
C, Grindedal EM, Park JY, Ingles SA, Maier C, Hamilton RJ, Rosenstein BS, Vega A, The Impact Study 
Steering C, Collaborators, Kogevinas M, Wiklund F, Penney KL, Brenner H, John EM, Kaneva R, 
Logothetis CJ, Neuhausen SL, Ruyck K, Razack A, Newcomb LF, Canary Pass I, Lessel D, Usmani N, 
Claessens F, Gago-Dominguez M, Townsend PA, Roobol MJ, The Profile Study Steering C, The 
Practical C, Teixeira MR: The CHEK2 variant c.349A>G is associated with prostate cancer risk and 
carriers share a common ancestor. Cancers 2020, 12(11):3254. Impact factor: 6.126. 

• Brandao A, Paulo P, Teixeira MR: Hereditary predisposition to prostate cancer: from genetics to 
clinical implications. Int J Mol Sci 2020, 21(14):5036. Impact factor: 4.556. 

• Couto ME, Bizarro S, Sousa D, Domingues N, Oliveira I, Martins G, Teixeira MR, Mariz M: Myeloid 
disease with the CSF3R T618I mutation after CLL. Case Rep Hematol 2020, 2020:6670965. Impact 
factor: NA. 

• Escala-Garcia M, Abraham J, Andrulis IL, Anton-Culver H, Arndt V, Ashworth A, Auer PL, Auvinen P, 
Beckmann MW, Beesley J, Behrens S, Benitez J, Bermisheva M, Blomqvist C, Blot W, Bogdanova NV, 
Bojesen SE, Bolla MK, Borresen-Dale AL, Brauch H, Brenner H, Brucker SY, Burwinkel B, Caldas C, 
Canzian F, Chang-Claude J, Chanock SJ, Chin SF, Clarke CL, Couch FJ, Cox A, Cross SS, Czene K, Daly 
MB, Dennis J, Devilee P, Dunn JA, Dunning AM, Dwek M, Earl HM, Eccles DM, Eliassen AH, Ellberg C, 
Evans DG, Fasching PA, Figueroa J, Flyger H, Gago-Dominguez M, Gapstur SM, Garcia-Closas M, 
Garcia-Saenz JA, Gaudet MM, George A, Giles GG, Goldgar DE, Gonzalez-Neira A, Grip M, Guenel P, 
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Guo Q, Haiman CA, Hakansson N, Hamann U, Harrington PA, Hiller L, Hooning MJ, Hopper JL, 
Howell A, Huang CS, Huang G, Hunter DJ, Jakubowska A, John EM, Kaaks R, Kapoor PM, Keeman R, 
Kitahara CM, Koppert LB, Kraft P, Kristensen VN, Lambrechts D, Le Marchand L, Lejbkowicz F, 
Lindblom A, Lubinski J, Mannermaa A, Manoochehri M, Manoukian S, Margolin S, Martinez ME, 
Maurer T, Mavroudis D, Meindl A, Milne RL, Mulligan AM, Neuhausen SL, Nevanlinna H, Newman 
WG, Olshan AF, Olson JE, Olsson H, Orr N, Peterlongo P, Petridis C, Prentice RL, Presneau N, Punie 
K, Ramachandran D, Rennert G, Romero A, Sachchithananthan M, Saloustros E, Sawyer EJ, 
Schmutzler RK, Schwentner L, Scott C, Simard J, Sohn C, Southey MC, Swerdlow AJ, Tamimi RM, 
Tapper WJ, Teixeira MR, Terry MB, Thorne H, Tollenaar R, Tomlinson I, Troester MA, Truong T, 
Turnbull C, Vachon CM, van der Kolk LE, Wang Q, Winqvist R, Wolk A, Yang XR, Ziogas A, Pharoah 
PDP, Hall P, Wessels LFA, Chenevix-Trench G, Bader GD, Dork T, Easton DF, Canisius S, Schmidt MK: 
A network analysis to identify mediators of germline-driven differences in breast cancer prognosis. 
Nat Commun 2020, 11(1):312. Impact factor: 12.121. 

• Fachal L, Aschard H, Beesley J, Barnes DR, Allen J, Kar S, Pooley KA, Dennis J, Michailidou K, Turman 
C, Soucy P, Lemacon A, Lush M, Tyrer JP, Ghoussaini M, Moradi Marjaneh M, Jiang X, Agata S, 
Aittomaki K, Alonso MR, Andrulis IL, Anton-Culver H, Antonenkova NN, Arason A, Arndt V, Aronson 
KJ, Arun BK, Auber B, Auer PL, Azzollini J, Balmana J, Barkardottir RB, Barrowdale D, Beeghly-Fadiel 
A, Benitez J, Bermisheva M, Bialkowska K, Blanco AM, Blomqvist C, Blot W, Bogdanova NV, Bojesen 
SE, Bolla MK, Bonanni B, Borg A, Bosse K, Brauch H, Brenner H, Briceno I, Brock IW, Brooks-Wilson 
A, Bruning T, Burwinkel B, Buys SS, Cai Q, Caldes T, Caligo MA, Camp NJ, Campbell I, Canzian F, 
Carroll JS, Carter BD, Castelao JE, Chiquette J, Christiansen H, Chung WK, Claes KBM, Clarke CL, 
Collaborators GS, Collaborators E, Collee JM, Cornelissen S, Couch FJ, Cox A, Cross SS, Cybulski C, 
Czene K, Daly MB, de la Hoya M, Devilee P, Diez O, Ding YC, Dite GS, Domchek SM, Dork T, Dos-
Santos-Silva I, Droit A, Dubois S, Dumont M, Duran M, Durcan L, Dwek M, Eccles DM, Engel C, 
Eriksson M, Evans DG, Fasching PA, Fletcher O, Floris G, Flyger H, Foretova L, Foulkes WD, Friedman 
E, Fritschi L, Frost D, Gabrielson M, Gago-Dominguez M, Gambino G, Ganz PA, Gapstur SM, Garber 
J, Garcia-Saenz JA, Gaudet MM, Georgoulias V, Giles GG, Glendon G, Godwin AK, Goldberg MS, 
Goldgar DE, Gonzalez-Neira A, Tibiletti MG, Greene MH, Grip M, Gronwald J, Grundy A, Guenel P, 
Hahnen E, Haiman CA, Hakansson N, Hall P, Hamann U, Harrington PA, Hartikainen JM, Hartman M, 
He W, Healey CS, Heemskerk-Gerritsen BAM, Heyworth J, Hillemanns P, Hogervorst FBL, Hollestelle 
A, Hooning MJ, Hopper JL, Howell A, Huang G, Hulick PJ, Imyanitov EN, Investigators KC, 
Investigators H, Investigators A, Isaacs C, Iwasaki M, Jager A, Jakimovska M, Jakubowska A, James 
PA, Janavicius R, Jankowitz RC, John EM, Johnson N, Jones ME, Jukkola-Vuorinen A, Jung A, Kaaks R, 
Kang D, Kapoor PM, Karlan BY, Keeman R, Kerin MJ, Khusnutdinova E, Kiiski JI, Kirk J, Kitahara CM, 
Ko YD, Konstantopoulou I, Kosma VM, Koutros S, Kubelka-Sabit K, Kwong A, Kyriacou K, Laitman Y, 
Lambrechts D, Lee E, Leslie G, Lester J, Lesueur F, Lindblom A, Lo WY, Long J, Lophatananon A, Loud 
JT, Lubinski J, MacInnis RJ, Maishman T, Makalic E, Mannermaa A, Manoochehri M, Manoukian S, 
Margolin S, Martinez ME, Matsuo K, Maurer T, Mavroudis D, Mayes R, McGuffog L, McLean C, 
Mebirouk N, Meindl A, Miller A, Miller N, Montagna M, Moreno F, Muir K, Mulligan AM, Munoz-
Garzon VM, Muranen TA, Narod SA, Nassir R, Nathanson KL, Neuhausen SL, Nevanlinna H, Neven P, 
Nielsen FC, Nikitina-Zake L, Norman A, Offit K, Olah E, Olopade OI, Olsson H, Orr N, Osorio A, 
Pankratz VS, Papp J, Park SK, Park-Simon TW, Parsons MT, Paul J, Pedersen IS, Peissel B, Peshkin B, 
Peterlongo P, Peto J, Plaseska-Karanfilska D, Prajzendanc K, Prentice R, Presneau N, Prokofyeva D, 
Pujana MA, Pylkas K, Radice P, Ramus SJ, Rantala J, Rau-Murthy R, Rennert G, Risch HA, Robson M, 
Romero A, Rossing M, Saloustros E, Sanchez-Herrero E, Sandler DP, Santamarina M, Saunders C, 
Sawyer EJ, Scheuner MT, Schmidt DF, Schmutzler RK, Schneeweiss A, Schoemaker MJ, Schottker B, 
Schurmann P, Scott C, Scott RJ, Senter L, Seynaeve CM, Shah M, Sharma P, Shen CY, Shu XO, Singer 
CF, Slavin TP, Smichkoska S, Southey MC, Spinelli JJ, Spurdle AB, Stone J, Stoppa-Lyonnet D, Sutter 
C, Swerdlow AJ, Tamimi RM, Tan YY, Tapper WJ, Taylor JA, Teixeira MR, Tengstrom M, Teo SH, Terry 
MB, Teule A, Thomassen M, Thull DL, Tischkowitz M, Toland AE, Tollenaar R, Tomlinson I, Torres D, 
Torres-Mejia G, Troester MA, Truong T, Tung N, Tzardi M, Ulmer HU, Vachon CM, van Asperen CJ, 
van der Kolk LE, van Rensburg EJ, Vega A, Viel A, Vijai J, Vogel MJ, Wang Q, Wappenschmidt B, 



IPO Porto Research Center - Activity Report 2020 

 
 

44 

Weinberg CR, Weitzel JN, Wendt C, Wildiers H, Winqvist R, Wolk A, Wu AH, Yannoukakos D, Zhang 
Y, Zheng W, Hunter D, Pharoah PDP, Chang-Claude J, Garcia-Closas M, Schmidt MK, Milne RL, 
Kristensen VN, French JD, Edwards SL, Antoniou AC, Chenevix-Trench G, Simard J, Easton DF, Kraft 
P, Dunning AM: Fine-mapping of 150 breast cancer risk regions identifies 191 likely target genes. 
Nat Genet 2020, 52(1):56-73. Impact factor: 27.605. 

• Feng H, Gusev A, Pasaniuc B, Wu L, Long J, Abu-Full Z, Aittomaki K, Andrulis IL, Anton-Culver H, 
Antoniou AC, Arason A, Arndt V, Aronson KJ, Arun BK, Asseryanis E, Auer PL, Azzollini J, Balmana J, 
Barkardottir RB, Barnes DR, Barrowdale D, Beckmann MW, Behrens S, Benitez J, Bermisheva M, 
Bialkowska K, Blanco A, Blomqvist C, Boeckx B, Bogdanova NV, Bojesen SE, Bolla MK, Bonanni B, 
Borg A, Brauch H, Brenner H, Briceno I, Broeks A, Bruning T, Burwinkel B, Cai Q, Caldes T, Caligo 
MA, Campbell I, Canisius S, Campa D, Carter BD, Carter J, Castelao JE, Chang-Claude J, Chanock SJ, 
Christiansen H, Chung WK, Claes KBM, Clarke CL, Collaborators GS, Collaborators E, Collaborators 
G-Hs, Couch FJ, Cox A, Cross SS, Cybulski C, Czene K, Daly MB, de la Hoya M, De Leeneer K, Dennis J, 
Devilee P, Diez O, Domchek SM, Dork T, Dos-Santos-Silva I, Dunning AM, Dwek M, Eccles DM, 
Ejlertsen B, Ellberg C, Engel C, Eriksson M, Fasching PA, Fletcher O, Flyger H, Fostira F, Friedman E, 
Fritschi L, Frost D, Gabrielson M, Ganz PA, Gapstur SM, Garber J, Garcia-Closas M, Garcia-Saenz JA, 
Gaudet MM, Giles GG, Glendon G, Godwin AK, Goldberg MS, Goldgar DE, Gonzalez-Neira A, Greene 
MH, Gronwald J, Guenel P, Haiman CA, Hall P, Hamann U, Hake C, He W, Heyworth J, Hogervorst 
FBL, Hollestelle A, Hooning MJ, Hoover RN, Hopper JL, Huang G, Hulick PJ, Humphreys K, Imyanitov 
EN, Investigators A, Investigators H, Investigators B, Investigators O, Isaacs C, Jakimovska M, 
Jakubowska A, James P, Janavicius R, Jankowitz RC, John EM, Johnson N, Joseph V, Jung A, Karlan 
BY, Khusnutdinova E, Kiiski JI, Konstantopoulou I, Kristensen VN, Laitman Y, Lambrechts D, Lazaro C, 
Leroux D, Leslie G, Lester J, Lesueur F, Lindor N, Lindstrom S, Lo WY, Loud JT, Lubinski J, Makalic E, 
Mannermaa A, Manoochehri M, Manoukian S, Margolin S, Martens JWM, Martinez ME, Matricardi 
L, Maurer T, Mavroudis D, McGuffog L, Meindl A, Menon U, Michailidou K, Kapoor PM, Miller A, 
Montagna M, Moreno F, Moserle L, Mulligan AM, Muranen TA, Nathanson KL, Neuhausen SL, 
Nevanlinna H, Nevelsteen I, Nielsen FC, Nikitina-Zake L, Offit K, Olah E, Olopade OI, Olsson H, 
Osorio A, Papp J, Park-Simon TW, Parsons MT, Pedersen IS, Peixoto A, Peterlongo P, Peto J, Pharoah 
PDP, Phillips KA, Plaseska-Karanfilska D, Poppe B, Pradhan N, Prajzendanc K, Presneau N, Punie K, 
Pylkas K, Radice P, Rantala J, Rashid MU, Rennert G, Risch HA, Robson M, Romero A, Saloustros E, 
Sandler DP, Santos C, Sawyer EJ, Schmidt MK, Schmidt DF, Schmutzler RK, Schoemaker MJ, Scott RJ, 
Sharma P, Shu XO, Simard J, Singer CF, Skytte AB, Soucy P, Southey MC, Spinelli JJ, Spurdle AB, 
Stone J, Swerdlow AJ, Tapper WJ, Taylor JA, Teixeira MR, Terry MB, Teule A, Thomassen M, Thone 
K, Thull DL, Tischkowitz M, Toland AE, Tollenaar R, Torres D, Truong T, Tung N, Vachon CM, van 
Asperen CJ, van den Ouweland AMW, van Rensburg EJ, Vega A, Viel A, Vieiro-Balo P, Wang Q, 
Wappenschmidt B, Weinberg CR, Weitzel JN, Wendt C, Winqvist R, Yang XR, Yannoukakos D, Ziogas 
A, Milne RL, Easton DF, Chenevix-Trench G, Zheng W, Kraft P, Jiang X: Transcriptome-wide 
association study of breast cancer risk by estrogen-receptor status. Genet Epidemiol 2020, 
44(5):442-468. Impact factor: 1.954. 

• Figlioli G, Kvist A, Tham E, Soukupova J, Kleiblova P, Muranen TA, Andrieu N, Azzollini J, Balmana J, 
Barroso A, Benitez J, Bertelsen B, Blanco A, Bonanni B, Borg A, Brunet J, Calistri D, Calvello M, 
Chvojka S, Cortesi L, Darder E, Del Valle J, Diez O, Consortium E, Eon-Marchais S, Fostira F, 
Collaborators GS, Gensini F, Houdayer C, Janatova M, Kiiski JI, Konstantopoulou I, Kubelka-Sabit K, 
Lazaro C, Lesueur F, Manoukian S, Marcinkute R, Mickys U, Moncoutier V, Group S-B, Myszka A, 
Nguyen-Dumont T, Nielsen FC, Norvilas R, Olah E, Osorio A, Papi L, Peissel B, Peixoto A, Plaseska-
Karanfilska D, Pocza T, Rossing M, Rudaitis V, Santamarina M, Santos C, Smichkoska S, Southey MC, 
Stoppa-Lyonnet D, Teixeira M, Torngren T, Toss A, Urioste M, Vega A, Vlckova Z, Yannoukakos D, 
Zampiga V, Kleibl Z, Radice P, Nevanlinna H, Ehrencrona H, Janavicius R, Peterlongo P: The 
spectrum of FANCM protein truncating variants in European breast cancer cases. Cancers 2020, 
12(2):292. Impact factor: 6.126. 

• Huynh-Le MP, Fan CC, Karunamuni R, Walsh EI, Turner EL, Lane JA, Martin RM, Neal DE, Donovan 
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JL, Hamdy FC, Parsons JK, Eeles RA, Easton DF, Kote-Jarai Z, Amin Al Olama A, Benlloch Garcia S, 
Muir K, Gronberg H, Wiklund F, Aly M, Schleutker J, Sipeky C, Tammela TL, Nordestgaard BG, Key TJ, 
Travis RC, Pharoah PDP, Pashayan N, Khaw KT, Thibodeau SN, McDonnell SK, Schaid DJ, Maier C, 
Vogel W, Luedeke M, Herkommer K, Kibel AS, Cybulski C, Wokolorczyk D, Kluzniak W, Cannon-
Albright LA, Brenner H, Schottker B, Holleczek B, Park JY, Sellers TA, Lin HY, Slavov CK, Kaneva RP, 
Mitev VI, Batra J, Clements JA, Spurdle AB, Teixeira MR, Paulo P, Maia S, Pandha H, Michael A, Mills 
IG, Andreassen OA, Dale AM, Seibert TM, Australian Prostate Cancer B, Consortium P: A genetic risk 
score to personalize prostate cancer screening, applied to population data. Cancer Epidemiol 
Biomarkers Prev 2020, 29(9):1731-1738. Impact factor: 4.344. 

• Karunamuni RA, Huynh-Le MP, Fan CC, Eeles RA, Easton DF, Kote-Jarai Z, Amin Al Olama A, Benlloch 
Garcia S, Muir K, Gronberg H, Wiklund F, Aly M, Schleutker J, Sipeky C, Tammela TLJ, Nordestgaard 
BG, Key TJ, Travis RC, Neal DE, Donovan JL, Hamdy FC, Pharoah P, Pashayan N, Khaw KT, Thibodeau 
SN, McDonnell SK, Schaid DJ, Maier C, Vogel W, Luedeke M, Herkommer K, Kibel AS, Cybulski C, 
Wokolorczyk D, Kluzniak W, Cannon-Albright L, Brenner H, Schottker B, Holleczek B, Park JY, Sellers 
TA, Lin HY, Slavov C, Kaneva R, Mitev V, Batra J, Clements JA, Spurdle A, Australian Prostate Cancer 
B, Teixeira MR, Paulo P, Maia S, Pandha H, Michael A, Mills IG, Andreassen OA, Dale AM, Seibert 
TM, Consortium P: The effect of sample size on polygenic hazard models for prostate cancer. Eur J 
Hum Genet 2020, 28(10):1467-1475. Impact factor: 3.657. 

• Lobo J, Pinto C, Pinheiro M, Lobo F, Sousa N, Lopes P, Looijenga LH, Jeronimo C, Teixeira MR, 
Henrique R: Widening the spectrum of Lynch syndrome: first report of testicular seminoma 
attributable to MSH2 loss. Histopathology 2020, 76(3):486-489. Impact factor: 3.626. 

• Martins RG, Carvalho IP: Psychometric properties of the MICRA questionnaire in Portuguese 
individuals carrying SDHx mutations. J Cancer Educ 2020, 35(5):1026-1033. Impact factor: 1.576. 

• Martins RG, Cunha N, Simoes H, Matos MJ, Silva J, Torres I, Rodrigues F, Leite V, Teixeira MR, 
Bugalho MJ: Surveillance of succinate dehydrogenase gene mutation carriers: Insights from a 
nationwide cohort. Clin Endocrinol 2020, 92(6):545-553. Impact factor: 3.380. 

• Muranen TA, Khan S, Fagerholm R, Aittomaki K, Cunningham JM, Dennis J, Leslie G, McGuffog L, 
Parsons MT, Simard J, Slager S, Soucy P, Easton DF, Tischkowitz M, Spurdle AB, kConFab I, 
Schmutzler RK, Wappenschmidt B, Hahnen E, Hooning MJ, Investigators H, Singer CF, Wagner G, 
Thomassen M, Pedersen IS, Domchek SM, Nathanson KL, Lazaro C, Rossing CM, Andrulis IL, Teixeira 
MR, James P, Garber J, Weitzel JN, Investigators S-B, Jakubowska A, Yannoukakos D, John EM, 
Southey MC, Schmidt MK, Antoniou AC, Chenevix-Trench G, Blomqvist C, Nevanlinna H: Association 
of germline variation with the survival of women with BRCA1/2 pathogenic variants and breast 
cancer. NPJ Breast Cancer 2020, 6:44. Impact factor: 6.000. 

• Patel VL, Busch EL, Friebel TM, Cronin A, Leslie G, McGuffog L, Adlard J, Agata S, Agnarsson BA, 
Ahmed M, Aittomaki K, Alducci E, Andrulis IL, Arason A, Arnold N, Artioli G, Arver B, Auber B, 
Azzollini J, Balmana J, Barkardottir RB, Barnes DR, Barroso A, Barrowdale D, Belotti M, Benitez J, 
Bertelsen B, Blok MJ, Bodrogi I, Bonadona V, Bonanni B, Bondavalli D, Boonen SE, Borde J, Borg A, 
Bradbury AR, Brady A, Brewer C, Brunet J, Buecher B, Buys SS, Cabezas-Camarero S, Caldes T, 
Caliebe A, Caligo MA, Calvello M, Campbell IG, Carnevali I, Carrasco E, Chan TL, Chu ATW, Chung 
WK, Claes KBM, Collaborators GS, Collaborators E, Cook J, Cortesi L, Couch FJ, Daly MB, Damante G, 
Darder E, Davidson R, de la Hoya M, Puppa LD, Dennis J, Diez O, Ding YC, Ditsch N, Domchek SM, 
Donaldson A, Dworniczak B, Easton DF, Eccles DM, Eeles RA, Ehrencrona H, Ejlertsen B, Engel C, 
Evans DG, Faivre L, Faust U, Feliubadalo L, Foretova L, Fostira F, Fountzilas G, Frost D, Garcia-
Barberan V, Garre P, Gauthier-Villars M, Geczi L, Gehrig A, Gerdes AM, Gesta P, Giannini G, Glendon 
G, Godwin AK, Goldgar DE, Greene MH, Gutierrez-Barrera AM, Hahnen E, Hamann U, Hauke J, 
Herold N, Hogervorst FBL, Honisch E, Hopper JL, Hulick PJ, Investigators K, Investigators H, Izatt L, 
Jager A, James P, Janavicius R, Jensen UB, Jensen TD, Johannsson OT, John EM, Joseph V, Kang E, 
Kast K, Kiiski JI, Kim SW, Kim Z, Ko KP, Konstantopoulou I, Kramer G, Krogh L, Kruse TA, Kwong A, 
Larsen M, Lasset C, Lautrup C, Lazaro C, Lee J, Lee JW, Lee MH, Lemke J, Lesueur F, Liljegren A, 
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Lindblom A, Llovet P, Lopez-Fernandez A, Lopez-Perolio I, Lorca V, Loud JT, Ma ESK, Mai PL, 
Manoukian S, Mari V, Martin L, Matricardi L, Mebirouk N, Medici V, Meijers-Heijboer HEJ, Meindl A, 
Mensenkamp AR, Miller C, Gomes DM, Montagna M, Mooij TM, Moserle L, Mouret-Fourme E, 
Mulligan AM, Nathanson KL, Navratilova M, Nevanlinna H, Niederacher D, Nielsen FCC, Nikitina-
Zake L, Offit K, Olah E, Olopade OI, Ong KR, Osorio A, Ott CE, Palli D, Park SK, Parsons MT, Pedersen 
IS, Peissel B, Peixoto A, Perez-Segura P, Peterlongo P, Petersen AH, Porteous ME, Pujana MA, 
Radice P, Ramser J, Rantala J, Rashid MU, Rhiem K, Rizzolo P, Robson ME, Rookus MA, Rossing CM, 
Ruddy KJ, Santos C, Saule C, Scarpitta R, Schmutzler RK, Schuster H, Senter L, Seynaeve CM, Shah 
PD, Sharma P, Shin VY, Silvestri V, Simard J, Singer CF, Skytte AB, Snape K, Solano AR, Soucy P, 
Southey MC, Spurdle AB, Steele L, Steinemann D, Stoppa-Lyonnet D, Stradella A, Sunde L, Sutter C, 
Tan YY, Teixeira MR, Teo SH, Thomassen M, Tibiletti MG, Tischkowitz M, Tognazzo S, Toland AE, 
Tommasi S, Torres D, Toss A, Trainer AH, Tung N, van Asperen CJ, van der Baan FH, van der Kolk LE, 
van der Luijt RB, van Hest LP, Varesco L, Varon-Mateeva R, Viel A, Vierstraete J, Villa R, von 
Wachenfeldt A, Wagner P, Wang-Gohrke S, Wappenschmidt B, Weitzel JN, Wieme G, Yadav S, 
Yannoukakos D, Yoon SY, Zanzottera C, Zorn KK, D'Amico AV, Freedman ML, Pomerantz MM, 
Chenevix-Trench G, Antoniou AC, Neuhausen SL, Ottini L, Nielsen HR, Rebbeck TR: Association of 
genomic domains in BRCA1 and BRCA2 with prostate cancer risk and aggressiveness. Cancer Res 
2020, 80(3):624-638. Impact factor: 9.727. 

• Peixoto A, Pinto P, Guerra J, Pinheiro M, Santos C, Pinto C, Santos R, Escudeiro C, Bartosch C, 
Canario R, Barbosa A, Gouveia A, Petiz A, Abreu MH, Sousa S, Pereira D, Silva J, Teixeira MR: Tumor 
testing for somatic and germline BRCA1/BRCA2 variants in ovarian cancer patients in the context of 
strong founder effects. Front Oncol 2020, 10:1318. Impact factor: 4.848. 

• Pinheiro M, Peixoto A, Santos C, Escudeiro C, Bizarro S, Pinto P, Santos R, Pinto C, Guerra J, Silva J, 
Teixeira MR: Pathogenicity reclassification of two BRCA1/BRCA2 exonic duplications after 
identification of genomic breakpoints and tandem orientation. Cancer Genet 2020, 248-249:18-24. 
Impact factor: 3.105. 

• Silvestri V, Leslie G, Barnes DR, Group C, Agnarsson BA, Aittomaki K, Alducci E, Andrulis IL, 
Barkardottir RB, Barroso A, Barrowdale D, Benitez J, Bonanni B, Borg A, Buys SS, Caldes T, Caligo 
MA, Capalbo C, Campbell I, Chung WK, Claes KBM, Colonna SV, Cortesi L, Couch FJ, de la Hoya M, 
Diez O, Ding YC, Domchek S, Easton DF, Ejlertsen B, Engel C, Evans DG, Feliubadalo L, Foretova L, 
Fostira F, Geczi L, Gerdes AM, Glendon G, Godwin AK, Goldgar DE, Hahnen E, Hogervorst FBL, 
Hopper JL, Hulick PJ, Isaacs C, Izquierdo A, James PA, Janavicius R, Jensen UB, John EM, Joseph V, 
Konstantopoulou I, Kurian AW, Kwong A, Landucci E, Lesueur F, Loud JT, Machackova E, Mai PL, 
Majidzadeh AK, Manoukian S, Montagna M, Moserle L, Mulligan AM, Nathanson KL, Nevanlinna H, 
Ngeow J, Nikitina-Zake L, Offit K, Olah E, Olopade OI, Osorio A, Papi L, Park SK, Pedersen IS, Perez-
Segura P, Petersen AH, Pinto P, Porfirio B, Pujana MA, Radice P, Rantala J, Rashid MU, Rosenzweig 
B, Rossing M, Santamarina M, Schmutzler RK, Senter L, Simard J, Singer CF, Solano AR, Southey MC, 
Steele L, Steinsnyder Z, Stoppa-Lyonnet D, Tan YY, Teixeira MR, Teo SH, Terry MB, Thomassen M, 
Toland AE, Torres-Esquius S, Tung N, van Asperen CJ, Vega A, Viel A, Vierstraete J, Wappenschmidt 
B, Weitzel JN, Wieme G, Yoon SY, Zorn KK, McGuffog L, Parsons MT, Hamann U, Greene MH, Kirk 
JA, Neuhausen SL, Rebbeck TR, Tischkowitz M, Chenevix-Trench G, Antoniou AC, Friedman E, Ottini 
L: Characterization of the cancer spectrum in men with germline BRCA1 and BRCA2 pathogenic 
variants: results from the Consortium of Investigators of Modifiers of BRCA1/2 (CIMBA). JAMA 
Oncol 2020, 6(8):1218-1230. Impact factor: 24.799. 

• Tuazon AMA, Lott P, Bohorquez M, Benavides J, Ramirez C, Criollo A, Estrada-Florez A, Mateus G, 
Velez A, Carmona J, Olaya J, Garcia E, Polanco-Echeverry G, Stultz J, Alvarez C, Tapia T, Ashton-
Prolla P, Brazilian Familial Cancer N, Vega A, Lazaro C, Tornero E, Martinez-Bouzas C, Infante M, De 
La Hoya M, Diez O, Browning BL, Consortium C, Rannala B, Teixeira MR, Carvallo P, Echeverry M, 
Carvajal-Carmona LG: Haplotype analysis of the internationally distributed BRCA1 
c.3331_3334delCAAG founder mutation reveals a common ancestral origin in Iberia. Breast Cancer 
Res 2020, 22(1):108. Impact factor: 4.988. 
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• Zhang H, Ahearn TU, Lecarpentier J, Barnes D, Beesley J, Qi G, Jiang X, O'Mara TA, Zhao N, Bolla MK, 
Dunning AM, Dennis J, Wang Q, Ful ZA, Aittomaki K, Andrulis IL, Anton-Culver H, Arndt V, Aronson 
KJ, Arun BK, Auer PL, Azzollini J, Barrowdale D, Becher H, Beckmann MW, Behrens S, Benitez J, 
Bermisheva M, Bialkowska K, Blanco A, Blomqvist C, Bogdanova NV, Bojesen SE, Bonanni B, 
Bondavalli D, Borg A, Brauch H, Brenner H, Briceno I, Broeks A, Brucker SY, Bruning T, Burwinkel B, 
Buys SS, Byers H, Caldes T, Caligo MA, Calvello M, Campa D, Castelao JE, Chang-Claude J, Chanock 
SJ, Christiaens M, Christiansen H, Chung WK, Claes KBM, Clarke CL, Cornelissen S, Couch FJ, Cox A, 
Cross SS, Czene K, Daly MB, Devilee P, Diez O, Domchek SM, Dork T, Dwek M, Eccles DM, Ekici AB, 
Evans DG, Fasching PA, Figueroa J, Foretova L, Fostira F, Friedman E, Frost D, Gago-Dominguez M, 
Gapstur SM, Garber J, Garcia-Saenz JA, Gaudet MM, Gayther SA, Giles GG, Godwin AK, Goldberg 
MS, Goldgar DE, Gonzalez-Neira A, Greene MH, Gronwald J, Guenel P, Haberle L, Hahnen E, Haiman 
CA, Hake CR, Hall P, Hamann U, Harkness EF, Heemskerk-Gerritsen BAM, Hillemanns P, Hogervorst 
FBL, Holleczek B, Hollestelle A, Hooning MJ, Hoover RN, Hopper JL, Howell A, Huebner H, Hulick PJ, 
Imyanitov EN, kConFab I, Investigators A, Isaacs C, Izatt L, Jager A, Jakimovska M, Jakubowska A, 
James P, Janavicius R, Janni W, John EM, Jones ME, Jung A, Kaaks R, Kapoor PM, Karlan BY, Keeman 
R, Khan S, Khusnutdinova E, Kitahara CM, Ko YD, Konstantopoulou I, Koppert LB, Koutros S, 
Kristensen VN, Laenkholm AV, Lambrechts D, Larsson SC, Laurent-Puig P, Lazaro C, Lazarova E, 
Lejbkowicz F, Leslie G, Lesueur F, Lindblom A, Lissowska J, Lo WY, Loud JT, Lubinski J, Lukomska A, 
MacInnis RJ, Mannermaa A, Manoochehri M, Manoukian S, Margolin S, Martinez ME, Matricardi L, 
McGuffog L, McLean C, Mebirouk N, Meindl A, Menon U, Miller A, Mingazheva E, Montagna M, 
Mulligan AM, Mulot C, Muranen TA, Nathanson KL, Neuhausen SL, Nevanlinna H, Neven P, 
Newman WG, Nielsen FC, Nikitina-Zake L, Nodora J, Offit K, Olah E, Olopade OI, Olsson H, Orr N, 
Papi L, Papp J, Park-Simon TW, Parsons MT, Peissel B, Peixoto A, Peshkin B, Peterlongo P, Peto J, 
Phillips KA, Piedmonte M, Plaseska-Karanfilska D, Prajzendanc K, Prentice R, Prokofyeva D, Rack B, 
Radice P, Ramus SJ, Rantala J, Rashid MU, Rennert G, Rennert HS, Risch HA, Romero A, Rookus MA, 
Rubner M, Rudiger T, Saloustros E, Sampson S, Sandler DP, Sawyer EJ, Scheuner MT, Schmutzler RK, 
Schneeweiss A, Schoemaker MJ, Schottker B, Schurmann P, Senter L, Sharma P, Sherman ME, Shu 
XO, Singer CF, Smichkoska S, Soucy P, Southey MC, Spinelli JJ, Stone J, Stoppa-Lyonnet D, Study E, 
Collaborators GS, Swerdlow AJ, Szabo CI, Tamimi RM, Tapper WJ, Taylor JA, Teixeira MR, Terry M, 
Thomassen M, Thull DL, Tischkowitz M, Toland AE, Tollenaar R, Tomlinson I, Torres D, Troester MA, 
Truong T, Tung N, Untch M, Vachon CM, van den Ouweland AMW, van der Kolk LE, van Veen EM, 
vanRensburg EJ, Vega A, Wappenschmidt B, Weinberg CR, Weitzel JN, Wildiers H, Winqvist R, Wolk 
A, Yang XR, Yannoukakos D, Zheng W, Zorn KK, Milne RL, Kraft P, Simard J, Pharoah PDP, 
Michailidou K, Antoniou AC, Schmidt MK, Chenevix-Trench G, Easton DF, Chatterjee N, Garcia-
Closas M: Genome-wide association study identifies 32 novel breast cancer susceptibility loci from 
overall and subtype-specific analyses. Nat Genet 2020, 52(6):572-581. Impact factor: 27.605. 

 
b. PhD thesis completed 

 

• Raquel Margarida Gomes Martins; Hereditary forms of paragangliomas/pheocromocytomas: SDHx 
mutational profile, pre-symptomatic screening and psychological impact; Doutoramento em 
Medicina, FMUP, UP; Co-orientador: Manuel Teixeira (18/05/2020) 

 
c. Master thesis completed 

 

• Inês Ferreira Ribas. Thesis: Landscape of germline and somatic genetic alterations of DNA repair 
genes in ampullary carcinomas. Master in Oncology, ICBAS-UP; Supervisor: Manuel Teixeira 
(11/12/2020) 

• Sónia Macedo Barros. Thesis: HER2 status in male breast cancer: a comparison between protein 
expression by immunohistochemistry and gene amplification by fluorescence in situ hybridization. 
Master in Oncology, ICBAS-UP; Supervisor: Manuel Teixeira (10/12/2020) 
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• Ariane Falconi. Thesis: Simultaneous detection of germline and somatic mutations in DNA repair 
genes by next generation sequencing of tumor samples from metastatic prostate cancer patients. 
Master in Molecular Medicine and Oncology, FMUP-UP; Supervisor: Manuel Teixeira; Co-
supervisor: Paula Paulo (11/12/2020) 

 
d. Other outputs 

 
Teaching 

• Coordidation and teaching in the Medical Genetics curricular unit, integrated M.Sc. course in 
Medicine; ICBAS-UP 

• Coordidation and teaching in the Oncobiology curricular unit, M.Sc. course in Oncology; ICBAS-UP 

• Coordidation and teaching in the Genes and Cancer curricular unit, Pathology and Molecular 
Genetics PhD Programme; ICBAS-UP 

• Coordidation and teaching in the Molecular Cytogenetics I and II curricular units, Molecular 
Medicine and Oncology Ph.D. and M.Sc. Programmes; FMUP-UP 

• Teaching in the Pathology II curricular unit, integrated M.Sc. course in Medicine; ICBAS-UP 

• Teaching in the Molecular Biology Techniques curricular unit, Pathology and Molecular Genetics 
PhD Programme; ICBAS-UP 

• Teaching in the Oncobiology curricular unit, M.Sc. course in Biochemistry- ICBAS/ FSc-UP 

• Teaching in the Genomic Instability Associated Diseases curricular unit, integrated M.Sc. course in 
Medicine; FMUP-UP 

 
Supervision 

• The group coordinator was the main supervisor of four postdoc researchers (Paula Paulo, Pedro 
Pinto, Manela Pinheiro and Andreia Brandão) 

• The group coordinator was the main supervisor of four PhD students (Marta Cardoso, Maria Pedro 
Silva, Ana Barbosa, and Joana Guerra) and the co-supervisor of two other PhD students (Raquel 
Martins and Rita Canário) 

• The group coordinator was the main supervisor of four master students (Inês Ribas, Sónia Barros, 
Ariane Falconi, and Miguel Porto Silva) 

• Paula Paulo was the main supervisor of one master student (Ana Azeredo) and co-supervisor of two 
PhD students (Marta Cardoso and Maria Pedro Silva) and one master student (Ariane Falconi) 

 
Editorial Board Positions and Peer Reviewer 

• The group coordinator is Editorial Board Member of the following journals: 
- Genes, Chromosomes and Cancer 
- Cancers 
- Cells 

• The group coordinator has peer reviewed numerous manuscripts for several journals 
 

Membership of Organizations and Commitees 

• Member of the European Association of Cancer Research 

• Member of Genturis: European Reference Network (ERN) for GENetic TUmour RIsk Syndromes 

• Member of the Hereditary Cancer Group of the Portuguese Oncology Society  
 

Prizes 

• Best poster 2nd prize at Encontros da Primavera 2020 (17-20/06/2020) with the work: Correlation 
between the molecular classifications by IHQ4 and PAM50 and potencial implications for adjuvant 
treatment decision in breast cancer (Carla Escudeiro, Nuno Coimbra, Carla Pinto, Ana Peixoto, 
Márcia Cardoso, Joana Guerra, Susana Sousa, Conceição Leal and Manuel R. Teixeira). 

 
e. National and international collaborations 
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National 

• Project POCI-01-0145-FEDER-028245: The role of chromosome segregation machinery defects in 
genetic predisposition to prostate cancer. PI: Paula Paulo; Co-PI: Manuel Teixeira; collaboration 
with expert in chromosome segregation Hélder Maiato (i3S) and expert in computational 
proteomics Natércia Brás (REQUIMTE) 

• PhD project of Marta Cardoso (SFRH/BD/116557/2016): Recurrent germline mutations in patients 
with early-onset and/or familial prostate cancer. Main Supervisor: Manuel Teixeira; Co-supervision: 
Paula Paulo and José Bessa (i3S) 

• PhD project of Maria Pedro Silva (SFRH/BD/132441/2017): Germline mutations in genes involved in 
the chromosome segregation machinery associated with inherited prostate cancer predisposition. 
Main Supervisor: Manuel Teixeira; Co-supervision: Paula Paulo and Hélder Maiato (i3S) 

• PhD project of Rita Canário (PD/BD/128001/2016): BRCA-STEM: Exploring stemness in high grade 
serous carcinoma of the ovary using hereditary breast-ovarian cancer syndrome as a model system. 
Main supervisor: Joana Paredes (i3S); Co-supervisors: Carla Bartosch (CI-IPOP) and Manuel Teixeira 
(CI-IPOP). 

• PhD project of Joana Guerra (SFRH/BD/138670/2018): Inherited predisposition to gastric cancer: 
novel susceptibility genes and a minimally invasive screening strategy in germline mutation carriers. 
Main supervisor: Manuel Teixeira; Co-supervision: Carla Oliveira (i3S). 

• PhD project of Raquel Martins: Familial forms of paragangliomas/pheochromocytomas: SDHx 
mutational profile, penetrance and psychologic impact. Main supervisor: Maria João Bugalho (IPO-
Lisboa/FCM-UNL). Co-supervisors: Irene Carvalho (FM-UP) and Manuel Teixeira (CI-IPOP). 
Collaboration between the three Portuguese Oncology Institutes of Porto, Lisbon and Coimbra 

 

International 

• CIMBA (The Consortium of Investigators of Modifiers of BRCA1/2) 

• IMPACT (Identification of Men with a genetic predisposition to Prostate Cancer: Targeted screening 
in men at higher genetic risk and controls) 

• PRACTICAL (Prostate Cancer Association Group to Investigate Cancer Associated Alterations in the 
Genome) 

• BCAC (The Breast Cancer Association Consortium) 

• COGENT (COlorectal cancer GENeTics) 

• Genturis: European Reference Network (ERN) for GENetic TUmour RIsk Syndromes 

• EU funded COST Action CA17118: Identifying biomarkers through translational research for 
prevention and stratification of colorectal cancer (National Delegate: MT)  
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4.4  Experimental Pathology and Therapeutics Group 

 
1. Coordinator 

 
Lúcio Santos, MD, PhD 
 
2. Research team (as of December 31st 2020) 
 

Name Academic 

degree 
Professional 

situation 
Category/position Time % 

Adriana Carneiro Msc Student MSc Research Fellow  20 

Ana Carolina Fernandes Vieira de Castro Msc Scholarship MSc Research Fellow  100 

Ana Catarina Oliveira Trigo  BSc Student MSc student 100 

Andreia Filipa Ferreira Peixoto PhD Employed IPOP Junior researcher Art. 
23.º D.L. 57/2016 + Lei 
57/2017 

100 

Andreia Rafaela Linhares Miranda BSc Student MSc student 100 

Beatriz Teixeira BSc Student MSc student 100 

Carlos Alberto Palmeira de Sousa PhD Employed IPOP Higher health 
technician 

30 

Catarina Alexandra da Rocha Rodrigues Msc Scholarship PhD student 100 

Clara Alice Gentil Daher Mota PhD Scholarship PhD student 30 

Cristiana Milhazes Gaiteiro  MSc Scholarship PhD student 100 

Dora Maria Barrocas Bernardo MSc Employed IPOP Higher health 
technician/PhD 
student 

100 

Dylan Gomes Ferreira MSc Scholarship  PhD student 100 

Eliana Janine de Paiva Soares MSc Scholarship PhD student 100 

Elisabete Cristina Nunes Fernandes PhD Scholarship Postdoc 100 

João Miguel Monteiro Antunes PhD Scholarship PhD student 30 

José Alexandre Ribeiro de Castro Ferreira PhD Employed IPOP Assistant researcher 
CEEIND-03186-2017 

100 

Lúcio José de Lara Santos Aggregation Employed IPOP MD Surgery 30 

Luís Carlos Oliveira Lima PhD Employed IPOP Junior researcher Art. 
23.º D.L. 57/2016 + Lei 
57/2017 

100 

Luís Pedro Fernandes Afonso BSc Employed IPOP MD Pathology 20 

Maria de Fátima Sousa e Santos PhD Employed IPOP  PhD student / Médica 
(Especialidade: 
Anestesia) 

20 

Marta Filipa Relvas dos Santos MSc Scholarship PhD student 60 

Maria do Rosário Lima Viseu de Carvalho 
Pinto Leite 

PhD Employed 
CHTMAD 

Clinical Laboratory 
Geneticist 

30 

Patrícia Pilar Gomes Oliveira Maia  BSc Student MSc student 100 

Rui Filipe Neves Freitas MSc Student PhD student 100 

Sofia Ribeiro Cotton MSc Scholarship PhD student 100 

 
3. Group description and objectives 

 
The Experimental Pathology and Therapeutics Group, established in 2008 as one of the research groups of 
the IPO PORTO FG EPE, is coordinated by Professor Lúcio Santos (MD PhD). The group currently includes 6 
senior researchers (Phd level), 7 Phd students and 4 Msc student and 2 collaborators. The group also 
provides a solid platform for training and higher education in cancer research. Reflecting this commitment, 
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over the past four years the group has welcomed several post-graduate students from the University of 
Aveiro, Porto, Coimbra, Minho and UTAD as well as international students from Angola. The group is also 
involved in GlyCoCan, a Marie Curie European Training Network composed of 15 leading European partners 
in the fields of glycobiology, glyco-immunology and biomarker research. It provides a multidisciplinary 
training for a new generation of researchers in the young field of glyco-oncology, bridging academic and 
industrial sectors. 
The Experimental Pathology and Therapeutics group will devote the efforts of the next years to both basic 
and translational cancer research with the purpose of identifying glycobiomarkers for early detection of the 
disease, prognosis, drug response and to guide therapeutic decision. Ultimately it will also focus on 
translating this knowledge into novel therapeutics. One of the main goal for 2019-2022 is to determine the 
clinical relevance of circulating tumor cells (CTC) expressing the short chain O-glycan, STn, in gatrointestinal 
tumors using an innovative microfluidics device and development of CTC ex vivo models for individualized 
testing drug susceptibility. Regarding target therapeutics, the goal is to identify specific proteoglycoforms 
and develop specific ligands for CAR-T therapeutics and antibody development for glycan-based 
nanotherapeutics for cancer for this study.  Other study line will be the implementation of an 
immunological profile of patients who are candidates for therapeutic approaches in the field of 
immunology and the development of strategies for dendritic cell stimulation. It also studies the 
mechanisms of resistance to immune checkpoint inhibitors and the ways to achieve the mitigation or 
overcame of resistance to immunotherapy. It also studies hyperprogression, a particular aspect of 
resistance to these therapies. It studies the role of photodynamic therapy in the treatment of cancer. The 
study has developed risk scores for postoperative complications in surgical oncology patients. 
 
4. Active projects and funding  

 

• IPOscore (DSAIPA/DS/0042/2018): Predicting the risk of complications of surgical treatment and 
define prognosis of cancer patients through the integration of clinical and biopathological data. PI: 
Rafael Costa. Main Institution: IST. Participating Institutions: IPO. Budget: IPO-24,7056.00€; Total- 
247,056.00€ 

• PROTECT(PTDC/SAU-DES/7945/2020): Prehabilitation to enhance cancer treatment in patients with 
adenocarcinoma of the gastroesophageal junction and the stomach. PI: Lúcio Lara Santos. Main 
Institution: IPO. Participating Institutions: Instituto de Investigação e Inovação em Saúde da 
Universidade do Porto - Associação (i3S), Faculdade de Desporto da Universidade do Porto 
(FADE/UP). Budget: IPO-135,695.00€, Total-250,000.00€  

• GLYCOVID-19 (140_596817822): Testing existing glycan-based drugs to neutralize SARS-CoV-2. PI: 
Paula Videira. Main Institution: FCT-UNL. Participating Institutions: IPO-Porto; CellmAbs, Pharma73, 
VectorB2B, INSA, Hospital São João and Centro Hospitalar Universitário do Porto. Budget: Total-
30,000.00€ 

• 001 Laserthermia (PI 130-CI-IPOP-125-2019): Synergistic antitumor effect of combined laser 
thermotherapy and immunomodulators in malignant melanoma. (PI130-CI-IPOP-125-2019) PI: 
Carlos Palmeira. Main Institution: IPO. Participating Institutions: Instituto de Investigação e 
Inovação em Saúde da Universidade do Porto - Associação (i3S), Faculdade de Desporto da 
Universidade do Porto (FADE/UP). Budget: 79,347.00€. Sponsor: Laserthermia (Sweden) 

• Immunomimetic (PI-133-CI-IPOP 109-2018): Development of a biomimetic multifunctional pre-
clinical model to assist immunotherapy optimization. Main Institution: I3S. Participating Institution: 
IPO. Budget: IPO-4000€; Total-32,880.00€ 

• Immunological and circulating tumour cells evaluation in colorectal cancer liver metastasis. PI: 
Lúcio Lara Santos. Main Institution: IPO. Budget: 38,000.00€. Sponsor: Roche 

• ESTIMA: Early-stage cancer treatment, driven by context of molecular imaging. Sponsor: PORTUGAL 
2020 Partnership Agreement, through the European Regional Development Fund (ERDF), ESTIMA 
NORTE- 45-2015-02. Main Institution: IPO. 
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• Development of monoclonal antibodies for chemoresistant bladder cancer based on 
glycobiomarkers (CI-IPOP-58-2020) – PI: Lúcio Lara Santos/co-PI: José Alexandre Ferreira. Budget: 
28,111.00€ 

 

5. Major achievements in 2020 (based on the 5 most relevant publication for the group) 
 

On the cancer glycosylation domain, we have contributed with the following advances:  
We have comprehensively interrogated the sialyl-Lewis A antigen (SLeA) associated glycoproteome of 
gastric cancer cells to identify novel molecular signatures for precision medicine (Fernandes E et al. Cancers 
2020). This type of glycosylation is rarely expressed in healthy tissues and blood cells, while it is present in 
highly metastatic cell lines and metastases. SLeA is also involved in E-selectin mediated metastasis, making 
it an ideal target to control disease dissemination. To improve cancer specificity, we have explored the 
SLeA-glycoproteome of six GC cell models, with emphasis on glycoproteins showing affinity for E-selectin. In 
parallel, we have developed and applied a novel algorithm for proteomics data curation (Target Score) that 
was used for the first time in this study and is now being widely explored by the group for cancer 
biomarkers selection. This workflow identified nucleolin (NCL), a nuclear protein, as a potential targetable 
biomarker at the surface of metastatic cells. We also found that NCL-SLeA glycoproteoforms were 
independent predictors of poor prognosis in gastric cancer and that this signature was not reflected by 
healthy human cells from a wide array of relevant organs, suggesting potential for targeted therapeutics. 
To our knowledge, this was the first report describing SLeA in preferentially nuclear proteins, setting a new 
paradigm for cancer biomarkers discovery and targeted therapies. 
In parallel, we have comprehensively reviewed the literature on protein glycosylation in oesophageal, 
gastric, and colorectal cancers (Fernandes E et al. Theranostics 2020). Emphasis was set on two well-known 
classical biomarkers widely explored for non-invasive diagnosis: the sialyl-Tn (STn, CA-72-4) and the sialyl-
Lewis A (CA19-9) antigens. Our work made the cover of the high-ranked journal Theranostics (IF 8.0). In this 
review we present functional and clinical evidence supporting the reinvestigation of these glycans from a 
tumor glycoproteomics perspective. We also anticipate that these glycobiomarkers, that so far have been 
employed in non-invasive cancer prognostication, may hold unexplored value for patients' management in 
precision oncology settings. 
Finally, building on a long collaboration with the International Iberian Nanotechnology Laboratory in Braga 
(INL), we have pursued glycan-based microfluidics systems for precision medicine (Carvalho S et al. 
Frontiers in Oncology 2020). In 2020, we presented a novel microfluidics device, the UriChip, for the 
enrichment of urothelial exfoliated cells from fresh and frozen urine, based on deformability and size, and 
the presence of STn. According to preliminary data, the detection of STn in exfoliated cells using this device 
correlated with tumor stage and grade. Overall, our findings demonstrated the potential of UriChip and 
Sialyl-Tn to detect urothelial bladder cancer cells in follow-up and long-term retrospective studies. 
The group has been exploiting artificial intelligence to improve cancer patients care, supported by the FCT 
financed project IPOscore. Namely, it addressed gastrointestinal cancer surgery postoperative 
complications and mortality in high-risk patients. To identify high-risk patients, the group conducted studies 
to evaluate the accuracy of perioperative risk assessment tools to predict postoperative complications. The 
most informative variables were identified and combined to test their prediction ability, originating a novel 
score. Namely, this led to the creation of MyIPOrisk score, a predictive tool building on relevant variables 
significantly associated with risk (age, gender, physiological P-Possum, and ACS NSQIP serious complication 
rate). The applicability and utility of the MyIPOrisk-score was demonstrated in patients undergoing 
digestive oncologic surgery. It now requires further validation through a multicenter prospective study to 
test the predictive accuracy of the proposed risk score (Fernandes A et al. Perioper Med 2020). Based on 
this tool, a risk research investigation program was designed (Protect), which was also recently financed by 
FCT (see section 4 for details). 
Another relevant dimension of the group is to provide sustainable frameworks for improved oncology care 
in Africa with intervention in Portuguese-speaking African countries. In that sense, the group has been 
devoted to studying esophageal squamous cell carcinomas (OSCC), which is the most common type of 
oesophageal cancer in Eastern Africa. It is often diagnosed at a late stage, with patients already suffering 
from severe malnutrition and dehydration due to swallowing difficulties, leading to high mortality rates. So 
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far, aetiological factors have been individually analysed with an inappropriate contextualization. The upper 
digestive tract microbiome has been proposed to contribute to the onset and progression of OSCC but with 
limited understanding of the mechanisms behind this interaction. Data on African populations are limited, 
and the aetiology of AOCC is still poorly understood. As such, the group has reviewed and discussed the 
current knowledge of the aetiology of OSCC in Africa, with special focus on the probable influence of the 
upper digestive tract microbiota (Come J et al. Pathobiology 2020). This has set the grounds for further 
investigations and created the framework to support the development of an esophageal cancer program in 
Mozambique. 
 
6. Scientific output in 2020 

 
a. Peer-reviewed indexed publications (final publication date in 2020) 

 

• Afonso J, Santos LL, Longatto-Filho A, Baltazar F: Competitive glucose metabolism as a target to 
boost bladder cancer immunotherapy. Nat Rev Urol 2020, 17(2):77-106. Impact factor: 11.000. 

• Baiocchi GL, Giacopuzzi S, Reim D, Piessen G, Costa PMD, Reynolds JV, Meyer HJ, Morgagni P, 
Gockel I, Santos LL, Jensen LS, Murphy T, D'Ugo D, Rosati R, Fumagalli Romario U, Degiuli M, Kielan 
W, Monig S, Kolodziejczyk P, Polkowski W, Pera M, Schneider PM, Wijnhoven B, de Steur WO, 
Gisbertz SS, Hartgrink H, van Sandick JW, Botticini M, Holscher AH, Allum W, De Manzoni G: 
Incidence and grading of complications after gastrectomy for cancer using the GASTRODATA 
registry: a European retrospective observational study. Ann Surg 2020, 272(5):807-813. Impact 
factor: 10.130. 

• Barbosa J, Faria J, Garcez F, Leal S, Afonso LP, Nascimento AV, Moreira R, Queiros O, Carvalho F, 
Dinis-Oliveira RJ: Repeated administration of clinical doses of tramadol and tapentadol causes 
hepato- and nephrotoxic effects in Wistar rats. Pharmaceuticals 2020, 13(7):149. Impact factor: 
4.286. 

• Batista R, Lima L, Vinagre J, Pinto V, Lyra J, Maximo V, Santos L, Soares P: TERT promoter mutation 
as a potential predictive biomarker in BCG-treated bladder cancer patients. Int J Mol Sci 2020, 
21(3):947. Impact factor: 4.556. 

• Bernardo C, Santos J, Costa C, Tavares A, Amaro T, Marques I, Gouveia MJ, Felix V, Afreixo V, 
Brindley PJ, Costa JM, Amado F, Helguero L, Santos LL: Estrogen receptors in urogenital 
schistosomiasis and bladder cancer: Estrogen receptor alpha-mediated cell proliferation. Urol Oncol 
2020, 38(9):738 e723-738 e735. Impact factor: 2.882. 

• Carvalho S, Abreu CM, Ferreira D, Lima L, Ferreira JA, Santos LL, Ribeiro R, Grenha V, Martinez-
Fernandez M, Duenas M, Suarez-Cabrera C, Paramio JM, Dieguez L, Freitas PP, Oliveira MI: 
Phenotypic analysis of urothelial exfoliated cells in bladder cancer via microfluidic immunoassays: 
Sialyl-Tn as a novel biomarker in liquid biopsies. Front Oncol 2020, 10:1774. Impact factor: 4.848. 

• Castro R, Lobo J, Pita I, Videira F, Pedro-Afonso L, Dinis-Ribeiro M, Brandao C: Random biopsies in 
patients harboring a CDH1 mutation: time to change the approach? Rev Esp Enferm Dig 2020, 
112(5):367-372. Impact factor: 2.196. 

• Dias F, Teixeira AL, Nogueira I, Morais M, Maia J, Bodo C, Ferreira M, Vieira I, Silva J, Lobo J, 
Sequeira JP, Mauricio J, Oliveira J, Palmeira C, Martins G, Kok K, Costa-Silva B, Medeiros R: Plasma 
extracellular vesicle-derived TIMP-1 mRNA as a prognostic biomarker in clear cell renal cell 
carcinoma: a pilot study. Int J Mol Sci 2020, 21(13):4624. Impact factor: 4.556. 

• Fernandes A, Rodrigues J, Antunes L, Lages P, Santos CS, Moreira-Goncalves D, Costa RS, Sousa JA, 
Dinis-Ribeiro M, Santos LL: Development of a preoperative risk score on admission in surgical 
intermediate care unit in gastrointestinal cancer surgery. Perioper Med 2020, 9:23. Impact factor: 
2.740. 

• Fernandes ADV, Moreira-Gonçalves D, Come J, Rosa NC, Costa V, Lopes LV, da Costa PM, Santos LL: 
Prehabilitation program for African sub-Saharan surgical patients is an unmet need. Pan Afr Med J 
2020, 36:62. Impact factor: NA. 
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• Fernandes E, Freitas R, Ferreira D, Soares J, Azevedo R, Gaiteiro C, Peixoto A, Oliveira S, Cotton S, 
Relvas-Santos M, Afonso LP, Palmeira C, Oliveira MJ, Ferreira R, Silva AMN, Lara Santos L, Ferreira 
JA: Nucleolin-Sle A glycoforms as E-selectin ligands and potentially targetable biomarkers at the cell 
surface of gastric cancer cells. Cancers 2020, 12(4):861. Impact factor: 6.126. 

• Fernandes E, Sores J, Cotton S, Peixoto A, Ferreira D, Freitas R, Reis CA, Santos LL, Ferreira JA: 
Esophageal, gastric and colorectal cancers: Looking beyond classical serological biomarkers towards 
glycoproteomics-assisted precision oncology. Theranostics 2020, 10(11):4903-4928. Impact factor: 
8.579. 

• Lemos S, Sampaio-Marques B, Ludovico P, Gaivao I, Palmeira C, Martins G, Peixoto F, Pinto-Leite R, 
Oliveira P: Elucidating the mechanisms of action of parecoxib in the MG-63 osteosarcoma cell line. 
Anticancer Drugs 2020, 31(5):507-517. Impact factor: 2.260. 

• Peyroteo M, Martins PC, Canotilho R, Correia AM, Baia C, Sousa A, Brito D, Videira JF, Santos LL, de 
Sousa A: Impact of the 8th edition of the AJCC TNM classification on gastric cancer prognosis-study 
of a western cohort. Ecancermedicalscience 2020, 14:1124. Impact factor: NA. 

• Pintado AIE, Ferreira JA, Pintado MME, Gomes AMP, Malcata FX, Coimbra MA: Efficiency of 
purification methods on the recovery of exopolysaccharides from fermentation media. Carbohydr 
Polym 2020, 231:115703. Impact factor: 7.182. 

• Pita I, Afonso LP, Pimentel-Nunes P: Superficially deceiving gastric lesion-what lies beneath? 
Gastroenterology 2020, 158(1):65-66. Impact factor: 17.373. 

• Pita I, Gigliano D, Afonso LP, Libanio D, Dinis-Ribeiro M: Esophageal pseudoperforation during band 
mucosectomy of Barrett's esophagus: not all that glitters is gold (with video). Gastrointest Endosc 
2020, 92(1):212-214. Impact factor: 6.890. 

• Santos LL, Miguel F, Tulsidas S, Spencer HB, Rodrigues B, Lopes LV, Freitas H: Highlights from the 
4th PALOP-AORTIC Conference on Cancer, 29-31 July 2020, Luanda, Angola. Ecancermedicalscience 
2020, 14:1108. Impact factor: NA. 

• Silva Z, Ferro T, Almeida D, Soares H, Ferreira JA, Deschepper FM, Hensbergen PJ, Pirro M, van Vliet 
SJ, Springer S, Videira PA: MHC class I stability is modulated by cell surface sialylation in human 
dendritic cells. Pharmaceutics 2020, 12(3):249. Impact factor: 4.421. 

• Wu L, Teixeira A, Garrido-Maestu A, Muinelo-Romay L, Lima L, Santos LL, Prado M, Dieguez L: 
Profiling DNA mutation patterns by SERS fingerprinting for supervised cancer classification. Biosens 
Bioelectron 2020, 165:112392. Impact factor: 10.257. 

 
b. PhD thesis completed 

 

• Antero do Vale Fernandes. How to Mitigate Perioperative Risk in Oncological Digestive Surgery? 
PhD in Medical Sciences, ICBAS-UP. Supervisor: Lúcio Lara Santos. Dezember 16, 2020 

• Andreia Filipa Ferreira Peixoto. Exploring glycobiomarkers for advanced stage bladder cancer: 
adding the influence of hypoxia to the equation. PhD in Biomedical Sciences, ICBAS-UP. Supervisor: 
José Alexandre Ferreira. Co-supervisors: Lúcio Lara Santos, Maria José Oliveira (I3S). October 15, 
2020 

 
c. Master thesis completed 

 

• Beatriz Texeira. Development of cancer nanovaccines based on glyco-neoantigens. Master in 
Biochemistry FCUP/ICBAS-UP. Supervisor: José Alexandre Ferreira. December 17, 2020 

• Cristina Almeida. Extracellular vesicles-derived LAT1 and ASCT2 mRNAs and colorectal cancer 
development. Master in Oncology, ICBAS-UP. Co-supervisor: Carlos Palmeira. December 15, 2020 

• Adriana Carneiro. Circulating Tumour Cells: Paving The Way Towards The Identification of Ephitelial 
and Mesenchymal Phenotypes in the Clinic. Master in Pharmaceutical Biotechnology, Faculty of 
Pharmacy, University of Coimbra. Supervisor: Luís Lima. November 24, 2020. 

• Maria Silva. Oral Cancer and Human Papilloma Virus (HPV). Master in Dental Medicine, University 
Fernando Pessoa. July 2020. Supervisor: Carlos Palmeira 



IPO Porto Research Center - Activity Report 2020 

 
 

55 

 
d. Other outputs 

 
Cooperation in International actions 

• The group is involved in the “Partnerships for development program”. The program reflects the 
Gulbenkian Foundation’s opening to the world and its commitments to future generations. It 
operates in the PALOP countries (Angola, Cape Verde, Guinea-Bissau, Mozambique and São Tomé 
and Príncipe) and East Timor. This is a program to reinforce the institutional capacity of 
Mozambique and Cape Verde, in integrated care for cancer patients, by improving the screening, 
diagnosis, treatment and registration of oncological diseases. 

• The group coordinator belongs to the AORTIC (African oncology organization) education and 
research steering committee. 

 
Grants in competitive research calls  

• Salary grant (Dylan Ferreira) from the Portuguese League Against Cancer-Norte for the project 
entitled “Establishment of Glycoprotein Signatures for Refinement of Gastric Cancer Molecular 
Subtyping”. Supervisor: José Alexandre Ferreira. Budget: 12,000.00€ 

• FCT PhD grant (Dylan Ferreira; 2020.09384.BD). Exploring the Gastric Cancer Glycoproteome 
Towards Glycan-targeted Chimeric Antigen Receptor (CAR)-T Cells Immunotherapy. PhD program in 
Biomedical Sciences of ICBAS-UP. Supervisor: José Alexandre Ferreira. Co-supervisors: Lúcio Lara 
Santos/ Juan Lasarte (CIMA, Spain) 

• FCT PhD grant (Rui Freitas; 2020.08708.BD). glycoINSPIRER: A Multivalent Glycocode-Inspired 
Nanovaccine for Bladder Cancer Immunotherapy. PhD program in Biomedical Sciences of ICBAS-UP. 
Supervisor: José Alexandre Ferreira. Co-supervisors: Maria José Oliveira (I3S)/Bruno Sarmento (I3S) 

• FCT PhD grant (Sofia Cotton; 2020.09394.BD). Glycan-based solutions for improving metastatic 
colorectal cancer patients’ management. Supervisor: José Alexandre Ferreira. Co-supervisors: Lúcio 
Lara Santos/Luís Lima 
 

Evaluation of Competitive International Actions 

• ERC Advanced Grants 2020 (EU). Applied Medical Technologies, Diagnostics, Therapies and Public 
Health panel. Evaluator: José Alexandre Ferreira 

 
Teaching activities 

• Carlos Palmeira: Assistant Professor at the Faculty of Health Sciences and School of Health, 
Fernando Pessoa University. Taught in the courses of Dental Medicine and Physiotherapy, in the 
curricular areas of Histology, Pathological Anatomy and General Pathology. Also, Professor of the 
Master's Degree in Oncology at ICBAS, University of Porto 

• Lúcio Lara Santos: Taught classes in the Master's Degree in Clinical Nutrition FMUL. Taught classes 
in the Master's Degree Oncobiology FMULisboa. Oncology classes in the Medicine course at the 
University of Lisbon. Delivered oncology classes in the Dental Medicine and Physiotherapy Course 
at Fernando Pessoa University 

• Andreia Peixoto: Invited Adjunct Teacher of Cellular and Molecular Therapy as well as 
Pharmacology Laboratory Techniques at the Instituto Politécnico do Porto Escola Superior de 
Saúde, Portugal 

• Cristiana Gaiteiro: Classes as Guest Assistant at the Higher School of Health of the Polytechnic 
Institute of Porto in the period from February to July 2020. Course Unit: Laboratories in Pharmacy 
II; Course: Degree in Pharmacy 

 
Organization of Scientific meetings 

• Organized the IV Congress of Oncology of the PALOP.11.8. 2020 

• GICD Academy – Precision Oncology 11 .9. 2020 
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e. National and international collaborations 

 

• We are involved in a translation research program with the Swedish company laserthermia, with 
the Portuguese company Luzitin (translation and phase I / IIa clinical trial). 

• The Group maintains close collaboration with Juan Lasarte, head of the Immunology and 
Immunotherapy Program CIMA (Center for Applied Medical Research) University of Navarre, 
concerning the development of cancer glycovaccines and glycoCARTs  
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4.5  Management, Outcomes Research, and Economics in Healthcare Group 

 
1. Coordinator 

 
Marina Borges, MSc 
 

2. Research team (as of December 31st 2020) 
 

Name 
Academic 

Degree 

Professional 

Situation 
Category/position 

Time 

% 

Marina Andrea Marques Borges MSc Employed IPOP Economics/Management 20 

Isabel Vicência Franco Campos Matias da 
Veiga Malta 

PhD Employed IPOP Biomedical sciences 20 

Sandra Rebelo Sarmento PhD Employed IPOP Medical Physicist 20 

Ana Sofia Dias de Oliveira BSc Employed IPOP Management 10 

Patrícia Vagos Redondo MSc Employed IPOP Management 10 

Pedro Filipe da Silva Medeiros BSc Employed IPOP Informatics Engineering 10 

Cecilia de Fátima dos Santos Goncalves de 
Figueiredo Lopes 

BSc Employed IPOP Law 10 

Ana Salomé Gonçalves Monteiro MSc Research Fellow Research assistant 100 

José Luís Simões da Cunha                   MSc Research Fellow Research assistant 100 

Nicole Bastos Ferreira Oliveira BSc Research Fellow Research assistant 100 

Emanuel José da Costa Meireles de Melo MSc Research Fellow Research assistant 100 

Ricardo Jorge Mendes da Silva BSc Research Fellow Research assistant 100 

Susana Margarida da Mota Cardoso BSc Research Fellow Research assistant 100 

 

3. Group description and objectives 

 
Given the level of challenges that healthcare systems face worldwide, established areas of knowledge such 
as applied management or economics are summoned to contribute to the resolution of prominent and 
delicate questions. Moreover, nowadays we can only conceptualize healthcare management with a strong 
component of clinical outcomes. Value based health care is moving in a fast pace to be considered the 
golden standard in the field of healthcare management. 
Health economics is a recent discipline in the field of economics, but already well established. Considering 
the increasing cost of cancer treatment, due to the introduction of new and expensive drugs, the tools 
provided by health technology assessment are critical to optimize the efficiency and effectiveness of the 
healthcare provided. 
MOREHealth research group aims to impact healthcare local and globally by producing knowledge in the 
following areas: 

- Healthcare management;  
- Outcomes research; 
- Health economics. 

As IPO Porto Research Center is based in a cancer institute, we can leverage the role of a research group in 
these areas, because of the strong integration with the clinical practice. 
The group will incorporate a multidisciplinary perspective; will seek national and international partnerships 
for the projects; will publish and communicate; will support observational studies at IPO Porto or with 
partner institutions; will enlarge the number of members with PhD. 
 

4. Active projects and funding  
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• FAROL - implementation of a financing model based on the measurement of clinical and non-clinical 
outcomes and integrated disease management in lung cancer at IPO Porto. (No funding) 

• ABC-Benchmarking - Achieving Best possible Cancer treatment outcomes in treatment pathways 
through Benchmarking in breast and prostate cancer. (No funding) 

• IPOP Score - predicting the risk of surgical treatment complications and defining prognosis in cancer 
patients by integrating clinical and biopathological data. 

• IMI Pain - Prompt - Providing Standardized Consented PROMs (Patient Reported Outcome 
Measures) for Improving Pain Treatment. 

• Risk, survival rates and healthcare resources use on second primary tumors related to female 
breast cancer, prostate cancer, colorectal cancer, lung cancer and thyroid cancer. (No funding) 

• European Oncology Evidence Network (E-OEN): 
- I-O Optimise initiative (Lung Cancer); 
- EU Breast Cancer Evidence Platform; 
- Real-world response/survival and treatment patterns among patients with relapsed/refractory 

indolent Non-Hodgkin Lymphoma in USA, UK, France, Spain and Portugal oncology practices; 
- Clinical characteristics, treatment patterns, and outcomes of Lenalidomide-refractory Multiple 

Myeloma patients in real-world settings: a multi-center retrospective cohort study; 
- Real world evidence in Epithelial Ovarian Cancer. A retrospective multi-centre cohort study. 

• VOICE: Value based healthcare for Outcomes In breast and lung Cancer in Europe (lung cancer). (No 
funding) 

• Healthcare use and costs in early breast cancer: a patient-level data analysis according to stage and 
breast cancer subtype. (No funding) 

• Treatment and other healthcare use of breast cancer patients with a previous cancer diagnosis. (No 
funding) 

• Cost-effectiveness study of neoadjuvant pertuzumab therapy for breast cancer treatment. (No 
funding) 

• Evaluation of the cost of treatment and its aggressiveness among oncology patients at end-of-life. 
(No funding) 

• Other internal studies (No funding). 
 

5. Major achievements in 2020 (based on the 5 most relevant publication for the group) 
 

The MOREHealth research group was created in 2018. In the first years the priorities were to build the 
research team, define the scope of the research activities of the group and submit articles and studies to 
scientific journals and conferences. 
For 2020, I would like to highlight the article “Healthcare use and costs in early breast cancer: A patient-
level data analysis according to stage and breast cancer subtype”, the first incidence-based cost of illness 
study on breast cancer in Portugal, to the best of my knowledge. 
 

6. Scientific output in 2020 

 

a. Peer-reviewed indexed publications (final publication date in 2020) 
 

• Brandao M, Morais S, Lopes-Conceicao L, Fontes F, Araujo N, Dias T, Pereira D, Borges M, Pereira S, 
Lunet N: Healthcare use and costs in early breast cancer: a patient-level data analysis according to 
stage and breast cancer subtype. ESMO Open 2020, 5(6):e000984. Impact factor: 5.329. 

• Morais S, Costa AR, Lopes-Conceicao L, Brandao M, Borges M, Araujo N, Dias T, Fontes F, Pereira S, 
Lunet N: Treatment and other healthcare use of breast cancer patients with a previous cancer 
diagnosis. Anticancer Res 2020, 40(2):1041-1048. Impact factor: 1.994. 

• Soares M, Antunes L, Redondo P, Borges M, Hermans R, Patel D, Grimson F, Munro R, Chaib C, 
Lacoin L, Daumont M, Penrod JR, O'Donnell JC, Bento MJ, Rocha Goncalves F: Real-world treatment 
patterns and survival outcomes for advanced non-small cell lung cancer in the pre-immunotherapy 
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era in Portugal: a retrospective analysis from the I-O Optimise initiative. BMC Pulm Med 2020, 
20(1):240. Impact factor: 2.813. 

• Vanhavere F, Carinou E, Clairand I, Ciraj-Bjelac O, De Monte F, Domienik-Andrzejewska J, Ferrari P, 
Ginjaume M, Hrsak H, Hupe O, Knezevic Z, O'Connor U, Merce MS, Sarmento S, Savary A, Siskoonen 
T: The use of active personal dosemeters in interventional workplaces in hospitals: comparison 
between active and passive dosemeters worn simultaneously by medical staff. Radiat Prot 
Dosimetry 2020, 188(1):22-29. Impact factor: 0.773. 

 
b. PhD thesis completed 

 
No PhD thesis completed. 
One PhD thesis ongoing by Marina Borges; Title: Breast cancer treatment cost; Program: Public 
Health; Area of expertise: Policy, Management and Health Administration; University: National 
School of Public Health (Nova University of Lisbon); Supervisor team: Prof. Doutor Carlos Manuel 
Morais da Costa, Prof. Doutor António da Silva Dias Alves and Prof.a Doutora Maria Deolinda Paulino 
Pereira de Sousa Pereira. 
 

c. Master thesis completed 

 
No master thesis completed. 

 

d. Other outputs 

 
Posters/oral presentations 

• Julião I, Redondo P, Cunha JL, Rodrigues J, Antunes L, Pardal M, Freitas AS, Bento MJ, Borges M: 
Real world evidence in stage III melanoma - study of a cohort of patients treated at a Portuguese 
cancer institution. 17º Oncology Portuguese Congress (Virtual) 2020 (Best oral communication 
award in Skin Cancer). 

• Pereira I, Gomes J, Redondo P, Antunes L, Borges M, Savva-Bordalo J: Aggressiveness and economic 
impact of advanced cancer treatment near the end of life. 17º Oncology Portuguese Congress 
(Virtual) 2020 (Best e-poster award in Supportive Care). 

• Savva-Bordalo J, Gonçalves-Monteiro S, Fonseca MJ, Redondo P, Sousa S, Pereira D. Effectiveness 
and cost of Ribociclib in association with Letrozol in patients with advanced breast cancer in real 
world. 17º Oncology Portuguese Congress (Virtual) 2020 (E-Poster). 

• Oliveira C, Redondo P, Fonseca MJ, Gomes J, Sousa S, Pereira D. Treatment outcomes and 
healthcare resources utilization of Palbociclib in advanced breast cancer. Virtual ISPOR Europe 2020 
(E-Poster). 

• Pereira I, Gomes J, Redondo P, Antunes L, Borges M, Savva-Bordalo J: Aggressiveness and economic 
impact of advanced cancer treatment near the end of life. ESMO Virtual Congress 2020 (E-Poster). 

 
Book chapter 

• Borges B, Leal J, Redondo P. Gestão de resultados em saúde. In “A gestão de saúde baseada no 
valor: casos e experiência portuguesa”. Almedina, 2020. 

 
e. National and international collaborations 

 

• FAROL - implementation of a financing model based on the measurement of clinical and non-
clinical outcomes and integrated disease management in lung cancer at IPO Porto. (No funding) 

• ABC-Benchmarking (Achieving Best possible Cancer treatment outcomes in treatment pathways 
through Benchmarking) in breast and prostate cancer. (No funding) 

• IPOP Score - predicting the risk of surgical treatment complications and defining prognosis in cancer 
patients by integrating clinical and biopathological data. 
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• IMI Pain - Prompt - Providing Standardized Consented PROMs (Patient Reported Outcome 
Measures) for Improving Pain Treatment. 

• Risk, survival rates and healthcare resources use on second primary tumors related to female 
breast cancer, prostate cancer, colorectal cancer, lung cancer and thyroid cancer. (No funding) 

• European Oncology Evidence Network (E-OEN). 

• VOICE: Value based healthcare for Outcomes In breast and lung Cancer in Europe (lung cancer). (No 
funding) 

• Healthcare use and costs in early breast cancer: a patient-level data analysis according to stage and 
breast cancer subtype. (No funding) 

• Treatment and other healthcare use of breast cancer patients with a previous cancer diagnosis. (No 
funding) 

• EURADOS WorkGroup12 (https://eurados.sckcen.be/en/Working_groups). 

• OECI - Cancer Economics and Benchmarking Working Group 
(https://www.oeci.eu/WG.aspx?id=12&group=1). 
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4.6  Medical Physics, Radiobiology and Radiation Protection Group  

 
1. Coordinator 

 
João Santos, PhD 
 
2. Research team (as of December 31st 2020) 
 

Name 
Academic 

degree 

Professional 

situation 
Category/position Time % 

Alexandre Baptista Mendes Pereira BSc Employed IPOP Medical physics expert 20 

Anabela Gregório Dias PhD Employed IPOP Medical physicist 30 

Bárbara Adélia Meireles Barbosa MSc Employed IPOP Technologist 20 

Bruno Miguel Ferreira Mendes MSc Employed IPOP Medical physicist 20 

Carla Isabel Vaz Tavares Figueiredo Capelo BSc Employed IPOP Radiopharmacist 20 

Diana Jorge Pimparel Alves Nuno Pinto MSc Employed IPOP Medical physicist 20 

Filipe Augusto Madeira Dias MSc Employed IPOP Medical physicist 20 

Firas Ghareeb MSc Scholarship PhD student 100 

Inês Campos Monteiro Sabino Domingues PhD Scholarship Postdoc 100 

Inês Magalhães da Silva de Lucena e 
Sampaio 

BSc Employed IPOP 
Physician (Nuclear 
Medicine) 

20 

Isabel Maria Guedes Bravo PhD Employed IPOP Assistant researcher 50 

Joana Borges Lencart e Silva BSc Employed IPOP Medical physics expert 20 

Joana Filipa Ferreira Moreira MSc Scholarship Research assistant 100 

João António Miranda dos Santos PhD Employed IPOP Medical physics expert 30 

Jorge Eduardo Nunes Oliveira MSc External Medical physicist 10 

José Miguel Ferreira Gonçalves MSc Student Research assistant 100 

José Pedro Amorim MSc Scholarship PhD student 100 

Luís Hugo da Silva Trindade Duarte BSc Employed IPOP 
Physician (Nuclear 
Medicine) 

20 

Luís Paulo Teixeira Cunha MSc Employed IPOP Medical physicist 20 

Miriam Raquel Seoane Pereira Seguro 
Santos 

MSc Scholarship PhD student 50 

Pedro Filipe Conde Andrade Silva MSc Employed IPOP Technologist 20 

Rogéria Maria Craveiro Pereira MSc Employed IPOP Radiobiologist 50 

Sara Patrícia de Almeida Pinto MSc Employed IPOP Medical physicist 20 

Sofia Isabel de Castro e Silva PhD Employed IPOP Medical physicist 30 

Susana Margarida Oliveira Gonçalves MSc Employed IPOP Technologist 20 

Vera Catarina Marques Antunes MSc Employed IPOP Medical physicist 20 

 
3. Group description and objectives 

 
The Medical Physics, Radiobiology and Radiation Protection Group was formed in the beginning of 2008 
housed by the IPO-Porto Research Center. Its members are mainly physicists and radiobiologists but also 
include other expertises such as radiopharmacy and clinical practitioners. It is the only Medical Physics and 
Radiobiology research group in Portugal whose activities are developed entirely in a hospital environment. 
The work of the group focuses on the application of the methodology of physics and radiobiology to solve 
specific problems related to health care, especially in the area of ionizing radiation, both from the 
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perspective of the patient procedures optimization or in the perspective of the protection in the event of 
professional exposure to ionizing radiation. Being focused in the interaction of ionizing radiation and 
biological tissues, the question of radiation protection arises immediately. The group embraced already 
critical personal exposure due to highly heterogeneous radiation fields during the project “Dose 
distribution mapping and Monte Carlo simulations in CT-fluoroscopy” (PTDC/SAU-ENB/115792/2009) and 
patient exposure during intra-operatory radiotherapy during the project “IORT: the effect of shielding on 
dose distributions in intra-operative electron radiotherapy: a Monte Carlo simulations study.” (PTDC/SAU-
ENB/117631/2010). Both these studies were complemented by Monte Carlo (MC) simulations. This 
methodology, with increasing computer power over the last years, is becoming a benchmark method to 
simulate “difficult-to-execute-in-practice” procedures in ionizing radiation physics, where exposure of 
subjects must be very well justified. Over the year of 2017, the group extended this methodology to 
external radiotherapy using Penelope based PRIMO software, which has become one of the main strategic 
lines of research. Monte Carlo methods are being used also in the field of Nuclear Medicine, both for 
imaging and radiation spectrum analysis and optimization. 
The group is involved in several national and international collaborations such as Faculdade de Ciências da 
Universidade do Porto, Instituto de Ciências Biomédicas Abel Salazar da Universidade do Porto, Instituto 
Superior Técnico (IST/CTN), INESC Porto, Universidade de Aveiro (Dep. Eng. Mecânica; ), Universidade de 
Coimbra (Centro de Informática e Sistemas da Universidade de Coimbra; LIP), Faculdade de Ciências da 
Universidade de Lisboa, Universidade do Minho (MEMS), Institute of Nuclear Physics PAN, Radzikowskiego 
152, PL 31-342 Krakow, Radiation Chemistry and Dosimetry Laboratory, Bijenička c. 54, HR-10000 Zagreb, 
Croatia, Greek Atomic Energy Commission (EEAE), Dosimetry and Calibration Department P.O. Box 60092, 
153 10 Agia Paraskevi, Athens, Greece, SCK•CEN ǀ  Belgian Nuclear Research Centre, Unit Research in 
Dosimetric Applications, Boeretang 200 - BE-2400 Mol, among others. 
The group has one Full Member (J.A.M. Santos) in the European Radiation Dosimetry Group (Eurados), and 
one Corresponding Member (J. Lencart), in the Workgroup 9, WG9 (Radiation Protection in Radiotherapy). 
 
4. Active projects and funding  

 

• Radiobiological effects of flattening filter free radiotherapy treatments (CI-IPOP-119-2019) 

• Development of MC (PRIMO) tools for the optimization of EBRT workflows (CI-IPOP-132-2020) 

• Artificial intelligence applied to image-based oncological prognosis (CI-IPOP-133-2020) 

• Neuronal networking for VMAT failure probability determination (CI-IPOP-134-2020) 

• CBCT dose measurement and optimization in image guided radiation therapy (CI-IPOP-135-2020) 

• Investigation of dose contribution in oncological population due to new imaging techniques (CI-

IPOP-136-2020) 

• Base group funding 

 
5. Major achievements in 2020 (based on the 5 most relevant publications for the group) 
 

• Patients undergoing 3DCRT on TrueBeam linac equipped with HD_120_MLC are subjected to 
localized extra-focal dose (LEFD) in a specific region out of the treatment field. The dose in this 
region is up to 160% of the mean transmitted dose through MLC. Although VMAT provides a more 
conformal dose to PTV and better sparing to OAR, it implies more monitor units and irradiating 
more healthy tissues outside the treatment field. One aims to investigate the dose distribution due 
to LEFD during VMAT and the collimator rotation angle optimization to minimize this extra dose. 
Eight VMAT plans for a hypothetical abdominal tumor were contoured on an anthropomorphic 
pediatric phantom and calculated on Eclipse TPS. The plans were optimized to the same dosimetric 
objectives at PTV and OAR with different collimator rotation angles. They were also simulated using 
PRIMO Monte Carlo software. The dose out of the treatment field was evaluated in eight spherical 
structures distributed at different distances from the isocenter. To validate the results, QA 
verification plans were created, were measured by EPID and simulated in a virtual phantom of the 
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EPID. Measured and simulated QA plans were compared using gamma-index methodology. Point 
dose measurements were also used to verify Monte Carlo simulations accuracy out of the 
treatment field. Both measured and simulated QA dose distributions showed that each treatment 
arc has two LEFD regions out of the treatment field which were not calculated by TPS. The 
simulated treatment plans showed LEFD as cylindrical dose distributions, 10 cm height, with the 
diameter of X-jaws aperture. At 0° rotation the two LEFD regions corresponding to the two-
treatment arcs are superimposed. As rotation angle increases the two cylindrical distributions start 
to drift apart but their intersection remains localized along the central axis until they are 
completely separated. The LEFD can be avoided during VMAT without compromising the treatment 
plan objectives by increasing the collimator rotation angle to relocate LEFD out of the body. 

• To perform a clinical audit to assess adherence to standard clinical practice for the diagnosis, 
treatment, and follow-up of patients undergoing radiotherapy for rectal cancer treatment in four 
European countries a multi-institutional, retrospective cohort study of 221 patients treated for 
rectal cancer in 2015 at six European cancer centres. Clinical indicators applicable to general 
radiotherapy processes were evaluated. All data were obtained from electronic medical records. 
The audits were performed in the year 2017. We found substantial inter-centre variability in 
adherence to standard clinical practices: 1) presentation of cases at departmental clinical sessions 
(range, 0-100%) or multidisciplinary tumour board (50-95%); 2) pretreatment MRI (61.5-100%) and 
thoracoabdominal CT (15.0-100%). Large inter-centre differences were observed in the mean 
interval between biopsy and first visit to the radiotherapy department (range, 21.6-58.6 days) and 
between the first visit and start of treatment (15.1-38.8 days). Treatment interruptions ≥ 1 day 
occurred in 43.9% (2.5-90%) of cases overall. Treatment compensation was performed in 2.1% of 
cases. Treatment was completed in the prescribed time in 55.7% of cases. This multi-institutional 
clinical audit revealed that most centres adhered to standard clinical practices for most of the 
radiotherapy processes-related variables assessed. However, the audit revealed marked inter-
centre variability for certain quality indicators, particularly inconsistent record keeping. Multiple 
targets for improvement and/or harmonisation were identified, confirming the value of routine 
clinical audits to detect potential deviations from standard clinical practice. 

• Between 2012 and 2015, 165 patients with prostate cancer from 9 centers were randomized and 
treated with SBRT delivered either every other day (arm A, n = 82) or once a week (arm B, n = 83); 
36.25 Gy in 5 fractions were prescribed to the prostate with (n = 92) or without (n = 73) inclusion of 
the seminal vesicles (SV), and the urethra planning-risk volume received 32.5 Gy. Patients were 
treated either with volumetric modulated arc therapy (VMAT; n = 112) or with intensity modulated 
radiation therapy (IMRT; n = 53). Deviations from protocol dose constraints, planning target volume 
(PTV) homogeneity index, PTV Dice similarity coefficient, and number of monitor units for each 
treatment plan were retrospectively analyzed. Dosimetric results of VMAT versus IMRT and 
treatment plans with versus without inclusion of SV were compared. At least 1 major protocol 
deviation occurred in 51 patients (31%), whereas none was observed in 41. Protocol violations 
were more frequent in the IMRT group (P < .001). Furthermore, the use of VMAT yielded better 
dosimetric results than IMRT for urethra planning-risk volume D98% (31.1 vs 30.8 Gy, P < .0001), 
PTV D2% (37.9 vs 38.7 Gy, P < .0001), homogeneity index (0.09 vs 0.10, P < .0001), Dice similarity 
coefficient (0.83 vs 0.80, P < .0001), and bladder wall V50% (24.5% vs 33.5%, P = .0001). To achieve 
its goals volumetric modulated arc therapy required fewer monitor units than IMRT (2275 vs 3378, 
P <.0001). The inclusion of SV in the PTV negatively affected the rectal wall V90% (9.1% vs 10.4%, P 
= .0003) and V80% (13.2% vs 15.7%, P = .0003). Protocol deviations with potential impact on tumor 
control or toxicity occurred in 31% of patients in this prospective clinical trial. Protocol deviations 
were more frequent with IMRT. Prospective radiation therapy quality assurance protocols should 
be strongly recommended for SBRT trials to minimize potential protocol deviations. 

• Medical imaging is a rich source of invaluable information necessary for clinical judgements. 
However, the analysis of those exams is not a trivial assignment. In recent times, the use of deep 
learning (DL) techniques, supervised or unsupervised, has been empowered and it is one of the 
current research key areas in medical image analysis. This paper presents a survey of the use of DL 
architectures in computer-assisted imaging contexts, attending two different image modalities: the 
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actively studied computed tomography and the under-studied positron emission tomography, as 
well as the combination of both modalities, which has been an important landmark in several 
decisions related to numerous diseases. In the making of this review, we analysed over 180 
relevant studies, published between 2014 and 2019, that are sectioned by the purpose of the 
research and the imaging modality type. We concluded by addressing research issues and 
suggesting future directions for further improvement. 

• Radiobiology is moving towards a better understanding of the intercellular signaling that occurs 
upon radiation and how its effects relate to the dose applied. The mitochondrial role in 
orchestrating this biological response needs to be further explored. Cybrids (cytoplasmic hybrids) 
are useful cell models for studying the involvement of mitochondria in cellular processes. In the 
present study we used cybrid cell lines to investigate the role of mitochondria in the response to 
radiation exposure. Cybrid cell lines, derived from the osteosarcoma human cell line 143B, 
harboring, either wild-type mitochondrial DNA (Cy143Bwt), cells with mitochondria with mutated 
DNA that causes mitochondrial dysfunction (Cy143Bmut), as well as cells without mitochondrial 
DNA (mtDNA) (143B-Rho0), were irradiated with 0.2 Gy and 2.0 Gy. Evaluation of the non-targeted 
(or bystander) effects in non-irradiated cells were assessed by using conditioned media from the 
irradiated cells. DNA double stranded breaks were assessed with the γH2AX assay. Both directly 
irradiated cells and cells treated with the conditioned media, showed increased DNA damage. The 
effect of the irradiated cells media was different according to the cell line it derived from: from 
Cy143Bwt cells irradiated with 0.2 Gy (low dose) and from Cy143Bmut irradiated with 2.0 Gy (high 
dose) induced highest DNA damage. Notably, media obtained from cells without mtDNA, the143B-
Rho0 cell line, produced no effect in DNA damage. These results point to a possible role of 
mitochondria in the radiation-induced non-targeted effects. Furthermore, it indicates that cybrid 
models are valuable tools for radiobiological studies. 

 
6. Scientific output in 2020 

 
a. Peer-reviewed indexed publications (final publication date in 2020) 

 

• Amorim JP, Abreu PH, Reyes M, Santos J: Interpretability vs. complexity: the friction in deep neural 
networks. 2020 International Joint Conference on Neural Networks (IJCNN) 2020:1-7. Impact factor: 
NA. 

• Domingues I, Muller H, Ortiz A, Dasarathy BV, Abreu PH, Calhoun VD: Guest editorial: information 
fusion for medical data: early, late, and deep fusion methods for multimodal data. IEEE J Biomed 
Health Inform 2020, 24(1):14-16. Impact factor: 5.223. 

• Domingues I, Pereira G, Martins P, Duarte H, Santos J, Abreu PH: Using deep learning techniques in 
medical imaging: a systematic review of applications on CT and PET. Artif Intell Rev 2020, 
53(6):4093-4160. Impact factor: 5.747. 

• Domingues I, Sequeira AF, Pinto C, Rocha À: Multimedia systems and applications in biomedicine. 
Computer Methods in Biomechanics and Biomedical Engineering: Imaging & Visualization 2020, 
8(4):343-344. Impact factor: NA. 

• Ferreira J, Domingues I, Sousa O, Sampaio IL, Santos JAM: Classification of oesophagic early-stage 
cancers: deep learning versus traditional learning approaches. 2020 IEEE 20th International 
Conference on Bioinformatics and Bioengineering (BIBE) 2020:746-751. Impact factor: NA. 

• Fundowicz M, Aguiar A, de Castro CL, Torras MG, Deantonio L, Konstanty E, Kruszyna-Mochalska M, 
Macia M, Canals E, Caro M, Pisani C, Zwierzchowska D, Molero J, Eraso A, Lencart J, Munoz-
Montplet C, Carvalho L, Krengli M, Malicki J, Guedea F: Multicentre clinical radiotherapy audit in 
rectal cancer: results of the IROCA project. Radiat Oncol 2020, 15(1):208. Impact factor: 2.817. 

• Ghareeb F, Esposito A, Lencart J, Santos JAM: Localized extra focal dose collimator angle 
dependence during VMAT: An out-of-field Monte Carlo study using PRIMO software. Radiat Phys 
Chem 2020, 171:108694. Impact factor: 2.226. 
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• Jaccard M, Zilli T, Dubouloz A, Escude L, Jorcano S, Linthout N, Bral S, Verbakel W, Bruynzeel A, 
Björkqvist M, Minn H, Tsvang L, Symon Z, Lencart J, Oliveira A, Ozen Z, Abacioglu U, Pérez-Moreno 
JM, Rubio C, Rouzaud M, Miralbell R: Urethra-Sparing Stereotactic Body Radiation Therapy for 
Prostate Cancer: Quality Assurance of a Randomized Phase 2 Trial. Int J Radiat Oncol Biol Phys 
2020, 108(4):1047-1054. Impact factor: 5.859. 

• Macedo-Silva C, Miranda-Goncalves V, Lameirinhas A, Lencart J, Pereira A, Lobo J, Guimaraes R, 
Martins AT, Henrique R, Bravo I, Jeronimo C: JmjC-KDMs KDM3A and KDM6B modulate 
radioresistance under hypoxic conditions in esophageal squamous cell carcinoma. Cell Death Dis 
2020, 11(12):1068. Impact factor: 6.304. 

• Miranda S, Correia M, Dias AG, Pestana A, Soares P, Nunes J, Lima J, Maximo V, Boaventura P: 
Evaluation of the role of mitochondria in the non-targeted effects of ionizing radiation using cybrid 
cellular models. Sci Rep 2020, 10(1):6131. Impact factor: 3.998. 

• Pereira RC, Santos JC, Amorim JP, Rodrigues PP, Abreu PH: Missing image data imputation using 
variational autoencoders with weighted loss. ESANN 2020 proceedings, European Symposium on 
Artificial Neural Networks, Computational Intelligence and Machine Learning 2020:475-480. Impact 
factor: NA. 

• Santos MS, Abreu PH, Wilk S, Santos J: How distance metrics influence missing data imputation with 
k-nearest neighbours. Pattern Recognit Lett 2020, 136:111-119. Impact factor: 3.255. 

• Santos MS, Abreu PH, Wilk S, Santos J: Assessing the impact of distance functions on K-nearest 
neighbours imputation of biomedical datasets. Artif Intell Med 2020, 12299:486-496. Impact factor: 
4.383. 

• Silva G, Domingues I, Duarte H, Santos JAM: Automatic generation of lymphoma post-treatment 
PETs using conditional-GANs. 2019 Digital Image Computing: Techniques and Applications (DICTA) 
2020:1-6. Impact factor: NA. 

• Teles P, Trincão M, Alves F, Antunes V, Calado D, Cantinho G, Carvalho AL, Domingues A, Geão A, 
Godinho F, Isidoro J, Lança I, Líbano L, Loureiro MF, Macedo R, Moreira R, Neves D, Pereira E, 
Pereira J, Pereira H, Marinho AP, Pintão S, Robalo J, Santos J, Santos JAM, Silva M, Silveira J, 
Simãozinho P, Teixeira S, Vale J, Vaz AF, Vaz P: Evaluation of the Portuguese population exposure to 
ionizing radiation due to x-ray and nuclear medicine procedures from 2013 to 2017. Radiat Phys 
Chem 2020, 172:108762. Impact factor: 2.226. 

 
b. PhD thesis completed 

 

• Ghareeb, Firass. "Peculiar out-of-field dose distribution in external beam radiation therapy due to 
MLC design." (2020) Supervisors: João A M Santos (CI-IPOP), Fernando Monteiro (FEUP), Programa 
Doutoral em Engenharia Biomédica, FEUP (2020) https://repositorio-aberto.up.pt/handle/ 
10216/130116 

 
c. Master thesis completed 

 

• Pinto, José João Mendes Pereira, Radioembolization: clinical indications and comparison between 
three different systems, Supervisor: João Santos (ISEP), co-supervisor: Vera Antunes (CI-IPO), 
Mestrado em Oncologia, ICBAS (2020) https://sigarra.up.pt/icbas/pt/teses.tese?p_aluno_id= 
102970&p_processo=19865&p_lang=0 

• Monteiro, Ana Jorge Branco, Optimization of data recording during Isolated Limb Perfusion 
Technique, Supervisor: Pedro Guimarães (ISEP), co-supervisor: Vera Antunes (CI-IPO), Mestrado em 
Engenharia de Computação e Instrumentação Médica, ISEP (2020) 
http://hdl.handle.net/10400.22/16730 

• Adriana Gomes, Evaluation of doses in re-irradiation of the spinal cord: impact of the use of two 
different calculation algorithms, supervisor: Isabel Bravo, MSc in Oncology: ICBAS, 2020 
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• Jorge Filipe Santos Ferreira, ``Classifying very small multi-modal data: application oesophagic early-
stage cancers'', Supervisor: Inês Domingues, co-supervisor: João Santos, MSc dissertation, Master's 
degree in Mathematical Engineering, Faculty of Sciences of the University of Porto, 2020 

• Adriana Seroto Martins, "Desenvolvimento de estruturas 4D para produção personalizada de bólus 
para Radioterapia Externa", Supervisor: Anabela Dias, Mestrado em Materiais e Dispositivos 
Biomédicos, Universidade de Aveiro, 2020. 

 
d. Other outputs 

 

• Collaboração with INEB in the papers "PEGylation of iron doped hydroxyapatite nanoparticles for 
increased applicability as MRI contrast agents and as drug vehicles: A study on thrombogenicity, 
cytocompatibility and drug loading" and "Duality of iron (III) doped nano hydroxyapatite in triple 
negative breast cancer monitoring and as a drug-free therapeutic agent" (João Santos, Pedro 
Conde) 

• Co-organization of the webinar "Proteção Radiológica em Portugal em tempos de COVID: o 
princípio da justificação", organized by Centro de Ciências e Tecnologias Nucleares (C2TN), R&D 
unit of IST, in collaboration with FCUP, IPO-Porto, ARS-Algarve and ESTES-Coimbra (13/10/2020) 
(João Santos) https://tecnico.ulisboa.pt/pt/eventos/seminario-c2tn-protecao-radiologica-em-
portugal-em-tempos-de-covid-o-principio-da-justificacao/ 

• Co-organization of the webinar "Proteção Radiológica na Saúde em Tempos de COVID. Title: 
"Optimização de procedimentos e exposição ocupacional em tempos de COVID" (16/12/2020) 
(João Santos) https://docs.google.com/forms/d/e/1FAIpQLSdOjlKleciMS00pXrQFZJE8D669ii 
SO2cMIXN _fXFN_-o5H5Q/viewform 

• Invited talk (Isabel Bravo), International conference on medical Imaging and radiotherapy, under 
the subject: Management of non-scheduled interruptions in radiotherapy, Malta, Fev2020. 

• Invited talk (Isabel Bravo) (via zoom) in Simposium do Pojeto SafeEurope, under the subject: WP7 
Digital Skills of TRs/RTT, em 2020 

• Papel da Radioterapia no carcinoma da mama, Isabel Bravo, Barbara Castro, Tiago Ramos, Fausto 
Sousa, Isabel Azevedo, Helena Pereira, Manual de Oncologia da Soc. Portuguesa de Oncologia, 
Abordagem e tratamento do cancro da mama, 2020 

• Mariana Girão, ``Estudo do impacto ao cálculo da dose no planeamento dos tratamentos de 
radioterapia'', BSc dissertation, Licenciatura em Engenharia Biomédica - Bioelectrónica, Instituto 
Superior de Engenharia de Coimbra, 2020 (Inês Domingues). 

• Ana Rita Sacramento, ``Inteligência Artificial em ambiente de bloco operatório'', Industrial 
internship, Instituto Superior de Engenharia de Coimbra, Licenciatura em Engenharia Informática, 
2020 (Inês Domingues). 

• Alexandre Azambuja Lavrador, ``Integração Aplicacional'', Industrial internship, Instituto Superior 
de Engenharia de Coimbra, Licenciatura em Engenharia Informática, 2020 (Inês Domingues). 

• Miguel Augusto Roque, ``Data Science Relevance to Make Data-Driven Decisions'', Industrial 
internship, Instituto Superior de Engenharia de Coimbra, Licenciatura em Engenharia Informática, 
2020 (Inês Domingues). 

• Alexandre Ferreira, ``Manutenção de uma Plataforma Core de Seguros'', Industrial internship, 
Licenciatura em Engenharia Informática, Instituto Superior de Engenharia de Coimbra, 2020 (Inês 
Domingues). 

• João Pedro Almeida da Mota Carvalho, ``Gestão e Controlo de Equipamentos'', Industrial 
internship, Licenciatura em Engenharia Informática, Instituto Superior de Engenharia de Coimbra, 
2020 (Inês Domingues). 

• Margarida Freitas Otimização de dose nos protocolos de aquisição de CBCT em radioterapia guiada 
por imagem, Escola de Ciências da Universidade do Minho, Portugal (Licenciatura em Física), 2020 
(Anabela Dias) 



IPO Porto Research Center - Activity Report 2020 

 
 

67 

• Barbosa B, Dias AG, Bravo I, Oliveira C, Digital Skills for Therapy Radiographers (TR) - a document 
analysis, International Conference on Medical Imaging and Radiotherapy, Fevereiro 2020, Malta 
(oral comunication). 

 
e. National and international collaborations 

 

• Consórcio Europeu no projecto Safe and Free Exchange of EU Radiography Professionals across 
Europe (SAFE EUROPE). Bárbara Barbosa e Isabel Bravo como Manager do Work Package atribuído 
ao IPO. 

• European Radiation Dosimetry Group - EURADOS (https://eurados.sckcen.be/). 

• Stereotactic body radiotherapy for cT1c - cT3a prostate cancer with a low risk of nodal metastases 
(≤ 20%, Roach index): a Novalis Circle Phase II prospective randomized Trial 

• Docente convidada do Mestrado Europeu EMMAH, Medical Technology and Healthcare Business, 
ESS | P. Porto) em parceria com as Universidades de Hamburgo (Hamburg University of Applied 
Sciences, Faculty of Life Sciences, HAW) e Lille (Faculté Ingénierie et Management de la Santé, ILIS 
(Isabel Bravo) 

• WP7 manager do projeto SAFE EUROPE study: Safe And Free Exchange of EU Radiography 
Professionals across Europe. ERASMUS+  European partner, Instituto Portugues de Oncologia Porto 
- IPOP (Portugal) (Isabel Bravo)  
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4.7  Molecular Oncology and Viral Pathology Group 

 
1. Coordinator 

 
Rui Medeiros, PhD 
 

2. Research team (as of December 31st 2020) 
 

Name 
Academic 

Degree 

Professional 

Situation 
Category/position 

Time 

% 

Alexandra de Castro e Costa BSc Student MSc student MOM-FMUP 100 

Ana Carina Martins Pereira PhD Scholarship 
Postdoc FCT 
SFRH/BPD/114803/2016 

50 

Ana da Conceiçao Saraiva e Sousa MSc Employed IPOP PhD student 20 

Ana Luísa Pereira Teixeira PhD Employed IPOP 
Junior researcher Art. 23.º 
D.L. 57/2016 + Lei 57/2017 

100 

Ana Sofia Guerreiro S. Palma Nunes BSc Student MSc student MOM-FMUP 100 

Augusto José André Nogueira PhD External TSS-Camara de VNGaia 20 

Áurea Rosa Nunes Pereira Lima PhD External Resident oncololy HSS 20 

Carla Manuela Moutinho Silva Campos  MSc Employed IPOP PhD student 20 

Catarina Conceição da Costa Ribeiro BSc Student MSc student MO-ICBAS 100 

Catarina Filipa Pereira Lopes MSc Scholarship Research assistant SIRNAC 100 

Cristina Sofia de Jesus Almeida BSc Student MSc student MO-ICBAS 100 

David Mata Martins BSc Student MSc student MIM-ICBAS 30 

Francisca Guilherme Carvalho Dias MSc Scholarship 
PhD student P2020 
ESTIMA 

100 

Hugo Manuel Lopes de Sousa PhD Employed IPOP Clinical scientist 20 

Ines Cristiana Martins Nogueira MSc Scholarship PhD student /FCT 100 

Jani Viviana Alves Vital da Silva PhD External Junior Researcher 20 

Joana Maria de Oliveira Santos MSc Scholarship PhD student/ FCT 100 

Mara Sofia Aires Fernandes MSc Scholarship PhD student LPCC 100 

Maria de Fatima A. Magalhaes Cerqueira PhD External Associate Professor 20 

Mariana Gomes Morais MSc Scholarship PhD student/ FCT 100 

Marlene Elisabete dos Santos PhD External Adjunt professor CESPU 30 

Mónica Patrícia Silva Gomes PhD External Clinical scientist LPCC 100 

Raquel Jorge Ferreira Catarino PhD External 
Clinical Sc./Resident 
Urology  20 

Rui Manuel de Medeiros Melo Silva Aggregatio
n 

Employed IPOP Group 
coordinator/Assessor 

50 

Rui Miguel Gil da Costa Oliveira PhD External Researcher FEUP/Visiting 
professor Univ Maranhão 

40 

Setareh Satari MD Student MSc student MOM-FMUP 100 

Tânia Rôlo Dias BSc Student MSc student MOM-FMUP 100 

Tatiana Nunes Varandas MsC Employed IPOP MSc student ESTEP 20 

Valéria Delgado Tavares MSc Scholarship PhD student FCT 100 

Vera Alexandra Pereira Machado PhD Employed IPOP Junior researcher 
PTDC/MED-
QUI/29800/2017 

100 
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3. Group description and objectives 

 
The main goal of the Molecular Oncology and Viral Pathology Group, established in 2002, is the 
characterization of the molecular mechanisms associated with the cancer onset and with therapeutic 
outcome, through the identification of molecular biomarkers.   
Within the framework of Precision Medicine, the Group is especially focused on the study and validation of 
circulating cancer biomarkers with clinical relevance.  Patients’ stratification and optimization of current 
therapy approaches are important outcomes (Pharmacogenomics and Molecular Epidemiology) from this 
knowledge. Since the beginning, Molecular Oncology and Viral Pathology Group research on 
Pharmacogenomics and Comparative Personalized Medicine or Precision Medicine incorporated 
individualized genetic information to understand how this individuality may influence therapeutic 
responses, drug efficacy, drug side effects, and adverse events related to drug therapy. Furthermore, 
nowadays we try to clarify the dynamic network that is established between the host and tumor 
microenvironment, analyzing several types of molecular biomarkers (genetic polymorphisms, mRNAs, 
microRNAs, LncRNAs and viral genomes) to improve our predictive capacity.  
The ultimate goal of our research will be the development of rational therapeutic algorithms based on a 
patient's genomic profile in association with other molecular biomarkers, demographics factors, disease 
state, as well as other co-administered drugs to improve patient’s management using mainly liquid biopsy 
approaches. The long-term goals of the research being conducted are not only identifying responders and 
non-responders to therapy, but also avoid adverse events, optimize drug dose and understand the dynamic 
between the cells.  Furthermore, considering the key role of several virus in oncobiology, the group also 
develops studies in the field of tumor virology, studying the association of viral pathogenesis (especially 
Human Papillomavirus, CMV and Epstein-Barr Virus) with carcinogenesis.  
Keywords: Pharmacogenomics and Precision Medicine, Molecular Oncology, Extracellular vesicles, 
Nanoparticles, Cancer Associated Virus. 
 

4. Active projects and funding  

 

• Nanowar2UrCancer: Sensitization of urologic tumors therapy driven by nanotechnology 
(PTDC/MED-QUI/29800/2017); FCT, Fundação para a Ciência e Tecnologia (239.937,55€); 

• SIRNAC- Novel Therapies Against Metastatic Colorectal Cancer (NORTE-01-0247-FEDER-033399); 
Fundos FEDER através do Sistema de Incentivos à Investigação e Desenvolvimento Tecnológico; 
total 758 401,00 Euro (IPO 169 378,34€); 

• Renal cell carcinoma-derived exosome: the microRNA content as a new disease predictive 
biomarker and an opportunity to invasive/metastatic disease management under the genetic 
background. CI-IPOP-21-2015 (30 000€); 

• Pharmacogenomic determinants of therapeutic response of urogynecological cancer: (Eu-PIC). CI-
IPOP-22-2015 (30 000€); 

• Circulating viral genomes in the blood of cervical cancer patients. CI-IPO- 37-2016 (12 500€); 

• microRNA-mediated viral regulation of the tumor microenvironment. CI-IPOP-66-2017 (10 000€); 

• GWAS and Data Science as putative approaches for identifying pharmacogemomics determinants 
of response to therapy. CI-IPOP-91-2018 (7500€); 

• Early stage cancer treatment, driven by context of molecular imaging (ESTIMA) project NORTE-01-
0145-FEDER-000027, supported by Norte Portugal Regional Operational Programme (NORTE 2020), 
under the PORTUGAL 2020 Partnership Agreement, through the European Regional Development 
Fund (ERDF) (15 000€  from the total Institutional Founding Budget). 

• Comprehensive analysis of common genetic variants on inflammatory genes in gastric cancer: from 
bench to bedside | Heritability Enrichment of Specifically Expressed Genes in Gastric 
Carcinogenesis Associated with Gastric Cancer Development | SFRH/BPD/114803/2016 IPO Porto 
and Center for Human Genetics, University Hospital of Marburg, Germany; 

• Identifikation von Risikogenen fur das Adenokarzinom des Magens | Deutsche 
Forschungsgemeinschaft | SCHU 2596/6-1 | (434 949€). 



IPO Porto Research Center - Activity Report 2020 

 
 

70 

• Caraterização genómica da via da prostaglandina E2 no desenvolvimento de cancro gástrico: uma 
oportunidade de rastreio personalizado? Sociedade Portuguesa de Gastrenterologia (15.000€); 

• MicroRNAs and microbioma in gastric carcinogenesis and their association with different innate 
immunity expression profiles.  Sociedade Portuguesa de Gastrenterologia (12.500€). 

 

5. Major achievements in 2020 (based on the 5 most relevant publication for the group) 
 

The scientific output of Molecular Oncology and Viral Pathology Group from its beginning has achieved in 
2020 a total of 406 international peer reviewed publications and 32 PhD Thesis concluded. During 2020, we 
published 27 manuscripts. The average impact factor of the 5 most relevant publications was 7.125. This 
scientific output is linked to the fundamental objective of the group that includes the molecular 
characterization of the mechanisms associated with the onset of cancer and the definition of new 
predictive circulating biomarkers that can contribute for a Comprehensive Comparative Precision Medicine. 
Under special relevance is to observe that the top 5 published manuscripts have as the first author a 
PhD/MSc Student of the Molecular Oncology and Viral Pathology Group.   
We analyzed the applicability of an Extracellular vesicle (EV) derived miRNA profile as potential prognosis 
biomarkers in ccRCC, showing that the levels of EV-derived has-miR-25-3p, hsa-miR-126-5p, hsa-miR-200c-
3p and hsa-miR-301a-3p decreased after surgery, whereas hsa-miR-1293 EV-levels increased. Metastatic 
patients also presented higher levels of hsa-miR-301a-3p and lower levels of hsa-miR-1293 when compared 
to patients with localized disease after surgery, showing that EVs content varies depending on the presence 
or absence of the disease and that an increase of EV-derived hsa-miR-301a-3p, and decrease of EV-derived 
hsa-miR-1293, may be potential biomarkers of metastatic ccRCC. The publication of these results was 
selected to be the cover of Volume 12, Issue 6 of Cancers, MDPI (https://www.mdpi.com/2072-6694/12/6). 
We also analyzed all the scientific literature available regarding green synthesized silver nanoparticles 
(AgNPs) application as cytotoxic agents in different cancer models. AgNPs potential as cytotoxic agents in 
cancer has been highlighted in the last years due to their green nature and to their biocompatibility in 
healthy tissues. Our paper analyzed, correlated, and summarized the AgNPs’ main parameters and their 
influence in their cytotoxic ability showing their future potential in the oncology research. This review is 
relevant for our ongoing research in the scope of the funded FCT project (Nanowar2UrCancer- PTDC/MED-
QUI/29800/2017). We also reviewed the interplay and the differences between cancer cachexia, sacopenia, 
anorexia and asthenia as well as the molecular signaling pathways involved in cachexia, particularly those 
that can be explored as potential therapeutic opportunities. Additionally, we summarized recent data 
concerning the role of microRNAs and other ncRNAs in cancer cachexia pathogenesis and their possible 
clinical relevance. We have also showed that Venous Thromboembolism (VTE)-associated Single Nucleotide 
Polymorphisms (SNPs) reported by GWAS, can be potential Ovarian Cancer (OC)-related biomarkers and 
also predictive biomarkers of VTE. 
 

6. Scientific output in 2020 

 

a. Peer-reviewed indexed publications (final publication date in 2020) 
 

• Afonso A, Silva J, Lopes AR, Coelho S, Patrao AS, Rosinha A, Carneiro F, Pinto AR, Mauricio MJ, 
Medeiros R: YB-1 variant and androgen receptor axis-targeted agents in metastatic castration-
resistant prostate cancer patients. Pharmacogenomics 2020, 21(13):919-928. Impact factor: 2.339. 

• Barros B, Morais M, Teixeira AL, Medeiros R: Loss of chromosome Y and its potential applications as 
biomarker in health and forensic sciences. Cytogenet Genome Res 2020, 160(5):225-237. Impact 
factor: 1.114. 

• Brausi M, Hoskin P, Andritsch E, Banks I, Beishon M, Boyle H, Colecchia M, Delgado-Bolton R, 
Hockel M, Leonard K, Lovey J, Maroto P, Mastris K, Medeiros R, Naredi P, Oyen R, de Reijke T, Selby 
P, Saarto T, Valdagni R, Costa A, Poortmans P: ECCO essential requirements for quality cancer care: 
prostate cancer. Crit Rev Oncol Hematol 2020, 148:102861. Impact factor: 5.833. 
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• Bule YP, Silva J, Carrilho C, Campos C, Sousa H, Tavares A, Medeiros R: Human papillomavirus 
prevalence and distribution in self-collected samples from female university students in Maputo. 
Int J Gynaecol Obstet 2020, 149(2):237-246. Impact factor: 2.216. 

• Cardoso JV, Perini JA, Machado DE, Pinto R, Medeiros R: Systematic review of genome-wide 
association studies on susceptibility to endometriosis. Eur J Obstet Gynecol Reprod Biol 2020, 
255:74-82. Impact factor: 1.868. 

• Catarata MJ, Medeiros R, Oliveira MJ, Pego A, Frade JG, Martins MF, Robalo Cordeiro C, Herth FJF, 
Thomas M, Kriegsmann M, Meister M, Schneider MA, Muley T, Ribeiro R: Germline genetic variants 
of the renin-angiotensin system, hypoxia and angiogenesis in non-small cell lung cancer 
progression: discovery and validation Studies. Cancers 2020, 12(12):3834. Impact factor: 6.126. 

• Catarata MJ, Ribeiro R, Oliveira MJ, Robalo Cordeiro C, Medeiros R: Renin-angiotensin system in 
lung tumor and microenvironment interactions. Cancers 2020, 12(6):1457. Impact factor: 6.126. 

• Dias F, Teixeira AL, Nogueira I, Morais M, Maia J, Bodo C, Ferreira M, Silva A, Vilhena M, Lobo J, 
Sequeira JP, Mauricio J, Oliveira J, Kok K, Costa-Silva B, Medeiros R: Extracellular vesicles enriched in 
hsa-miR-301a-3p and hsa-miR-1293 dynamics in clear cell renal cell carcinoma patients: potential 
biomarkers of metastatic disease. Cancers 2020, 12(6):1450. Impact factor: 6.126. 

• Dias F, Teixeira AL, Nogueira I, Morais M, Maia J, Bodo C, Ferreira M, Vieira I, Silva J, Lobo J, 
Sequeira JP, Mauricio J, Oliveira J, Palmeira C, Martins G, Kok K, Costa-Silva B, Medeiros R: Plasma 
extracellular vesicle-derived TIMP-1 mRNA as a prognostic biomarker in clear cell renal cell 
carcinoma: a pilot study. Int J Mol Sci 2020, 21(13):4624. Impact factor: 4.556. 

• Ferreira M, Freitas-Silva M, Assis J, Pinto R, Nunes JP, Medeiros R: The emergent phenomenon of 
aspirin resistance: insights from genetic association studies. Pharmacogenomics 2020, 21(2):125-
140. Impact factor: 2.339. 

• Freitas-Silva M, Medeiros R, Nunes JPL: Low density lipoprotein cholesterol values and outcome of 
stroke patients: influence of previous aspirin therapy. Neurol Res 2020, 42(3):267-274. Impact 
factor: 2.401. 

• Gil da Costa RM, Neto T, Estevao D, Moutinho M, Felix A, Medeiros R, Lopes C, Bastos M, Oliveira 
PA: Ptaquiloside from bracken (Pteridium spp.) promotes oral carcinogenesis initiated by HPV16 in 
transgenic mice. Food Funct 2020, 11(4):3298-3305. Impact factor: 4.171. 

• Lopes C, Pereira C, Farinha M, Medeiros R, Dinis-Ribeiro M: Prostaglandin E2 pathway is 
dysregulated in gastric adenocarcinoma in a Caucasian population. Int J Mol Sci 2020, 21(20):7680. 
Impact factor: 4.556. 

• Medeiros-Fonseca B, Mestre VF, Estevao D, Sanchez DF, Canete-Portillo S, Fernandez-Nestosa MJ, 
Casaca F, Silva S, Brito H, Felix A, Medeiros R, Colaco B, Oliveira PA, Bastos MM, Nelson PS, Vakar-
Lopez F, Gaivao I, Brito L, Lopes C, Cubilla AL, Gil da Costa RM: HPV16 induces penile intraepithelial 
neoplasia and squamous cell carcinoma in transgenic mice: first mouse model for HPV-related 
penile cancer. J Pathol 2020, 251(4):411-419. Impact factor: 6.021. 

• Mestre VF, Medeiros-Fonseca B, Estevao D, Casaca F, Silva S, Felix A, Silva F, Colaco B, Seixas F, 
Bastos MM, Lopes C, Medeiros R, Oliveira PA, Gil da Costa RM: HPV16 is sufficient to induce 
squamous cell carcinoma specifically in the tongue base in transgenic mice. J Pathol 2020, 251(1):4-
11. Impact factor: 6.021. 

• Morais M, Dias F, Resende T, Nogueira I, Oliveira J, Mauricio J, Teixeira AL, Medeiros R: Leukocyte 
telomere length and hTERT genetic polymorphism rs2735940 influence the renal cell carcinoma 
clinical outcome. Future Oncol 2020, 16(18):1245-1255. Impact factor: 2.660. 

• Morais M, Dias F, Teixeira AL, Medeiros R: Telomere length in renal cell carcinoma: the Jekyll and 
Hyde biomarker of ageing of the kidney. Cancer Manag Res 2020, 12:1669-1679. Impact factor: 
2.886. 

• Morais M, Teixeira AL, Dias F, Machado V, Medeiros R, Prior JAV: Cytotoxic effect of silver 
nanoparticles synthesized by green methods in cancer. J Med Chem 2020, 63(23):14308-14335. 
Impact factor: 6.205. 
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• Peixoto da Silva S, Santos JMO, Costa ESMP, Gil da Costa RM, Medeiros R: Cancer cachexia and its 
pathophysiology: links with sarcopenia, anorexia and asthenia. J Cachexia Sarcopenia Muscle 2020, 
11(3):619-635. Impact factor: 9.802. 

• Peixoto da Silva S, Santos JMO, Mestre VF, Medeiros-Fonseca B, Oliveira PA, M MSMB, Gil da Costa 
RM, Medeiros R: Human papillomavirus 16-transgenic mice as a model to study cancer-associated 
cachexia. Int J Mol Sci 2020, 21(14):5020. Impact factor: 4.556. 

• Pinto AR, Silva J, Pinto R, Medeiros R: Aggressive prostate cancer phenotype and genome-wide 
association studies: where are we now? Pharmacogenomics 2020, 21(7):487-503. Impact factor: 
2.339. 

• Reis DRA, Medeiros-Fonseca B, Costa JM, de Oliveira Neto CP, Gil da Costa RM, Oliveira PA, 
Medeiros R, Bastos M, Brito HO, Brito LMO: HPV infection as a risk factor for atherosclerosis: A 
connecting hypothesis. Med Hypotheses 2020, 144:109979. Impact factor: 1.375. 

• Rodrigues P, Ferreira T, Nascimento-Goncalves E, Seixas F, Gil da Costa RM, Martins T, Neuparth 
MJ, Pires MJ, Lanzarin G, Felix L, Venancio C, Ferreira I, Bastos M, Medeiros R, Gaivao I, Rosa E, 
Oliveira PA: Dietary supplementation with chestnut (Castanea sativa) reduces abdominal adiposity 
in FVB/n mice: a preliminary study. Biomedicines 2020, 8(4):75. Impact factor: 4.717. 

• Santos JMO, Peixoto da Silva S, Gil da Costa RM, Medeiros R: The emerging role of microRNAs and 
other non-coding RNAs in cancer cachexia. Cancers 2020, 12(4):1004. Impact factor: 6.126. 

• Silva MC, Fernandes A, Oliveira M, Resende C, Correia A, de-Freitas-Junior JC, Lavelle A, Andrade-
da-Costa J, Leander M, Xavier-Ferreira H, Bessa J, Pereira C, Henrique RM, Carneiro F, Dinis-Ribeiro 
M, Marcos-Pinto R, Lima M, Lepenies B, Sokol H, Machado JC, Vilanova M, Pinho SS: Glycans as 
immune checkpoints: removal of branched N-glycans enhances immune recognition preventing 
cancer progression. Cancer Immunol Res 2020, 8(11):1407-1425. Impact factor: 8.728. 

• Tavares V, Pinto R, Assis J, Pereira D, Medeiros R: Venous thromboembolism GWAS reported 
genetic makeup and the hallmarks of cancer: Linkage to ovarian tumour behaviour. Biochim 
Biophys Acta Rev Cancer 2020, 1873(1):188331. Impact factor: 7.365. 

• Tavares V, Pinto R, Assis J, Pereira D, Medeiros R: Dataset of GWAS-identified variants underlying 
venous thromboembolism susceptibility and linkage to cancer aggressiveness. Data Brief 2020, 
30:105399. Impact factor: NA. 

 

b. PhD thesis completed 

 

• Augusto José André Nogueira; Fellowship: Fundação para a Ciência e Tecnologia 
(SFRH/BD/124155/2016); PhD in Biomedicine; University: Faculty of Medicine - University of 
(FMUP); Title: "Identificação de determinantes farmacogenómicas preditivas de resposta ao 
tratamento em doentes com cancro do cólo do útero"; Supervisors: Rui Medeiros and Raquel 
Catarino; Public Defense date: 09-12-2020. 

• Francisca Guilherme Carvalho Dias; PhD in Biomedical Sciences; University: Institute of Biomedical 
Sciences Abel Salazar - University of Porto (ICBAS-UP); Title: Synergic effect of microRNAs and 
metalloproteinases derived from extracellular vesicles in the establishment of the metastatic niche 
in renal cell carcinoma; Supervisors: Rui Medeiros, Ana Luísa Teixeira and Klaas Kok;  Public Defense 
date: 16-07-2020. 

  
c. Master thesis completed 

 

• Cristina Sofia Almeida; Title: "Extracellular vesicles-derived LAT1 and ASCT2 mRNAs and colorectal 
cancer development"; Program: Master's in Oncology; University: Institute of Biomedical Sciences 
Abel Salazar - University of Porto (ICBAS-UP); Supervisor team: Ana LuísaTeixeira, Rui Medeiros and 
Carlos Palmeira; Public Defense date: 15-12-2020. 

• Bruna Inês Azevedo Barbosa; Title: "Cancro da Próstata Resistente à Castração: influência da 
interação de vias de sinalização proliferativas"; Program: Master's in Oncology; University: Institute 
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of Biomedical Sciences Abel Salazar - University of Porto (ICBAS-UP); Supervisor team: Ana Luísa 
Teixeira and Carlos Resende; Public Defense date: 15-12-2020. 

• Ana Catarina de Almeida Costa; Title: "Associação de polimorfismos no gene codificante da 
Proteína C Reativa no desenvolvimento de sintomatologia depressiva em mulheres com cancro de 
mama: Implicações médico-legais"; Program: Master's in Legal Medicine; University: Institute of 
Biomedical Sciences Abel Salazar - University of Porto (ICBAS-UP); Supervisor team: Rui Medeiros 
and Ana Luísa Teixeira; Public Defense date: 14-12-2020. 

• Ângela Sofia Araújo Carvalho; Title: "Perfil de microRNAs: Potencias biomarcadores de amostras de 
sangue"; Program: Master's in Legal Medicine; University: Institute of Biomedical Sciences Abel 
Salazar - University of Porto (ICBAS-UP); Supervisor team: Ana Luísa Teixeira and Inês Nogueira; 
Public Defense date: 27-11-2020. 

• Beatriz Medeiros Fonseca; Title: "Development of an HPV16-transgenic mouse model of penile 
cancer"; Program: Master's in Molecular, Comparative and Technological Genetics; University: 
University of Trás-os-Montes and Alto Douro (UTAD); Supervisor team: Paula Oliveira and Rui Gil da 
Costa; Public Defense date: 17-02-2020. 

• Sara Manuela Gonçalves Cruz; Title: "Hepatitis E Virus in Hematopoietic Stem Cell Transplant 
Recipients"; Program: Master's in Applied Microbiology; University: Superior School of 
Biotechnology Universidade Católica Portuguesa (ESB-UCP); Supervisor team: Hugo Sousa, Rui 
Medeiros and Maria Nascimento; Public Defense date:  03-02-2020 

 

e. Other outputs 

 
Peer reviewer activity 

Researchers from the group have been invited to participate as reviewers/referees for leading journals 
in their working field as follows: Archives of Virology, Jornal of Medical Virology, Annals of Human 
Genetics, Biomedicines, BMC Cancer,  BMC Medical Genetics, Brazilian Journal Biological Research, 
Cancers, Carcinogenesis, Cancer Detection and Prevention,  Cancer Genetics and Cytogenetics, Cancer 
Letters,  Cancer Drugs,  Cancer Research, Disease Biomarkers, European Journal of Cancer, Gynecologic 
Oncology, Human Mutation, Human Reproduction, International Journal of  Obesity,  Indian Journal of 
Cancer, International Journal of Cancer, International Journal of Gynecologic Cancer, Journal of Clinical 
Pathology, Molecular Human Reproduction,  Oncotarget, Pharmacogenomics, Pharmacogenomics 
Journal, PLOS One, Tumour Biology and Virology 

 
Grant reviewer 

• Hugo Sousa - FAF Grants 2020 Fundamental research (Belgian Foundation against cancer) 

• Rui Medeiros- FAF Grants 2020 Fundamental research (Belgian Foundation against cancer) 

• Rui Medeiros- Cancer UK Grants 
 

Teaching activity 
Researchers from the group actively participate in teaching activities for undergratuate, MSc or PhD 
Programs lecturing curricular units as Virology, Pharmacogenomics, Pharmacogenonics and Molecular 
Epidemiology, and Forensic Biology and Forensic Anthropology. Participation in the Master in 
Pharmacy | Master in Health Biochemistry – ESS – IPP. Participation in the BScH in Biosciences and 
MSc in Applied Microbiology), Superior School of Biotechnology (ESB-UCP). Participation in the MSc 
and PhD Program on Medicine and Molecular Oncology, Faculty of Medicine at University of Porto. 
Participation in the MSc in Oncology and in the PhD Program on Pathology and Molecular Genetics, 
ICBAS, Biomedical School, Faculty of Medicine at University of Porto. 

 
International Organization Board  

• Rui Medeiros, Vice-President of ECL- Association of the European Cancer Leagues, Bruxels, Belgium 
 

Editorial Board Positions 



IPO Porto Research Center - Activity Report 2020 

 
 

74 

• Ana Luísa Teixeira, Francisca Dias and Rui Medeiros – Guest Editors for Cancers (MDPI) special issue 
on “Non-coding RNAs in Renal Cell Carcinoma Landscape”; 

• Ana Luísa Teixeira – Member of the Editorial Board of Revista Portuguesa de Oncologia (ISSN 2182-
8067) 

• Rui Gil da Costa – Guest Editor for Cancers (MDPI) special issue on “Basic and translational research 
on HPV-related malignancies”; 

• Rui Gil da Costa – Guest Editor for the Journal of Visualized Experiments (JoVE) special issue on 
“Current methods for preclinical research in genitourinary malignancies”; 

• Rui Gil da Costa – Guest Editor for Frontiers in Veterinary Science (Frontiers) research topic on 
“Biology and pathology of tumor viruses in animals” 

• Rui Gil da Costa – Member of the Editorial Board of Current Biomarkers (Bentham) 
 

Scientific Board 

• Ana Luísa Teixeira and Rui Medeiros - Formação Avançada Pós-Universitária em Oncologia –
(Portuguese League Against Cancer - Northern Branch - LPCC-NRN); 

• Ana Luísa Teixeira, Hugo Sousa and Rui Medeiros - Scientific Advisory Board of the 2º Encontro 
Nacional de Jovens Investigadores em Oncologia 

• Rui Medeiros, Scientific Board ECL Annual Meeting ECL_European Cancer Leagues 

• Rui Medeiros, Scientific Board and Co-chair of HPV Action Network of the European Cancer 
Organization 

• Rui Medeiros, Scientific Board of the LPCC, Portuguese League Against Cancer-North 
 

e. National and international collaborations 

 

• Nanowar2UrCancer: Sensitization of urologic tumors therapy driven by nanotechnology 
(PTDC/MED-QUI/29800/2017) Collaboration: IPO-Porto; Team: Rui Medeiros, Ana Luísa Teixeira, 
Francisca Dias, Mónica Gomes, Mariana Morais, Vera Machado, Deolinda Pereira, Carla Castro, 
Tiago Ramos, Angelo Oliveira, Carolina Ferreira; REQUIMTE Team: João Prior, Universidade do 
Porto Team: Alberto Araujo; 

• SIRNAC- Novel Therapies Against Metastatic Colorectal Cancer (NORTE-01-0247-FEDER-033399) 
Collaboration: PHYZAT Biopharmaceuticals, LDA: Team: Patrício Soares da Silva; INEB-Instituto 
Nacional de Engenharia Biomédica; Team: IPO-Porto; Team: Rui Medeiros, Ana Luísa Teixeira, 
Francisca Dias, Catarina Lopes, Carina Pereira, Mário Dinis Ribeiro, Rui Henrique, Mónica Farinha, 
Rita Guimarães, Mariana Ferreira; 

• Carina Pereira, Mário Dinis-Ribeiro, project GLYCAN1. in collaboration with the Immunology, 
Cancer Glycomedicine Group at i3s-IPATIMUP/i3s; 

• Ana Luisa Teixeira, Francisca Dias and Rui Medeiros, project "Renal cell carcinoma-derived 
exosome: the microRNA content as a new predictive biomarker and metastatic disease 
management". in Collaboration with Bruno Costa-Silva - Systems Oncology Group of 
Champallimaud Foundation and Professor Klaas Kok - Department of Genetics from the University 
Medical Center Groningen (UMCG); 

• Rui Gil da Costa, project Immune checkpoints como novos alvos para o tratamento do câncer de 
pênis (FAPEMA 01337/19,).  

• Rui Gil da Costa, project Influência do tabagismo e da infecção por HPV no desenvolvimento do 
câncer de pênis: estudos pré-clínicos e clínicos FAPEMA UNIVERSAL-01285/17. Funding: 39 488 
BRL; 

• Rui Gil da Costa, project Preclinical efficacy of sulforaphane or Brassica whole extract: a strategy to 
fight obesity and valorize Brassica byproducts. (Fundação para a Ciência  e Tecnologia, PTDC/ASP-
HOR/29152/2017, 029152); 

• Carina Pereira, Rui Medeiros, Mário Dinis-Ribeiro, project staR: European Network on the Study of 
Germline Genetics of Gastric Cancer | Identifikation von Risikogenen fur das Adenokarzinom des 
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Magens | SCHU 2596/6-1 in collaboration with  the Center for Human Genetics, University Hospital 
of Marburg, Germany, Deutsche Forschungsgemeinschaft (DFG);  

• Dr. Peter S. Nelson, MD, PhD, Fred Hutchinson Cancer Research Center (FHCRC), Seattle, USA 

• Dr. Jamila Perini, Pharm D, PhD, Professor, Public Health and Environment, National School of 
Public Health, Oswald Cruz Foundation, Rio de Janeiro, Brazil; 

• Dra. Paula A.M. Oliveira, PhD, Professor, Department of Veterinary Sciences, University of Trás-os-
Montes and Alto Douro (CECAV-UTAD/IBB), Vila Real, Portugal; 

• Dr. Adhemar Longatto, PhD, Professor, Escola de Ciencias da Vida e da Saude da Universidade do 
Minho 

• Dr. José Carlos Machado, PhD, Professor, IPATIMUP - Instituto de Patologia e Imunologia Molecular 
da Universidade do Porto, Faculdade de Medicina, Universidade do Porto 

• Dr. Herlander Marques, MD, Escola de Ciencias da Vida e da Saude, Universidade do Minho 

• Dr. Fatima Cerqueira, PhD, Professor; Faculdade de Ciencias da Saúde, Universidade Fernando 
Pessoa; 

• Dr. Margarida Bastos, PharmD, PhD, Professor, Laboratory for Process, Environmental and Energy 
Engineering (LEPAE), Chemical Engineering Dept., Faculty of Engineering, University of Porto 
(FEUP); 

• Dr. David Boutolleau, PharmD, PhD, Sorbonne Universités, UPMC Université Paris 06, CR7, Centre 
d'Immunologie et des Maladies Infectieuses (CIMI-Paris), Paris, France; 

• Dr. Paul J Farrell, PhD, EBV Laboratory, Virology Department, Imperial College Faculty of Medicine; 

 

4.8  Clinical Research Unit 

 

1. Coordinator 

 
José Dinis, MD 
 

2. Number of active clinical trials and patients enrolled 

 

Area 
N. Active Clinical 

Trials 

N. Patients in 

Clinical Trials 

N. Randomized 

Patients 

Digestive 13 9 3 

Gynecology 1 3 0 

Lung 18 25 3 

Oncohematology 34 78 13 

Head and Neck 7 21 2 

Breast 30 140 24 

Urology 12 23 7 

Pediatrics 4 7 3 

Skin, Soft Tissue and Bone 9 18 4 

Unknown Primary 1 2 1 

Intensive Care 0 0 0 

Endocrine Tumors 1 1 0 

Transplants 4 12 0 

Intervention Radiology 1 4 0 

Immunohemotherapy 1 0 0 
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Gastroenterology 1 0 0 

Basket trial 4 6 5 

Total 141 349 65 

 
 

3. List of active clinical trials 

 

• A randomized, double-blind, multicenter study of denosumab compared with zoledronic acid 
(Zometa) in the treatment of bone disease in subjects with newly diagnosed multiple myeloma 
(20090482, Investigadora Principal Dra. Isabel Oliveira) 

• A randomized, open-label, controlled phase 3 adaptive trial to investigate the efficacy, safety, and 
tolerability of the BiTE® antibody blinatumomab as consolidation therapy versus conventional 
consolidation chemotherapy in pediatric subjects with high-risk first relapse B-precursor acute 
lymphoblastic leukemia (ALL) (20120215, Investigador Principal Dr. Ana Maia Ferreira) 

• A randomized phase II study of fulvestrant in combination with the dual mTOR inhibitor AZD2014 
or everolimus or fulvestrant alone in estrogen receptor positive advanced or metastatic breast 
cancer (009175QM MANTA, Investigadora Principal Dra. Marta Ferreira) 

• A phase 3 open-label, randomized, multicenter study of NKTR-102 versus treatment of physician's 
choice (TPC) in patients with metastatic breast cancer who have stable brain metastases and have 
been previously treated with an anthracycline, a taxane, and capecitabine (15-102-14 ATTAIN, 
Investigadora Principal Prof. Dra. Cláudia Vieira) 

• A phase III, randomized, double-blind, placebo-controlled study evaluating the efficacy and safety 
of copanlisib in combination with rituximab in patients with relapsed indolent B-cell non-Hodgkin's 
lymphoma (iNHL) - CHRONOS-3 (17067 CHRONOS-3, Investigador Principal Dr. Sérgio Chacim) 

• A phase III, randomized, double-blind, controlled, multicenter study of intravenous PI3K inhibitor 
copanlisib in combination with standard immunochemotherapy versus standard 
immunochemotherapy in patients with relapsed indolent non-Hodgkin's lymphoma (iNHL) - 
CHRONOS-4 (17833 CHRONOS-4, Investigadora Principal Dra. Cláudia Moreira) 

• A phase 2, single-arm study of bempegaldesleukin (NKTR-214) in combination with nivolumab in 
cisplatin ineligible, locally advanced or metastatic urothelial cancer patients (18-214-10 / CA045-
012, Investigadora Principal Dra. Cátia Faustino) 

• A phase 1b/3 multicenter, trial of talimogene laherparepvec in combination with pembrolizumab 
(MK-3475) for treatment of unresectable stage IIIB to IVM1c melanoma (MASTERKEY-265) 
(20110265 MASTERKEY-265, Investigadora Principal Dra. Paula Ferreira) 

• A randomized, double-blind, active-controlled, phase 3 study evaluating the efficacy and safety of 
ABP 959 compared with eculizumab in adult subjects with paroxysmal nocturnal hemoglobinuria 
(PNH) (20150168 Dahlia, Investigadora Principal Dra. Cláudia Moreira) 

• A phase 3 multicenter, randomized, open label, active-controlled, study of AMG 510 versus 
docetaxel for the treatment of previously treated locally advanced and unresectable or metastatic 
NSCLC subjects with mutated KRAS p.G12C (20190009 CodeBreak 200, Investigadora Principal Dra. 
Marta Soares) 

• A randomized, double-blind, adaptive, phase II/III study of GSK3359609 or placebo in combination 
with pembrolizumab for first-Line treatment of PD-L1 positive recurrent/metastatic head and neck 
squamous cell carcinoma (209229 INDUCE-3, Investigadora Principal Prof. Dra. Cláudia Vieira) 

• A phase 3 multicenter, randomized, double-blind, placebo-controlled trial of the FLT3 inhibitor 
gilteritinib (ASP2215) administered as maintenance therapy following induction/consolidation 
therapy for subjects with FLT3/ITD AML in first complete remission (2215-CL-0302 GOSSAMER, 
Investigadora Principal Dra. Ana Espirito Santo) 

• A multinational, randomised, double-blind, placebo-controled, phase III efficacy and safety study of 
ODM-201 in men with high-risk non-metastatic castration-resistant prostate cancer (3104007 
ARAMIS, Investigadora Principal Dra. Alina Rosinha) 
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• A phase 3 study of erdafitinib compared with vinflunine or docetaxel or pembrolizumab in subjects 
with advanced urothelial cancer and selected FGFR gene aberrations (42756493BLC3001 THOR, 
Investigadora Principal Dra. Cátia Faustino) 

• A phase 3, randomized, controlled, open-label study of VELCADE (bortezomib) melphalan-
prednisone (VMP) compared to daratumumab in combination with VMP (D-VMP), in subjects with 
previously untreated multiple myeloma who are ineligible for high-dose therapy 
(54767414MMY3007 ALCYONE, Principal Dr. Ângelo Martins) 

• An open-label, randomized phase 3 study to evaluate enfortumab vedotin vs chemotherapy in 
subjects with previously treated locally advanced or metastatic urothelial cancer (EV-301) (7465-CL-
0301, Investigadora Principal Dra. Filipa Carneiro) 

• A phase 1b study of ASP8374, an immune checkpoint inhibitor, as a single agent and in combination 
with pembrolizumab in subjects with advanced solid tumors (8374-CL-0101, Investigador Principal 
Dr. Júlio Oliveira) 

• A phase 3, global, multi-center, double-blind, randomized, efficacy study of zolbetuximab 
(IMAB362) plus CAPOX compared with placebo plus CAPOX as first-line treatment of subjects with 
claudin (CLDN) 18.2-Positive, HER2-negative, locally advanced unresectable or metastatic gastric or 
gastroesophageal junction (GEJ) adenocarcinoma (8951-CL-0302 GLOW, Investigadora Principal 
Dra. Cátia Faustino) 

• Multicenter, randomized, double-blind, placebo-controlled, phase 3 trial of fulvestrant (FASLODEX) 
with or without PD-0332991 (PALBOCICLIB) ± goserelin in women with hormone receptor-positive, 
HER2-negative metastatic breast cancer whose disease progressed after prior endocrine therapy 
(A5481023 PALOMA, Investigadora Principal Dra. Joana Bordalo e Sá) 

• A multicentre, stratified, open, randomized, comparator-controlled, parallel-group phase III study 
comparing treatment with 177Lu-DOTA0-Tyr3-octreotate to octreotide LAR in patients with 
inoperable, progressive, somatostatin receptor positive, midgut carcinoid tumours. (AAA-III-01 
NETTER-1, Investigadora Principal Dra. Isabel Azevedo) 

• PALbociclib CoLlaborative Adjuvant Study: A randomized phase III trial of Palbociclib with standard 
adjuvant endocrine therapy versus standard adjuvant endocrine therapy alone for hormone 
receptor positive (HR+) / human epidermal growth factor receptor 2 (HER2)-negative early breast 
cancer (ABGSG 42 PALLAS, Investigadora Principal Dra. Susana Sousa) 

• A phase 3, double-Blind, placebo-controlled study of quizartinib (AC220) administered in 
combination with induction and consolidation chemotherapy, and administered as maintenance 
therapy in subjects 18 to 75 years old with newly diagnosed FLT3-ITD (+) Acute Myeloid Leukemia 
(QuANTUM-First) (AC220-A-U302 QuANTUM-First, Investigador Principal Dr. Ângelo Martins) 

• A phase 3, open-label, randomized study to compare the efficacy and safety of luspatercept (ACE-
536) versus epoetin alfa for the treatment of anemia due to IPSS-R very low, low or intermediate 
risk myelodysplastic syndromes (MDS) in ESA naïve subjects who require red blood cell transfusions 
(ACE-536-MDS-002 COMMANDS, Investigadora Principal Dr. Dulcineia Pereira) 

• A phase 1/2 open-label, multi-center, safety, preliminary efficacy and pharmacokinetic (PK) study of 
isatuximab in combination with other anti-cancer therapies in participants with lymphoma 
(ACT15320, Investigadora Principal Dra. Ilídia Moreira) 

• Open-label, single-arm trial to evaluate antitumor activity, safety, and pharmacokinetics of 
isatuximab used in combination with chemotherapy in pediatric patients from 28 days to less than 
18 years of age with relapsed/refractory B or T acute lymphoblastic leukemia or acute myeloid 
leukemia in first or second relapse (ACT15378 ISAKIDS, Investigador Principal Dr. Vitor Costa) 

• Open-label, single-arm trial to evaluate antitumor activity, safety, and pharmacokinetics of 
SAR408701 used in combination with ramucirumab in metastatic, nonsquamous, non-small-cell 
lung cancer (NSQ NSCLC) patients with CEACAM5-positive tumors, previously treated with 
platinum-based chemotherapy and an immune checkpoint inhibitor (ACT16525 CARMEN-LC04, 
Investigador Principal Dr. Júlio Oliveira) 

• A randomized, open label, phase III trial to evaluate the efficacy and safety of palbociclib + anti-
HER2 therapy + endocrine therapy vs. anti-HER2 therapy + endocrine therapy after induction 
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treatment for hormone receptor positive (HR+)/HER2-positive metastatic breast cancer (AFT-38 
PATINA, Investigadora Principal Prof. Dra. Cláudia Vieira) 

• A phase 3, multicenter, multinational, randomized, open-label, parallel-arm study of avelumab 
(MSB0010718C) plus best supportive care versus best supportive care alone as a maintenance 
treatment in patients with locally advanced or metastatic urothelial cancer whose disease did not 
progress after completion of first-line platinum-containing chemotherapy (B9991001, Investigadora 
Principal Dra. Cátia Faustino) 

• A randomized double-blind phase 3 study of avelumab in combination with standard of care 
chemoradiotherapy (cisplatin plus definitive radiation therapy) versus standard of care 
chemoradiotherapy in the front-line treatment of patients with locally advanced squamous cell 
carcinoma of the head and neck (B9991016 JAVELIN Head and Neck 100, Investigador Principal Dr. 
José Dinis) 

• An open-label, multicenter extension study of trastuzumab emtansine administered as a single 
agent or in combination with other anti-cancer therapies in patients previously enrolled in a 
Genentech and /or F. Hoffmann-La Roche Ltd. - sponsored trastuzumab emtansine study (BO25430, 
Investigadora Principal Dra. Inés Pousa) 

• Randomized, multicenter, phase III, open label study of alectinib versus crizotinib in treatment 
naïve anaplastic lymphoma kinase-positive advanced non-small cell lung cancer (BO28984 ALEX, 
Investigador Principal Dr. Júlio Oliveira) 

• A phase III; open-label, randomized, study to evaluate the efficacy and safety of adjuvant platinum-
bases chemotherapy in patients with completely resected stage IB (tumors  4 cm) to stage IIIA 
anaplastic lymphoma kinase-positive non-small cell lung cancer  (BO40336 ALINA, Investigador 
Principal Dr. Júlio Oliveira) 

• Double-blind, randomised, placebo-controlled, phase IIa trial on the efficacy and tolerability of an 
8-week treatment with two different doses of budesonide orodispersible tablets vs. placebo for 
prevention of oesophageal strictures in adult patients after endoscopic submucosal dissection for 
squamous cell carcinoma (BUL-5/ESD PEGASUS-1, Investigador Principal Dr. Diogo Libânio) 

• A phase 3, randomized, double-blind, multicenter study comparing oral MLN9708 plus 
lenalidomide and dexamethasone versus placebo plus lenalidomide and dexamethasone in adult 
patients with relapsed and/or refractory multiple myeloma (C16010, Investigadora Principal Dra. 
Luísa Viterbo) 

• A phase 3, randomized, placebo-controlled, double-blind study of oral ixazomib citrate (MLN9708) 
maintenance therapy in patients with multiple myeloma following autologous stem cell transplant 
(C16019, Investigador Principal Dr. Luís Cláudio Leite) 

• A phase 3, randomized, placebo-controlled, double-blind study of oral ixazomib maintenance 
therapy after initial therapy in patients with newly diagnosed multiple myeloma not treated with 
stem cell transplantation (C16021, Investigador Principal Dr. Nelson Domingues) 

• A phase 4, open-label, single-arm study of brentuximab vedotin in patients with relapsed or 
refractory systemic anaplastic large cell lymphoma (C25006, Investigadora Principal Dra. Ana 
Espírito Santo) 

• A phase 3, randomized, double-blind, placebo-controlled study of talazoparib with enzalutamide in 
metastatic castration-resistant prostate cancer (C3441021 TALAPRO-2, Investigadora Principal Dra. 
Alina Rosinha) 

• A phase 3, randomized, open-label study of NKTR-214 combined with nivolumab versus nivolumab 
in participants with previously untreated unresectable or metastatic melanoma (CA045-001, 
Investigadora Principal Dra. Dânia Marques) 

• An open-label, randomized phase 3 trial of combinations of nivolumab, elotuzumab, pomalidomide 
and dexamethasone in relapsed and refractory multiple myeloma (CheckMate 602: CHECKpoint 
pathway and nivoluMAb clinical Trial Evaluation 602) (CA209602 CheckMate 602, Investigador 
Principal Dr. José Mário Mariz) 

• A randomized phase 3 study of nivolumab plus ipilimumab or nivolumab combined with 
fluorouracil plus cisplatin versus fluorouracil plus cisplatin in subjects with unresectable advanced, 
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recurrent or metastatic previously untreated esophageal squamous cell carcinoma (CheckMate 
648: CHECKpoint pathway and nivoluMab clinical Trial Evaluation 648) (CA209648 CheckMate 648, 
Investigador Principal Dr. Ivo Julião) 

• A randomized, multicenter, open-label, phase 3 study of nivolumab plus ipilimumab or nivolumab 
in combination with oxaliplatin plus fluoropyrimidine versus oxaliplatin plus fluoropyrimidine in 
subjects with previously untreated advanced or metastatic gastric or gastroesophageal junction 
cancer (CheckMate 649: CHECKpoint pathway and nivoluMab clinical Trial Evaluation 649) 
(CA209649 CheckMate 649, Investigador Principal Dr. Nuno Sousa) 

• A phase 2, multi-center, open-label, randomized study of oral asciminib added to imatinib versus 
continued imatinib versus switch to nilotinib in patients with CML-CP who have been previously 
treated with imatinib and have not achieved deep molecular response (CABL001E2201 ASC4MORE, 
Investigadora Principal Dra. Isabel Oliveira) 

• A randomized, double-blind, placebo-controlled, phase III study evaluating the efficacy and safety 
of pembrolizumab plus platinum-based doublet chemotherapy with or without canakinumab as 
first line therapy for locally advanced or metastatic non-squamous and squamous non-small cell 
lung cancer subjects (CACZ885U2301 CANOPY-1, Investigadora Principal Dra. Marta Soares) 

• A prospective, randomized, open label two arm phase III study to evaluate treatment free 
remission (TFR) rate in patients with Philadelphia-positive CML after two different durations of 
consolidation treatment with nilotinib 300mg BID (CAMN107AIC05 ENEST Path, Investigadora 
Principal Dra. Ilídia Moreira) 

• A phase III study of BBI-608 plus nab-paclitaxel with gemcitabine in adult patients with metastatic 
pancreatic adenocarcinoma. (CanStem111P, Investigador Principal Dr. Nuno Sousa) 

• A phase 3, multicenter, randomized, open-label study to compare the efficacy and safety of 
pomalidomide (POM), bortezomib (BTZ) and low-dose dexamethasone (LD-DEX) versus bortezomib 
and low-dose dexamethasone in subjects with relapsed or refractory multiple myeloma (MM) (CC-
4047-MM-007 OPTIMISMM, Investigadora Principal Dra. Luísa Viterbo) 

• A phase 3, randomized, double-blind, placebo-controlled study to compare efficacy and safety of 
oral azacitidine plus best supportive care versus best supportive care as maintenance therapy in 
subjects with acute myeloid leukemia in complete remission (CC-486-AML-001, Investigadora 
Principal Dra. Isabel Oliveira) 

• A phase 3, multicenter, randomized, double-blind, placebo-controlled, parallel-group study of the 
efficacy and safety of lenalidomide (REVLIMID®) as maintenance therapy for patients with B-cell 
chronic lymphocytic leukemia following second line therapy (The CONTINUUM Trial) (CC-5013-CLL-
002 CONTINUUM, Investigador Principal Dr. José Mário Mariz) 

• A phase 3, multicenter, randomized, open-label, parallel-group study of the efficacy and safety of 
lenalidomide (REVLIMID®) versus chlorambucil as first-line therapy for previously untreated elderly 
patients with B-cell chronic lymphocytic leukemia (The ORIGIN Trial) (CC-5013-CLL-008 ORIGIN, 
Investigador Principal Dr. Nelson Domingues) 

• A phase 3, double-blind, randomized study to compare the efficacy and safety of rituximab Plus 
lenalidomide (CC-5013) versus rituximab plus placebo in subjects with relapsed/refractory indolent 
lymphoma (CC-5013-NHL-007 AUGMENT, Investigadora Principal Dra. Cláudia Moreira) 

• Open-label, phase IIIb study of dabrafenib in COMBInation with trametinib in the Adjuvant 
treatment of stage III BRAF V600 mutation-positive melanoma after complete resection to evaluate 
the impact on pyrexia related outcomes of an adapted pyrexia AE-management algorithm (Plus) 
(CDRB436F2410 COMBI-APlus, Investigador Principal Dr. Ivo Julião) 

• Neoadjuvant immunotherapy with durvalumab (MEDI4736) in non-surgical early stage or locally 
advanced non-small cell lung cancer (NSCLC) followed by radical radiotherapy or 
chemoradiotherapy (CI-IPOP 74/2017 IDEAR, Investigador Principal Dr. Júlio Oliveira) 

• Phase II trial of the addition of lapatinib to capecitabine versus capecitabine alone as radio-
sensitizers in KRAS wild type resectable rectal cancer (LaRRC Trial) (CI-IPOP.22-2012 LaRRC, 
Investigador Principal Dr. Nuno Sousa) 
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• A phase III randomized open-label multi-center study of ruxolitinib vs. best available therapy in 
patients with corticosteroid-refractory chronic graft vs host disease after allogenic stem cell 
transplantation (REACH 3) (CINC424D2301 REACH 3, Investigador Principal Dr. António Campos 
Júnior) 

• An open-label early access phase IIIb study of trifluridine / tipiracil (S 95005/TAS-102) in patients 
with a pretreated metastatic colorectal cancer (CL3-95005-004 SOLSTICE, Investigadora Principal 
Dra. Dânia Marques) 

• A multicenter, randomized, open-label phase 2 study evaluating the safety and efficacy of three 
different regimens of oral panobinostat in combination with subcutaneous bortezomib and oral 
dexamethasone in patients with relapsed or relapsed/refractory multiple myeloma who have been 
previously exposed to immunomodulatory agents (CLBH589D2222 PANORAMA-3, Investigador 
Principal Dr. José Mário Mariz) 

• A phase II, multicenter, randomized, open-label study to evaluate the safety and efficacy of 400 mg 
of ribociclib in combination with non-steroidal aromatase inhibitors for the treatment of pre- and 
postmenopausal women with hormone receptor-positive, HER2-negative advanced breast cancer 
who received no prior therapy for advanced disease (CLEE011A2207 AMALEE, Investigadora 
Principal Dra. Ana Ferreira) 

• An open-label, multicenter, phase IIIb study to assess the safety and efficacy of ribociclib (LEE011) 
in combination with letrozole for the treatment of men and pre/postmenopausal women with 
hormone receptor-positive (HR+) HER2-negative (HER2-) advanced breast cancer (aBC) with no 
prior hormonal therapy for advanced disease (CLEE011A2404 COMPLEEMENT-1, Investigadora 
Principal Dra. Ana Ferreira) 

• A phase III randomized, double-blind, placebo-controlled study of LEE011 or placebo in 
combination with tamoxifen and goserelin or a non-steroidal aromatase inhibitor (NSAI) and 
goserelin for the treatment of premenopausal women with hormone receptor positive, HER2-
negative, advanced breast cancer (CLEE011E2301 MONALEESA-7, Investigadora Principal Dra. 
Susana Sousa) 

• A randomized double-blind, placebo-controlled study of ribociclib in combination with fluvestrant 
for the treatment of postmenopausal women with hormone receptor positive, HER2-negative, 
advanced breast cancer who have received no or only one line of prior endocrine treatment 
(CLEE011F2301 MONALEESA-3, Investigadora Principal Dra. Ana Ferreira) 

• A randomized, double-blind, placebo-controlled phase III multi-center study of azacitidine with or 
without MBG453 for the treatment of patients with intermediate, high or very high risk 
myelodysplastic syndrome (MDS) as per IPSS-R, or chronic myelomonocytic leukemia-2 (CMML-2) 
(CMBG453B12301 STIMULUS MDS 2, Investigadora Principal Dra. Ana Espírito Santo) 

• A 2-part phase III randomized, open label, multicenter study of LGX818 plus MEK162 versus 
vemurafenib and LGX818 monotherapy in patients with unresectable or metastatic BRAF V600 
mutant melanoma (CMEK162B2301 COLUMBUS, Investigadora Principal Dra. Paula Ferreira) 

• A phase III, double-blinded, randomized, placebo-controlled study of atezolizumab plus cobimetinib 
and vemurafenib versus placebo plus cobimetinib and vemurafenib in previously untreated 
BRAFV600 mutation-positive patients with unresectable locally advanced or metastatic melanoma 
(CO39262 TRILOGY, Investigadora Principal Dra. Paula Ferreira) 

• A phase III, randomized, double-blind, placebo-controlled, multicenter trial testing ipatasertib plus 
abiraterone plus prednisone/prednisolone, relative to placebo plus abiraterone plus 
prednisone/prednisolone in adult male patients with asymptomatic or mildly symptomatic, 
previously untreated, metastatic castrate-resistant prostate cancer (CO39303 IPATential 150, 
Investigadora Principal Dra. Cátia Faustino) 

• A phase III, double-blind, placebo-controlled, randomized study of ipatasertib in combination with 
atezolizumab and paclitaxel as a treatment for patients with locally advanced unresectable or 
metastatic triple-negative breast cancer (CO41101 IPATunity170, Investigadora Principal Dra. Inés 
Pousa) 
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• A randomized, double-blind, placebo-controlled, phase III study comparing the combination of 
PDR001, Dabrafenib and trametinib versus placebo, dabrafenib and Trametinib in previously 
untreated patients with unresectable or metastatic BRAF V600 mutant melanoma (CPDR001F2301 
COMBI-i, Investigadora Principal Dra. Dânia Marques) 

• A phase III, randomized, double-blind study of chemotherapy with daunorubicin or idarubicin and 
cytarabine for induction and intermediate dose cytarabine for consolidation plus midostaurin 
(PKC412) or chemotherapy plus placebo in newly diagnosed patients with FLT-3 mutation negative 
acute myeloid leukemia (AML) (CPKC412E2301, Investigador Principal Dr. Sérgio Chacim) 

• A phase 3, randomized study of margetuximab plus chemotherapy vs trastuzumab plus 
chemotherapy in the treatment of patients with HER2+ metastatic breast cancer who have received 
two prior anti-HER2 therapies and require systemic treatment (CP-MGAH22-04 SOPHIA, 
Investigador Principal Prof. Dr. Miguel Abreu) 

• An open-label, phase II, single-arm study of everolimus in combination with letrozole in the 
treatment of postmenopausal women with estrogen receptor positive HER2 negative metastatic or 
locally advanced breast cancer (CRAD001Y24135 BOLERO 4, Investigadora Principal Dra. Inés 
Pousa) 

• An open-label, comparative trial to evaluate the effect of imILT in patients with advanced disease 
or stage IV pancreatic carcinoma (CTP-2015-006, Investigador Principal Dr. Belarmino Gonçalves) 

• A phase IIIb, single-arm, open-label multicentre study of olaparib maintenance monotherapy in 
platinum sensitive relapsed non germline BRCA mutated ovarian cancer patients who are in 
complete or partial response following platinum-based chemotherapy (D0816C00020 OPINION, 
Investigadora Principal Dra. Marta Ferreira) 

• A randomised, double-blind, parallel group, placebo-controlled multi-centre phase III study to 
assess the efficacy and safety of olaparib versus placebo as adjuvant treatment in patients with 
germline BRCA1/2 mutations and high risk HER2 negative primary breast cancer who have 
completed definitive local treatment and neoadjuvant or adjuvant chemotherapy (D081CC00006 
OLYMPIA, Investigador Principal Prof. Dr. Miguel Abreu) 

• A phase 1, open-label, dose-escalation and dose-expansion study to evaluate the safety, tolerability 
pharmacokinetics immunogenicity, and antitumor activity of MEDI5752 in subjects with advanced 
solid tumors (D7980C00001, Investigador Principal Dr. Júlio Oliveira) 

• A phase 2, open-label, multicenter, randomized, multidrug platform study of durvalumab alone or 
in combination with novel agents in subjects with locally advanced, unresectable, stage III non-
small cell lung cancer (D9108C00001 COAST, Investigadora Principal Dra. Ana Rodrigues) 

• A phase 2 open-label, multicenter, randomized, multidrug platform study of neoadjuvant 
durvalumab alone or in combination with novel agents in subjects with resectable, early-stage (I [> 
2 cm] to IIIA) non-small cell lung cancer (D9108C00002 NeoCOAST, Investigador Principal Dr. Júlio 
Oliveira) 

• A phase 3, multicenter, randomized, open-label, active-controlled trial of DS-8201a, an anti-HER2-
antibody drug conjugate (ADC), versus treatment of physician's choice for HER2-low, unresectable 
and/or metastatic breast cancer subjects (DS8201-A-U303 DESTINY, Investigadora Principal Dra. 
Ana Rodrigues) 

• A randomized, open-label (formerly double-blind), phase 2 trial to assess safety and efficacy of 
lenvatinib at two different starting doses (18 mg vs 14 mg QD) in combination with everolimus (5 
mg QD) in renal cell carcinoma following one prior VEGF-targeted treatment (E7080-G000-218, 
Investigadora Principal Dra. Joaquina Maurício) 

• A phase 3 randomized, open-label, multicenter study assessing the clinical benefit of isatuximab 
(SAR650984) in combination with bortezomib (Velcade®), lenalidomide (Revlimid®) and 
dexamethasone versus bortezomib, lenalidomida and dexamethasone in patients with newly 
diagnosed multiple myeloma not eligible for transplant (EFC12522 IMROZ, Investigador Principal 
Dr. Ângelo Martins) 

• A phase 3 randomized, open-label, multicenter study comparing Isatuximab (SAR650984) in 
Combination with pomalidomide and low-dose dexamethasone versus pomalidomide and low-dose 
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dexamethasone in patients with refractory or relapsed and refractory multiple myeloma (EFC14335 
ICARIA-MM, Investigadora Principal Dra. Cláudia Moreira) 

• A phase III, open-label, multicenter trial of avelumab (MSB0010718C) versus platinum-based 
doublet as a first line treatment of recurrent or stage IV PD L1+ non small cell lung cancer (EMR 
100070-005 JAVELIN Lung 100, Investigadora Principal Dra. Marta Soares) 

• INtegratioN of trastuzumab, with or without pertuzumab, into periOperatiVe chemotherApy of 
HER-2 posiTIve stOmach caNcer: the INNOVATION-TRIAL (EORTC-1203-GITCG INNOVATION, 
Investigadora Principal Dra. Cátia Faustino) 

• Apixaban for the treatment of venous thromboembolism in patients with cancer: a prospective 
randomized open blinded endpoint (PROBE) study - the Caravaggio study (FADOI 03.2016 
CARAVAGGIO, Investigadora Principal Dra. Maria Rosales Sueiro) 

• A phase 3 randomized, double-blind, controlled study evaluating FPA144 and modified FOLFOX6 in 
patients with previously untreated advanced gastric and gastroesophageal cancer: phase 3 
preceded by dose-finding in phase 1 (FPA144-004 FIGHT, Investigadora Principal Dra. Alina Rosinha) 

• Phase III clinical trial for evaluation of prophylactic treatment with minocycline versus reactive 
treatment of dermatological toxicity secondary to cetuximab in patients with metastatic colorectal 
cancer (GEOS-01-2011, Investigador Principal Dr. Nuno Sousa) 

• An open-label, extension (rollover) study of vemurafenib in patients with BRAFV600 mutation-
positive malignancies previously enrolled in an antecedent vemurafenib protocol (GO28399, 
Investigadora Principal Dra. Dânia Marques) 

• A phase III, open-Label, randomized study of MPDL3280A (anti-PD-L1 antibody) in combination 
with carboplatin + paclitaxel with or without bevacizumab compared with carboplatin + paclitaxel + 
bevacizumab in chemotherapy-naïve patients with stage IV non-squamous non-small cell lung 
cancer (GO29436, Investigadora Principal Dra. Isabel Azevedo) 

• A phase III, open-label, randomized study to investigate the efficacy and safety of atezolizumab 
(anti-PD-L1 antibody) compared with best supportive care following adjuvant cisplatin-based 
chemotherapy in PD-L1-selected patients with completely resected stage IB?IIIA non-small cell lung 
cancer (GO29527, Investigador Principal Dr. Júlio Oliveira) 

• A phase III, multicenter, randomized, open-label, controlled study to evaluate the efficacy, safety, 
and pharmacokinetics of atezolizumab given in combination with cabozantinib versus docetaxel 
monotherapy in patients with metastatic non-small cell lung cancer previously treated with an anti-
PD-L1/PD-1 antibody and platinum-containing chemotherapy (GO41892 Contact-1, Investigadora 
Principal Dra. Inés Pousa) 

• A randomized, open-label, phase 3 study of abemaciclib combined with standard adjuvant 
endocrine therapy versus standard adjuvant endocrine therapy alone in patients with high risk, 
node positive, early stage, hormone receptor positive, human epidermal receptor 2 negative, 
breast cancer (I3Y-MC-JPCF MonarchE, Investigador Principal Prof. Dr. Miguel Abreu) 

• A randomized, double-blind, placebo-controlled phase 3 study of itacitinib or placebo in 
combination with corticosteroids for the treatment of first-line acute graft-versus-host disease 
(INCB 39110-301 GRAVITAS-301, Investigador Principal Dr. Carlos Pinho Vaz) 

• International study for treatment of standard risk childhood relapsed ALL 2010: A randomized 
phase III study conducted by the Resistant Disease Committee of the International BFM study 
group (IntReALL SR 2010, Investigador Principal Dr. Vitor Costa) 

• A phase 3 randomized, open-label study comparing Pexa-Vec (vaccinia GM-CSF / thymidine kinase-
deactivated virus) followed by sorafenib versus sorafenib in patients with advanced hepatocellular 
carcinoma (HCC) without prior systemic therapy (JX594-HEP024 PHOCUS, Investigadora Principal 
Dra. Maria Fragoso) 

• A phase II basket study of the oral TRK inhibitor LOXO-101 in subjects with NTRK fusion-positive 
tumors (LOXO-TRK-15002 NAVIGATE, Investigador Principal Dr. Nuno Sousa) 

• An open-label study to investigate the tolerability, pharmacokinetics and anti-tumour effect 
following photodynamic therapy (PDT) with single-ascending doses of LUZ11 in patients with 
advanced head and neck cancer (LUZ11-CDU-001, Investigador Principal Prof. Dr. Lúcio Lara Santos) 
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• A phase III randomized, placebo-controlled trial of carboplatin and paclitaxel with or without the 
PARP inhibitor veliparib (ABT-888) in HER-2 negative metastatic or locally advanced unresectable 
BRCA-associated breast cancer (M12-914, Investigador Principal Prof. Dr. Miguel Abreu) 

• Open-Label, single arm, phase 3b, multi-center study evaluating the efficacy of venetoclax (ABT-
199) in relapsed/refractory subjects with chronic lymphocytic leukemia (CLL) (VENICE I) (M15-550 
VENICE-I, Investigador Principal Dr. José Mário Mariz) 

• A randomized, double-blind, placebo-controlled phase 3 study of venetoclax in combination with 
azacitidine versus azacitidine in treatment naïve subjects with acute myeloid leukemia who are 
ineligible for standard induction therapy (M15-656, Investigador Principal Dr. Ângelo Martins) 

• A randomized, open-label, multicenter, phase 3 study of rovalpituzumab tesirine compared with 
topotecan for subjects with advanced or metastatic DLL3high small cell lung cancer (SCLC) who 
have first disease progression during or following front-line platinum-based chemotherapy (TAHOE) 
(M16-289 TAHOE, Investigadora Principal Dra. Ana Rodrigues) 

• A randomized, double-blind, placebo-controlled phase 3 study of rovalpituzumab tesirine as 
maintenance therapy following first-line platinum-based chemotherapy in subjects with extensive 
stage small cell lung cancer (MERU) (M16-298 MERU, Investigadora Principal Dra. Inés Pousa) 

• Phase 2 study of MCLA-128-based combinations in metastatic breast cancer (MBC): MCLA-
128/trastuzumab/chemotherapy in HER2-positive MBC and MCLA-128/endocrine therapy in 
estrogen receptor positive and low HER2 expression MBC (MCLA-128-CL02, Investigadora Principal 
Dra. Ana Ferreira) 

• A randomized multicenter, open-label, phase 2 study evaluating the efficacy and safety of 
azacitidine subcutaneous in combination with durvalumab (MEDI4736) in previously untreated 
subjects with higher-risk myelodysplastic syndromes (MDS) or in elderly (? 65 years) acute myeloid 
leukemia (AML) subjects not eligible for hematopoietic stem cell transplantation (HSCT) 
(MEDI4736-MDS-001 FUSION, Investigadora Principal Dra. Ilídia Moreira) 

• A phase III randomized trial of MK-3475 (pembrolizumab) versus standard treatment in subjects 
with recurrent or metastatic head and neck cancer (MK3475-040, Investigador Principal Dr. José 
Dinis) 

• Adjuvant immunotherapy with anti-PD-1 monoclonal antibody pembrolizumab (MK-3475) versus 
placebo after complete resection of high-risk stage III melanoma: A randomized, double-blind 
phase 3 trial of the EORTC Melanoma Group (MK3475-054 EORTC 1325, Investigadora Principal 
Dra. Paula Ferreira) 

• A randomized, phase 3 trial with anti-PD-1 monoclonal antibody pembrolizumab (MK-3475) versus 
placebo for patients with early stage NSCLC after resection and completion of standard adjuvant 
therapy (MK3475-091 PEARLS, Investigadora Principal Dra. Marta Soares) 

• A phase III randomized open-label study of single agent pembrolizumab vs physicians' choice of 
single agent docetaxel, paclitaxel, or irinotecan in subjects with advanced/metastatic 
adenocarcinoma and squamous cell carcinoma of the esophagus that have progressed after first-
line standard therapy (MK3475-181 KEYNOTE-181, Investigadora Principal Dra. Paula Ferreira) 

• A phase III, randomized, double-blind study to evaluate pembrolizumab plus chemotherapy vs 
placebo plus chemotherapy as neoadjuvant therapy and pembrolizumab vs placebo as adjuvant 
therapy for triple negative breast cancer (TNBC) (MK3475-522, Investigadora Principal Dra. Marta 
Ferreira) 

• A phase 3, randomized, double-blind, placebo-controlled study to evaluate pembrolizumab versus 
placebo as adjuvant therapy following surgery and radiation in participants with high-risk locally 
advanced cutaneous squamous cell carcinoma (LA cSCC) (MK3475-630 KEYNOTE-630, Investigadora 
Principal Dra. Paula Ferreira) 

• A phase 3 randomized, open-label clinical study to evaluate the efficacy and safety of 
pembrolizumab plus epacadostat, pembrolizumab monotherapy, and the EXTREME regimen as first 
line treatment for recurrent or metastatic head and neck squamous cell carcinoma (KEYNOTE-
669/ECHO-304) (MK3475-669, Investigador Principal Dr. José Dinis) 
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• A phase 3, randomized, comparator-controlled clinical trial to study the efficacy and safety of 
pembrolizumab (MK-3475) in combination with Bacillus Calmette-Guerin (BCG) in participants with 
high-risk non-muscle invasive bladder cancer (HR NMIBC) that is persistent or recurrent following 
BCG induction (MK3475-676 KEYNOTE-676, Investigador Principal Dr. Rui Freitas) 

• A phase III, randomized, open-label study to evaluate pembrolizumab as neoadjuvant therapy and 
in combination with standard of care as adjuvant therapy for stage III-IVA resectable locoregionally 
advanced head and neck squamous cell carcinoma (LA HNSCC) (MK3475-689 KEYNOTE-689, 
Investigadora Principal Prof. Dra. Cláudia Vieira) 

• A randomized, double-blind, phase III study of pembrolizumab versus placebo in combination with 
neoadjuvant chemotherapy and adjuvant endocrine therapy for the treatment of high-risk early-
stage estrogen receptor-positive, human epidermal growth factor receptor 2-negative (ER+/HER2-) 
breast cancer (MK3475-756 KEYNOTE-756, Investigadora Principal Dra. Marta Ferreira) 

• A randomized, double-blind, placebo-controlled phase 3 trial of pembrolizumab (MK-3475) versus 
placebo in participants with esophageal carcinoma receiving concurrent definitive 
chemoradiotherapy (MK3475-975 KEYNOTE-975, Investigadora Principal Dra. Dânia Marques) 

• A phase 3 randomized study of the efficacy and safety of posaconazole versus voriconazole for the 
treatment of invasive Aspergillosis in adults (MK5592-069, Investigador Principal Dr. José Mário 
Mariz) 

• A randomized, double-blind, placebo-controlled clinical trial to evaluate the safety, tolerability, 
pharmacokinetics, and efficacy of a single infusion of bezlotoxumab (MK-6072, human monoclonal 
antibody to C. difficile toxin B) in children aged 1 to <18 Years receiving antibacterial drug 
treatment for C. difficile infection (MODIFY III) (MK6072-001 MODIFY III, Investigadora Principal 
Dra. Ana Maia Ferreira) 

• A phase 3 multicenter, randomized, double-blinded, active-controlled, clinical study to evaluate the 
safety and efficacy of lenvatinib (E7080/MK-7902) with pembrolizumab (MK-3475) in combination 
with transarterial chemoembolization (TACE) versus TACE in participants with incurable/non-
metastatic hepatocellular carcinoma (MK7902-012 LEAP-012, Investigadora Principal Dra. Maria 
Fragoso) 

• A multicenter, open-label, single-arm study of pertuzumab in combination with trastuzumab and a 
taxane in first line treatment of patients with HER2-positive advanced (metastatic or locally 
recurrent) breast cancer (MO28047 PerUse, Investigadora Principal Dra. Ana Ferreira) 

• A phase III prospective, two-cohort non-randomized, multi-centre, multinational, open label study 
to assess the safety of assisted- and self-administered subcutaneous trastuzumab as adjuvant 
therapy in patients with operable HER2-positive early breast cancer (MO28048 SafeHer, 
Investigadora Principal Dra. Ana Ferreira) 

• A single-arm open-label multi-centre extension study of pertuzumab administered as a single agent 
or in combination with other anti-cancer therapies in patients previously enrolled in a Hoffmann-La 
Roche-sponsored pertuzumab study (MO29406 PereX, Investigadora Principal Dra. Ana Ferreira) 

• A phase III, open-label, multicenter, randomized study to investigate the efficacy and safety of 
atezolizumab compared with chemotherapy in patients with treatment-naïve advanced or 
recurrent (stage IIIB not amenable for multimodality treatment) or metastatic (stage IV) non-small 
cell lung cancer who are deemed unsuitable for platinum-containing therapy (MO29872 IPSOS, 
Investigador Principal Dr. Júlio Oliveira) 

• An open label, single arm, multicenter, safety study of atezolizumab in locally advanced or 
metastatic urothelial or non-urothelial carcinoma of the urinary tract (MO29983 SAUL, 
Investigadora Principal: Dra. Filipa Carneiro) 

• A phase III, randomized, double-blind, placebo-controlled, multicenter study of the efficacy and 
safety of atezolizumab plus chemotherapy for patients with early relapsing recurrent (inoperable 
locally advanced or metastatic) triple-negative breast cancer (MO39193 IMPassion132, 
Investigadora Principal: Dra. Joana Bordalo e Sá) 
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• An open-label, phase IIIB, single arm multicenter safety study of atezolizumab (Tecentriq) plus 
nabpaclitaxel or paclitaxel in the treatment of unresectable locally advanced or metastatic triple-
negative breast cancer (MO39874 EL1SSAR, Investigador Principal Prof. Dr. Miguel Abreu) 

• A randomized, multicenter, open-label cross-over study to evaluate patient preference and 
satisfaction of subcutaneous administration of the fixed-dose combination of pertuzumab and 
trastuzumab in patients with HER2-positive early breast cancer (MO40628 PHranceSCa, 
Investigadora Principal: Dra. Susana Sousa) 

• A phase Ib, open-label, randomized study to assess safety and preliminary efficacy of tafasitamab in 
addition to R-CHOP or tafasitamab plus lenalidomide in addition to R-CHOP in patients with newly 
diagnosed diffuse large B-cell lymphoma (DLBCL) - First-MIND (MOR208C107 First-MIND, 
Investigadora Principal: Dra. Dulcineia Pereira) 

• A phase II/III, randomised, multicentre study of MOR00208 with bendamustine versus rituximab 
with bendamustine in patients with relapsed or refractory diffuse large B-cell lymphoma (R-R 
DLBCL) who are not eligible for high-dose chemotherapy (HDC) and autologous stem-cell 
transplantation (ASCT) - B-MIND (MOR208C204 B-MIND, Investigadora Principal: Dra. Dulcineia 
Pereira) 

• A phase II, randomized, active-controlled multi-center study comparing the efficacy and safety of 
targeted therapy or cancer immunotherapy guided by genomic profiling versus platinum-based 
chemotherapy in patients with cancer of unknown primary site who have received three cycles of 
platinum doublet chemotherapy (MX39795 CUPISCO, Investigadora Principal: Dra. Ana Ferreira) 

• A phase 3b, multicenter, open-label, PCI-32765 (Ibrutinib) long-term extension study (PCI-
32765CAN3001, Investigadora Principal Dra. Ana Espírito Santo) 

• A multicenter, randomized, double-blind, placebo-controlled phase 3 study of the Bruton's tyrosine 
kinase (BTK) inhibitor, ibrutinib, in combination with rituximab versus placebo in combination with 
rituximab in treatment naïve subjects with follicular lymphoma (PCYC-1141-CA, Investigador 
Principal Dr. José Mário Mariz) 

• Randomised phase II study comparing, as first-line chemotherapy, single-agent oral vinorelbine 
administered with two different schedules in patients with advanced breast cancer (PM 0259 CA 
233 BO TempoBreast-1, Investigadora Principal Dra. Ana Rodrigues) 

• Phase III randomized clinical trial of lurbinectedin (PM01183)/doxorubicin (DOX) versus 
cyclophosphamide (CTX), doxorubicin (DOX) and vincristine (VCR) (CAV) or topotecan as treatment 
in patients with small-cell lung cancer (SCLC) who failed one prior platinum-containing line 
(ATLANTIS Trial) (PM1183-C-003-14 ATLANTIS, Investigadora Principal Dra. Marta Soares) 

• Elacestrant monotherapy vs. standard of care for the treatment of patients with ER+/HER2- 
advanced breast cancer following CDK4/6 inhibitor therapy: a phase 3 randomized, open-label, 
active-controlled, multicenter trial (RAD1901-308 EMERALD, Investigadora Principal Dra. Susana 
Sousa) 

• Double blind randomized phase III study of lenalidomide (REVLIMID®) maintenance versus placebo 
in responding elderly patients with DLBCL and treated with R-CHOP in first line (REMARC, 
Investigador Principal Dr. José Mário Mariz) 

• A randomized, double blind, multicenter, parallel-group, phase III study to evaluate efficacy and 
safety of DCVAC/PCa versus placebo in men with metastatic castration resistant prostate cancer 
eligible for 1st line chemotherapy (SP005 VIABLE, Investigador Principal Dr. Nuno Sousa) 

• Randomized phase 3 multicenter open-label study to compare the efficacy of TAK-788 as first-line 
treatment versus platinum-based chemotherapy in patients with non-small cell lung cancer with 
EGFR exon 20 insertion mutations (TAK-788-3001, Investigadora Principal Dra. Ana Rodrigues) 

• A phase 1/2 study for the safety, efficacy, pharmacokinetic and pharmacodynamics evaluation of 
SAR439859, administered orally as monotherapy, then in combination with palbociclib in 
postmenopausal women with estrogen receptor-positive advanced breast cancer (TED14856, 
Investigadora Principal Dra. Ana Rodrigues) 

• Phase 1/2 study of TAS-120 in patients with advanced solid tumors harboring FGF/FGFR aberrations 
(TPU-TAS-120-101, Investigador Principal Dr. Júlio Oliveira) 
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• A randomized, double-blind, placebo-controlled, multicenter study to evaluate the efficacy and 
safety of vedolizumab in the prophylaxis of intestinal acute graft-versus-host disease in subjects 
undergoing allogeneic hematopoietic stem cell transplantation (Vedolizumab-3035 Graphite, 
Investigador Principal Dr. Luís Cláudio Leite) 

• A multicenter, multinational, phase II study to evaluate pertuzumab in combination with 
trastuzumab and standard neoadjuvant anthracycline-based chemotherapy in patients with KER2-
positive, locally advanced, inflammatory, or early-stage breast cancer (WO29217 BERENICE, 
Investigadora Principal Prof. Dra. Cláudia Vieira) 

• A phase III, multicenter, randomized, placebo-controlled study of atezolizumab (anti-PD-L1 
antibody) as monotherapy and in combination with platinum-based chemotherapy in patients with 
untreated locally advanced or metastatic urothelial carcinoma (WO30070 IMvigor130, Investigador 
Principal Dr. Nuno Sousa) 

• A phase III, multicenter, randomized, double-blind, placebo-controlled study of atezolizumab (anti-
PD-L1 antibody) as adjuvant therapy after definitive local therapy in patients with high-risk locally 
advanced squamous cell carcinoma of the head and neck (WO40242 IMvoke010, Investigador 
Principal Dr. José Dinis) 

 
4. Publications of clinical trials 

 

• Agnelli G, Becattini C, Meyer G, Munoz A, Huisman MV, Connors JM, Cohen A, Bauersachs R, 
Brenner B, Torbicki A, Sueiro MR, Lambert C, Gussoni G, Campanini M, Fontanella A, Vescovo G, 
Verso M, Caravaggio I: Apixaban for the treatment of venous thromboembolism associated with 
cancer. N Engl J Med 2020, 382(17):1599-1607. Impact factor: 74.699. 

• Cibula D, Kocian R, Plaikner A, Jarkovsky J, Klat J, Zapardiel I, Pilka R, Torne A, Sehnal B, Ostojich M, 
Petiz A, Sanchez OA, Presl J, Buda A, Raspagliesi F, Kascak P, van Lonkhuijzen L, Barahona M, Minar 
L, Blecharz P, Pakiz M, Wydra D, Snyman LC, Zalewski K, Zorrero C, Havelka P, Redecha M, Vinnytska 
A, Vergote I, Tingulstad S, Michal M, Kipp B, Slama J, Marnitz S, Bajsova S, Hernandez A, Fischerova 
D, Nemejcova K, Kohler C: Sentinel lymph node mapping and intraoperative assessment in a 
prospective, international, multicentre, observational trial of patients with cervical cancer: The 
SENTIX trial. Eur J Cancer 2020, 137:69-80. Impact factor: 2.251. 

• Novais CS, Carvalho J, Valenca-Filipe R, Rebelo M, Peres H, Costa-Ferreira A: Abdominoplasty with 
scarpa fascia preservation: randomized controlled trial with assessment of scar quality and 
cutaneous sensibility. Plast Reconstr Surg 2020, 146(2):156e-164e. Impact factor: 4.235. 

• Tabernero J, Alsina M, Shitara K, Doi T, Dvorkin M, Mansoor W, Arkenau HT, Prokharau A, Ghidini 
M, Faustino C, Gorbunova V, Zhavrid E, Nishikawa K, Ando T, Yalcin S, Van Cutsem E, Sabater J, 
Skanji D, Leger C, Amellal N, Ilson DH: Health-related quality of life associated with 
trifluridine/tipiracil in heavily pretreated metastatic gastric cancer: results from TAGS. Gastric 
Cancer 2020, 23(4):689-698. Impact factor: 7.088. 

• Zilli T, Jorcano S, Bral S, Rubio C, Bruynzeel AME, Oliveira A, Abacioglu U, Minn H, Symon Z, 
Miralbell R: Once-a-week or every-other-day urethra-sparing prostate cancer stereotactic body 
radiotherapy, a randomized phase II trial: 18 months follow-up results. Cancer Med 2020, 
9(9):3097-3106. Impact factor: 3.491.  
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5. LIST OF PUBLICATIONS WITH ABSTRACTS 
 

The list of the 224 publications of CI-IPOP in indexed journals in 2020, including the respective abstract 
whenever available, is indicated below (only those with final date of publication in 2020 are included): 
 

1. YB-1 variant and androgen receptor axis-targeted agents in metastatic castration-resistant prostate cancer 

patients.  
Afonso A, Silva J, Lopes AR, Coelho S, Patrao AS, Rosinha A, Carneiro F, Pinto AR, Mauricio MJ, Medeiros R: 
Pharmacogenomics 2020, 21(13):919-928. Impact factor: 2.339.  
Aim: To evaluate the influence of YB-1 rs10493112 variant as a genetic marker for response to second-generation 
androgen receptor axis-target agents. Methods: A hospital-based cohort study of 78 patients with metastatic 
castration-resistant prostate cancer was conducted. Genotyping was performed by TaqMan((R)) allelic discrimination 
technology. Main results: In abiraterone-treated and high-risk patients, YB-1 rs10493112 AA genotype carriers showed 
lower progression-free survival than C allele genotype patients (4 vs 17 months; p = 0.009). For carriers of AA 
genotype, multivariate Cox regression analysis revealed a fivefold increased risk of progression (p = 0.035). 
Conclusion: The study findings suggest that, for metastatic and castration-resistant prostate cancer patients, this 
polymorphism might be a putative marker for the clinical outcome. 
 
2. Competitive glucose metabolism as a target to boost bladder cancer immunotherapy.  
Afonso J, Santos LL, Longatto-Filho A, Baltazar F: Nat Rev Urol 2020, 17(2):77-106. Impact factor: 11.000.  
Bladder cancer - the tenth most frequent cancer worldwide - has a heterogeneous natural history and clinical 
behaviour. The predominant histological subtype, urothelial bladder carcinoma, is characterized by high recurrence 
rates, progression and both primary and acquired resistance to platinum-based therapy, which impose a considerable 
economic burden on health-care systems and have substantial effects on the quality of life and the overall outcomes 
of patients with bladder cancer. The incidence of urothelial tumours is increasing owing to population growth and 
ageing, so novel therapeutic options are vital. Based on work by The Cancer Genome Atlas project, which has 
identified targetable vulnerabilities in bladder cancer, immune checkpoint inhibitors (ICIs) have arisen as an effective 
alternative for managing advanced disease. However, although ICIs have shown durable responses in a subset of 
patients with bladder cancer, the overall response rate is only ~15-25%, which increases the demand for biomarkers 
of response and therapeutic strategies that can overcome resistance to ICIs. In ICI non-responders, cancer cells use 
effective mechanisms to evade immune cell antitumour activity; the overlapping Warburg effect machinery of cancer 
and immune cells is a putative determinant of the immunosuppressive phenotype in bladder cancer. This energetic 
interplay between tumour and immune cells leads to metabolic competition in the tumour ecosystem, limiting 
nutrient availability and leading to microenvironmental acidosis, which hinders immune cell function. Thus, molecular 
hallmarks of cancer cell metabolism are potential therapeutic targets, not only to eliminate malignant cells but also to 
boost the efficacy of immunotherapy. In this sense, integrating the targeting of tumour metabolism into 
immunotherapy design seems a rational approach to improve the therapeutic efficacy of ICIs. 
 
3. Apixaban for the treatment of venous thromboembolism associated with cancer.  
Agnelli G, Becattini C, Meyer G, Munoz A, Huisman MV, Connors JM, Cohen A, Bauersachs R, Brenner B, Torbicki A, 
Sueiro MR, Lambert C, Gussoni G, Campanini M, Fontanella A, Vescovo G, Verso M, Caravaggio I: N Engl J Med 2020, 
382(17):1599-1607. Impact factor: 74.699.  
BACKGROUND: Recent guidelines recommend consideration of the use of oral edoxaban or rivaroxaban for the 
treatment of venous thromboembolism in patients with cancer. However, the benefit of these oral agents is limited by 
the increased risk of bleeding associated with their use. METHODS: This was a multinational, randomized, investigator-
initiated, open-label, noninferiority trial with blinded central outcome adjudication. We randomly assigned 
consecutive patients with cancer who had symptomatic or incidental acute proximal deep-vein thrombosis or 
pulmonary embolism to receive oral apixaban (at a dose of 10 mg twice daily for the first 7 days, followed by 5 mg 
twice daily) or subcutaneous dalteparin (at a dose of 200 IU per kilogram of body weight once daily for the first 
month, followed by 150 IU per kilogram once daily). The treatments were administered for 6 months. The primary 
outcome was objectively confirmed recurrent venous thromboembolism during the trial period. The principal safety 
outcome was major bleeding. RESULTS: Recurrent venous thromboembolism occurred in 32 of 576 patients (5.6%) in 
the apixaban group and in 46 of 579 patients (7.9%) in the dalteparin group (hazard ratio, 0.63; 95% confidence 
interval [CI], 0.37 to 1.07; P<0.001 for noninferiority). Major bleeding occurred in 22 patients (3.8%) in the apixaban 
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group and in 23 patients (4.0%) in the dalteparin group (hazard ratio, 0.82; 95% CI, 0.40 to 1.69; P = 0.60). 
CONCLUSIONS: Oral apixaban was noninferior to subcutaneous dalteparin for the treatment of cancer-associated 
venous thromboembolism without an increased risk of major bleeding. (Funded by the Bristol-Myers Squibb-Pfizer 
Alliance; Caravaggio ClinicalTrials.gov number, NCT03045406.). 
 
4. Molecular genetics of renal cell tumors: a practical diagnostic approach.  
Alaghehbandan R, Perez Montiel D, Luis AS, Hes O: Cancers 2020, 12(1):85. Impact factor: 6.126.  
Renal epithelial cell tumors are composed of a heterogeneous group of tumors with variable morphologic, 
immunohistochemical, and molecular features. A "histo-molecular" approach is now an integral part of defining renal 
tumors, aiming to be clinically and therapeutically pertinent. Most renal epithelial tumors including the new and 
emerging entities have distinct molecular and genetic features which can be detected using various methods. Most 
renal epithelial tumors can be diagnosed easily based on pure histologic findings with or without 
immunohistochemical examination. Furthermore, molecular-genetic testing can be utilized to assist in arriving at an 
accurate diagnosis. In this review, we presented the most current knowledge concerning molecular-genetic aspects of 
renal epithelial neoplasms, which potentially can be used in daily diagnostic practice. 
 
5. Paraneoplastic microangiopathic anemia with thrombocytopenia.  
Albuquerque I, Nogueira I, Vieira I, Chaves V, Ferreira I, Rodrigues P, Dias M, Almeida J: Gazz Med Ital - Arch Sci Med 
2020, 179:311-313. Impact factor: NA.  
A female patient in her 50’s was admitted to the hospital ward with microangiopathic hemolytic anemia and 
thrombocytopenia (MAT). Thrombocytopenic thrombotic purpura (TTP) was the initial presumptive diagnosis and 
plasma exchange (PEX) was initiated. As there was no clinical response and ADAMTS13 activity was normal, we 
pursued alternative diagnosis and found that MAT was secondary to metastatic breast cancer. This case is illustrative 
of the challenging diagnosis and treatment decisions related to the differential diagnosis between thrombocytopenic 
thrombotic purpura and other causes of MAT and highlights the importance of early detection of paraneoplastic MAT 
in prognosis. 
 
6. Management and treatment of patients with major depressive disorder and chronic diseases: a multidisciplinary 

approach.  
Almeida SS, Zizzi FB, Cattaneo A, Comandini A, Di Dato G, Lubrano E, Pellicano C, Spallone V, Tongiani S, Torta R: Front 
Psychol 2020, 11(2510):542444. Impact factor: 2.067.  
In patients with physical chronic diseases, the prevalence of major depressive disorder (MDD) is approximately 2- to 3-
fold higher than in the general population, and it can reach up to 20-40%. The comorbidity of MDD with chronic 
medical diseases is associated with poorer quality of life, increased medical symptom burden, poor adherence to self-
care regimens, increased risk of functional impairment, morbidity, and mortality, and also higher medical costs. 
Despite this evidence, in routine practice, psychological issues and concerns are frequently inadequately managed. 
This consensus document proposes that a proper diagnosis, a multidisciplinary approach, and a personalized 
treatment plan would allow patients with MDD and chronic comorbidities to be more compliant, to improve the 
outcomes, to reduce possible relapses in the long term, and to prevent or better manage complications and adverse 
events. This proposal might be useful for any health professionals who deal with patients with chronic diseases, as it 
can help to pay more attention to the emotional impact of these conditions, in particular in terms of depressive 
symptoms. 
 
7. Application of miRNAs in the diagnosis and monitoring of testicular germ cell tumours.  
Almstrup K, Lobo J, Morup N, Belge G, Rajpert-De Meyts E, Looijenga LHJ, Dieckmann KP: Nat Rev Urol 2020, 
17(4):201-213. Impact factor: 11.000.  
Testicular germ cell tumours (TGCTs) are the most frequent cancer type in young men and originate from the common 
precursor germ cell neoplasia in situ (GCNIS). For decades, clinical management of patients with TGCT has relied on 
classic serum tumour markers: alpha-fetoprotein, human chorionic gonadotropin subunit-beta and lactate 
dehydrogenase. In the past 10 years, microRNAs have been shown to outperform classic serum tumour markers in the 
diagnosis of primary tumours and in follow-up monitoring and prediction of relapse. miR-371a-3p is the most 
consistent marker and exhibits >90% diagnostic sensitivity and specificity in TGCT. However, miR-371a-3p cannot be 
used to diagnose GCNIS or mature teratoma. Future efforts must technically standardize the microRNA-based 
methods internationally and introduce miR-371a-3p as a molecular liquid biopsy-based marker for TGCTs in the clinic. 
 
8. Volatilomics reveals potential biomarkers for identification of renal cell carcinoma: an in vitro approach.  
Amaro F, Pinto J, Rocha S, Araujo AM, Miranda-Goncalves V, Jeronimo C, Henrique R, de Lourdes Bastos M, Carvalho 
M, de Pinho PG: Metabolites 2020, 10(5):174. Impact factor: 4.097.  
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The identification of noninvasive biomarkers able to detect renal cell carcinoma (RCC) at an early stage remains an 
unmet clinical need. The recognition that altered metabolism is a core hallmark of cancer boosted metabolomic 
studies focused in the search for cancer biomarkers. The present work aims to evaluate the performance of the 
volatile metabolites present in the extracellular medium to discriminate RCC cell lines with distinct histological 
subtypes (clear cell and papillary) and metastatic potential from non-tumorigenic renal cells. Hence, volatile organic 
compounds (VOCs) and volatile carbonyl compounds (VCCs) were extracted by headspace solid-phase microextraction 
(HS-SPME) and analyzed by gas chromatography-mass spectrometry (GC-MS). Multivariate and univariate analysis 
unveiled a panel of metabolites responsible for the separation between groups, mostly belonging to ketones, alcohols, 
alkanes and aldehydes classes. Some metabolites were found similarly altered for all RCC cell lines compared to non-
tumorigenic cells, namely 2-ethylhexanol, tetradecane, formaldehyde, acetone (increased) and cyclohexanone and 
acetaldehyde (decreased). Furthermore, significantly altered levels of cyclohexanol, decanal, decane, dodecane and 4-
methylbenzaldehyde were observed in all metastatic RCC cell lines when compared with the non-metastatic ones. 
Moreover, some alterations in the volatile composition were also observed between RCC histological subtypes. 
Overall, our results demonstrate the potential of volatile profiling for identification of noninvasive candidate 
biomarkers for early RCC diagnosis. 
 
9. Interpretability vs. complexity: the friction in deep neural networks.  
Amorim JP, Abreu PH, Reyes M, Santos J: 2020 International Joint Conference on Neural Networks (IJCNN) 2020:1-7. 
Impact factor: NA.  
Saliency maps have been used as one possibility to interpret deep neural networks. This method estimates the 
relevance of each pixel in the image classification, with higher values representing pixels which contribute positively to 
classification. The goal of this study is to understand how the complexity of the network affects the interpretabilty of 
the saliency maps in classification tasks. To achieve that, we investigate how changes in the regularization affects the 
saliency maps produced, and their fidelity to the overall classification process of the network.The experimental setup 
consists in the calculation of the fidelity of five saliency map methods that were compare, applying them to models 
trained on the CIFAR-10 dataset, using different levels of weight decay on some or all the layers. Achieved results 
show that models with lower regularization are statistically (significance of 5%) more interpretable than the other 
models. Also, regularization applied only to the higher convolutional layers or fully-connected layers produce saliency 
maps with more fidelity. 
 
10. Analysis of epigenetic alterations in homologous recombination DNA repair genes in male breast cancer.  
Andre S, S PN, Silva F, Henrique R, Felix A, Jeronimo C: Int J Mol Sci 2020, 21(8):2715. Impact factor: 4.556.  
BACKGROUND: Male breast cancer (BC) is a distinct neoplasm with low but rising incidence, frequently diagnosed as 
advanced stage disease. Considering the relevance of altered homologous recombination repair (HRR) in male BC, we 
aimed to explore the biomarker potential of aberrant promoter methylation of ATM, BRCA1, PALB2, RAD51B, and 
XRCC3. METHODS: Formalin-fixed paraffin-embedded (FFPE) tissue samples from 128 male BC patients, paired 
adjacent normal tissue and 19 gynecomastia cases were collected and assessed by quantitative methylation-specific 
PCR (qMSP). Non-parametric tests were used to compare methylation levels between tumor and non-tumor samples 
and to seek for associations with clinicopathological variables. RESULTS: Only RAD51B and XRCC3 disclosed significant 
differences between tumor and gynecomastia (p < 0.0001 and p = 0.020, respectively). Assembled in a panel, RAD51B 
and XRCC3 promoter methylation discriminated male BC from gynecomastia with 91.5% sensitivity, 89.5% specificity, 
and 91.2% accuracy. Moreover, promoter methylation levels were lower in paired non-tumor tissues, comparing to 
tumor samples. No associations were found between epigenetic alterations and clinicopathological features, as well as 
with RAD51 and XRCC3 immunoexpression and methylation levels. CONCLUSION: Quantitative promoter methylation 
of RAD51B and XRCC3 constitutes a promising and accurate biomarker for male BC. Validation in larger series and in 
liquid biopsies is warranted to confirm its usefulness in detection and monitoring settings. 
 
11. Early gastric cancer and artificial intelligence: is it time for population screening?  
Anta JA, Dinis-Ribeiro M: Best Pract Res Clin Gastroenterol 2020:101710. Impact factor: 3.991.  
Gastric cancer is a common cause of death worldwide and its early detection is crucial to improve its prognosis. Its 
incidence varies throughout countries, and screening has been found to be cost-effective at least in high-incidence 
regions. Identification of individuals harbouring preneoplastic lesions and their surveillance or of those with early 
gastric cancer are extremely important processes and endoscopy play a key role for this purpose. Unfortunately, also 
quality and accuracy for endoscopic detection varies among centres and endoscopists. Recent studies about Artificial 
Intelligence applied to endoscopic imaging show that these technologies perform very well and could be extremely 
useful for endoscopists to achieve the accuracy needed for gastric cancer screening. Nonetheless, as its introduction in 
this field is very recent, most studies are carried out offline and its results in clinical practice need to be further 
validated namely by incorporating all the components/dimensions of endoscopy from pre to post-assessment. 
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12. Cancer incidence after childhood irradiation for tinea capitis in a Portuguese cohort.  
Antunes L, Bento MJ, Sobrinho-Simoes M, Soares P, Boaventura P: Br J Radiol 2020, 93(1105):20180677. Impact factor: 
2.196.  
OBJECTIVES: Our aim was to compare cancer incidence in a cohort exposed in childhood (1950-63) to a therapeutic 
dose of radiation in the North of Portugal and followed-up until the end of 2012, with the incidence rates for the same 
age and sex in the general population. METHODS: A population-based North Region cancer registry (RORENO) was 
used to assess which members of the cohort developed cancer. The association between radiation exposure and 
overall and specific cancer sites was evaluated using standardised incidence ratios (SIR). RESULTS: Over the full follow-
up period, 3357 individuals of the 5356 original tinea capitis (TC) cohort (63%) were retrieved in the RORENO, and 399 
new cancer cases were identified, representing an increased risk of 49% when compared with the general population 
(SIR = 1.49; 95% CI: 1.35-1.64). The risk was slightly higher in males than in females (SIR = 1.65; 95% CI: 1.43-1.89 vs 
SIR = 1.35; CI = 1.17-1.55). The risk was slightly higher in the individuals exposed to a higher radiation dose (SIR = 1.78; 
95% CI: 1.22-2.51 for >/=630 R vs SIR = 1.46; 95% CI: 1.31-1.62 for 325-475 R). In females, there was an excess cancer 
risk in all cancers with the higher radiation dose (SIR = 2.00; 95% CI: 1.21-3.13 for >/=630 R vs SIR = 1.30; 95% CI: 1.11-
1.51 for 325-475 R) which was not observed in males, and for combined dose categories significantly raised SIRs for 
thyroid and head and neck cancer, suggesting a possible higher radiosensitivity of females. An increased risk was also 
observed for some cancers located far from the irradiated area. CONCLUSIONS: The results suggest an association 
between radiation exposure and later increased cancer risk for cancers located near the radiation exposed area, 
mainly thyroid, and head and neck cancers. Further studies are necessary to disentangle possible non-radiation causes 
for distant cancers increased risk. ADVANCES IN KNOWLEDGE: This paper shows a possible association between 
childhood X-ray epilation and increased risk of cancer which was not previously investigated in the Portuguese TC 
cohort. 
 
13. Curricular changes: the impact on medical students knowledge of neuroanatomy.  
Arantes M, Andrade JP, Barbosa J, Ferreira MA: BMC Med Educ 2020, 20(1):20. Impact factor: 1.831.  
BACKGROUND: Although neuroanatomy is considered an essential requirement in medical curriculum, its teaching has 
undergone many changes in recent years, with most medical schools starting to implement an integrated approach. 
The current paper describes the comparative evaluation of the neuroanatomy knowledge scores of medical students 
who attended two different pedagogic approaches of neuroanatomy in the Faculty of Medicine of the University of 
Porto. METHODS: Forty fourth-year medical students who attended a traditional stand-alone approach and 42 third-
year medical students who attended an integrated approach completed a written test of knowledge. RESULTS: 
Although there were some significant differences, the results globally revealed no statistically significant difference 
between the neuroanatomy knowledge scores of the integrated and traditional education groups, with most students 
obtaining a passing score in both curricula. CONCLUSIONS: Our study is the first attempt to compare the knowledge 
acquired by medical students from two different pedagogical approaches to neuroanatomy. Although the integrated 
curricula were only implemented in the Faculty of Medicine of the University of Porto a few years ago, the students 
who attended these curricula obtained similar scores as those obtained by the students of the traditional curriculum. 
This finding suggests that an integrated curriculum can be, in light of curricular reform, an efficient approach to 
teaching neuroanatomy to medical students. 
 
14. How is endoscopic submucosal dissection for gastrointestinal lesions being implemented? Results from an 

international survey.  
Araujo-Martins M, Pimentel-Nunes P, Libanio D, Borges-Canha M, Dinis-Ribeiro M: GE Port J Gastroenterol 2020, 
27(1):1-17. Impact factor: NA.  
Background and Study Aim: Superficial gastrointestinal (GI) neoplasms can be treated with endoscopic mucosal 
resection (EMR) and/or endoscopic submucosal dissection (ESD). These techniques are widely used in Eastern 
countries; however, its use in the West is limited. The aim of this study was to evaluate the current implementation of 
ESD in Western countries. Methods: Western endoscopists (n = 279) who published papers related to EMR/ESD 
between 2005 and 2017 were asked to complete an online survey from December 2017 to February 2018. Results: A 
total of 58 endoscopists (21%) completed the survey. Thirty performed ESD in the esophagus (52%), 45 in the stomach 
(78%), 36 in the co-lorectum (62%), and 6 in the duodenum (10%). The median total number of lesions ever treated 
per endoscopist was 190, with a median number per endoscopist in 2016 of 41 (7 [IQR 1-21], 6 [IQR 4-16], and 28 [5-
63] in the esophagus, in the stomach, and in the colon and rectum, respectively). En bloc resection rates were 97% in 
the esophagus, 95% in the stomach, and 84% in the colorectum. Complete resection (R0) was achieved in 88, 91, and 
81%, respectively. Curative rates were 69, 70, and 67%, respectively. Major complications (perforation or delayed 
bleeding) occurred more often in colorectal ESD (12 vs. 6% in the esophagus and 7% in the stomach). In the upper GI 
tract, the majority of resected lesions were intramucosal adenocarcinoma (59% in the esophagus; 47% in the 
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stomach), while in the colorectum the majority were adenomas (59%). Conclusion: ESD seems to be performed by a 
large number of centers and endoscopists. Our results suggest that ESD is being successfully implemented in Western 
countries, achieving a good rate of efficacy and safety according to European guidelines. 
 
15. The 2018 assisi think tank meeting on breast cancer: international expert panel white paper.  
Arenas M, Selek U, Kaidar-Person O, Perrucci E, Montero Luis A, Boersma L, Coles C, Offersen B, Meattini I, Bolukbasi Y, 
Leonardi MC, Pfeffer R, Cutuli B, Vidali C, Franco P, Kouloulias V, Masiello V, Rivera S, Bourgier C, Ciabattoni A, 
Lancellotta V, Trigo L, Valentini V, Poortmans P, Aristei C: Crit Rev Oncol Hematol 2020, 151:102967. Impact factor: 
5.833.  
We report on the second Assisi Think Tank Meeting (ATTM) on breast cancer which was held under the auspices of the 
European Society for RadioTherapy & Oncology (ESTRO). In discussing in-depth current evidence and practice it was 
designed to identify grey areas in diverse forms of the disease. It aimed at addressing uncertainties and proposing 
future trials to improve patient care. Before the meeting, three key topics were selected: 1) primary systemic therapy, 
mastectomy, breast reconstruction and post-mastectomy radiation therapy, 2) therapeutic options in ductal 
carcinoma in situ, and 3) therapy de-escalation in early stage breast cancer. Clinical practice in these areas was 
investigated by means of an online questionnaire. The time lapse period between the survey and the meeting was 
used to review the literature and on-going clinical trials. At the ATTM both were discussed in depth and research 
protocols were proposed. 
 
16. Clinical score predicting a successful endoscopic approach of esophageal anastomotic leaks: external validation.  
Azevedo R, Coelho M, Gouveia C, Loureiro R, Freire R, Silva R, Cravo M, Pereira AD, Ribeiro MD, de Ferro SM: Eur J 
Gastroenterol Hepatol 2020, 32(4):490-495. Impact factor: 2.251.  
BACKGROUND: Recently, a clinical prediction rule has been proposed to predict the chance of successful endoscopic 
stenting in benign esophageal anastomotic leakage, perforation and fistula. We aimed to validate this score in a 
cohort of patients with anastomotic leaks managed with self-expanding metal esophageal stents, by assessing 
technical and clinical success rates and comparing the agreement between the predicted and the actual clinical 
success. METHODS: A multicenter retrospective cohort study including patients submitted to endoscopic stenting due 
to anastomotic leak was conducted. Variables of the score (leak size, location and C-reactive protein) were collected 
and the chance of success (</=50, 50-70 and >/=70%) and its accuracy was assessed. RESULTS: Fifty-three patients, 
submitted to esophageal stenting after cancer (n = 47) and bariatric surgery were included. Clinical success was 
achieved in 62% of patients. The area under the ROC curve to differentiate between successful and failed therapies 
showed a good discriminative power of the score (AUC 0.705; P < 0.01). For a predicted chance of success >50%, the 
positive predictive value was 72.5%; for a chance of success </=50%, the negative predictive value was 69.2%. 
CONCLUSIONS: The application of this predictive model in patients with anastomotic leaks proved to be valid in a 
different cohort from that in which it was derived. Its usefulness in clinical practice may be anticipated, favoring 
stenting in patients with a chance of success >50%. However, we must be cautious in patients with a lower probability 
of success and a case-by-case decision should be made. 
 
17. Incidence and grading of complications after gastrectomy for cancer using the GASTRODATA registry: a 

European retrospective observational study.  
Baiocchi GL, Giacopuzzi S, Reim D, Piessen G, Costa PMD, Reynolds JV, Meyer HJ, Morgagni P, Gockel I, Santos LL, 
Jensen LS, Murphy T, D'Ugo D, Rosati R, Fumagalli Romario U, Degiuli M, Kielan W, Monig S, Kolodziejczyk P, Polkowski 
W, Pera M, Schneider PM, Wijnhoven B, de Steur WO, Gisbertz SS, Hartgrink H, van Sandick JW, Botticini M, Holscher 
AH, Allum W, De Manzoni G: Ann Surg 2020, 272(5):807-813. Impact factor: 10.130.  
OBJECTIVE: Utilizing a standardized dataset based on a newly developed list of 27 univocally defined complications, 
this study analyzed data to assess the incidence and grading of complications and evaluate outcomes associated with 
gastrectomy for cancer in Europe. SUMMARY BACKGROUND DATA: The absence of a standardized system for 
recording gastrectomy-associated complications makes it difficult to compare results from different hospitals and 
countries. METHODS: Using a secure online platform (www.gastrodata.org), referral centers for gastric cancer in 11 
European countries belonging to the Gastrectomy Complications Consensus Group recorded clinical, oncological, and 
surgical data, and outcome measures at hospital discharge and at 30 and 90 days postoperatively. This retrospective 
observational study included all consecutive resections over a 2-year period. RESULTS: A total of 1349 gastrectomies 
performed between January 2017 and December 2018 were entered into the database. Neoadjuvant chemotherapy 
was administered to 577 patients (42.8%). Total (46.1%) and subtotal (46.4%) gastrectomy were the predominant 
resections. D2 or D2+ lymphadenectomy was performed in almost 80% of operations. The overall complications' 
incidence was 29.8%; 402 patients developed 625 complications, with the most frequent being nonsurgical infections 
(23%), anastomotic leak (9.8%), other postoperative abnormal fluid from drainage and/or abdominal collections 
(9.3%), pleural effusion (8.3%), postoperative bleeding (5.6%), and other major complications requiring invasive 
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treatment (5.6%). The median Clavien-Dindo score and Comprehensive Complications Index were IIIa and 26.2, 
respectively. In-hospital, 30-day, and 90-day mortality were 3.2%, 3.6%, and 4.5%, respectively. CONCLUSIONS: The 
use of a standardized platform to collect European data on perioperative complications revealed that gastrectomy for 
gastric cancer is still associated with heavy morbidity and mortality. Actions are needed to limit the incidence of, and 
to effectively treat, the most frequent and most lethal complications. 
 
18. Gene panel tumor testing in ovarian cancer patients significantly increases the yield of clinically actionable 

germline variants beyond BRCA1/BRCA2.  
Barbosa A, Pinto P, Peixoto A, Guerra J, Pinto C, Santos C, Pinheiro M, Escudeiro C, Bartosch C, Silva J, Teixeira MR: 
Cancers 2020, 12(10):2834. Impact factor: 6.126.  
Since the approval of PARP inhibitors for the treatment of high-grade serous ovarian cancer, in addition to cancer risk 
assessment, BRCA1 and BRCA2 genetic testing also has therapeutic implications (germline and somatic variants) and 
should be offered to these patients at diagnosis, irrespective of family history. However, variants in other genes 
besides BRCA1 and BRCA2 are associated with ovarian cancer predisposition, which would be missed by a genetic 
testing aimed only at indication for PARP inhibitor treatment. In this study, we aimed to evaluate the yield of clinically 
actionable germline variants using next-generation sequencing of a customized panel of 10 genes for the analysis of 
formalin-fixed paraffin-embedded samples from 96 ovarian carcinomas, a strategy that allows the detection of both 
somatic and germline variants in a single test. In addition to 13.7% of deleterious germline BRCA1/BRCA2 carriers, we 
identified 7.4% additional patients with pathogenic germline variants in other genes predisposing for ovarian cancer, 
namely RAD51C, RAD51D, and MSH6, representing 35% of all pathogenic germline variants. We conclude that the 
strategy of reflex gene-panel tumor testing enables the identification of clinically actionable germline variants in a 
significantly higher proportion of ovarian cancer patients, which may be valuable information in patients with 
advanced disease that have run out of approved therapeutic options. Furthermore, this approach increases the 
chance to make available genetic counseling, presymptomatic genetic testing, and gynecological cancer prophylaxis to 
female relatives who turn out to be healthy carriers of deleterious germline variants. 
 
19. Repeated administration of clinical doses of tramadol and tapentadol causes hepato- and nephrotoxic effects in 

Wistar rats.  
Barbosa J, Faria J, Garcez F, Leal S, Afonso LP, Nascimento AV, Moreira R, Queiros O, Carvalho F, Dinis-Oliveira RJ: 
Pharmaceuticals 2020, 13(7):149. Impact factor: 4.286.  
Tramadol and tapentadol are fully synthetic and extensively used analgesic opioids, presenting enhanced therapeutic 
and safety profiles as compared with their peers. However, reports of adverse reactions, intoxications and fatalities 
have been increasing. Information regarding the molecular, biochemical, and histological alterations underlying their 
toxicological potential is missing, particularly for tapentadol, owing to its more recent market authorization. 
Considering the paramount importance of liver and kidney for the metabolism and excretion of both opioids, these 
organs are especially susceptible to toxicological damage. In the present study, we aimed to characterize the putative 
hepatic and renal deleterious effects of repeated exposure to therapeutic doses of tramadol and tapentadol, using an 
in vivo animal model. Male Wistar rats were randomly divided into six experimental groups, composed of six animals 
each, which received daily single intraperitoneal injections of 10, 25 or 50 mg/kg tramadol or tapentadol (a low, 
standard analgesic dose, an intermediate dose and the maximum recommended daily dose, respectively). An 
additional control group was injected with normal saline. Following 14 consecutive days of administration, serum, 
urine and liver and kidney tissue samples were processed for biochemical, metabolic and histological analysis. 
Repeated administration of therapeutic doses of both opioids led to: (i) increased lipid and protein oxidation in liver 
and kidney, as well as to decreased total liver antioxidant capacity; (ii) decreased serum albumin, urea, 
butyrylcholinesterase and complement C3 and C4 levels, denoting liver synthesis impairment; (iii) elevated serum 
activity of liver enzymes, such as alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase and 
gamma-glutamyl transpeptidase, as well as lipid profile alterations, also reflecting hepatobiliary commitment; (iv) 
derangement of iron metabolism, as shown through increases in serum iron, ferritin, haptoglobin and heme 
oxygenase-1 levels. In turn, elevated serum cystatin C, decreased urine creatinine output and increased urine 
microalbumin levels were detected upon exposure to tapentadol only, while increased serum amylase and urine N-
acetyl-beta-D-glucosaminidase activities were observed for both opioids. Collectively, these results are compatible 
with kidney injury. Changes were also found in the expression levels of liver- and kidney-specific toxicity biomarker 
genes, upon exposure to tramadol and tapentadol, correlating well with alterations in lipid profile, iron metabolism 
and glomerular and tubular function. Histopathological analysis evidenced sinusoidal dilatation, microsteatosis, 
mononuclear cell infiltrates, glomerular and tubular disorganization, and increased Bowman's spaces. Although some 
findings are more pronounced upon tapentadol exposure, our study shows that, when compared with acute exposure, 
prolonged administration of both opioids smooths the differences between their toxicological effects, and that these 
occur at lower doses within the therapeutic range. 
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20. The inflammation-related biomarker CXCR7 independently predicts patient outcome after radical 

prostatectomy.  
Bargao Santos P, Lobo J, Felix A, Silva F, Manso RT, Costa JO, Lourenco B, Sequeira JP, Jeronimo C, Patel HHR, Henrique 
R: Urol Oncol 2020, 38(10):794 e717-794 e727. Impact factor: 2.882.  
INTRODUCTION: The influence of inflammation on prostate tumor carcinogenesis is currently much better known than 
with its role in prostate cancer (CaP) progression. We evaluated the prognostic value of epigenetic (HDAC1, HDAC4, 
H3Ac) and inflammation-related (CXCR4, CXCR7, CXCL12) biomarkers immunoexpression, in radical prostatectomy 
specimens, from 2 cohorts of CaP patients with long term follow-up. MATERIALS AND METHODS: Formalin-fixed and 
paraffin-embedded radical prostatectomy specimens were obtained from the pathology archives of Prof. Doutor 
Fernando Fonseca Hospital, in Amadora, Portugal and Portuguese Oncology Institute of Porto, in Porto, Portugal, and 
tissue microarrays were assembled. It was achieved a set of 234 patients submitted to radical retropubic 
prostatectomy between January 2000 and December 2005. Immunohistochemistry was used for evaluation of protein 
expression of epigenetic and inflammation-related markers. Nuclear staining was assessed using digital image analysis. 
Study outcomes included disease-specific survival and disease-free survival (DFS). Statistical analysis was tabulated 
using SPSS version 23.0. Hazard ratios (HRs) and survival curves were estimated using Cox-regression and Kaplan-
Meyer models, respectively. Statistical significance was set at P < 0.05. RESULTS: Complete follow-up data was 
available for 234 patients and median follow-up time was 164 [11-218] months. Patients with higher CXCR4 
immunoexpression experienced significantly worse disease-specific survival compared to patients with low expression 
(HR=1.016, 95% CI: 1.002-1.031). The same happened with CXCL12 (HR=0.546 95% CI: 0.322-0.926) and H3Ac 
(HR=1.015, 95% CI: 1.001c1.029). In what concerns to DFS, patients with higher expression of CXCR4 and CXCR7 were 
significantly more prone to experience disease recurrence (HR=1.003, 95% CI: 1.000-1.005 and HR=1.111, 95% 
CI:1.032-1.196, respectively). When adjusted to pTStage and WHO Grade Groups, CXCR7 maintained independent 
impact on DFS (HR=1.119, 95% CI: 1.032-1.214). CONCLUSIONS: The interplay between inflammation and epigenetics 
and its impact in CaP outcome deserves further studies in the future. CXCR7 shows an independent predictor for 
worse DFS after radical prostatectomy, and could provide important prognostic information for patient management 
after radical prostatectomy. 
 
21. Polygenic risk scores and breast and epithelial ovarian cancer risks for carriers of BRCA1 and BRCA2 pathogenic 

variants.  
Barnes DR, Rookus MA, McGuffog L, Leslie G, Mooij TM, Dennis J, Mavaddat N, Adlard J, Ahmed M, Aittomaki K, 
Andrieu N, Andrulis IL, Arnold N, Arun BK, Azzollini J, Balmana J, Barkardottir RB, Barrowdale D, Benitez J, Berthet P, 
Bialkowska K, Blanco AM, Blok MJ, Bonanni B, Boonen SE, Borg A, Bozsik A, Bradbury AR, Brennan P, Brewer C, Brunet 
J, Buys SS, Caldes T, Caligo MA, Campbell I, Christensen LL, Chung WK, Claes KBM, Colas C, Collaborators GS, 
Collaborators E, Collonge-Rame MA, Cook J, Daly MB, Davidson R, de la Hoya M, de Putter R, Delnatte C, Devilee P, 
Diez O, Ding YC, Domchek SM, Dorfling CM, Dumont M, Eeles R, Ejlertsen B, Engel C, Evans DG, Faivre L, Foretova L, 
Fostira F, Friedlander M, Friedman E, Frost D, Ganz PA, Garber J, Gehrig A, Gerdes AM, Gesta P, Giraud S, Glendon G, 
Godwin AK, Goldgar DE, Gonzalez-Neira A, Greene MH, Gschwantler-Kaulich D, Hahnen E, Hamann U, Hanson H, 
Hentschel J, Hogervorst FBL, Hooning MJ, Horvath J, Hu C, Hulick PJ, Imyanitov EN, kConFab I, Investigators H, 
Investigators G, Isaacs C, Izatt L, Izquierdo A, Jakubowska A, James PA, Janavicius R, John EM, Joseph V, Karlan BY, Kast 
K, Koudijs M, Kruse TA, Kwong A, Laitman Y, Lasset C, Lazaro C, Lester J, Lesueur F, Liljegren A, Loud JT, Lubinski J, Mai 
PL, Manoukian S, Mari V, Mebirouk N, Meijers-Heijboer HEJ, Meindl A, Mensenkamp AR, Miller A, Montagna M, 
Mouret-Fourme E, Mukherjee S, Mulligan AM, Nathanson KL, Neuhausen SL, Nevanlinna H, Niederacher D, Nielsen FC, 
Nikitina-Zake L, Nogues C, Olah E, Olopade OI, Ong KR, O'Shaughnessy-Kirwan A, Osorio A, Ott CE, Papi L, Park SK, 
Parsons MT, Pedersen IS, Peissel B, Peixoto A, Peterlongo P, Pfeiler G, Phillips KA, Prajzendanc K, Pujana MA, Radice P, 
Ramser J, Ramus SJ, Rantala J, Rennert G, Risch HA, Robson M, Ronlund K, Salani R, Schuster H, Senter L, Shah PD, 
Sharma P, Side LE, Singer CF, Slavin TP, Soucy P, Southey MC, Spurdle AB, Steinemann D, Steinsnyder Z, Stoppa-Lyonnet 
D, Sutter C, Tan YY, Teixeira MR, Teo SH, Thull DL, Tischkowitz M, Tognazzo S, Toland AE, Trainer AH, Tung N, van 
Engelen K, van Rensburg EJ, Vega A, Vierstraete J, Wagner G, Walker L, Wang-Gohrke S, Wappenschmidt B, Weitzel JN, 
Yadav S, Yang X, Yannoukakos D, Zimbalatti D, Offit K, Thomassen M, Couch FJ, Schmutzler RK, Simard J, Easton DF, 
Chenevix-Trench G, Antoniou AC, Consortium of Investigators of Modifiers of B, Brca: Genet Med 2020, 22(10):1653-
1666. Impact factor: 8.904.  
PURPOSE: We assessed the associations between population-based polygenic risk scores (PRS) for breast (BC) or 
epithelial ovarian cancer (EOC) with cancer risks for BRCA1 and BRCA2 pathogenic variant carriers. METHODS: 
Retrospective cohort data on 18,935 BRCA1 and 12,339 BRCA2 female pathogenic variant carriers of European 
ancestry were available. Three versions of a 313 single-nucleotide polymorphism (SNP) BC PRS were evaluated based 
on whether they predict overall, estrogen receptor (ER)-negative, or ER-positive BC, and two PRS for overall or high-
grade serous EOC. Associations were validated in a prospective cohort. RESULTS: The ER-negative PRS showed the 
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strongest association with BC risk for BRCA1 carriers (hazard ratio [HR] per standard deviation = 1.29 [95% CI 1.25-
1.33], P = 3x10(-72)). For BRCA2, the strongest association was with overall BC PRS (HR = 1.31 [95% CI 1.27-1.36], P = 
7x10(-50)). HR estimates decreased significantly with age and there was evidence for differences in associations by 
predicted variant effects on protein expression. The HR estimates were smaller than general population estimates. 
The high-grade serous PRS yielded the strongest associations with EOC risk for BRCA1 (HR = 1.32 [95% CI 1.25-1.40], P 
= 3x10(-22)) and BRCA2 (HR = 1.44 [95% CI 1.30-1.60], P = 4x10(-12)) carriers. The associations in the prospective 
cohort were similar. CONCLUSION: Population-based PRS are strongly associated with BC and EOC risks for BRCA1/2 
carriers and predict substantial absolute risk differences for women at PRS distribution extremes. 
 
22. Loss of chromosome Y and its potential applications as biomarker in health and forensic sciences.  
Barros B, Morais M, Teixeira AL, Medeiros R: Cytogenet Genome Res 2020, 160(5):225-237. Impact factor: 1.114.  
Loss of chromosome Y (LOY) is a mosaic aneuploidy that can be detected mainly in blood samples of male individuals. 
Usually, LOY occurrence increases with chronological age in healthy men. Moreover, recently LOY has been reported 
in association with several diseases, such as cancer, where its frequency is even higher. The Y chromosome is one of 
the shortest chromosomes of the human karyotype, and it is crucial for correct male development. This chromosome 
has functions beyond the male reproductive system, and loss of its genes or even LOY can have consequences for the 
male body that are yet to be elucidated. Analyses of the Y chromosome are largely applied in forensic contexts such as 
paternity testing, ancestry studies, and sexual assault cases, among others. Thus, LOY can be a disadvantage, limiting 
laboratory methods and result interpretation. However, as an advantage, LOY detection could be used as a biological 
age biomarker due to its association with the aging process. The potential application of LOY as biomarker highlights 
the necessity to clarify the molecular mechanism behind its occurrence and its possible applications in both health and 
forensic studies. 
 
23. VIRMA-dependent N6-methyladenosine modifications regulate the expression of long non-coding RNAs CCAT1 

and CCAT2 in prostate cancer.  
Barros-Silva D, Lobo J, Guimaraes-Teixeira C, Carneiro I, Oliveira J, Martens-Uzunova ES, Henrique R, Jeronimo C: 
Cancers 2020, 12(4):771. Impact factor: 6.126.  
RNA methylation at position N6 in adenosine (m(6)A) and its associated methyltransferase complex (MTC) are 
involved in tumorigenesis. We aimed to explore m(6)A biological function for long non-coding RNAs (lncRNAs) in 
prostate cancer (PCa) and its clinical significance. m(6)A and MTC levels in PCa cells were characterized by ELISA and 
western blot. Putative m(6)A-regulated lncRNAs were identified and validated by lncRNA profiler qPCR array and 
bioinformatics analysis, followed by m(6)A/RNA co-immunoprecipitation. Impact of m(6)A depletion on RNA stability 
was assessed by Actinomycin D assay. The association of m(6)A-levels with PCa prognosis was examined in clinical 
samples. Higher m(6)A-levels and VIRMA overexpression were detected in metastatic castration-resistant PCa 
(mCRPC) cells (p < 0.05). VIRMA knockdown in PC-3 cells significantly decreased m(6)A-levels (p = 0.0317), attenuated 
malignant phenotype and suppressed the expression of oncogenic lncRNAs CCAT1 and CCAT2 (p < 0.00001). VIRMA 
depletion and m(6)A reduction decreased the stability and abundance of CCAT1/2 transcripts. Higher expression of 
VIRMA, CCAT1, and CCAT2 as a group variable was an independent predictor of poor prognosis (HR = 9.083, CI95% 
1.911-43.183, p = 0.006). VIRMA is a critical factor sustaining m(6)A-levels in PCa cells. VIRMA downregulation 
attenuates the aggressive phenotype of PCa by overall reduction of m(6)A-levels decreasing stability and abundance 
of oncogenic lncRNAs. 
 
24. Fertility under uncertainty: exploring differences in fertility-related concerns and psychosocial aspects between 

breast cancer survivors and non-cancer infertile women.  
Bartolo A, Neves M, Carvalho B, Reis S, Valerio E, Santos IM, Monteiro S: Breast Cancer 2020, 27(6):1177-1186. Impact 
factor: 2.695.  
BACKGROUND: The threat to fertility due to anticancer treatments can be distressing to women who wish to complete 
their family. The current study assessed the fertility-related concerns, psychological distress and health-related quality 
of life (HRQoL) of breast cancer survivors in comparison to non-cancer women with infertility history and to healthy 
controls from the general population. METHODS: We surveyed young adult women aged 18 to 40 who wished to have 
a (or another) biological child. Participants completed self-report measures assessing fertility concerns, anxiety, 
depression and physical, emotional, role and social functioning. Group differences were assessed using multivariate 
comparisons as well as univariate tests and discriminant analysis for individual measures. RESULTS: A total of 136 
women were recruited, of whom 43 were breast cancer survivors, 56 non-cancer infertile women and 37 healthy 
controls. Considering the female cancer survivors as the focus of the analysis, data suggested that these women 
presented identical concerns to the non-cancer infertile group and higher than the healthy women with regard to 
fertility potential (p < 0.01). However, women diagnosed with cancer reported worse HRQoL than their counterparts, 
showing lower scores in physical functioning (p < 0.05) than infertile women and lower role (p < 0.05) and social 
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HRQoL (p < 0.01) than the controls. Anxiety and depressive symptoms did not differ between the three groups. 
CONCLUSIONS: The results suggest that living with uncertainty about reproductive potential after cancer can be a 
disruptive experience. Breast cancer survivors and infertile women are at risk of future emotional maladjustments, 
given the reported level of fertility concern. 
 
25. The European Portuguese version of the Reproductive Concerns After Cancer Scale (RCACS): A psychometric 

validation for young adult female cancer survivors.  
Bartolo A, Santos IM, Valerio E, Costa A, Reis S, Raposo S, Monteiro S: Eur J Oncol Nurs 2020, 47:101781. Impact factor: 
1.876.  
PURPOSE: The purpose of this study was to evaluate the psychometric properties of the Portuguese version of the 18-
item Reproductive Concerns After Cancer Scale (RCACS) among young adult female cancer survivors. METHODS: The 
psychometric validation was conducted based on a convenience sample of 192 cancer survivors aged between 18 and 
40 years. An exploratory factor analysis (EFA) was used to test the factor structure of the Portuguese version of RCACS 
and reliabilities were examined. Convergent and discriminant validity was also used to assess the construct validity. 
The Hospital Anxiety and Depression Scale (HADS), the European Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire Core-30 (EORT QLQ-C30) and the need for parenthood and rejection of child-free 
lifestyle subscales of the Fertility Problem Inventory (FPI) were used as convergent measures. RESULTS: A five-factor 
model was obtained with acceptable fit indexes and internal consistencies (.72<alpha<.89): (1) fertility potential, (2) 
children's health risk and future life, (3) partner disclosure, (4) barriers to getting pregnant/having children and (5) 
acceptance. Overall, convergent and discriminant validities were confirmed. Levels of anxiety and depression 
symptoms as well as health-related quality of life (QoL) had weak-to-moderate associations with reproductive 
concerns. Women who had a child or did not want a biological child were less concerned. CONCLUSION: This scale 
proved to be a reliable and valid measure of reproductive concerns for the Portuguese population with potential 
relevance for application in clinical practice. 
 
26. Depression and health-related quality of life among young adult breast cancer patients: the mediating role of 

reproductive concerns.  
Bartolo A, Santos IM, Valerio E, Monteiro S: J Adolesc Young Adult Oncol 2020, 9(3):431-435. Impact factor: 1.599.  
Biological motherhood plays an important role in the lives of many young women facing breast cancer and threats to 
reproduction may be disruptive. In this study, we explored the indirect effects of the importance of parenthood and 
childlessness on depression and health-related quality of life (HRQoL) among cancer patients 18-40 years of age (n = 
104) through reported reproductive concerns. These specific concerns fully mediated the relationship between the 
importance of parenthood in women's lives and HRQoL. Greater importance of parenthood was directly associated 
with higher depression symptoms. Interventions should address the reproductive needs and concerns of patients to 
improve their HRQoL. 
 
27. TERT promoter mutation as a potential predictive biomarker in BCG-treated bladder cancer patients.  
Batista R, Lima L, Vinagre J, Pinto V, Lyra J, Maximo V, Santos L, Soares P: Int J Mol Sci 2020, 21(3):947. Impact factor: 
4.556.  
Telomerase reverse transcriptase gene promoter (TERTp) mutations are recognized as one of the most frequent 
genetic events in bladder cancer (BC). No studies have focused on the relevance of TERTp mutations in the specific 
group of tumors treated with Bacillus Calmette-Guerin (BCG) intravesical therapy. Methods - 125 non muscle invasive 
BC treated with BCG therapy (BCG-NMIBC) were screened for TERTp mutations, TERT rs2853669 single nucleotide 
polymorphism, and Fibroblast Growth Factor Receptor 3 (FGFR3) hotspot mutations. Results - TERTp mutations were 
found in 56.0% of BCG-NMIBC and were not associated with tumor stage or grade. FGFR3 mutations were found in 
44.9% of the cases and were not associated with tumor stage or grade nor with TERTp mutations. The TERT rs2853669 
single nucleotide polymorphism was associated with tumors of higher grade. The specific c.1-146G>A TERTp mutation 
was an independent predictor of nonrecurrence after BCG therapy (hazard ratio-0.382; 95% confidence interval-
0.150-0.971, p = 0.048). Conclusions - TERTp mutations are frequent in BCG-NMIBC and -146G>A appears to be an 
independent predictive marker of response to BCG treatment with an impact in recurrence-free survival. 
 
28. Clinical benefit of hormonal therapy in advanced ovarian cancer.  
Bei LS, A. V.; Petiz, A.; Pereira, D.; Savva-Bordalo, J.: Eur J Gynaecol Oncol 2020, 41(1):98-101. Impact factor: 0.215.  
<br><i>Objectives: </i>To evaluate the benefit of hormonal therapy in advanced ovarian carcinoma. <i>Materials and 
Methods: </i>The present authors reviewed the data of advanced epithelial ovarian cancer patients who underwent 
hormonal therapy between 2009 and 2016. Primary endpoint was clinical benefit. Secondary endpoints were overall 
response rate, CA 125 response, overall survival, progression-free survival, and toxicity. <i>Results: </i>The authors 
identified 47 patients. Median age was 61 years. Serous carcinoma was the main histologic subtype (70%). Hormone 
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receptor expression was positive in 23% of patients. Previous to hormonal therapy, 60% of patients were treated with 
two or more chemotherapy regimens (range 2-8). Hormonal therapy was initiated in 34% of patients due to disease 
progression and the remaining as maintenance therapy. No relevant toxicity was reported. Progression-free survival 
was six months (CI 95% 2.1-9.9) and overall survival was 22 months (CI 95% 13.0-31.0). Based on imaging response 
criteria, one patient had complete response, 70% had stable disease, and 19% progressed on the first evaluation. 
Overall clinical benefit was 72%. <i>Discussion: </i>Clinical benefit was superior to the reported in the literature, 
probably related to its maintenance use between chemotherapy treatments. More prospective studies are needed to 
determine the real advantage of hormonal therapy in advanced ovarian cancer <i>vs. </i>clinical surveillance, mainly 
in the maintenance setting, as well as its correlation with hormone receptor expression. 
 
29. Estrogen receptors in urogenital schistosomiasis and bladder cancer: Estrogen receptor alpha-mediated cell 

proliferation.  
Bernardo C, Santos J, Costa C, Tavares A, Amaro T, Marques I, Gouveia MJ, Felix V, Afreixo V, Brindley PJ, Costa JM, 
Amado F, Helguero L, Santos LL: Urol Oncol 2020, 38(9):738 e723-738 e735. Impact factor: 2.882.  
Estrogen-like metabolites have been identified in S. haematobium, the helminth parasite that causes urogenital 
schistosomiasis (UGS) and in patients blood and urine during UGS. Estrogen receptor (ER) activation is enriched in the 
luminal molecular subtype bladder cancer (BlaCa). To date, the significance of ER to these diseases remains elusive. 
We evaluated ERalpha and ERbeta expression in UGS-related BlaCa (n=27), UGS-related non-malignant lesions (n=35), 
and noninfected BlaCa (n=80). We investigated the potential of ERalpha to recognize S. haematobium-derived 
metabolites by docking and molecular dynamics simulations and studied ERalpha modulation in vitro using 3 BlaCa cell 
lines, T24, 5637 and HT1376. ERalpha was expressed in tumor and stromal cells in approximately 20% noninfected 
cases and in 30% of UGS-related BlaCa, predominantly in the epithelial cells. Overall, ERalpha expression was 
associated with features of tumor aggressiveness such as high proliferation and p53 positive expression. ERalpha 
expression correlated with presence of schistosome eggs. ERbeta was widely expressed in both cohorts but weaker in 
UGS-related cases. molecular dynamics simulations of the 4 most abundant S. haematobium-derived metabolites 
revealed that smaller metabolites have comparable affinity for the ERalpha active state than 17beta-estradiol, while 
the larger metabolites present higher affinity. Our in vitro findings suggested that ERalpha activation promotes 
proliferation in ERalpha expressing BlaCa cells and that this can be reverted with anti-estrogenic therapy. In summary, 
we report differential ER expression between UGS-related BlaCa and noninfected BlaCa and provide evidence 
supporting a role of active ERalpha during UGS and UGS-induced carcinogenesis. 
 
30. Resect and discard: is it ready or time to shift gear?  
Bisschops R, Dinis-Ribeiro M: Endosc Int Open 2020, 8(7):E924-E926. Impact factor: NA.  
 

31. The impact of bariatric surgery on hepatic function and predictors of liver steatosis and fibrosis.  
Borges-Canha M, Neves JS, Mendonca F, Silva MM, Costa C, Cabral PM, Guerreiro V, Lourenco R, Meira P, Salazar D, 
Ferreira MJ, Pedro J, Leite A, Viana S, Sande A, Belo S, Lau E, Freitas P, Carvalho D, group C: Obes Surg 2020, 
30(8):2935-2941. Impact factor: 3.412.  
PURPOSE: To evaluate the variation in parameters of hepatic function and in the scores Fatty Liver Index (FLI; 
predictor of hepatic steatosis) and BARD (BMI, AST/ALT ratio and DM, predictor of hepatic fibrosis), 1 year after 
bariatric surgery. MATERIAL AND METHODS: This is a observational retrospective cohort study in patients with morbid 
obesity that underwent bariatric surgery in our centre. We used two linear regression models: (1) unadjusted and (2) 
adjusted for surgery type, sex, age, body mass index, diabetes, and dyslipidaemia. RESULTS: The included population 
(n = 1955) had an average age of 43.1 +/- 10 years and 85.8% were female. Diabetes was present in 32.4% of the 
patients, 45.1% had dyslipidaemia, and 62.2% had hypertension. Twelve percent were submitted to gastric band, 
29.6% to sleeve gastrectomy, and 58.4% to gastric bypass. We observed a relevant decrease in transaminases and 
gamma-glutamyltransferase, and an increase in alkaline phosphatase and total bilirubin. Both FLI and BARD markedly 
decrease 1 year after surgery (p < 0.01). Comparing the surgical procedures, sleeve gastrectomy was associated with a 
greater reduction of hepatic enzymes and of both FLI and BARD compared with gastric band. Comparing with gastric 
bypass, sleeve was associated with a greater reduction of transaminases and alkaline phosphatase, but a smaller 
reduction of FLI and BARD. CONCLUSION: Bariatric surgery is associated with a reduction of the hepatic enzymes and 
an improvement of FLI and BARD. It may represent an effective therapeutic approach for NAFLD. 
 
32. Thyroid function and the risk of non-alcoholic fatty liver disease in morbid obesity.  
Borges-Canha M, Neves JS, Mendonca F, Silva MM, Costa C, Cabral PM, Guerreiro V, Lourenco R, Meira P, Salazar D, 
Ferreira MJ, Pedro J, Leite A, Von-Hafe M, Vale C, Viana S, Sande A, Belo S, Lau E, Freitas P, Carvalho D: Front 
Endocrinol 2020, 11:572128. Impact factor: 3.644.  
Background: An association between hypothyroidism and the risk of Non-alcoholic Fatty Liver Disease (NAFLD) has 
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been suggested. This association remains to be elucidated in patients with morbid obesity. Aim: To evaluate the 
association between thyroid function and parameters of liver function and hepatic scores in patients with morbid 
obesity. Methods: Patients with morbid obesity followed in our center between January 2010 and July 2018 were 
included. The ones without evaluation of liver and thyroid functions were excluded. Fatty Liver Index (FLI) and BARD 
scores were used as predictors of hepatic steatosis and fibrosis, respectively. Results: We observed a positive 
association between TSH and both BARD (OR 1.14; p = 0.035) and FLI (OR 1.19; p = 0.010) in the unadjusted analysis. 
We found a negative association between free triiodothyronine levels and BARD (OR 0.70; p<0.01) and a positive 
association between free triiodothyronine levels and FLI (OR 1.48; p = 0.022). Concerning liver function, we found a 
positive association between total bilirubin and free thyroxine levels (beta = 0.18 [0.02 to 0.35]; p = 0.033) and a 
negative association between total bilirubin and free triiodothyronine levels (beta = -0.07 [-0.14 to -0.002]; p = 0.042). 
Conclusion: Higher levels of TSH and free triiodothyronine may be associated with a higher risk of NAFLD, particularly 
steatosis, in patients with morbid obesity. 
 
33. The CHEK2 variant c.349A>G is associated with prostate cancer risk and carriers share a common ancestor.  
Brandao A, Paulo P, Maia S, Pinheiro M, Peixoto A, Cardoso M, Silva MP, Santos C, Eeles RA, Kote-Jarai Z, Muir K, 
Ukgpcs C, Schleutker J, Wang Y, Pashayan N, Batra J, Apcb B, Gronberg H, Neal DE, Nordestgaard BG, Tangen CM, 
Southey MC, Wolk A, Albanes D, Haiman CA, Travis RC, Stanford JL, Mucci LA, West CML, Nielsen SF, Kibel AS, Cussenot 
O, Berndt SI, Koutros S, Sorensen KD, Cybulski C, Grindedal EM, Park JY, Ingles SA, Maier C, Hamilton RJ, Rosenstein BS, 
Vega A, The Impact Study Steering C, Collaborators, Kogevinas M, Wiklund F, Penney KL, Brenner H, John EM, Kaneva 
R, Logothetis CJ, Neuhausen SL, Ruyck K, Razack A, Newcomb LF, Canary Pass I, Lessel D, Usmani N, Claessens F, Gago-
Dominguez M, Townsend PA, Roobol MJ, The Profile Study Steering C, The Practical C, Teixeira MR: Cancers 2020, 
12(11):3254. Impact factor: 6.126.  
The identification of recurrent founder variants in cancer predisposing genes may have important implications for 
implementing cost-effective targeted genetic screening strategies. In this study, we evaluated the prevalence and 
relative risk of the CHEK2 recurrent variant c.349A>G in a series of 462 Portuguese patients with early-onset and/or 
familial/hereditary prostate cancer (PrCa), as well as in the large multicentre PRACTICAL case-control study comprising 
55,162 prostate cancer cases and 36,147 controls. Additionally, we investigated the potential shared ancestry of the 
carriers by performing identity-by-descent, haplotype and age estimation analyses using high-density SNP data from 
70 variant carriers belonging to 11 different populations included in the PRACTICAL consortium. The CHEK2 missense 
variant c.349A>G was found significantly associated with an increased risk for PrCa (OR 1.9; 95% CI: 1.1-3.2). A shared 
haplotype flanking the variant in all carriers was identified, strongly suggesting a common founder of European origin. 
Additionally, using two independent statistical algorithms, implemented by DMLE+2.3 and ESTIAGE, we were able to 
estimate the age of the variant between 2300 and 3125 years. By extending the haplotype analysis to 14 additional 
carrier families, a shared core haplotype was revealed among all carriers matching the conserved region previously 
identified in the high-density SNP analysis. These findings are consistent with CHEK2 c.349A>G being a founder variant 
associated with increased PrCa risk, suggesting its potential usefulness for cost-effective targeted genetic screening in 
PrCa families. 
 
34. Hereditary predisposition to prostate cancer: from genetics to clinical implications.  
Brandao A, Paulo P, Teixeira MR: Int J Mol Sci 2020, 21(14):5036. Impact factor: 4.556.  
Prostate cancer (PrCa) ranks among the top five cancers for both incidence and mortality worldwide. A significant 
proportion of PrCa susceptibility has been attributed to inherited predisposition, with 10-20% of cases expected to 
occur in a hereditary/familial context. Advances in DNA sequencing technologies have uncovered several moderate- to 
high-penetrance PrCa susceptibility genes, most of which have previously been related to known hereditary cancer 
syndromes, namely the hereditary breast and ovarian cancer (BRCA1, BRCA2, ATM, CHEK2, and PALB2) and Lynch 
syndrome (MLH1, MSH2, MSH6, and PMS2) genes. Additional candidate genes have also been suggested, but further 
evidence is needed to include them in routine genetic testing. Recommendations based on clinical features, family 
history, and ethnicity have been established for more cost-efficient genetic testing of patients and families who may 
be at an increased risk of developing PrCa. The identification of alterations in PrCa predisposing genes may help to 
inform screening strategies, as well as treatment options, in the metastatic setting. This review provides an overview 
of the genetic basis underlying hereditary predisposition to PrCa, the current genetic screening recommendations, and 
the implications for clinical management of the disease. 
 
35. Training program in gastroenterology: how can it survive the pandemic?  
Brandao C, Gorjao R: GE Port J Gastroenterol 2020, 27(4):224-226. Impact factor: NA.  
 

36. Healthcare use and costs in early breast cancer: a patient-level data analysis according to stage and breast 

cancer subtype.  
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Brandao M, Morais S, Lopes-Conceicao L, Fontes F, Araujo N, Dias T, Pereira D, Borges M, Pereira S, Lunet N: ESMO 
Open 2020, 5(6):e000984. Impact factor: 5.329.  
BACKGROUND: The cost of breast cancer care rises with higher stage at diagnosis; however, there are no real-world 
data regarding the cost of care according to breast cancer subtypes. This study aimed to estimate direct medical costs 
for early breast cancer care in the first 3 years after diagnosis according to subtype and stage, using patient-level data. 
METHODS: Women with newly diagnosed stage I-III breast cancer, admitted in 2012 to a Portuguese cancer centre 
were prospectively followed within the NEON-BC cohort. The use of health resources was obtained from each 
patient's clinical and administrative records and costs were computed. Tumours were classified into the classic 
subtypes (hormone receptor-positive (HR+)/HER2-; HER2-positive (HER2+); triple-negative breast cancer (TNBC)) and 
surrogate intrinsic subtypes (luminal A-like; luminal B-like; HER2 enriched; basal like). RESULTS: A total of 703 patients 
were included: 48.9% had stage I, 35.8% stage II and 15.2% stage III breast cancer; 76.4% had HR+/HER2-, 15.9% 
HER2+ and 7.7% TNBC. Median cost of care was euro9215/patient in stage I, euro13 019/patient in stage II and euro15 
011/patient in stage III and euro10 540/patient in HR+/HER2-, euro11 224/patient in TNBC and euro41 513/patient in 
HER2+ breast cancer. Systemic therapy accounted for 69.2% of the cost of care among patients with HER2+, 12.0% 
among HR+/HER2- and 7.5% among TNBC patients. Similar differences were observed across surrogate intrinsic 
subtypes. CONCLUSIONS: The cost of early breast cancer care was mainly driven by the tumour subtype and, to a 
lesser extent, by stage. The median cost of care was fourfold higher among patients with HER2+ tumours compared 
with those with HR+/HER2- and TNBC. These data provide information for the economic evaluation of innovative 
treatments for early breast cancer and highlight the weight that targeted systemic therapy might have in the overall 
cost of care among patients with early breast cancer. 
 
37. ECCO essential requirements for quality cancer care: prostate cancer.  
Brausi M, Hoskin P, Andritsch E, Banks I, Beishon M, Boyle H, Colecchia M, Delgado-Bolton R, Hockel M, Leonard K, 
Lovey J, Maroto P, Mastris K, Medeiros R, Naredi P, Oyen R, de Reijke T, Selby P, Saarto T, Valdagni R, Costa A, 
Poortmans P: Crit Rev Oncol Hematol 2020, 148:102861. Impact factor: 5.833.  
BACKGROUND: ECCO Essential Requirements for Quality Cancer Care (ERQCC) are written by experts representing all 
disciplines involved in cancer care in Europe. They give oncology teams, patients, policymakers and managers an 
overview of essential care throughout the patient journey. PROSTATE CANCER: Prostate cancer is the second most 
common male cancer and has a wide variation in outcomes in Europe. It has complex diagnosis and treatment 
challenges, and is a major healthcare burden. Care must only be a carried out in prostate/urology cancer units or 
centres that have a core multidisciplinary team (MDT) and an extended team of health professionals. Such units are 
far from universal in European countries. To meet European aspirations for comprehensive cancer control, healthcare 
organisations must consider the requirements in this paper, paying particular attention to multidisciplinarity and 
patient-centred pathways from diagnosis, to treatment, to survivorship. 
 
38. Patient satisfaction with breast reconstruction: how much do timing and surgical technique matter?  
Brito ÍM, Fernandes A, Andresen C, Barbosa R, Ribeiro M, Valença-Filipe R: Eur J Plast Surg 2020, 43(6):809-818. Impact 
factor: NA.  
Breast reconstruction (BR) has revealed significant benefits on physical and psychological well-being. Satisfaction is 
currently a key outcome on BR. This study aimed to assess the impact of timing and reconstructive technique on 
satisfaction, monitoring the influence of patient’s characteristics and complications. 
 
39. Clinicopathologic characteristics of patients with gastric superficial neoplasia and risk factors for multiple lesions 

after endoscopic submucosal dissection in a western country.  
Brito-Goncalves G, Libanio D, Marcos P, Pita I, Castro R, Sa I, Dinis-Ribeiro M, Pimentel-Nunes P: GE Port J 
Gastroenterol 2020, 27(2):76-89. Impact factor: NA.  
Background: Endoscopic submucosal dissection (ESD) is a treatment for early gastric neoplasms that preserves the 
stomach. However, the risk of multiple lesions persists. Objectives: To assess clinicopathologic characteristics of 
patients with early gastric neoplasms in a Western country and evaluate risk factors for multiple gastric lesions, 
synchronous, or metachronous. Methods: A retrospective cohort of 230 consecutive patients who underwent ESD for 
primary neoplasms from 2012 to 2017 (median follow-up: 33 months) was assessed to determine the 
clinicopathologic characteristics and risk factors for multiple lesions. Results: The mean age was 68 years, and 53.9% 
were male. Current/former smoking status was present in 40.4%, and 29.5% had family history of gastric cancer. A 
third of the patients had only focal gastric atrophy/metaplasia (operative link on gastritis assessment/operative link on 
gastric intestinal metaplasia assessment [OLGA/OLGIM] I/II; endoscopic grading of gastric intestinal metaplasia 
[EGGIM] 1-4). Synchronous and me-tachronous lesions occurred in 14.3 and 8.6% of patients, respectively. There was 
a trend for higher risk of multiple lesions in smokers and patients with extensive metaplasia (EGGIM >4), but only 
older age was an independent risk factor (OR 3.30; 95% CI 1.05-10.34). Age >60 years (OR 10.10, 95% CI 1.40-88.04), 
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current/former smoking status (OR 3.64, 95% CI 1.07-12.40), and OLGIM III/IV (OR 3.07, 95% CI 1.01-9.36) were 
independent risk factors for synchronous lesions. No risk factors for metachronous lesions were found. Conclusions: 
Surveillance limited to patients with advanced stages of gastritis may miss some primary superficial neoplasms. 
Although older age increases the risk of multiple lesions, no risk factors were found for metachronous lesions. 
Therefore, endoscopic surveillance after ESD should be done equally in all patients. 
 
40. Human papillomavirus prevalence and distribution in self-collected samples from female university students in 

Maputo.  
Bule YP, Silva J, Carrilho C, Campos C, Sousa H, Tavares A, Medeiros R: Int J Gynaecol Obstet 2020, 149(2):237-246. 
Impact factor: 2.216.  
OBJECTIVE: To characterize human papillomavirus (HPV) prevalence and distribution among female university 
students in Maputo, Mozambique, and evaluate the determinants of HPV infection. METHODS: A cross-sectional study 
among 504 female university students between February and April 2017. Cervicovaginal self-collected samples were 
analyzed for HPV genotypes by polymerase chain reaction-restriction fragment length polymorphism and Anyplex(TM) 
II HPV28 Detection kit (Seegene((R)) ). RESULTS: The prevalence of any HPV genotype was 28.6% (144/504). Single and 
multiple HPV infections were detected in 76 (15.1%) and 68 (13.5%) participants, respectively. Prevalence of high-risk 
HPV was significantly higher than that of low-risk HPV (P<0.001). HPV16 was the most frequent genotype, followed by 
HPV58, HPV66, HPV52, HPV18, HPV56, HPV61, and HPV70. The prevalence of genotypes covered by the bivalent, 
quadrivalent, and nonavalent vaccine was 14.3%, 15.9%, and 23.4%, respectively. Number of sexual partners over 
lifetime and in the past 12 months was associated with HPV infection (P<0.001 and P=0.039, respectively). 
CONCLUSIONS: Knowledge of HPV genotype-specific prevalence among young women is important to set up 
strategies for HPV vaccination. The findings suggest that introduction of the nonavalent HPV vaccine might be the way 
forward in the present low-resource setting. In addition, self-sampling was useful for HPV detection and genotyping. 
 
41. Systematic review of genome-wide association studies on susceptibility to endometriosis.  
Cardoso JV, Perini JA, Machado DE, Pinto R, Medeiros R: Eur J Obstet Gynecol Reprod Biol 2020, 255:74-82. Impact 
factor: 1.868.  
Endometriosis is a complex and heterogeneous disease in which extrinsic and intrinsic factors, such as genetics, 
provide to the disease development. Genome-wide association (GWA) studies may be essential to recognize genetic 
variants associated with the endometriosis risk. However, in the current literature there are some conflicting results 
between these studies. The aim of the present study was to undertake a systematic review about endometriosis GWA 
studies, to describe the disease-associated genes and single nucleotide polymorphisms (SNPs) to try to understand the 
endometriosis etiopathogenesis, besides to discuss possible bias of conflicting results among these studies. This study 
is a systematic review of GWA studies in endometriosis published until December 31(th), 2019 by PubMed database, 
considering the following descriptors: endometriosis and ("polymorphism" or "SNP" or "genetic polymorphism" or 
"variants" or "locus") and ("GWA" or "Genome-wide" or "Genome wide" or "Genetic association study"). The included 
studies were analyzed with methodological rigor (STROBE and PRISMA) to enable better quality of case-control and 
meta-analysis studies, respectively. Of the 88 articles found, only 15 were eligible. All articles had appropriate quality 
evaluated by STROBE and PRISMA checklists (77% and 81%, respectively). Overall, 35,022 endometriosis cases and 
181,760 controls were analyzed. The number of participants in each study was quite different (171 to 17,045 for the 
cases and 308 to 150,021 for the controls), with a predominance of European ethnicity. Most endometriosis cases 
(86%) were diagnosed by surgery, while selection of the control group was different among studies. About 47% 
performed only one stage (discovery stage) and 53% performed both the discovery and replication analyses. Eleven 
genes/SNPs were associated with endometriosis risk in more than one article (chromosome 1, 2, 6, 7, 9 and 12; WNT4, 
GREB1, FN1, IL1A, ETAA1, RND3, ID4, NFE2L3, CDKN2B-AS1 and VEZT). SNPs were localized in intergenic and intronic 
regions, their risk allele frequencies varied among the studies and their results were conflicting. In summary, WNT4 
rs7521902, GREB1 rs13394619, FN1 rs1250248, IL1A rs6542095 and VEZT rs10859871 variants are highlighted due to 
high frequency and pathways and function that each gene influences in the development of endometriosis. However, 
the replication and validation of these variants in different populations are necessary for a better understanding of the 
endometriosis etiopathogenesis, in order to optimize the diagnosis and improve the efficiency of clinical treatment of 
the disease. 
 
42. Measurement of optical properties of normal and pathological human liver tissue from deep-UV to NIR.  
Carneiro I, Carvalho S, Henrique R, Oliveira L, Tuchin V: SPIE Photonics Europe 2020, 11363. Impact factor: NA.  
The interest of using light in clinical practice is increasing strongly and many applications work at various wavelengths 
from the ultraviolet to the infrared. Due to this great range of applications, the determination of the optical properties 
of biological tissues in a wide spectral range becomes of interest. The liver is an important organ, since it has a major 
role in the human body and various pathologies are known to develop within it. For these reasons, this study concerns 
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the estimation of the optical properties of human normal and pathological (metastatic carcinoma) liver tissues 
between 200 and 1000 nm. The obtained optical properties present the expected wavelength dependencies for both 
tissues – the refractive index, the absorption and the scattering coefficients decrease with the wavelength and the 
anisotropy and light penetration depth increase with the wavelength. Although similar behavior was observed for the 
various properties between the normal and pathological tissues, evidence of smaller blood content in the pathological 
tissues was found. A possible explanation is that the cancer cells destroy liver’s vasculature and internal architecture, 
providing though a reduction in the blood content. For low wavelengths, it was observed a matching between the 
scattering and the reduced scattering coefficients, which implies a nearly zero anisotropy in that range. The scattering 
coefficient decreases from nearly 140 cm<sup>-1</sup> (at 200 nm) to 80 cm<sup>-1</sup> (at 1000 nm) for the 
normal liver and from nearly 140 cm<sup>-1</sup> (at 200 nm) to 95 cm<sup>-1</sup> (at 1000 nm) for the 
pathological tissue. 
 
43. Phenotypic analysis of urothelial exfoliated cells in bladder cancer via microfluidic immunoassays: Sialyl-Tn as a 

novel biomarker in liquid biopsies.  
Carvalho S, Abreu CM, Ferreira D, Lima L, Ferreira JA, Santos LL, Ribeiro R, Grenha V, Martinez-Fernandez M, Duenas 
M, Suarez-Cabrera C, Paramio JM, Dieguez L, Freitas PP, Oliveira MI: Front Oncol 2020, 10:1774. Impact factor: 4.848.  
Bladder cancer is the most common malignancy of the urinary tract, having one of the highest recurrence rates and 
progression from non-muscle to muscle invasive bladder cancer that commonly leads to metastasis. Cystoscopy and 
urine cytology are the standard procedures for its detection but have limited clinical sensitivity and specificity. Herein, 
a microfluidic device, the UriChip, was developed for the enrichment of urothelial exfoliated cells from fresh and 
frozen urine, based on deformability and size, and the cancer-associated glycan Sialyl-Tn explored as a putative 
bladder cancer urinary biomarker. Spiking experiments with bladder cancer cell lines showed an isolation efficiency of 
53%, while clinical sample analyses revealed retention of cells with various morphologies and sizes. in situ 
immunoassays demonstrated significantly higher number of Sialyl-Tn-positive cells in fresh and frozen voided urine 
from bladder cancer patients, compared to healthy individuals. Of note, urothelial exfoliated cells from cryopreserved 
urine sediments were also successfully isolated by the UriChip, and found to express significantly high levels of Sialyl-
Tn. Remarkably, Sialyl-Tn expression is correlated with tumor stage and grade. Overall, our findings demonstrate the 
potential of UriChip and Sialyl-Tn to detect urothelial bladder cancer cells in follow-up and long-term retrospective 
studies. 
 
44. Lipofuscin-type pigment as a marker of colorectal cancer.  
Carvalho S, Carneiro I, Henrique R, Tuchin V, Oliveira L: Electronics 2020, 9(11):1805. Impact factor: 2.412.  
The study of the optical properties of biological tissues for a wide spectral range is necessary for the development and 
planning of noninvasive optical methods to be used in clinical practice. In this study, we propose a new method to 
calculate almost all optical properties of tissues as a function of wavelength directly from spectral measurements. 
Using this method, and with the exception of the reduced scattering coefficient, which was obtained by traditional 
simulation methods, all the other optical properties were calculated in a simple and fast manner for human and 
pathological colorectal tissues. The obtained results are in good agreement with previous published data, both in 
magnitude and in wavelength dependence. Since this method is based on spectral measurements and not on discrete-
wavelength experimental data, the calculated optical properties contain spectral signatures that correspond to major 
tissue chromophores such as DNA and hemoglobin. Analysis of the absorption bands of hemoglobin in the wavelength 
dependence of the absorption spectra of normal and pathological colorectal mucosa allowed to identify differentiated 
accumulation of a pigment in these tissues. The increased content of this pigment in the pathological mucosa may be 
used for the future development of noninvasive diagnostic methods for colorectal cancer detection. 
 
45. Yttrium-90-induced gastropathy: a potential equivocal finding.  
Castro R, Libanio D, Heitor P, Jacome M, Silva R: GE Port J Gastroenterol 2020, 27(6):443-445. Impact factor: NA.  
 

46. Random biopsies in patients harboring a CDH1 mutation: time to change the approach?  
Castro R, Lobo J, Pita I, Videira F, Pedro-Afonso L, Dinis-Ribeiro M, Brandao C: Rev Esp Enferm Dig 2020, 112(5):367-
372. Impact factor: 2.196.  
INTRODUCTION AND AIM: hereditary diffuse gastric cancer (HDGC) can be caused by a CDH1 mutation. It often 
presents as multiple foci of signet ring cell carcinoma (SRCC) that is rarely detected by gastroscopy. Prophylactic total 
gastrectomy is recommended at a young age. The aim of this study was to determine the adequacy of gastroscopy 
according to the Cambridge protocol in patients with a CDH1 mutation. METHODS: patients with a CDH1 mutation 
admitted to our department between September 2016 and October 2018 were evaluated. All patients underwent a 
baseline gastroscopy according to the Cambridge protocol, followed by a recommended total gastrectomy. 
Endoscopic findings, the number of biopsies and histological evaluation of biopsy samples were registered. 
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Postoperative histopathological assessment was compared with endoscopic findings in patients that underwent a 
total gastrectomy (n = 13). RESULTS: twenty-five patients were included and 35 gastroscopies performed. On these, 
996 gastric biopsies were performed, which included 952 random and 44 targeted. Only three patients had SRCC foci 
in random biopsies and one also had SRCC lesions in two targeted biopsies. In our cohort, 332 random and 22 targeted 
biopsies were needed to identify a single SRCC focus. Total gastrectomy was performed in 13 patients and SRCC foci 
were identified in 12 surgical specimens, the remaining specimen had a precursor lesion of HDGC. DISCUSSION: 
gastroscopy has a poor sensitivity to detect SRCC. Even with Cambridge protocol, gastroscopy has a very limited role in 
the surveillance of patients with a CDH1 mutation and prophylactic total gastrectomy is the most advisable option. 
Nevertheless, endoscopic protocols should be optimized to favor targeted biopsies over a high number of random 
biopsies. 
 
47. Germline genetic variants of the renin-angiotensin system, hypoxia and angiogenesis in non-small cell lung 

cancer progression: discovery and validation Studies.  
Catarata MJ, Medeiros R, Oliveira MJ, Pego A, Frade JG, Martins MF, Robalo Cordeiro C, Herth FJF, Thomas M, 
Kriegsmann M, Meister M, Schneider MA, Muley T, Ribeiro R: Cancers 2020, 12(12):3834. Impact factor: 6.126.  
INTRODUCTION: The renin-angiotensin system (RAS) is involved in cell proliferation, immunoinflammatory response, 
hypoxia and angiogenesis, which are critical biological processes in lung cancer. Our aim was to study the association 
of putatively functional genetic polymorphisms in genes coding for proteins involved in RAS, hypoxia and angiogenesis 
with non-small cell lung cancer (NSCLC) prognosis. METHODS: Genotyping of 52 germline variants from genes of the 
RAS and hypoxic/angiogenic factors/receptors was performed using MassARRAY iPLEX Gold in a retrospective cohort 
(n = 167) of advanced NSCLC patients. Validation of the resulting genetic markers was conducted in an independent 
group (n = 190), matched by clinicopathological characteristics. RESULTS: Multivariate analysis on the discovery set 
revealed that MME rs701109 C carriers were protected from disease progression in comparison with homozygous T 
(hazard ratio (HR) = 0.5, 95% confidence interval (CI) = 0.2-0.8, p = 0.010). Homozygous A and T genotypes for KDR 
rs1870377 were at increased risk for disease progression and death compared to heterozygous (HR = 1.7, 95% CI = 
1.2-2.5, p = 0.005 and HR = 2.1, 95% CI = 1.2-3.4, p = 0.006, respectively). Carriers of homozygous genotypes for ACE2 
rs908004 presented increased risk for disease progression, only in the subgroup of patients without tumour 
actionable driver mutations (HR = 2.9, 95% CI = 1.3-6.3, p = 0.010). Importantly, the association of homozygous 
genotypes in MME rs701109 with risk for disease progression was confirmed after multivariate analysis in the 
validation set. CONCLUSION: This study provides evidence that MME polymorphism, which encodes neprilysin, may 
modulate progression-free survival in advanced NSCLC. Present genetic variation findings will foster basic, 
translational, and clinical research on their role in NSCLC. 
 
48. Renin-angiotensin system in lung tumor and microenvironment interactions.  
Catarata MJ, Ribeiro R, Oliveira MJ, Robalo Cordeiro C, Medeiros R: Cancers 2020, 12(6):1457. Impact factor: 6.126.  
The mechanistic involvement of the renin-angiotensin system (RAS) reaches beyond cardiovascular physiopathology. 
Recent knowledge pinpoints a pleiotropic role for this system, particularly in the lung, and mainly through locally 
regulated alternative molecules and secondary pathways. Angiotensin peptides play a role in cell proliferation, 
immunoinflammatory response, hypoxia and angiogenesis, which are critical biological processes in lung cancer. This 
manuscript reviews the literature supporting a role for the renin-angiotensin system in the lung tumor 
microenvironment and discusses whether blockade of this pathway in clinical settings may serve as an adjuvant 
therapy in lung cancer. 
 
49. SUCCOR study: an international European cohort observational study comparing minimally invasive surgery 

versus open abdominal radical hysterectomy in patients with stage IB1 cervical cancer.  
Chiva L, Zanagnolo V, Querleu D, Martin-Calvo N, Arevalo-Serrano J, Capilna ME, Fagotti A, Kucukmetin A, Mom C, 
Chakalova G, Aliyev S, Malzoni M, Narducci F, Arencibia O, Raspagliesi F, Toptas T, Cibula D, Kaidarova D, Meydanli 
MM, Tavares M, Golub D, Perrone AM, Poka R, Tsolakidis D, Vujic G, Jedryka MA, Zusterzeel PLM, Beltman JJ, Goffin F, 
Haidopoulos D, Haller H, Jach R, Yezhova I, Berlev I, Bernardino M, Bharathan R, Lanner M, Maenpaa MM, Sukhin V, 
Feron JG, Fruscio R, Kukk K, Ponce J, Minguez JA, Vazquez-Vicente D, Castellanos T, Chacon E, Alcazar JL, Group Ss: Int J 
Gynecol Cancer 2020, 30(9):1269-1277. Impact factor: 2.095.  
BACKGROUND: Minimally invasive surgery in cervical cancer has demonstrated in recent publications worse outcomes 
than open surgery. The primary objective of the SUCCOR study, a European, multicenter, retrospective, observational 
cohort study was to evaluate disease-free survival in patients with stage IB1 (FIGO 2009) cervical cancer undergoing 
open vs minimally invasive radical hysterectomy. As a secondary objective, we aimed to investigate the association 
between protective surgical maneuvers and the risk of relapse. METHODS: We obtained data from 1272 patients that 
underwent a radical hysterectomy by open or minimally invasive surgery for stage IB1 cervical cancer (FIGO 2009) 
from January 2013 to December 2014. After applying all the inclusion-exclusion criteria, we used an inverse 
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probability weighting to construct a weighted cohort of 693 patients to compare outcomes (minimally invasive surgery 
vs open). The first endpoint compared disease-free survival at 4.5 years in both groups. Secondary endpoints 
compared overall survival among groups and the impact of the use of a uterine manipulator and protective closure of 
the colpotomy over the tumor in the minimally invasive surgery group. RESULTS: Mean age was 48.3 years (range; 23-
83) while the mean BMI was 25.7 kg/m(2) (range; 15-49). The risk of recurrence for patients who underwent 
minimally invasive surgery was twice as high as that in the open surgery group (HR, 2.07; 95% CI, 1.35 to 3.15; 
P=0.001). Similarly, the risk of death was 2.42-times higher than in the open surgery group (HR, 2.45; 95% CI, 1.30 to 
4.60, P=0.005). Patients that underwent minimally invasive surgery using a uterine manipulator had a 2.76-times 
higher hazard of relapse (HR, 2.76; 95% CI, 1.75 to 4.33; P<0.001) and those without the use of a uterine manipulator 
had similar disease-free-survival to the open surgery group (HR, 1.58; 95% CI, 0.79 to 3.15; P=0.20). Moreover, 
patients that underwent minimally invasive surgery with protective vaginal closure had similar rates of relapse to 
those who underwent open surgery (HR, 0.63; 95% CI, 0.15 to 2.59; P<0.52). CONCLUSIONS: Minimally invasive 
surgery in cervical cancer increased the risk of relapse and death compared with open surgery. In this study, avoiding 
the uterine manipulator and using maneuvers to avoid tumor spread at the time of colpotomy in minimally invasive 
surgery was associated with similar outcomes to open surgery. Further prospective studies are warranted. 
 
50. Sentinel lymph node mapping and intraoperative assessment in a prospective, international, multicentre, 

observational trial of patients with cervical cancer: The SENTIX trial.  
Cibula D, Kocian R, Plaikner A, Jarkovsky J, Klat J, Zapardiel I, Pilka R, Torne A, Sehnal B, Ostojich M, Petiz A, Sanchez 
OA, Presl J, Buda A, Raspagliesi F, Kascak P, van Lonkhuijzen L, Barahona M, Minar L, Blecharz P, Pakiz M, Wydra D, 
Snyman LC, Zalewski K, Zorrero C, Havelka P, Redecha M, Vinnytska A, Vergote I, Tingulstad S, Michal M, Kipp B, Slama 
J, Marnitz S, Bajsova S, Hernandez A, Fischerova D, Nemejcova K, Kohler C: Eur J Cancer 2020, 137:69-80. Impact 
factor: 2.251.  
BACKGROUND: SENTIX (ENGOT-CX2/CEEGOG-CX1) is an international, multicentre, prospective observational trial 
evaluating sentinel lymph node (SLN) biopsy without pelvic lymph node dissection in patients with early-stage cervical 
cancer. We report the final preplanned analysis of the secondary end-points: SLN mapping and outcomes of 
intraoperative SLN pathology. METHODS: Forty-seven sites (18 countries) with experience of SLN biopsy participated 
in SENTIX. We preregistered patients with stage IA1/lymphovascular space invasion-positive to IB2 (4 cm or smaller or 
2 cm or smaller for fertility-sparing treatment) cervical cancer without suspicious lymph nodes on imaging before 
surgery. SLN frozen section assessment and pathological ultrastaging were mandatory. Patients were registered 
postoperatively if SLN were bilaterally detected in the pelvis, and frozen sections were negative. TRIAL REGISTRATION: 
ClinicalTrials.gov (NCT02494063). RESULTS: We analysed data for 395 preregistered patients. Bilateral detection was 
achieved in 91% (355/395), and it was unaffected by tumour size, tumour stage or body mass index, but it was lower 
in older patients, in patients who underwent open surgery, and in sites with fewer cases. No SLN were found outside 
the seven anatomical pelvic regions. Most SLN and positive SLN were localised below the common iliac artery 
bifurcation. Single positive SLN above the iliac bifurcation were found in 2% of cases. Frozen sections failed to detect 
54% of positive lymph nodes (pN1), including 28% of cases with macrometastases and 90% with micrometastases. 
INTERPRETATION: SLN biopsy can achieve high bilateral SLN detection in patients with tumours of 4 cm or smaller. At 
experienced centres, all SLN were found in the pelvis, and most were located below the iliac vessel bifurcation. SLN 
frozen section assessment is an unreliable tool for intraoperative triage because it only detects about half of N1 cases. 
 
51. Regulation of invasion and peritoneal dissemination of ovarian cancer by mesothelin manipulation.  
Coelho R, Ricardo S, Amaral AL, Huang YL, Nunes M, Neves JP, Mendes N, Lopez MN, Bartosch C, Ferreira V, Portugal R, 
Lopes JM, Almeida R, Heinzelmann-Schwarz V, Jacob F, David L: Oncogenesis 2020, 9(6):61. Impact factor: 6.119.  
Peritoneal dissemination is a particular form of metastasis typically observed in ovarian cancer and the major cause 
for poor patient's outcome. Identification of the molecular players involved in ovarian cancer dissemination can offer 
an approach to develop treatment strategies to improve clinical prognosis. Here, we identified mesothelin (MSLN) as a 
crucial protein in the multistep process of peritoneal dissemination of ovarian cancer. We demonstrated that MSLN is 
overexpressed in primary and matched peritoneal metastasis of high-grade serous carcinomas (HGSC). Using several 
genetically engineered ovarian cancer cell lines, resulting in loss or gain of function, we found that MSLN increased cell 
survival in suspension and invasion of tumor cells through the mesothelial cell layer in vitro. Intraperitoneal xenografts 
established with MSLN(high) ovarian cancer cell lines showed enhanced tumor burden and spread within the 
peritoneal cavity. These findings provide strong evidences that MSLN is a key player in ovarian cancer progression by 
triggering peritoneal dissemination and provide support for further clinical investigation of MSLN as a therapeutic 
target in HGSC. 
 
52. Honey: another alternative in the fight against antibiotic-resistant bacteria?  
Combarros-Fuertes P, Fresno JM, Estevinho MM, Sousa-Pimenta M, Tornadijo ME, Estevinho LM: Antibiotics 2020, 
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9(11):774. Impact factor: 3.893.  
Antibacterial resistance has become a challenging situation worldwide. The increasing emergence of multidrug-
resistant pathogens stresses the need for developing alternative or complementary antimicrobial strategies, which has 
led the scientific community to study substances, formulas or active ingredients used before the antibiotic era. Honey 
has been traditionally used not only as a food, but also with therapeutic purposes, especially for the topical treatment 
of chronic-infected wounds. The intrinsic characteristics and the complex composition of honey, in which different 
substances with antimicrobial properties are included, make it an antimicrobial agent with multiple and different 
target sites in the fight against bacteria. This, together with the difficulty to develop honey-resistance, indicates that it 
could become an effective alternative in the treatment of antibiotic-resistant bacteria, against which honey has 
already shown to be effective. Despite all of these assets, honey possesses some limitations, and has to fulfill a 
number of requirements in order to be used for medical purposes. 
 
53. DNA methylation-based testing in liquid biopsies as detection and prognostic biomarkers for the four major 

cancer types.  
Constancio V, Nunes SP, Henrique R, Jeronimo C: Cells 2020, 9(3):624. Impact factor: 4.366.  
Lung, breast, colorectal, and prostate cancers are the most incident worldwide. Optimal population-based cancer 
screening methods remain an unmet need, since cancer detection at early stages increases the prospects of successful 
and curative treatment, leading to a lower incidence of recurrences. Moreover, the current parameters for cancer 
patients' stratification have been associated with divergent outcomes. Therefore, new biomarkers that could aid in 
cancer detection and prognosis, preferably detected by minimally invasive methods are of major importance. 
Aberrant DNA methylation is an early event in cancer development and may be detected in circulating cell-free DNA 
(ccfDNA), constituting a valuable cancer biomarker. Furthermore, DNA methylation is a stable alteration that can be 
easily and rapidly quantified by methylation-specific PCR methods. Thus, the main goal of this review is to provide an 
overview of the most important studies that report methylation biomarkers for the detection and prognosis of the 
four major cancers after a critical analysis of the available literature. DNA methylation-based biomarkers show 
promise for cancer detection and management, with some studies describing a "PanCancer" detection approach for 
the simultaneous detection of several cancer types. Nonetheless, DNA methylation biomarkers still lack large-scale 
validation, precluding implementation in clinical practice. 
 
54. Assessment of HER2 protein overexpression and gene amplification in renal collecting duct carcinoma: 

therapeutic implication.  
Costantini M, Amoreo CA, Torregrossa L, Ali G, Munari E, Jeronimo C, Henrique R, Petronilho S, Capitanio U, Luciano R, 
Suardi N, Landi MT, Anceschi U, Brassetti A, Fazio VM, Gallucci M, Simone G, Sentinelli S, Poeta ML: Cancers 2020, 
12(11):3345. Impact factor: 6.126.  
Collecting duct carcinoma (CDC) is rare and aggressive histology of kidney cancers. Although different therapeutic 
approaches have been tested, the 2-year survival remains very poor. Since CDC exhibits overlapping features with 
urothelial carcinoma, the analysis of shared molecular alterations could provide new insights into the understanding 
of this rare disease and also therapeutic options. We collected 26 CDC cases, and we assessed HER2 protein 
expression by immunohistochemistry (IHC) and gene amplification by fluorescence in-situ hybridization (FISH) 
according to 2018 ASCO/CAP HER2-testing recommendations. Six out of twenty-six (23%) tumors showed HER2 
positive staining. In particular, 3+ score was present in 2/6 cases (33%), 2+ in 3/6 cases (50%) and 1+ in 1/6 cases 
(17%). The 6 HER2+ tumors were also analyzed by FISH to assess gene copy number. One out of six CDC with IHC 3+ 
was also HER2 amplified, showing an average HER2 copy number >/=4.0 (10.85) and a HER2/CEP17 ratio >/= (5.63), 
while the 5/6 cases were HER2 negative. Based on the 2018 ASCO/CAP guidelines overall, 2/26 CDC cases (8%) were 
HER2+. The present study provides evidence for testing, in future studies, HER2 to assess its clinical value as a novel 
target for the treatment of this highly malignant cancer. 
 
55. Myeloid disease with the CSF3R T618I mutation after CLL.  
Couto ME, Bizarro S, Sousa D, Domingues N, Oliveira I, Martins G, Teixeira MR, Mariz M: Case Rep Hematol 2020, 
2020:6670965. Impact factor: NA.  
Chronic lymphocytic leukemia (CLL) is frequently an indolent diagnosis, with most of the patients being under 
surveillance for long time. There is an increased risk of a second neoplasia in CLL, rarely hematological (in the myeloid 
lineage is even rarer). A 58-year-old male was diagnosed with CLL in 2012, remaining in regular surveillance until 2014. 
Then, the CLL progressed, and 6 cycles of rituximab, fludarabine, and cyclophosphamide were prescribed with partial 
response. He remained in surveillance and suffered 2 episodes of autoimmune hemolytic anemia until 2019. Then, the 
hemolytic anemia relapsed and a neutrophilia became evident (progressing slowly), as well as a thrombocytopenia 
and splenomegaly without adenopathy were found. The bone marrow aspirate showed a chronic myeloproliferative 
disease without dysplasia. A peripheral blood search for the CSF3R mutation (T618I) was positive, also suggesting 
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Chronic Neutrophilic Leukemia (CNL). For a discrete monocytosis, a chronic myelomonocytic leukemia (CMML) was 
also considered. Hydroxyurea was then prescribed. The T618I CSF3R mutation is highly suggestive of CNL (being 
diagnostic criteria for CNL); however, this case may also suggest CMML as a possible diagnosis (there are other 
mutations in the CSF3R gene described for CMML, but not the T618I, which is highly exclusive of CNL according to the 
literature). To our knowledge, this is the first report of a possible CNL in a CLL patient (the opposite was already 
described in 1998). 
 
56. A 10-year review of primary major salivary gland cancers.  
Cruz A, Magalhaes H, Pereira FF, Dinis J, Vieira C: Ecancermedicalscience 2020, 14:1055. Impact factor: NA.  
Primary salivary gland cancers comprise a heterogeneous group of histological entities and represent less than 5% of 
head and neck malignancies. Surgical resection is the main treatment, and adjuvant radiotherapy is performed in 
selected cases. Chemotherapy is an option in metastatic or recurrent disease, with poor evidence. We aimed to 
review a 10-year experience of a cancer centre on major salivary gland cancers, focusing on clinical, pathological, 
treatment and patients' outcomes data. A total of 93 patients were identified, median age at diagnosis was 64 years 
(IQR, 23), and 51.6% were male. The parotid gland was the site of origin in 76.3% of cases. The most frequent 
histological type was salivary duct carcinoma (21.5%). All patients were submitted to surgery and adjuvant 
radiotherapy was performed in 74.2%. From 26 patients diagnosed with metastatic disease, 9 were treated with 
systemic therapy. At 8 years, disease-free survival was 54.6% and overall survival was 48.4%. Male sex, salivary duct 
carcinoma, stage pT3-4, stage pN2-3, high histologic grade, lymphovascular invasion and perineural invasion were 
negative prognostic indicators for disease-free survival and overall survival. Extracapsular spread was a negative 
prognostic indicator for overall survival. In the multivariable analysis, histological type-salivary duct carcinoma-kept 
significant negative impact in disease-free survival and high histologic grade in overall survival. The most frequent 
histological type was salivary duct carcinoma, which is estimated to represent only 9% of salivary tumours. Patients 
with salivary duct carcinoma relapsed more than other histological types. High histologic grade was a negative 
prognostic indicator for overall survival. 
 
57. Case report: cryptococcal meningitis in Hodgkin's lymphoma patient receiving brentuximab-vedotin therapy.  
Cunha Pereira T, Rb-Silva R, Felix Soares R, Domingues N, Mariz J: F1000Res 2020, 9:687. Impact factor: NA.  
Cryptococcus neoformans infections occur mostly in immunodeficient individuals, being the most common 
opportunistic fungal central nervous system (CNS) infection in HIV seropositive patients. Moreover, other conditions 
affecting host immunity, such as hematologic malignancies, organ transplantation and immunosuppressive drugs are 
implicated as risk factors. The authors present a case of a 48-year-old male with Hodgkin Lymphoma for 26 years and 
submitted to several lines of treatment, diagnosed with cryptococcal meningitis while on therapy with brentuximab. 
The patient presented with positive cerebral spinal fluid (CSF) cryptococcal antigen plus positive blood cultures. He 
was put under induction antifungal treatment with liposomal amphotericin B and flucytosine, as well as corticosteroid 
therapy with dexamethasone with headache improvement and a favorable clinical evolution. There are no reported 
cases of cryptococcal meningoencephalitis under CD30-directed monoclonal antibody. Furthermore, this case 
illustrates the risk of Cryptococcus neoformans infection in immunocompromising conditions other than HIV, 
underlining the need of considering this differential diagnosis when physicians face an opportunistic neuroinfection. 
 
58. Curriculum for optical diagnosis training in Europe: European Society of Gastrointestinal Endoscopy (ESGE) 

Position Statement.  
Dekker E, Houwen B, Puig I, Bustamante-Balen M, Coron E, Dobru DE, Kuvaev R, Neumann H, Johnson G, Pimentel-
Nunes P, Sanders DS, Dinis-Ribeiro M, Arvanitakis M, Ponchon T, East JE, Bisschops R: Endoscopy 2020, 52(10):899-923. 
Impact factor: 7.341.  
This manuscript represents an official Position Statement of the European Society of Gastrointestinal Endoscopy 
(ESGE) aiming to guide general gastroenterologists to develop and maintain skills in optical diagnosis during 
endoscopy. In general, this requires additional training beyond the core curriculum currently provided in each country. 
In this context, ESGE have developed a European core curriculum for optical diagnosis practice across Europe for high 
quality optical diagnosis training. 1: ESGE suggests that every endoscopist should have achieved general competence 
in upper and/or lower gastrointestinal (UGI/LGI) endoscopy before commencing training in optical diagnosis of the 
UGI/LGI tract, meaning personal experience of at least 300 UGI and/or 300 LGI endoscopies and meeting the ESGE 
quality measures for UGI/LGI endoscopy. ESGE suggests that every endoscopist should be able and competent to 
perform UGI/LGI endoscopy with high definition white light combined with virtual and/or dye-based 
chromoendoscopy before commencing training in optical diagnosis. 2: ESGE suggests competency in optical diagnosis 
can be learned by attending a validated optical diagnosis training course based on a validated classification, and self-
learning with a minimum number of lesions. If no validated training course is available, optical diagnosis can only be 
learned by attending a non-validated onsite training course and self-learning with a minimum number of lesions. 3: 
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ESGE suggests endoscopists are competent in optical diagnosis after meeting the pre-adoption and learning criteria, 
and meeting competence thresholds by assessing a minimum number of lesions prospectively during real-time 
endoscopy. ESGE suggests ongoing in vivo practice by endoscopists to maintain competence in optical diagnosis. If a 
competent endoscopist does not perform in vivo optical diagnosis on a regular basis, ESGE suggests repeating the 
learning and competence phases to maintain competence.Key areas of interest were optical diagnosis training in 
Barrett's esophagus, esophageal squamous cell carcinoma, early gastric cancer, diminutive colorectal lesions, early 
colorectal cancer, and neoplasia in inflammatory bowel disease. Condition-specific recommendations are provided in 
the main document. 
 
59. c-MYC expression and maturity phenotypes are associated with outcome benefit from addition of ixazomib to 

lenalidomide-dexamethasone in myeloma.  
Di Bacco A, Bahlis NJ, Munshi NC, Avet-Loiseau H, Masszi T, Viterbo L, Pour L, Ganly P, Cavo M, Langer C, Kumar SK, 
Rajkumar SV, Keats JJ, Berg D, Lin J, Li B, Badola S, Shen L, Zhang J, Esseltine DL, Luptakova K, van de Velde H, 
Richardson PG, Moreau P: Eur J Haematol 2020, 105(1):35-46. Impact factor: 2.220.  
OBJECTIVES: In the TOURMALINE-MM1 phase 3 trial in relapsed/refractory multiple myeloma, ixazomib-lenalidomide-
dexamethasone (IRd) showed different magnitudes of progression-free survival (PFS) benefit vs placebo-Rd according 
to number and type of prior therapies, with greater benefit seen in patients with >1 prior line of therapy or 1 prior line 
of therapy without stem cell transplantation (SCT). METHODS: RNA sequencing data were used to investigate the basis 
of these differences. RESULTS: The PFS benefit of IRd vs placebo-Rd was greater in patients with tumors expressing 
high c-MYC levels (median not reached vs 11.3 months; hazard ratio [HR] 0.42; 95% CI, 0.26, 0.66; P < .001) compared 
with in those expressing low c-MYC levels (median 20.6 vs 16.6 months; HR 0.75; 95% CI, 0.42, 1.2). Expression of c-
MYC in tumors varied based on the number and type of prior therapy received, with the lowest levels observed in 
tumors of patients who had received 1 prior line of therapy including SCT. These tumors also had higher expression 
levels of CD19 and CD81. CONCLUSIONS: PFS analyses suggest that lenalidomide and ixazomib target tumors with 
different levels of c-MYC, CD19, and CD81 expression, thus providing a potential rationale for the differential benefits 
observed in the TOURMALINE-MM1 study. This trial was registered at www.clinicaltrials.gov as: NCT01564537. 
 
60. An efficient synthetic access to new uracil-alditols bearing a porphyrin unit and biological assessment in 

prostate cancer cells.  
Dias CJ, Sardo I, Moura NMM, Felgueiras J, Neves MGPMS, Fardilha M, Faustino MAF: Dyes Pigment 2020, 
173:107996. Impact factor: 4.613.  
An efficient access to porphyrin derivatives bearing uracil-alditol moieties at the β-pyrrolic position was developed. 
The synthetic strategy involved a hetero Diels-Alder reaction between uracil-alditol based orthoquinodimethanes 
using 2-vinyl-5,10,15,20-tetraphenylporphyrin as the scaffold. The preliminary evaluation of their photodynamic 
effectiveness in prostate cancer cells suggests that the adducts 4-Xyl and 4-Gal are promising photodynamic agents. 
 
61. Extracellular vesicles enriched in hsa-miR-301a-3p and hsa-miR-1293 dynamics in clear cell renal cell carcinoma 

patients: potential biomarkers of metastatic disease.  
Dias F, Teixeira AL, Nogueira I, Morais M, Maia J, Bodo C, Ferreira M, Silva A, Vilhena M, Lobo J, Sequeira JP, Mauricio 
J, Oliveira J, Kok K, Costa-Silva B, Medeiros R: Cancers 2020, 12(6):1450. Impact factor: 6.126.  
Clear cell renal cell carcinoma (ccRCC) is the most aggressive subtype of kidney cancer and up to 40% of patients 
submitted to surgery with a curative intent will relapse. Thus, the aim of this study was to analyze the applicability of 
an Extracellular vesicle (EV) derived miRNA profile as potential prognosis biomarkers in ccRCC patients. We analyzed a 
nine-miRNA profile in plasma EVs from 32 ccRCC patients with localized disease (before and after surgery) and in 37 
patients with metastatic disease. We observed that the levels of EV-derived hsa-miR-25-3p, hsa-miR-126-5p, hsa-miR-
200c-3p, and hsa-miR-301a-3p decreased after surgery, whereas hsa-miR-1293 EV-levels increased. Furthermore, 
metastatic patients presented higher levels of hsa-miR-301a-3p and lower levels of hsa-miR-1293 when compared to 
patients with localized disease after surgery. Functional enrichment analysis of the targets of the four miRNAs that 
decreased after surgery resulted in an enrichment of terms related to cell cycle, proliferation, and metabolism, 
suggesting that EV-miRNA enrichment in the presence of the tumor could represent an epigenetic mechanism to 
sustain tumor development. Taken together, these results suggest that EVs content varies depending on the presence 
or absence of the disease and that an increase of EV-derived hsa-miR-301a-3p, and decrease of EV-derived hsa-miR-
1293, may be potential biomarkers of metastatic ccRCC. 
 
62. Plasma extracellular vesicle-derived TIMP-1 mRNA as a prognostic biomarker in clear cell renal cell carcinoma: a 

pilot study.  
Dias F, Teixeira AL, Nogueira I, Morais M, Maia J, Bodo C, Ferreira M, Vieira I, Silva J, Lobo J, Sequeira JP, Mauricio J, 
Oliveira J, Palmeira C, Martins G, Kok K, Costa-Silva B, Medeiros R: Int J Mol Sci 2020, 21(13):4624. Impact factor: 
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4.556.  
The tumor microenvironment has gained a lot of attention from the scientific community since it has a proven impact 
in the development of tumor progression and metastasis. Extracellular vesicles (EVs) are now considered one of the 
key players of tumor microenvironment modulation. Clear cell renal cell carcinoma (ccRCC) is the most lethal 
urological neoplasia and presents a high metastatic potential, which reinforces the need for the development of more 
effective predictive biomarkers. Our goal was to evaluate the applicability of EV-derived matrix metalloproteinases 
(MMPs) and tissue inhibitors of metalloproteinases (TIMPs) as prognostic biomarkers for ccRCC. To do so, we studied 
the plasma EV content of 32 patients with localized ccRCC and 29 patients with metastatic ccRCC. We observed that 
patients with localized disease and tumors larger than 7 cm presented higher levels of plasma EV-derived TIMP-1 
mRNA when compared with patients presenting smaller tumors (p = 0.020). Moreover, patients with metastatic 
disease presented higher levels of EV-derived TIMP-1 mRNA when compared with patients with localized disease (p = 
0.002) and when we stratified those patients in high and low levels of TIMP-1 EV-derived mRNA, the ones presenting 
higher levels had a lower overall survival (p = 0.030). EV-derived TIMP-1 mRNA may be a good prognostic biomarker 
candidate for ccRCC. 
 
63. Teams and endoscopy: another effect of the COVID-19 pandemic.  
Dinis-Ribeiro M, Hassan C: Endoscopy 2020, 52(10):884-885. Impact factor: 7.341.  
 

64. How to manage a patient with gastric intestinal metaplasia: an international perspective.  
Dinis-Ribeiro M, Kuipers EJ: Gastroenterology 2020, 158(6):1534-1537. Impact factor: 17.373.  
 

65. Guest editorial: information fusion for medical data: early, late, and deep fusion methods for multimodal data.  
Domingues I, Muller H, Ortiz A, Dasarathy BV, Abreu PH, Calhoun VD: IEEE J Biomed Health Inform 2020, 24(1):14-16. 
Impact factor: 5.223.  
 

66. Using deep learning techniques in medical imaging: a systematic review of applications on CT and PET.  
Domingues I, Pereira G, Martins P, Duarte H, Santos J, Abreu PH: Artif Intell Rev 2020, 53(6):4093-4160. Impact factor: 
5.747.  
Medical imaging is a rich source of invaluable information necessary for clinical judgements. However, the analysis of 
those exams is not a trivial assignment. In recent times, the use of deep learning (DL) techniques, supervised or 
unsupervised, has been empowered and it is one of the current research key areas in medical image analysis. This 
paper presents a survey of the use of DL architectures in computer-assisted imaging contexts, attending two different 
image modalities: the actively studied computed tomography and the under-studied positron emission tomography, 
as well as the combination of both modalities, which has been an important landmark in several decisions related to 
numerous diseases. In the making of this review, we analysed over 180 relevant studies, published between 2014 and 
2019, that are sectioned by the purpose of the research and the imaging modality type. We conclude by addressing 
research issues and suggesting future directions for further improvement. To our best knowledge, there is no previous 
work making a review of this issue. 
 
67. Multimedia systems and applications in biomedicine.  
Domingues I, Sequeira AF, Pinto C, Rocha À: Computer Methods in Biomechanics and Biomedical Engineering: Imaging 
& Visualization 2020, 8(4):343-344. Impact factor: NA.  
 

68. Burnout among Portuguese healthcare workers during the COVID-19 pandemic.  
Duarte I, Teixeira A, Castro L, Marina S, Ribeiro C, Jacome C, Martins V, Ribeiro-Vaz I, Pinheiro HC, Silva AR, Ricou M, 
Sousa B, Alves C, Oliveira A, Silva P, Nunes R, Serrao C: BMC Public Health 2020, 20(1):1885. Impact factor: 2.521.  
BACKGROUND: During COVID-19 pandemic, healthcare workers (HCWs) have had high workload and have been 
exposed to multiple psychosocial stressors. The aim of this study was to evaluate HCWs in terms of the relative 
contributions of socio-demographic and mental health variables on three burnout dimensions: personal, work-related, 
and client-related burnout. METHODS: A cross-sectional study was performed using an online questionnaire spread 
via social networks. A snowball technique supported by health care institutions and professional organizations was 
applied. RESULTS: A total of 2008 subjects completed the survey. Gender, parental status, marriage status, and salary 
reduction were found to be significant factors for personal burnout. Health problems and direct contact with infected 
people were significantly associated with more susceptibility to high personal and work-related burnout. Frontline 
working positions were associated with all three dimensions. Higher levels of stress and depression in HCWs were 
significantly associated with increased levels of all burnout dimensions. Higher levels of satisfaction with life and 
resilience were significantly associated with lower levels of all burnout dimensions. CONCLUSIONS: All three burnout 
dimensions were associated with a specific set of covariates. Consideration of these three dimensions is important 
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when designing future burnout prevention programs for HCWs. 
 
69. ERCP-related adverse events: European Society of Gastrointestinal Endoscopy (ESGE) guideline.  
Dumonceau JM, Kapral C, Aabakken L, Papanikolaou IS, Tringali A, Vanbiervliet G, Beyna T, Dinis-Ribeiro M, Hritz I, 
Mariani A, Paspatis G, Radaelli F, Lakhtakia S, Veitch AM, van Hooft JE: Endoscopy 2020, 52(2):127-149. Impact factor: 
7.341.  
PROPHYLAXIS: 1: ESGE recommends routine rectal administration of 100 mg of diclofenac or indomethacin 
immediately before endoscopic retrograde cholangiopancreatography (ERCP) in all patients without contraindications 
to nonsteroidal anti-inflammatory drug administration.Strong recommendation, moderate quality evidence. 2: ESGE 
recommends prophylactic pancreatic stenting in selected patients at high risk for post-ERCP pancreatitis (inadvertent 
guidewire insertion/opacification of the pancreatic duct, double-guidewire cannulation).Strong recommendation, 
moderate quality evidence. 3: ESGE suggests against routine endoscopic biliary sphincterotomy before the insertion of 
a single plastic stent or an uncovered/partially covered self-expandable metal stent for relief of biliary 
obstruction.Weak recommendation, moderate quality evidence. 4: ESGE recommends against the routine use of 
antibiotic prophylaxis before ERCP.Strong recommendation, moderate quality evidence. 5: ESGE suggests antibiotic 
prophylaxis before ERCP in the case of anticipated incomplete biliary drainage, for severely immunocompromised 
patients, and when performing cholangioscopy.Weak recommendation, moderate quality evidence. 6: ESGE suggests 
tests of coagulation are not routinely required prior to ERCP for patients who are not on anticoagulants and not 
jaundiced.Weak recommendation, low quality evidence. TREATMENT: 7: ESGE suggests against salvage pancreatic 
stenting in patients with post-ERCP pancreatitis.Weak recommendation, low quality evidence. 8: ESGE suggests 
temporary placement of a biliary fully covered self-expandable metal stent for post-sphincterotomy bleeding 
refractory to standard hemostatic modalities.Weak recommendation, low quality evidence. 9: ESGE suggests to 
evaluate patients with post-ERCP cholangitis by abdominal ultrasonography or computed tomography (CT) scan and, 
in the absence of improvement with conservative therapy, to consider repeat ERCP. A bile sample should be collected 
for microbiological examination during repeat ERCP.Weak recommendation, low quality evidence. 
 
70. A network analysis to identify mediators of germline-driven differences in breast cancer prognosis.  
Escala-Garcia M, Abraham J, Andrulis IL, Anton-Culver H, Arndt V, Ashworth A, Auer PL, Auvinen P, Beckmann MW, 
Beesley J, Behrens S, Benitez J, Bermisheva M, Blomqvist C, Blot W, Bogdanova NV, Bojesen SE, Bolla MK, Borresen-
Dale AL, Brauch H, Brenner H, Brucker SY, Burwinkel B, Caldas C, Canzian F, Chang-Claude J, Chanock SJ, Chin SF, Clarke 
CL, Couch FJ, Cox A, Cross SS, Czene K, Daly MB, Dennis J, Devilee P, Dunn JA, Dunning AM, Dwek M, Earl HM, Eccles 
DM, Eliassen AH, Ellberg C, Evans DG, Fasching PA, Figueroa J, Flyger H, Gago-Dominguez M, Gapstur SM, Garcia-
Closas M, Garcia-Saenz JA, Gaudet MM, George A, Giles GG, Goldgar DE, Gonzalez-Neira A, Grip M, Guenel P, Guo Q, 
Haiman CA, Hakansson N, Hamann U, Harrington PA, Hiller L, Hooning MJ, Hopper JL, Howell A, Huang CS, Huang G, 
Hunter DJ, Jakubowska A, John EM, Kaaks R, Kapoor PM, Keeman R, Kitahara CM, Koppert LB, Kraft P, Kristensen VN, 
Lambrechts D, Le Marchand L, Lejbkowicz F, Lindblom A, Lubinski J, Mannermaa A, Manoochehri M, Manoukian S, 
Margolin S, Martinez ME, Maurer T, Mavroudis D, Meindl A, Milne RL, Mulligan AM, Neuhausen SL, Nevanlinna H, 
Newman WG, Olshan AF, Olson JE, Olsson H, Orr N, Peterlongo P, Petridis C, Prentice RL, Presneau N, Punie K, 
Ramachandran D, Rennert G, Romero A, Sachchithananthan M, Saloustros E, Sawyer EJ, Schmutzler RK, Schwentner L, 
Scott C, Simard J, Sohn C, Southey MC, Swerdlow AJ, Tamimi RM, Tapper WJ, Teixeira MR, Terry MB, Thorne H, 
Tollenaar R, Tomlinson I, Troester MA, Truong T, Turnbull C, Vachon CM, van der Kolk LE, Wang Q, Winqvist R, Wolk A, 
Yang XR, Ziogas A, Pharoah PDP, Hall P, Wessels LFA, Chenevix-Trench G, Bader GD, Dork T, Easton DF, Canisius S, 
Schmidt MK: Nat Commun 2020, 11(1):312. Impact factor: 12.121.  
Identifying the underlying genetic drivers of the heritability of breast cancer prognosis remains elusive. We adapt a 
network-based approach to handle underpowered complex datasets to provide new insights into the potential 
function of germline variants in breast cancer prognosis. This network-based analysis studies ~7.3 million variants in 
84,457 breast cancer patients in relation to breast cancer survival and confirms the results on 12,381 independent 
patients. Aggregating the prognostic effects of genetic variants across multiple genes, we identify four gene modules 
associated with survival in estrogen receptor (ER)-negative and one in ER-positive disease. The modules show 
biological enrichment for cancer-related processes such as G-alpha signaling, circadian clock, angiogenesis, and Rho-
GTPases in apoptosis. 
 
71. Fine-mapping of 150 breast cancer risk regions identifies 191 likely target genes.  
Fachal L, Aschard H, Beesley J, Barnes DR, Allen J, Kar S, Pooley KA, Dennis J, Michailidou K, Turman C, Soucy P, 
Lemacon A, Lush M, Tyrer JP, Ghoussaini M, Moradi Marjaneh M, Jiang X, Agata S, Aittomaki K, Alonso MR, Andrulis IL, 
Anton-Culver H, Antonenkova NN, Arason A, Arndt V, Aronson KJ, Arun BK, Auber B, Auer PL, Azzollini J, Balmana J, 
Barkardottir RB, Barrowdale D, Beeghly-Fadiel A, Benitez J, Bermisheva M, Bialkowska K, Blanco AM, Blomqvist C, Blot 
W, Bogdanova NV, Bojesen SE, Bolla MK, Bonanni B, Borg A, Bosse K, Brauch H, Brenner H, Briceno I, Brock IW, Brooks-



IPO Porto Research Center - Activity Report 2020 

 
 

108 

Wilson A, Bruning T, Burwinkel B, Buys SS, Cai Q, Caldes T, Caligo MA, Camp NJ, Campbell I, Canzian F, Carroll JS, Carter 
BD, Castelao JE, Chiquette J, Christiansen H, Chung WK, Claes KBM, Clarke CL, Collaborators GS, Collaborators E, Collee 
JM, Cornelissen S, Couch FJ, Cox A, Cross SS, Cybulski C, Czene K, Daly MB, de la Hoya M, Devilee P, Diez O, Ding YC, 
Dite GS, Domchek SM, Dork T, Dos-Santos-Silva I, Droit A, Dubois S, Dumont M, Duran M, Durcan L, Dwek M, Eccles 
DM, Engel C, Eriksson M, Evans DG, Fasching PA, Fletcher O, Floris G, Flyger H, Foretova L, Foulkes WD, Friedman E, 
Fritschi L, Frost D, Gabrielson M, Gago-Dominguez M, Gambino G, Ganz PA, Gapstur SM, Garber J, Garcia-Saenz JA, 
Gaudet MM, Georgoulias V, Giles GG, Glendon G, Godwin AK, Goldberg MS, Goldgar DE, Gonzalez-Neira A, Tibiletti 
MG, Greene MH, Grip M, Gronwald J, Grundy A, Guenel P, Hahnen E, Haiman CA, Hakansson N, Hall P, Hamann U, 
Harrington PA, Hartikainen JM, Hartman M, He W, Healey CS, Heemskerk-Gerritsen BAM, Heyworth J, Hillemanns P, 
Hogervorst FBL, Hollestelle A, Hooning MJ, Hopper JL, Howell A, Huang G, Hulick PJ, Imyanitov EN, Investigators KC, 
Investigators H, Investigators A, Isaacs C, Iwasaki M, Jager A, Jakimovska M, Jakubowska A, James PA, Janavicius R, 
Jankowitz RC, John EM, Johnson N, Jones ME, Jukkola-Vuorinen A, Jung A, Kaaks R, Kang D, Kapoor PM, Karlan BY, 
Keeman R, Kerin MJ, Khusnutdinova E, Kiiski JI, Kirk J, Kitahara CM, Ko YD, Konstantopoulou I, Kosma VM, Koutros S, 
Kubelka-Sabit K, Kwong A, Kyriacou K, Laitman Y, Lambrechts D, Lee E, Leslie G, Lester J, Lesueur F, Lindblom A, Lo WY, 
Long J, Lophatananon A, Loud JT, Lubinski J, MacInnis RJ, Maishman T, Makalic E, Mannermaa A, Manoochehri M, 
Manoukian S, Margolin S, Martinez ME, Matsuo K, Maurer T, Mavroudis D, Mayes R, McGuffog L, McLean C, Mebirouk 
N, Meindl A, Miller A, Miller N, Montagna M, Moreno F, Muir K, Mulligan AM, Munoz-Garzon VM, Muranen TA, Narod 
SA, Nassir R, Nathanson KL, Neuhausen SL, Nevanlinna H, Neven P, Nielsen FC, Nikitina-Zake L, Norman A, Offit K, Olah 
E, Olopade OI, Olsson H, Orr N, Osorio A, Pankratz VS, Papp J, Park SK, Park-Simon TW, Parsons MT, Paul J, Pedersen IS, 
Peissel B, Peshkin B, Peterlongo P, Peto J, Plaseska-Karanfilska D, Prajzendanc K, Prentice R, Presneau N, Prokofyeva D, 
Pujana MA, Pylkas K, Radice P, Ramus SJ, Rantala J, Rau-Murthy R, Rennert G, Risch HA, Robson M, Romero A, Rossing 
M, Saloustros E, Sanchez-Herrero E, Sandler DP, Santamarina M, Saunders C, Sawyer EJ, Scheuner MT, Schmidt DF, 
Schmutzler RK, Schneeweiss A, Schoemaker MJ, Schottker B, Schurmann P, Scott C, Scott RJ, Senter L, Seynaeve CM, 
Shah M, Sharma P, Shen CY, Shu XO, Singer CF, Slavin TP, Smichkoska S, Southey MC, Spinelli JJ, Spurdle AB, Stone J, 
Stoppa-Lyonnet D, Sutter C, Swerdlow AJ, Tamimi RM, Tan YY, Tapper WJ, Taylor JA, Teixeira MR, Tengstrom M, Teo 
SH, Terry MB, Teule A, Thomassen M, Thull DL, Tischkowitz M, Toland AE, Tollenaar R, Tomlinson I, Torres D, Torres-
Mejia G, Troester MA, Truong T, Tung N, Tzardi M, Ulmer HU, Vachon CM, van Asperen CJ, van der Kolk LE, van 
Rensburg EJ, Vega A, Viel A, Vijai J, Vogel MJ, Wang Q, Wappenschmidt B, Weinberg CR, Weitzel JN, Wendt C, Wildiers 
H, Winqvist R, Wolk A, Wu AH, Yannoukakos D, Zhang Y, Zheng W, Hunter D, Pharoah PDP, Chang-Claude J, Garcia-
Closas M, Schmidt MK, Milne RL, Kristensen VN, French JD, Edwards SL, Antoniou AC, Chenevix-Trench G, Simard J, 
Easton DF, Kraft P, Dunning AM: Nat Genet 2020, 52(1):56-73. Impact factor: 27.605.  
Genome-wide association studies have identified breast cancer risk variants in over 150 genomic regions, but the 
mechanisms underlying risk remain largely unknown. These regions were explored by combining association analysis 
with in silico genomic feature annotations. We defined 205 independent risk-associated signals with the set of 
credible causal variants in each one. In parallel, we used a Bayesian approach (PAINTOR) that combines genetic 
association, linkage disequilibrium and enriched genomic features to determine variants with high posterior 
probabilities of being causal. Potentially causal variants were significantly over-represented in active gene regulatory 
regions and transcription factor binding sites. We applied our INQUSIT pipeline for prioritizing genes as targets of 
those potentially causal variants, using gene expression (expression quantitative trait loci), chromatin interaction and 
functional annotations. Known cancer drivers, transcription factors and genes in the developmental, apoptosis, 
immune system and DNA integrity checkpoint gene ontology pathways were over-represented among the highest-
confidence target genes. 
 
72. Protein phosphatase 1 in tumorigenesis: is it worth a closer look?  
Felgueiras J, Jeronimo C, Fardilha M: Biochim Biophys Acta Rev Cancer 2020, 1874(2):188433. Impact factor: 7.365.  
Cancer cells take advantage of signaling cascades to meet their requirements for sustained growth and survival. Cell 
signaling is tightly controlled by reversible protein phosphorylation mechanisms, which require the counterbalanced 
action of protein kinases and protein phosphatases. Imbalances on this system are associated with cancer 
development and progression. Protein phosphatase 1 (PP1) is one of the most relevant protein phosphatases in 
eukaryotic cells. Despite the widely recognized involvement of PP1 in key biological processes, both in health and 
disease, its relevance in cancer has been largely neglected. Here, we provide compelling evidence that support major 
roles for PP1 in tumorigenesis. 
 
73. Transcriptome-wide association study of breast cancer risk by estrogen-receptor status.  
Feng H, Gusev A, Pasaniuc B, Wu L, Long J, Abu-Full Z, Aittomaki K, Andrulis IL, Anton-Culver H, Antoniou AC, Arason A, 
Arndt V, Aronson KJ, Arun BK, Asseryanis E, Auer PL, Azzollini J, Balmana J, Barkardottir RB, Barnes DR, Barrowdale D, 
Beckmann MW, Behrens S, Benitez J, Bermisheva M, Bialkowska K, Blanco A, Blomqvist C, Boeckx B, Bogdanova NV, 
Bojesen SE, Bolla MK, Bonanni B, Borg A, Brauch H, Brenner H, Briceno I, Broeks A, Bruning T, Burwinkel B, Cai Q, 
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Caldes T, Caligo MA, Campbell I, Canisius S, Campa D, Carter BD, Carter J, Castelao JE, Chang-Claude J, Chanock SJ, 
Christiansen H, Chung WK, Claes KBM, Clarke CL, Collaborators GS, Collaborators E, Collaborators G-Hs, Couch FJ, Cox 
A, Cross SS, Cybulski C, Czene K, Daly MB, de la Hoya M, De Leeneer K, Dennis J, Devilee P, Diez O, Domchek SM, Dork T, 
Dos-Santos-Silva I, Dunning AM, Dwek M, Eccles DM, Ejlertsen B, Ellberg C, Engel C, Eriksson M, Fasching PA, Fletcher 
O, Flyger H, Fostira F, Friedman E, Fritschi L, Frost D, Gabrielson M, Ganz PA, Gapstur SM, Garber J, Garcia-Closas M, 
Garcia-Saenz JA, Gaudet MM, Giles GG, Glendon G, Godwin AK, Goldberg MS, Goldgar DE, Gonzalez-Neira A, Greene 
MH, Gronwald J, Guenel P, Haiman CA, Hall P, Hamann U, Hake C, He W, Heyworth J, Hogervorst FBL, Hollestelle A, 
Hooning MJ, Hoover RN, Hopper JL, Huang G, Hulick PJ, Humphreys K, Imyanitov EN, Investigators A, Investigators H, 
Investigators B, Investigators O, Isaacs C, Jakimovska M, Jakubowska A, James P, Janavicius R, Jankowitz RC, John EM, 
Johnson N, Joseph V, Jung A, Karlan BY, Khusnutdinova E, Kiiski JI, Konstantopoulou I, Kristensen VN, Laitman Y, 
Lambrechts D, Lazaro C, Leroux D, Leslie G, Lester J, Lesueur F, Lindor N, Lindstrom S, Lo WY, Loud JT, Lubinski J, 
Makalic E, Mannermaa A, Manoochehri M, Manoukian S, Margolin S, Martens JWM, Martinez ME, Matricardi L, 
Maurer T, Mavroudis D, McGuffog L, Meindl A, Menon U, Michailidou K, Kapoor PM, Miller A, Montagna M, Moreno F, 
Moserle L, Mulligan AM, Muranen TA, Nathanson KL, Neuhausen SL, Nevanlinna H, Nevelsteen I, Nielsen FC, Nikitina-
Zake L, Offit K, Olah E, Olopade OI, Olsson H, Osorio A, Papp J, Park-Simon TW, Parsons MT, Pedersen IS, Peixoto A, 
Peterlongo P, Peto J, Pharoah PDP, Phillips KA, Plaseska-Karanfilska D, Poppe B, Pradhan N, Prajzendanc K, Presneau N, 
Punie K, Pylkas K, Radice P, Rantala J, Rashid MU, Rennert G, Risch HA, Robson M, Romero A, Saloustros E, Sandler DP, 
Santos C, Sawyer EJ, Schmidt MK, Schmidt DF, Schmutzler RK, Schoemaker MJ, Scott RJ, Sharma P, Shu XO, Simard J, 
Singer CF, Skytte AB, Soucy P, Southey MC, Spinelli JJ, Spurdle AB, Stone J, Swerdlow AJ, Tapper WJ, Taylor JA, Teixeira 
MR, Terry MB, Teule A, Thomassen M, Thone K, Thull DL, Tischkowitz M, Toland AE, Tollenaar R, Torres D, Truong T, 
Tung N, Vachon CM, van Asperen CJ, van den Ouweland AMW, van Rensburg EJ, Vega A, Viel A, Vieiro-Balo P, Wang Q, 
Wappenschmidt B, Weinberg CR, Weitzel JN, Wendt C, Winqvist R, Yang XR, Yannoukakos D, Ziogas A, Milne RL, Easton 
DF, Chenevix-Trench G, Zheng W, Kraft P, Jiang X: Genet Epidemiol 2020, 44(5):442-468. Impact factor: 1.954.  
Previous transcriptome-wide association studies (TWAS) have identified breast cancer risk genes by integrating data 
from expression quantitative loci and genome-wide association studies (GWAS), but analyses of breast cancer 
subtype-specific associations have been limited. In this study, we conducted a TWAS using gene expression data from 
GTEx and summary statistics from the hitherto largest GWAS meta-analysis conducted for breast cancer overall, and 
by estrogen receptor subtypes (ER+ and ER-). We further compared associations with ER+ and ER- subtypes, using a 
case-only TWAS approach. We also conducted multigene conditional analyses in regions with multiple TWAS 
associations. Two genes, STXBP4 and HIST2H2BA, were specifically associated with ER+ but not with ER- breast cancer. 
We further identified 30 TWAS-significant genes associated with overall breast cancer risk, including four that were 
not identified in previous studies. Conditional analyses identified single independent breast-cancer gene in three of six 
regions harboring multiple TWAS-significant genes. Our study provides new information on breast cancer genetics and 
biology, particularly about genomic differences between ER+ and ER- breast cancer. 
 
74. Development of a preoperative risk score on admission in surgical intermediate care unit in gastrointestinal 

cancer surgery.  
Fernandes A, Rodrigues J, Antunes L, Lages P, Santos CS, Moreira-Goncalves D, Costa RS, Sousa JA, Dinis-Ribeiro M, 
Santos LL: Perioper Med 2020, 9:23. Impact factor: 2.740.  
Background: Gastrointestinal cancer surgery continues to be a significant cause of postoperative complications and 
mortality in high-risk patients. It is crucial to identify these patients. Our study aimed to evaluate the accuracy of 
specific perioperative risk assessment tools to predict postoperative complications, identifying the most informative 
variables and combining them to test their prediction ability as a new score. Methods: A prospective cohort study of 
digestive cancer surgical patients admitted to the surgical intermediate care unit of the Portuguese Oncology Institute 
of Porto, Portugal was conducted during the period January 2016 to April 2018. Demographic and medical information 
including sex, age, date from hospital admission, diagnosis, emergency or elective admission, and type of surgery, 
were collected. We analyzed and compared a set of measurements of surgical risk using the risk assessment 
instruments P-POSSUM Scoring, ACS NSQIP Surgical Risk Calculator, and ARISCAT Risk Score according to the 
outcomes classified by the Clavien-Dindo score. According to each risk score system, we studied the expected and 
observed post-operative complications. We performed a multivariable regression model retaining only the significant 
variables of these tools (age, gender, physiological P-Possum, and ACS NSQIP serious complication rate) and created a 
new score (MyIPOrisk-score). The predictive ability of each continuous score and the final panel obtained was 
evaluated using ROC curves and estimating the area under the curve (AUC). Results: We studied 341 patients. Our 
results showed that the predictive accuracy and agreement of P-POSSUM Scoring, ACS NSQIP Surgical Risk Calculator, 
and ARISCAT Risk Score were limited. The MyIPOrisk-score, shows to have greater discrimination ability than the one 
obtained with the other risk tools when evaluated individually (AUC = 0.808; 95% CI: 0.755-0.862). The expected and 
observed complication rates were similar to the new risk tool as opposed to the other risk calculators. Conclusions: 
The feasibility and usefulness of the MyIPOrisk-score have been demonstrated for the evaluation of patients 
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undergoing digestive oncologic surgery. However, it requires further testing through a multicenter prospective study 
to validate the predictive accuracy of the proposed risk score. 
 
75. Prehabilitation program for African sub-Saharan surgical patients is an unmet need.  
Fernandes ADV, Moreira-Gonçalves D, Come J, Rosa NC, Costa V, Lopes LV, da Costa PM, Santos LL: Pan Afr Med J 
2020, 36:62. Impact factor: NA.  
Approximately 4.2 million people worldwide die within 30 days of surgery each year. Half of these deaths occur in low- 
and middle-income countries. Postoperative deaths account for 7.7% of all deaths globally, making it the third-highest 
contributor to deaths, after heart disease and stroke. In sub-Saharan Africa, there is a higher rate of mortality 
following postoperative complications compared to high-income countries. The WHO has tools to help countries 
provide safer surgery. However, implementation remains poor in most African countries. Interventions focused on 
intraoperative or postoperative measures to improve perioperative prognosis may be too late for high-risk patients. 
Poor preoperative cardiorespiratory functional capacity, poor management of pre-existing comorbidities and risk 
factors and no assessment of the patient´s surgical risk is associated with adverse postoperative outcomes, including 
mortality, complications, slower recovery, longer intensive care stay, extended hospital length of stay and reduced 
postoperative quality of life. To significantly decrease morbidity and mortality following surgery in Africa, we propose 
the implementation of a comprehensive preoperative intervention, that must include: i) risk assessment of surgical 
patients to identify those at greater risk of postoperative complications for elective surgery; ii) increase the 
preoperative functional reserve of these high-risk patients, to enhance their tolerance to surgical stress and improve 
postoperative recovery; iii) anticipate postoperative care needs and organize tools, resources and establish simple 
workflows to manage postoperative complications. We believe this approach is simple, feasible and will significantly 
reduce postoperative burden for both patients, hospitals and society. 
 
76. Nucleolin-Sle A glycoforms as E-selectin ligands and potentially targetable biomarkers at the cell surface of 

gastric cancer cells.  
Fernandes E, Freitas R, Ferreira D, Soares J, Azevedo R, Gaiteiro C, Peixoto A, Oliveira S, Cotton S, Relvas-Santos M, 
Afonso LP, Palmeira C, Oliveira MJ, Ferreira R, Silva AMN, Lara Santos L, Ferreira JA: Cancers 2020, 12(4):861. Impact 
factor: 6.126.  
BACKGROUND: Gastric cancer (GC) is a major health burden worldwide, with half of patients developing metastases 
within 5 years after treatment, urging novel biomarkers for diagnosis and efficient therapeutic targeting. Sialyl-Lewis A 
(SLeA), a terminal glycoepitope of glycoproteins and glycolipids, offers tremendous potential towards this objective. It 
is rarely expressed in healthy tissues and blood cells, while it is present in highly metastatic cell lines and metastases. 
SLeA is also involved in E-selectin mediated metastasis, making it an ideal target to control disease dissemination. 
METHODS AND RESULTS: To improve cancer specificity, we have explored the SLeA-glycoproteome of six GC cell 
models, with emphasis on glycoproteins showing affinity for E-selectin. A novel bioinformatics-assisted algorithm 
identified nucleolin (NCL), a nuclear protein, as a potential targetable biomarker potentially involved in metastasis. 
Several immunoassays, including Western blot and in situ proximity ligation reinforced the existence of cell surface 
NCL-SLeA glycoforms in GC. The NCL-SLeA glycophenotype was associated with decreased survival and was not 
reflected in relevant healthy tissues. CONCLUSIONS: NCL-SLeA is a biomarker of poor prognosis in GC holding potential 
for precise cancer targeting. This is the first report describing SLeA in preferentially nuclear protein, setting a new 
paradigm for cancer biomarkers discovery and targeted therapies. 
 
77. Esophageal, gastric and colorectal cancers: Looking beyond classical serological biomarkers towards 

glycoproteomics-assisted precision oncology.  
Fernandes E, Sores J, Cotton S, Peixoto A, Ferreira D, Freitas R, Reis CA, Santos LL, Ferreira JA: Theranostics 2020, 
10(11):4903-4928. Impact factor: 8.579.  
Esophageal (OC), gastric (GC) and colorectal (CRC) cancers are amongst the digestive track tumors with higher 
incidence and mortality due to significant molecular heterogeneity. This constitutes a major challenge for patients' 
management at different levels, including non-invasive detection of the disease, prognostication, therapy selection, 
patient's follow-up and the introduction of improved and safer therapeutics. Nevertheless, important milestones have 
been accomplished pursuing the goal of molecular-based precision oncology. Over the past five years, high-
throughput technologies have been used to interrogate tumors of distinct clinicopathological natures, generating 
large-scale biological datasets (e.g. genomics, transcriptomics, and proteomics). As a result, GC and CRC molecular 
subtypes have been established to assist patient stratification in the clinical settings. However, such molecular panels 
still require refinement and are yet to provide targetable biomarkers. In parallel, outstanding advances have been 
made regarding targeted therapeutics and immunotherapy, paving the way for improved patient care; nevertheless, 
important milestones towards treatment personalization and reduced off-target effects are also to be accomplished. 
Exploiting the cancer glycoproteome for unique molecular fingerprints generated by dramatic alterations in protein 
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glycosylation may provide the necessary molecular rationale towards this end. Therefore, this review presents 
functional and clinical evidences supporting a reinvestigation of classical serological glycan biomarkers such as sialyl-
Tn (STn) and sialyl-Lewis A (SLe(A)) antigens from a tumor glycoproteomics perspective. We anticipate that these 
glycobiomarkers that have so far been employed in non-invasive cancer prognostication may hold unexplored value 
for patients' management in precision oncology settings. 
 
78. Classification of oesophagic early-stage cancers: deep learning versus traditional learning approaches.  
Ferreira J, Domingues I, Sousa O, Sampaio IL, Santos JAM: 2020 IEEE 20th International Conference on Bioinformatics 
and Bioengineering (BIBE) 2020:746-751. Impact factor: NA.  
Esophageal cancer is a disease with a high prevalence which can be evaluated by a variety of imaging modalities. 
Computer vision techniques could provide a valuable help in the analysis of these images, for it would allow an 
enhancement in diagnostic and staging accuracies, a decrease in medical workflow time and preventing patients' loss 
of quality of life.Traditional learning techniques are frequently used in the biomedical imaging field, and deep learning 
algorithms are starting to see their rise in usage in this field as well. In this paper, both traditional and deep learning 
algorithms are applied on a dataset provided by Instituto Portugues de Oncologia (IPO) consisting of CT and three PET 
scans acquired at different treatment phases of 14 patients with oesophageal cancer.The main goal is to distinguish 
patients that need surgery from the ones that do not. The traditional learning method consisted of manually 
extracting the features and applying feature selection algorithms for further classification. Feature level and decision 
level fusion were also conducted. The deep learning method consisted of using convolutional neural networks to 
extract and classify the image features. Moreover, traditional and deep learning techniques were used 
simultaneously, where the features were extracted and selected by a pretrained network and classified using the 
traditional learning classifiers.Traditional Learning methods achieved 92.86% accuracy, while for feature extraction 
with deep learning followed by classification with a traditional classifier was able to reach 100% accuracy. The 
difference has, however, proven not to be statistically significant. In this way, for this particular problem and 
conditions, it can be said that traditional techniques are capable of achieving results as good as with deep learning. 
 
79. The emergent phenomenon of aspirin resistance: insights from genetic association studies.  
Ferreira M, Freitas-Silva M, Assis J, Pinto R, Nunes JP, Medeiros R: Pharmacogenomics 2020, 21(2):125-140. Impact 
factor: 2.339.  
Despite the clinical benefits of aspirin, the interindividual variation in response to this antiplatelet drug is 
considerable. The manifestation of aspirin resistance (AR) is frequently observed, although this complex process 
remains poorly understood. While AR etiology is likely to be multifactorial, genetic factors appear to be preponderant. 
According to several genetic association studies, both genome-wide and candidate gene studies, numerous SNPs in 
cyclooxygenase, thromboxane and platelet receptors-related genes have been identified as capable of negatively 
affecting aspirin action. Thus, it is essential to understand the clinical relevance of AR-related SNPs as potential 
predictive and prognostic biomarkers as they may be essential to defining the AR phenotype. 
 
80. ARMC5 primary bilateral macronodular adrenal hyperplasia associated with a meningioma: a family report.  
Ferreira MJ, Pedro J, Salazar D, Costa C, Aragao Rodrigues J, Costa MM, Grangeia A, Castedo JL, Carvalho D: Case Rep 
Endocrinol 2020, 2020:8848151. Impact factor: NA.  
Primary bilateral adrenal macronodular hyperplasia is characterized by functioning adrenal macronodules and variable 
cortisol secretion. Familial clustering suggests a genetic cause that has been confirmed with the identification of some 
genetic mutations, including inactivating germline mutations, in armadillo repeat containing 5 (ARMC5) gene. The 
identification of the pathogenic variant enables the physician to identify and treat these patients earlier and more 
effectively. It has also been noticed that patients with germline causative variants show a different clinical spectrum, 
presenting specific clinical characteristics, as the association with the presence of meningiomas. 
 
81. The spectrum of FANCM protein truncating variants in European breast cancer cases.  
Figlioli G, Kvist A, Tham E, Soukupova J, Kleiblova P, Muranen TA, Andrieu N, Azzollini J, Balmana J, Barroso A, Benitez 
J, Bertelsen B, Blanco A, Bonanni B, Borg A, Brunet J, Calistri D, Calvello M, Chvojka S, Cortesi L, Darder E, Del Valle J, 
Diez O, Consortium E, Eon-Marchais S, Fostira F, Collaborators GS, Gensini F, Houdayer C, Janatova M, Kiiski JI, 
Konstantopoulou I, Kubelka-Sabit K, Lazaro C, Lesueur F, Manoukian S, Marcinkute R, Mickys U, Moncoutier V, Group 
S-B, Myszka A, Nguyen-Dumont T, Nielsen FC, Norvilas R, Olah E, Osorio A, Papi L, Peissel B, Peixoto A, Plaseska-
Karanfilska D, Pocza T, Rossing M, Rudaitis V, Santamarina M, Santos C, Smichkoska S, Southey MC, Stoppa-Lyonnet D, 
Teixeira M, Torngren T, Toss A, Urioste M, Vega A, Vlckova Z, Yannoukakos D, Zampiga V, Kleibl Z, Radice P, 
Nevanlinna H, Ehrencrona H, Janavicius R, Peterlongo P: Cancers 2020, 12(2):292. Impact factor: 6.126.  
Germline protein truncating variants (PTVs) in the FANCM gene have been associated with a 2-4-fold increased breast 
cancer risk in case-control studies conducted in different European populations. However, the distribution and the 
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frequency of FANCM PTVs in Europe have never been investigated. In the present study, we collected the data of 114 
European female breast cancer cases with FANCM PTVs ascertained in 20 centers from 13 European countries. We 
identified 27 different FANCM PTVs. The p.Gln1701* PTV is the most common PTV in Northern Europe with a 
maximum frequency in Finland and a lower relative frequency in Southern Europe. On the contrary, p.Arg1931* seems 
to be the most common PTV in Southern Europe. We also showed that p.Arg658*, the third most common PTV, is 
more frequent in Central Europe, and p.Gln498Thrfs*7 is probably a founder variant from Lithuania. Of the 23 rare or 
unique FANCM PTVs, 15 have not been previously reported. We provide here the initial spectrum of FANCM PTVs in 
European breast cancer cases. 
 
82. Real-world data from the Portuguese Nivolumab Expanded Access Program (EAP) in previously treated Non 

Small Cell Lung Cancer (NSCLC).  
Figueiredo A, Almeida MA, Almodovar MT, Alves P, Araujo A, Araujo D, Barata F, Barradas L, Barroso A, Brito U, 
Camacho E, Canario D, Cardoso T, Chaves A, Costa L, Cunha J, Duarte J, Estevinho F, Felizardo M, Fernandes JP, Ferreira 
L, Ferreira L, Fidalgo P, Freitas C, Garrido P, Gil N, Hasmucrai D, Jesus E, Lopes JA, de Macedo JE, Meleiro A, Neveda R, 
Nogueira F, Pantorotto M, Parente B, Pego A, Rocha M, Roque J, Santos C, Saraiva J, Silva E, Silva S, Simoes S, Soares 
M, Teixeira E, Timoteo T, Hespanhol V: Pulmonology 2020, 26(1):10-17. Impact factor: 2.778.  
OBJECTIVE: The main aim of the study was to evaluate the efficacy and safety profile of Nivolumab, an immune-
checkpoint-inhibitor antibody, in advanced, previously treated, Non-Small Cell Lung Cancer (NSCLC) patients, in a real 
world setting. METHODS: We performed a retrospective, multicentre data analysis of patients who were included in 
the Portuguese Nivolumab Expanded Access Program (EAP). Eligibility criteria included histologically or citologically 
confirmed NSCLC, stage IIIB and IV, evaluable disease, sufficient organ function and at least one prior line of 
chemotherapy. The endpoints included Overall Response Rate (ORR), Disease Control Rate (DCR), Progression Free 
Survival (PFS) and Overall Survival (OS). Safety analysis was performed with the National Cancer Institute Common 
Terminology Criteria for Adverse Events (CTCAE), version 4.0, and immune-related Adverse Events (irAEs) were 
treated according to protocol treatment guidelines. Tumour response was assessed using the Response Evaluation 
Criteria in Solid Tumours (RECIST) version 1.1. Data was analysed using SPSS, version 21.0 (IBM Statistics). RESULTS: 
From June 2015 to December 2016, a total of 229 patients with advanced NSCLC were enrolled at 30 Portuguese 
centres. Clinical data were collected up to the end of July 2018. The baseline median age was 64 years (range 37-83) 
and the majority of patients were males (70.3%) and former/current smokers (69.4%). Patients with non-squamous 
histology predominated (88.1%), and 67.6% of the patients had received 2 or more prior lines of chemotherapy. Out 
of 229 patients, data was available for 219 patients (3 patients did not start treatment, while data was unavailable in 7 
patients); of the 219 patients, 15.5% were not evaluated for radiological tumour assessment, 1.4% had complete 
response (CR), 21% partial response (PR), 31% stable disease (SD) and 31.1% progressive disease (PD). Thus, the ORR 
was 22.4% and DCR was 53.4% in this population. At the time of survival analysis the median PFS was 4.91 months 
(95% CI, 3.89-6.11) and median OS was 13.21 months (95% CI, 9.89-16.53). The safety profile was in line with clinical 
trial data. CONCLUSIONS: Efficacy and safety results observed in this retrospective analysis were consistent with 
observations reported in clinical trials and from other centres. 
 
83. Digital imaging-assisted quantification of H3K27me3 immunoexpression in luminal A/B-like, HER2-negative, 

invasive breast cancer predicts patient survival and risk of recurrence.  
Fontes-Sousa M, Lobo J, Lobo S, Salta S, Amorim M, Lopes P, Antunes L, de Sousa SP, Henrique R, Jeronimo C: Mol Med 
2020, 26(1):22. Impact factor: 4.096.  
BACKGROUND: Breast cancer (BC) is a major health concern and better understanding of its biology might improve 
treatment decisions and patient outcomes. Histone3 Lysine27 tri-methylation (H3K27me3) is a post-translational 
histone modification frequently associated with altered gene expression. In BC patients, lower H3K27me3 expression 
has been associated with worse prognosis. We assessed H3K27me3 immunoexpression with digital imaging software 
assistance, in a cohort of luminal-like BC patients with long-term follow-up time and evaluated its association with 
clinically relevant endpoints and its clinical usefulness. METHODS: H3K27me3 immunoexpression was assessed, by 
means of digital-imaging system, in archival tissue samples of 160 luminal A/B-like HER2-negative invasive BC, stages I-
III. Survival analysis was performed using Kaplan-Meier and Cox regression. Cases were categorized as 'low' or 'high' 
expression based on cut-off defined by receiver operating characteristic (ROC) curve analysis. RESULTS: The patient 
cohort showed a median age of 61-years, with a median follow-up time of 11.7 years. Low H3K27me3 expression 
(below 85% cut-off) was significantly associated with recurrence, both in univariable (HR = 1.99, 95%CI 1.066-3.724) 
and multivariable analysis when adjusting for grade and age (HR = 1.89, 95%CI 1.004-3.559). A trend for higher risk of 
death in low H3K27me3 expression BC was observed (p = 0.069), reaching statistical significance in younger patients (p 
= 0.021). CONCLUSIONS: H3K27me3 immunoexpression assessed by digital imaging scoring software is an 
independent prognosis biomarker in luminal-like BC patients and may assist in more individualized adjuvant treatment 
decisions, thus potentially reducing recurrences after curative-intent treatment, while sparing unnecessary toxicity. 
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84. Clinical implications of the American Joint Committee on Cancer (AJCC) 8th edition update in seminoma pT1 

subclassification.  
Fontes-Sousa M, Lobo J, Magalhaes H, Cassis J, Malheiro M, Ramos S, Henrique R, Martins A, Mauricio MJ: BMC Urol 
2020, 20(1):127. Impact factor: 1.592.  
BACKGROUND: Seminoma accounts for 30-50% of testicular germ cell tumors (TGCT)-the most common solid 
malignancy in men aged 15-35 years. The American Joint Committee on Cancer (AJCC) 8th edition (2018) created the 
subclassifications pT1a (tumor size < 3 cm) and pT1b (>/= 3 cm), despite not being universally recognized. Rete testis 
invasion (RTI) and tumor size > 4 cm are considered features associated with a higher recurrence risk, but not formally 
used for staging. The authors propose further understanding the subclassification's potential impact in clinical 
practice, by summarizing current evidence and reviewing clinical cases in their institutions. METHODS: All consecutive 
cases of seminoma stage I, pT1 treated in two institutions between January 2005 and December 2016 were included. 
Clinical data were retrieved, and variables were analyzed using SPSS. Relevant literature on the topic was reviewed. 
RESULTS: Seminoma pT1 was identified in 58 patients. By using newly AJCC criteria, 29 (50%) would have been staged 
as pT1a and 29 (50%) pT1b. Median age at diagnosis was similar (33 in pT1a vs 32 in pT1b). Median follow-up time 5.8 
years. Almost half (45%) of pT1b patients had a tumor size < 4 cm. The majority of either pT1a or pT1b were treated 
with chemotherapy or radiotherapy, reflecting more intensive approaches in the past. Three retroperitoneal 
recurrences were recorded (two in pT1a, one in pT1b, all under surveillance protocol); no deaths occurred. RTI and 
extensive necrosis (EN) were associated with pT1b (P < 0.0001 and P = 0.023, respectively), known adverse biological 
features. CONCLUSIONS: In our population, the exploratory analysis of the newly created AJCC criteria showed no 
significant difference in recurrence or death, although pT1b was associated with adverse biomarkers, such as RTI and 
EN, but its clinical relevance remains incompletely understood. Our results confirm an excellent prognosis, regardless 
of subcategorization, thus a larger population and a longer follow-up time are needed to understand prospectively the 
impact of the recently updated criteria. We would recommend using the latest AJCC staging system, although the 
individual risk of relapse, long-term toxicities and patient preferences should be taken into account when considering 
surveillance or active treatment adjuvant options. 
 
85. Low density lipoprotein cholesterol values and outcome of stroke patients: influence of previous aspirin 

therapy.  
Freitas-Silva M, Medeiros R, Nunes JPL: Neurol Res 2020, 42(3):267-274. Impact factor: 2.401.  
Background: The link between low-density lipoprotein cholesterol (LDL-C) and stroke risk remains controversial and 
few studies have evaluated the effect of LDL-C after stroke survival.Aims: We assessed the hypothesis proposing the 
effect of LDL-C on the outcome of stroke patients under the influence of previous Aspirin Therapy.Methods: 
Associations between LDL-C and outcomes. The effect of LDL cholesterol on stoke outcome was evaluated using 
Kaplan-Meier methodology, log-rank test, Cox proportional hazard models and Bootstrap Analysis.Results: In a cohort 
of 342 cases, we observed that among stroke patients with no record of previous aspirin therapy LDL-C levels within 
recommended range (nLDL-C) are associated to a poor overall survival on (p < 0.001, log-rank test) leading to a 4-fold 
increased mortality risk in both timeframes of 12 (HR 4.45, 95% CI 1.55-12.71; p = 0.004) or 24 months (HR 4.13, 
95%CI 1.62-10.50;p = 0.003) after the first event of stroke. Moreover, modelling the risk of a second event after the 
first stroke in the timeframe of 24 months demonstrated a predictive capacity for nLDL-C plasmatic levels (HR 3.94, 
95%CI 1.55-10.05; p = 0.004) confirmed by Bootstrap analysis (p = 0.003; 1000 replications). In a further step, the 
inclusion of LDL-C in simulating models equations to predict the risk of a second event in the timeframe of 12 months 
increased nearly 20% the predictive ability (c-index from 0.763 to 0.956).Conclusion: A worse outcome was seen in 
stroke patients with normal levels of LDLC, but this finding was restricted to patients not under previous aspirin 
therapy. 
 
86. Multicentre clinical radiotherapy audit in rectal cancer: results of the IROCA project.  
Fundowicz M, Aguiar A, de Castro CL, Torras MG, Deantonio L, Konstanty E, Kruszyna-Mochalska M, Macia M, Canals 
E, Caro M, Pisani C, Zwierzchowska D, Molero J, Eraso A, Lencart J, Munoz-Montplet C, Carvalho L, Krengli M, Malicki J, 
Guedea F: Radiat Oncol 2020, 15(1):208. Impact factor: 2.817.  
PURPOSE: To perform a clinical audit to assess adherence to standard clinical practice for the diagnosis, treatment, 
and follow-up of patients undergoing radiotherapy for rectal cancer treatment in four European countries. MATERIALS 
AND METHODS: Multi-institutional, retrospective cohort study of 221 patients treated for rectal cancer in 2015 at six 
European cancer centres. Clinical indicators applicable to general radiotherapy processes were evaluated. All data 
were obtained from electronic medical records. RESULTS: The audits were performed in the year 2017. We found 
substantial inter-centre variability in adherence to standard clinical practices: 1) presentation of cases at departmental 
clinical sessions (range, 0-100%) or multidisciplinary tumour board (50-95%); 2) pretreatment MRI (61.5-100%) and 
thoracoabdominal CT (15.0-100%). Large inter-centre differences were observed in the mean interval between biopsy 
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and first visit to the radiotherapy department (range, 21.6-58.6 days) and between the first visit and start of 
treatment (15.1-38.8 days). Treatment interruptions >/= 1 day occurred in 43.9% (2.5-90%) of cases overall. 
Treatment compensation was performed in 2.1% of cases. Treatment was completed in the prescribed time in 55.7% 
of cases. CONCLUSIONS: This multi-institutional clinical audit revealed that most centres adhered to standard clinical 
practices for most of the radiotherapy processes-related variables assessed. However, the audit revealed marked 
inter-centre variability for certain quality indicators, particularly inconsistent record keeping. Multiple targets for 
improvement and/or harmonisation were identified, confirming the value of routine clinical audits to detect potential 
deviations from standard clinical practice. 
 
87. Circulating miR-99a-5p expression in plasma: a potential biomarker for early diagnosis of breast cancer.  
Garrido-Cano I, Constancio V, Adam-Artigues A, Lameirinhas A, Simon S, Ortega B, Martinez MT, Hernando C, Bermejo 
B, Lluch A, Lopes P, Henrique R, Jeronimo C, Cejalvo JM, Eroles P: Int J Mol Sci 2020, 21(19):7427. Impact factor: 4.556.  
MicroRNAs have emerged as new diagnostic and therapeutic biomarkers for breast cancer. Herein, we analysed miR-
99a-5p expression levels in primary tumours and plasma of breast cancer patients to evaluate its usefulness as a 
minimally invasive diagnostic biomarker. MiR-99a-5p expression levels were determined by quantitative real-time PCR 
in three independent cohorts of patients: (I) Discovery cohort: breast cancer tissues (n = 103) and healthy breast 
tissues (n = 26); (II) Testing cohort: plasma samples from 105 patients and 98 healthy donors; (III) Validation cohort: 
plasma samples from 89 patients and 85 healthy donors. Our results demonstrated that miR-99a-5p was significantly 
downregulated in breast cancer tissues compared to healthy breast tissues. Conversely, miR-99a-5p levels were 
significantly higher in breast cancer patients than in healthy controls in plasma samples from both testing and 
validation cohorts, and ROC curve analysis revealed that miR-99a-5p has good diagnostic potential even to detect 
early breast cancer. In conclusion, miR-99a-5p's deregulated expression distinguished healthy patients from breast 
cancer patients in two different types of samples (tissues and plasma). Interestingly, expression levels in plasma were 
significantly lower in healthy controls than in early-stage breast cancer patients. Our findings suggest circulating miR-
99a-5p as a novel promising non-invasive biomarker for breast cancer detection. 
 
88. Localized extra focal dose collimator angle dependence during VMAT: An out-of-field Monte Carlo study using 

PRIMO software.  
Ghareeb F, Esposito A, Lencart J, Santos JAM: Radiat Phys Chem 2020, 171:108694. Impact factor: 2.226.  
Purpose Patients undergoing 3DCRT on TrueBeam linac equipped with HD_120_MLC are subjected to localized extra-
focal dose (LEFD) in a specific region out of the treatment field. The dose in this region is up to 160% of the mean 
transmitted dose through MLC. Although VMAT provides a more conformal dose to PTV and better sparing to OAR, it 
implies more monitor units and irradiating more healthy tissues outside the treatment field. One aims to investigate 
the dose distribution due to LEFD during VMAT and the collimator rotation angle optimization to minimize this extra 
dose. Methods Eight VMAT plans for a hypothetical abdominal tumor were contoured on an anthropomorphic 
pediatric phantom and calculated on Eclipse TPS. The plans were optimized to the same dosimetric objectives at PTV 
and OAR with different collimator rotation angles. They were also simulated using PRIMO Monte Carlo software. The 
dose out of the treatment field was evaluated in eight spherical structures distributed at different distances from the 
isocenter. To validate the results, QA verification plans were created, were measured by EPID and simulated in a 
virtual phantom of the EPID. Measured and simulated QA plans were compared using gamma-index methodology. 
Point dose measurements were also used to verify Monte Carlo simulations accuracy out of the treatment field. 
Results Both measured and simulated QA dose distributions showed that each treatment arc has two LEFD regions out 
of the treatment field which were not calculated by TPS. The simulated treatment plans showed LEFD as cylindrical 
dose distributions, 10 cm height, with the diameter of X-jaws aperture. At 0° rotation the two LEFD regions 
corresponding to the two-treatment arcs are superimposed. As rotation angle increases the two cylindrical 
distributions start to drift apart but their intersection remains localized along the central axis until they are completely 
separated. Conclusion The LEFD can be avoided during VMAT without compromising the treatment plan objectives by 
increasing the collimator rotation angle to relocate LEFD out of the body. 
 
89. Ptaquiloside from bracken (Pteridium spp.) promotes oral carcinogenesis initiated by HPV16 in transgenic mice.  
Gil da Costa RM, Neto T, Estevao D, Moutinho M, Felix A, Medeiros R, Lopes C, Bastos M, Oliveira PA: Food Funct 2020, 
11(4):3298-3305. Impact factor: 4.171.  
Bracken (Pteridium spp.) is a common weed that is consumed as food especially in Asia, and is suspected of promoting 
carcinogenesis induced by papillomaviruses in the digestive and urinary systems. This is particularly worrying because 
the incidence of head-and-neck cancers associated with the human papillomavirus (HPV) is rapidly increasing, and 
HPV co-carcinogens urgently need to be identified. This study tested the hypothesis that two bracken compounds, 
ptaquiloside and rutin, are able to promote head-and-neck and bladder carcinogenesis in HPV16-transgenic mice. 
Expression of HPV16 E6 and E7 in oral and bladder tissues was confirmed using quantitative real-time PCR. Mice were 
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exposed orally to ptaquiloside (0.5 mg per animal per week for 10 weeks from 20 weeks-old) or rutin (413 mg kg-1 
day-1 for 24 weeks from 6 weeks-old), sacrificed at 30 weeks-old and studied histologically. HPV16 E6 and E7 
expression was higher in oral mucosa compared with the bladder (p 0.001). Importantly, ptaquiloside, but not rutin, 
increased the incidence of oral squamous cell carcinomas (p = 1.2 x 10-8) in HPV16-transgenic mice. Also, cancers of 
unexposed transgenic mice were restricted to the tongue base, while ptaquiloside-exposed mice showed multifocal 
lesions throughout the oral cavity. Wild-type controls showed no oral lesions. No bladder lesions were observed in any 
treated or untreated group. These results indicate that ptaquiloside from bracken is able to promote oral 
carcinogenesis initiated by HPV16. Rutin did not show any carcinogenic effects in this model. The absence of bladder 
lesions may reflect an insufficient incubation period or factors related to the specific viral oncogenes present in this 
model. 
 
90. ESGE and ESGENA position statement on gastrointestinal endoscopy and COVID-19: an update on guidance 

during the post-lockdown phase and selected results from a membership survey.  
Gralnek IM, Hassan C, Beilenhoff U, Antonelli G, Ebigbo A, Pellise M, Arvanitakis M, Bhandari P, Bisschops R, Van Hooft 
JE, Kaminski MF, Triantafyllou K, Webster G, Voiosu AM, Pohl H, Dunkley I, Fehrke B, Gazic M, Gjergek T, Maasen S, 
Waagenes W, de Pater M, Ponchon T, Siersema PD, Messmann H, Dinis-Ribeiro M: Endoscopy 2020, 52(10):891-898. 
Impact factor: 7.341.  
 

91. COVID-19 and endoscopy: implications for healthcare and digestive cancer screening.  
Gralnek IM, Hassan C, Dinis-Ribeiro M: Nat Rev Gastroenterol Hepatol 2020, 17(8):444-446. Impact factor: 29.869.  
The coronavirus disease 2019 (COVID-19) pandemic is affecting and changing the daily practice of gastrointestinal 
endoscopy worldwide. To protect patients and endoscopy unit personnel, endoscopy units have had to postpone a 
large proportion of endoscopic procedures. These delays might have an effect on the screening for and surveillance of 
digestive cancers. 
 
92. RAD51B(me) levels as a potential predictive biomarker for PD-1 blockade response in non-small cell lung cancer.  
Guerreiro IM, Barros-Silva D, Lopes P, Cantante M, Cunha AL, Lobo J, Antunes L, Rodrigues A, Soares M, Henrique R, 
Jeronimo C: J Clin Med 2020, 9(4):1000. Impact factor: 3.303.  
Lung cancer (LC) cells frequently express high levels of programmed death-ligand 1 (PD-L1). Although these levels 
grossly correlate with the likelihood of response to specific checkpoint inhibitors, the response prediction is rather 
imperfect, and more accurate predictive biomarkers are mandatory. We examined the methylation profile of RAD51B 
(RAD51B(me)) as a candidate predictive biomarker for anti-PD-1 therapy efficacy in non-small cell lung cancer (NSCLC), 
correlating with patients' outcome. PD-L1 immunoexpression and RAD51B(me) levels were analysed in NSCLC samples 
obtained from patients not treated with anti-PD-1 (Untreated Cohort (#1)) and patients treated with PD-1 blockade 
(Treated Cohort (#2)). Of a total of 127 patients assessed, 58.3% depicted PD-L1 positivity (PD-L1(+)). RAD51B(me) 
levels were significantly associated with PD-L1 immunoexpression. Patients with PD-1 blockade clinical benefit 
disclosed higher RAD51B(me) levels (p = 0.0390) and significantly lower risk of disease progression (HR 0.37; 95% CI: 
0.15-0.88; p = 0.025). Combining RAD51B(me+) with PD-L1(+) improved the sensitivity of the test to predict 
immunotherapy response. PD-L1(+) was also associated with lower risk of death (HR 0.35; 95% CI: 0.15-0.81; p = 
0.014). Thus, RAD51B(me) levels might be combined with validated predictive biomarker PD-L1 immunostaining to 
select patients who will most likely experience clinical benefit from PD-1 blockade. The predictive value of 
RAD51B(me) should be confirmed in prospective studies. 
 
93. Lung cancer: a nationwide study to characterize sex differences, incidence, and spatial patterns in Portugal.  
Guerreiro T, Antunes L, Bastos J, Mayer A, Forjaz G, Araujo A, Nunes C: In Vivo 2020, 34(5):2711-2719. Impact factor: 
1.541.  
BACKGROUND/AIM: This study characterized lung cancer (LC) in Portugal, to capture sex differences, regional 
variation, and spatial distribution. PATIENTS AND METHODS: Variables: age, sex, vital status, region of residence, 
degree of urbanization, histologic types and stage at diagnosis. Spatial analyses conducted to identify high (HIC) and 
low incidence (LIC) clusters. RESULTS: In total, 11,642 cases were diagnosed (76.6% male, 23.4% female), with a similar 
mean age at diagnosis. There were 23,6% locally advanced and 58.4% metastatic disease cases, with 13.4% alive five 
years after diagnosis. Non-small-cell LC accounted for 77.3% of which 40.8% was adenocarcinoma and 22.7% was 
squamous cell carcinoma. Standardized incident rate (IR) was 37.5/10(5), 65.2/10(5) in males, and 15.7/10(5) in 
females, with four HIC (urban) clusters and four LIC (non-urban). CONCLUSION: This study highlighted the sex 
differences in incidence, mortality, histology, and geographic distribution of LC in Portugal. Considering the advanced 
stages and the poor overall survival, understanding sex and geographic differences is important for public health 
interventions. 
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94. Development of sensitive droplet digital PCR assays for detecting urinary TERT promoter mutations as non-

invasive biomarkers for detection of urothelial cancer.  
Hosen MI, Forey N, Durand G, Voegele C, Bilici S, Avogbe PH, Delhomme TM, Foll M, Manel A, Vian E, Meziani S, De 
Tilly B, Polo G, Lole O, Francois P, Boureille A, Pisarev E, Salas A, Monteiro-Reis S, Henrique R, Byrnes G, Jeronimo C, 
Scelo G, McKay JD, Calvez-Kelm FL, Zvereva M: Cancers 2020, 12(12):3541. Impact factor: 6.126.  
Somatic mutations in the telomerase reverse transcriptase (TERT) promoter regions are frequent events in urothelial 
cancer (UC) and their detection in urine (supernatant cell-free DNA or DNA from exfoliated cells) could serve as 
putative non-invasive biomarkers for UC detection and monitoring. However, detecting these tumor-borne mutations 
in urine requires highly sensitive methods, capable of measuring low-level mutations. In this study, we developed 
sensitive droplet digital PCR (ddPCR) assays for detecting TERT promoter mutations (C228T, C228A, CC242-243TT, and 
C250T). We tested the C228T and C250T ddPCR assays on all samples with sufficient quantity of urinary DNA (urine 
supernatant cell-free DNA (US cfDNA) or urine pellet cellular DNA (UP cellDNA)) from the DIAGURO (n = 89/93 cases 
and n = 92/94 controls) and from the IPO-PORTO (n = 49/50 cases and n = 50/50 controls) series that were previously 
screened with the UroMuTERT assay and compared the performance of the two approaches. In the DIAGURO series, 
the sensitivity and specificity of the ddPCR assays for detecting UC using either US cfDNA or UP cellDNA were 86.8% 
and 92.4%. The sensitivity was slightly higher than that of the UroMuTERT assay in the IPO-PORTO series (67.4% vs. 
65.3%, respectively), but not in the DIAGURO series (86.8% vs. 90.7%). The specificity was 100% in the IPO-PORTO 
controls for both the UroMuTERT and ddPCR assays, whereas in the DIAGURO series, the specificity dropped for 
ddPCR (92.4% versus 95.6%). Overall, an almost perfect agreement between the two methods was observed for both 
US cfDNA (n = 164; kappa coefficient of 0.91) and UP cellDNA (n = 280; kappa coefficient of 0.94). In a large 
independent series of serial urine samples from DIAGURO follow-up BC cases (n = 394), the agreement between 
ddPCR and UroMuTERT was (i) strong (kappa coefficient of 0.87), regardless of urine DNA types (kappa coefficient 0.89 
for US cfDNA and 0.85 for UP cellDNA), (ii) the highest for samples with mutant allelic fractions (MAFs) > 2% (kappa 
coefficient of 0.99) and (iii) only minimal for the samples with the lowest MAFs (< 0.5%; kappa coefficient 0.32). 
Altogether, our results indicate that the two methods (ddPCR and UroMuTERT) for detecting urinary TERT promoter 
mutations are comparable and that the discrepancies relate to the detection of low-allelic fraction mutations. The 
simplicity of the ddPCR assays makes them suitable for implementation in clinical settings. 
 
95. A genetic risk score to personalize prostate cancer screening, applied to population data.  
Huynh-Le MP, Fan CC, Karunamuni R, Walsh EI, Turner EL, Lane JA, Martin RM, Neal DE, Donovan JL, Hamdy FC, 
Parsons JK, Eeles RA, Easton DF, Kote-Jarai Z, Amin Al Olama A, Benlloch Garcia S, Muir K, Gronberg H, Wiklund F, Aly 
M, Schleutker J, Sipeky C, Tammela TL, Nordestgaard BG, Key TJ, Travis RC, Pharoah PDP, Pashayan N, Khaw KT, 
Thibodeau SN, McDonnell SK, Schaid DJ, Maier C, Vogel W, Luedeke M, Herkommer K, Kibel AS, Cybulski C, 
Wokolorczyk D, Kluzniak W, Cannon-Albright LA, Brenner H, Schottker B, Holleczek B, Park JY, Sellers TA, Lin HY, Slavov 
CK, Kaneva RP, Mitev VI, Batra J, Clements JA, Spurdle AB, Teixeira MR, Paulo P, Maia S, Pandha H, Michael A, Mills IG, 
Andreassen OA, Dale AM, Seibert TM, Australian Prostate Cancer B, Consortium P: Cancer Epidemiol Biomarkers Prev 
2020, 29(9):1731-1738. Impact factor: 4.344.  
BACKGROUND: A polygenic hazard score (PHS), the weighted sum of 54 SNP genotypes, was previously validated for 
association with clinically significant prostate cancer and for improved prostate cancer screening accuracy. Here, we 
assess the potential impact of PHS-informed screening. METHODS: United Kingdom population incidence data (Cancer 
Research United Kingdom) and data from the Cluster Randomized Trial of PSA Testing for Prostate Cancer were 
combined to estimate age-specific clinically significant prostate cancer incidence (Gleason score >/=7, stage T3-T4, 
PSA >/=10, or nodal/distant metastases). Using HRs estimated from the ProtecT prostate cancer trial, age-specific 
incidence rates were calculated for various PHS risk percentiles. Risk-equivalent age, when someone with a given PHS 
percentile has prostate cancer risk equivalent to an average 50-year-old man (50-year-standard risk), was derived 
from PHS and incidence data. Positive predictive value (PPV) of PSA testing for clinically significant prostate cancer 
was calculated using PHS-adjusted age groups. RESULTS: The expected age at diagnosis of clinically significant prostate 
cancer differs by 19 years between the 1st and 99th PHS percentiles: men with PHS in the 1st and 99th percentiles 
reach the 50-year-standard risk level at ages 60 and 41, respectively. PPV of PSA was higher for men with higher PHS-
adjusted age. CONCLUSIONS: PHS provides individualized estimates of risk-equivalent age for clinically significant 
prostate cancer. Screening initiation could be adjusted by a man's PHS. IMPACT: Personalized genetic risk assessments 
could inform prostate cancer screening decisions. 
 
96. Urethra-Sparing Stereotactic Body Radiation Therapy for Prostate Cancer: Quality Assurance of a Randomized 

Phase 2 Trial.  
Jaccard M, Zilli T, Dubouloz A, Escude L, Jorcano S, Linthout N, Bral S, Verbakel W, Bruynzeel A, Björkqvist M, Minn H, 
Tsvang L, Symon Z, Lencart J, Oliveira A, Ozen Z, Abacioglu U, Pérez-Moreno JM, Rubio C, Rouzaud M, Miralbell R: Int J 
Radiat Oncol Biol Phys 2020, 108(4):1047-1054. Impact factor: 5.859.  
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PURPOSE: To present the radiation therapy quality assurance results from a prospective multicenter phase 2 
randomized trial of short versus protracted urethra-sparing stereotactic body radiation therapy (SBRT) for localized 
prostate cancer. METHODS AND MATERIALS: Between 2012 and 2015, 165 patients with prostate cancer from 9 
centers were randomized and treated with SBRT delivered either every other day (arm A, n = 82) or once a week (arm 
B, n = 83); 36.25 Gy in 5 fractions were prescribed to the prostate with (n = 92) or without (n = 73) inclusion of the 
seminal vesicles (SV), and the urethra planning-risk volume received 32.5 Gy. Patients were treated either with 
volumetric modulated arc therapy (VMAT; n = 112) or with intensity modulated radiation therapy (IMRT; n = 53). 
Deviations from protocol dose constraints, planning target volume (PTV) homogeneity index, PTV Dice similarity 
coefficient, and number of monitor units for each treatment plan were retrospectively analyzed. Dosimetric results of 
VMAT versus IMRT and treatment plans with versus without inclusion of SV were compared. RESULTS: At least 1 major 
protocol deviation occurred in 51 patients (31%), whereas none was observed in 41. Protocol violations were more 
frequent in the IMRT group (P < .001). Furthermore, the use of VMAT yielded better dosimetric results than IMRT for 
urethra planning-risk volume D(98%) (31.1 vs 30.8 Gy, P < .0001), PTV D(2%) (37.9 vs 38.7 Gy, P < .0001), homogeneity 
index (0.09 vs 0.10, P < .0001), Dice similarity coefficient (0.83 vs 0.80, P < .0001), and bladder wall V(50%) (24.5% vs 
33.5%, P = .0001). To achieve its goals volumetric modulated arc therapy required fewer monitor units than IMRT 
(2275 vs 3378, P <.0001). The inclusion of SV in the PTV negatively affected the rectal wall V(90%) (9.1% vs 10.4%, P = 
.0003) and V(80%) (13.2% vs 15.7%, P = .0003). CONCLUSIONS: Protocol deviations with potential impact on tumor 
control or toxicity occurred in 31% of patients in this prospective clinical trial. Protocol deviations were more frequent 
with IMRT. Prospective radiation therapy quality assurance protocols should be strongly recommended for SBRT trials 
to minimize potential protocol deviations. 
 
97. Management of older and frail patients with multiple myeloma in the Portuguese routine clinical practice: 

Deliberations and recommendations from an expert panel of hematologists.  
Joao C, Geraldes C, Neves M, Mariz M, Trigo F: J Geriatr Oncol 2020, 11(8):1210-1216. Impact factor: 2.761.  
The management of older patients with Multiple Myeloma (MM) is particularly challenging due to the highly 
heterogeneous nature of this population, both in terms of physical and cognitive functioning. Older patients may be 
divided into fit, intermediate and frail, with variable abilities to tolerate treatments. A careful and correct assessment 
of the frailty status is thus paramount for the success of therapy and for improving outcomes. With the aging of the 
European population, the number of older patients with MM is rapidly growing. We hereby present the deliberations 
and recommendations from an expert panel of Portuguese hematologists conducted to discuss the management of 
this population, including how to stratify and treat older patients with MM according to their frailty status. The use of 
frailty tools is critical for the development of individualized risk-adapted treatment strategies and to minimize the risk 
of under or overtreatment. Aggressive therapies should be used in fitter patients to improve survival outcomes, while 
frail patients should generally be treated with less toxic approaches to control symptoms while minimizing toxicity. In 
intermediate-fit patients, low-dose triplets are recommended to achieve a balance between improving survival and 
maintaining quality of life. The management of older patients with MM should be performed by a multidisciplinary 
team in view of their advanced age and high prevalence of comorbidities. The inclusion of older and frail patients in 
future clinical trials investigating treatment regimens for MM is crucial to evaluate treatment feasibility and to 
improve clinical decision making in this population. 
 
98. Birth seasonality of childhood central nervous system tumors: Analysis of primary data from 16 Southern-

Eastern European population-based registries.  
Karalexi MA, Dessypris N, Georgakis MK, Ryzhov A, Jakab Z, Zborovskaya A, Dimitrova N, Zivkovic S, Trojanowski M, 
Sekerija M, Antunes L, Zagar T, Eser S, Bastos J, Demetriou A, Agius D, Coza D, Gheorghiu R, Group N-S, Kantzanou M, 
Ntzani EE, Petridou ET: Int J Cancer 2020, 147(5):1252-1263. Impact factor: 5.145.  
Season of birth, a surrogate of seasonal variation of environmental exposures, has been associated with increased risk 
of several cancers. In the context of a Southern-Eastern Europe (SEE) consortium, we explored the potential 
association of birth seasonality with childhood (0-14 years) central nervous system (CNS) tumors. Primary CNS tumor 
cases (n = 6,014) were retrieved from 16 population-based SEE registries (1983-2015). Poisson regression and meta-
analyses on birth season were performed in nine countries with available live birth data (n = 4,987). Subanalyses by 
birth month, age, gender and principal histology were also conducted. Children born during winter were at a slightly 
increased risk of developing a CNS tumor overall [incidence rate ratio (IRR): 1.06, 95% confidence intervals (CI): 0.99-
1.14], and of embryonal histology specifically (IRR: 1.13, 95% CI: 1.01-1.27). The winter peak of embryonal tumors was 
higher among boys (IRR: 1.24, 95% CI: 1.05-1.46), especially during the first 4 years of life (IRR: 1.33, 95% CI: 1.03-
1.71). In contrast, boys <5 years born during summer seemed to be at a lower risk of embryonal tumors (IRR: 0.73, 
95% CI: 0.54-0.99). A clustering of astrocytomas was also found among girls (0-14 years) born during spring (IRR: 1.23, 
95% CI: 1.03-1.46). Although the present exploratory results are by no means definitive, they provide some indications 
for age-, gender- and histology-related seasonal variations of CNS tumors. Expansion of registration and linkage with 



IPO Porto Research Center - Activity Report 2020 

 
 

118 

cytogenetic reports could refine if birth seasonality is causally associated with CNS tumors and shed light into the 
complex pathophysiology of this lethal disease. 
 
99. Endoscopic treatment of variceal upper gastrointestinal bleeding: European Society of Gastrointestinal 

Endoscopy (ESGE) Cascade Guideline.  
Karstensen JG, Ebigbo A, Bhat P, Dinis-Ribeiro M, Gralnek I, Guy C, Le Moine O, Vilmann P, Antonelli G, Ijoma U, Anigbo 
G, Afiheni M, Duduyemi B, Desalegn H, De Franchis R, Ponchon T, Hassan C, Aabakken L: Endosc Int Open 2020, 
8(7):E990-E997. Impact factor: NA.  
 

100. The effect of sample size on polygenic hazard models for prostate cancer.  
Karunamuni RA, Huynh-Le MP, Fan CC, Eeles RA, Easton DF, Kote-Jarai Z, Amin Al Olama A, Benlloch Garcia S, Muir K, 
Gronberg H, Wiklund F, Aly M, Schleutker J, Sipeky C, Tammela TLJ, Nordestgaard BG, Key TJ, Travis RC, Neal DE, 
Donovan JL, Hamdy FC, Pharoah P, Pashayan N, Khaw KT, Thibodeau SN, McDonnell SK, Schaid DJ, Maier C, Vogel W, 
Luedeke M, Herkommer K, Kibel AS, Cybulski C, Wokolorczyk D, Kluzniak W, Cannon-Albright L, Brenner H, Schottker B, 
Holleczek B, Park JY, Sellers TA, Lin HY, Slavov C, Kaneva R, Mitev V, Batra J, Clements JA, Spurdle A, Australian Prostate 
Cancer B, Teixeira MR, Paulo P, Maia S, Pandha H, Michael A, Mills IG, Andreassen OA, Dale AM, Seibert TM, 
Consortium P: Eur J Hum Genet 2020, 28(10):1467-1475. Impact factor: 3.657.  
We determined the effect of sample size on performance of polygenic hazard score (PHS) models in prostate cancer. 
Age and genotypes were obtained for 40,861 men from the PRACTICAL consortium. The dataset included 201,590 
SNPs per subject, and was split into training and testing sets. Established-SNP models considered 65 SNPs that had 
been previously associated with prostate cancer. Discovery-SNP models used stepwise selection to identify new SNPs. 
The performance of each PHS model was calculated for random sizes of the training set. The performance of a 
representative Established-SNP model was estimated for random sizes of the testing set. Mean HR98/50 (hazard ratio 
of top 2% to average in test set) of the Established-SNP model increased from 1.73 [95% CI: 1.69-1.77] to 2.41 [2.40-
2.43] when the number of training samples was increased from 1 thousand to 30 thousand. Corresponding HR98/50 
of the Discovery-SNP model increased from 1.05 [0.93-1.18] to 2.19 [2.16-2.23]. HR98/50 of a representative 
Established-SNP model using testing set sample sizes of 0.6 thousand and 6 thousand observations were 1.78 [1.70-
1.85] and 1.73 [1.71-1.76], respectively. We estimate that a study population of 20 thousand men is required to 
develop Discovery-SNP PHS models while 10 thousand men should be sufficient for Established-SNP models. 
 
101. Dealing with a misdeployed esophageal stent placed for variceal bleeding.  
Kuttner-Magalhaes R, Rodrigues-Pinto E, Lemos-Rocha M, Dias E, Pinto C, Ferreira JM, Pedroto I: Endoscopy 2020, 
52(12):E450-E451. Impact factor: 7.341.  
 

102. Whole-lung low dose irradiation for SARS-Cov2 induced pneumonia in the geriatric population: an old effective 

treatment for a new disease? Recommendation of the International Geriatric Radiotherapy Group.  
Lara PC, Nguyen NP, Macias-Verde D, Burgos-Burgos J, Arenas M, Zamagni A, Vinh-Hung V, Baumert BG, Motta M, 
Myint AS, Bonet M, Popescu T, Vuong T, Appalanaido GK, Trigo L, Karlsson U, Thariat J: Aging Dis 2020, 11(3):489-493. 
Impact factor: 5.402.  
A cytokine storm induced by SARS-Cov2 may produce pneumonitis which may be fatal for older patients with 
underlying lung disease. Hyper-elevation of Interleukin1 (IL-1), Tumor necrosis factor-1alfa (TNF-1 alfa), and 
Interleukin 6 (IL-6) produced by inflammatory macrophage M1 may damage the lung alveoli leading to severe 
pneumonitis, decreased oxygenation, and potential death despite artificial ventilation. Older patients may not be 
suitable candidates for pharmaceutical intervention targeting IL-1/6 blockade or artificial ventilation. Low dose total 
lung (LDTL) irradiation at a single dose of 50 cGy may stop this cytokine cascade, thus preventing, and/or reversing 
normal organs damage. This therapy has been proven in the past to be effective against pneumonitis of diverse 
etiology and could be used to prevent death of older infected patients. Thus, LDRT radiotherapy may be a cost-
effective treatment for this frail patient population whom radiation -induced malignancy is not a concern because of 
their advanced age. This hypothesis should be tested in future prospective trials. 
 
103. Elucidating the mechanisms of action of parecoxib in the MG-63 osteosarcoma cell line.  
Lemos S, Sampaio-Marques B, Ludovico P, Gaivao I, Palmeira C, Martins G, Peixoto F, Pinto-Leite R, Oliveira P: 
Anticancer Drugs 2020, 31(5):507-517. Impact factor: 2.260.  
Different types of tumors often present an overexpression of cyclooxygenase-2. The aim of this study was to evaluate 
the effects of parecoxib (NSAID, cyclooxygenase-2 selective inhibitor) in the behavior of the human osteosarcoma MG-
63 cell line, concerning several biological features. Cells were exposed to several concentrations of parecoxib for 48 
hours. Cell viability/proliferation, cyclooxygenase-2 expression, morphologic alterations, membrane integrity, cell 
cycle evaluation, cell death and genotoxicity were evaluated. When compared with untreated cells, parecoxib led to a 
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marked decrease in cell viability/proliferation, in COX-2 expression and changes in cell morphology, in a 
concentration-dependent manner. Cell recuperation was observed after incubation with drug-free medium. Parecoxib 
exposure increased lactate dehydrogenase release, an arrest of the cell cycle at S-phase and G2/M-phase, as well as 
growth of the sub-G0/G1-fraction and increased DNA damage. Parecoxib led to a slight increase of necrosis regulated 
cell death in treated cells, and an increase of autophagic vacuoles, in a concentration-dependent manner. In this 
study, parecoxib showed antitumor effects in the MG-63 human osteosarcoma cells. The potential mechanism was 
inhibiting cell proliferation and promoting necrosis. These results further suggested that parecoxib might be a 
potential candidate for in-vivo studies. 
 
104. Safe and valuable endoscopy in the COVID era.  
Libanio D, Bastos P, Pimentel-Nunes P: GE Port J Gastroenterol 2020, 27(4):219-223. Impact factor: NA.  
 

105. New findings on urinary prostate cancer metabolome through combined GC-MS and (1)H NMR analytical 

platforms.  
Lima AR, Pinto J, Barros-Silva D, Jeronimo C, Henrique R, Bastos ML, Carvalho M, Guedes Pinho P: Metabolomics 2020, 
16(6):70. Impact factor: 2.881.  
INTRODUCTION: The inherent sensitivity of metabolomics allows the detection of subtle alterations in biological 
pathways, making it a powerful tool to study biomarkers and the mechanisms that underlie cancer. OBJECTIVES: The 
purpose of this work was to characterize the urinary metabolic profile of prostate cancer (PCa) patients and cancer-
free controls to obtain a holistic coverage of PCa metabolome. METHODS: Two groups of samples, a training set (n = 
41 PCa and n = 42 controls) and an external validation set (n = 18 PCa and n = 18 controls) were analyzed using a dual 
analytical platform, namely gas chromatography-mass spectrometry (GC-MS) and proton nuclear magnetic resonance 
spectroscopy ((1)H NMR). RESULTS: The multivariate analysis models revealed a good discrimination between cases 
and controls with an AUC higher than 0.8, a sensitivity ranging from 67 to 89%, a specificity ranging from 74 to 89% 
and an accuracy from 73 to 86%, considering the training and external validation sets. A total of 28 metabolites (15 
from GC-MS and 13 from (1)H NMR) accounted for the separation. These discriminant metabolites are involved in 14 
biochemical pathways, indicating that PCa is highly linked to dysregulation of metabolic pathways associated with 
amino acids and energetic metabolism. CONCLUSION: These findings confirmed the complementary information 
provided by GC-MS and (1)H NMR, enabling a more comprehensive picture of the altered metabolites, underlying 
pathways and deepening the understanding of PCa development and progression. 
 
106. A panel of urinary volatile biomarkers for differential diagnosis of prostate cancer from other urological 

cancers.  
Lima AR, Pinto J, Carvalho-Maia C, Jeronimo C, Henrique R, Bastos ML, Carvalho M, Guedes de Pinho P: Cancers 2020, 
12(8):2017. Impact factor: 6.126.  
Our group recently developed a urinary 6-biomarker panel for the diagnosis of prostate cancer (PCa) which has a 
higher level of accuracy compared to the serum prostate specific antigen (PSA) test. Herein, urine from an 
independent cohort of PCa patients and cancer-free controls was analyzed to further validate the discriminative 
power of that panel. Additionally, urine from patients diagnosed with bladder cancer (BC) and renal cancer (RC) were 
included to evaluate the site-specificity of the panel. Results confirmed the ability of the 6-biomarker panel to 
discriminate PCa patients from controls, but not from other urological cancers. To overcome this limitation, an 
untargeted approach was performed to unveil discriminant metabolites among the three cancer types. A 10-
biomarker panel comprising the original panel plus four new metabolites was established to discriminate PCa from 
controls, BC, and RC, with 76% sensitivity, 90% specificity, and 92% accuracy. This improved panel also disclosed 
better accuracy than serum PSA test and provides the basis for a new non-invasive early detection tool for PCa. 
 
107. p53 and MDM2 expression in primary and metastatic testicular germ cell tumors: Association with clinical 

outcome.  
Lobo J, Alzamora MA, Guimaraes R, Cantante M, Lopes P, Braga I, Mauricio J, Jeronimo C, Henrique R: Andrology 2020, 
8(5):1233-1242. Impact factor: 2.860.  
BACKGROUND: Testicular germ cell tumors (TGCTs) are highly sensitive to platinum-based chemotherapy, and wild-
type p53 seems to play a pivotal role in this susceptibility. On the other hand, overexpression of MDM2 seems to 
entail treatment resistance and unfavorable prognosis. OBJECTIVES: We aimed to describe p53 and MDM2 
immunoexpression in a well-characterized cohort of primary and metastatic TGCTs and evaluate associations with 
clinicopathological and prognostic variables, including survival. MATERIALS AND METHODS: 237 primary tumor 
samples and 12 metastases were evaluated for p53 and MDM2 immunoexpression using digital image analysis. 
Clinical records of all patients were reviewed for baseline clinical/pathologic characteristics and follow-up. RESULTS: A 
significant positive correlation between p53 and MDM2 H-scores was found (rs = 0.590, P < .0001). Non-seminomas 
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showed significantly higher expression levels of both p53 and MDM2 (P = .0002, P < .0001), which peaked in 
embryonal carcinomas and choriocarcinomas. Percentage of immunoexpressing cells and H-score were significantly 
higher in chemo-treated metastases compared with chemo-naive primary tumors for MDM2 (P </= .0001 for both), 
but not for p53 (P = .919 and P = .703, respectively). Cases with higher MDM2 immunoexpression showed a 
statistically significant trend for association with poorer prognosis (P = .043). Relapse/progression-free survival at 12 
months post-diagnosis was lower in the "MDM2-high" (>/=P50) vs. the "MDM2-low" (<P50) expression groups. 
DISCUSSION AND CONCLUSION: In TGCTs, MDM2 overexpression may indicate a more aggressive tumor phenotype, 
with propensity for therapy resistance and recurrence. If validated in larger multi-institutional studies with precise 
quantification, it may be envisioned as a useful predictive biomarker of poor response to cisplatin. 
 
108. Prediction of relapse in stage I testicular germ cell tumor patients on surveillance: investigation of biomarkers.  
Lobo J, Gillis AJM, van den Berg A, Looijenga LHJ: BMC Cancer 2020, 20(1):728. Impact factor: 3.150.  
BACKGROUND: Better biomarkers for assessing risk of relapse in stage I testicular germ cell tumor patients are 
needed, to complement classical histopathological variables. We aimed to assess the prognostic value of previously 
suggested biomarkers, related to proliferation (MIB-1 and TEX19) and to immune microenvironment (CXCL12, CXCR4, 
beta-catenin and MECA-79) in a surveillance cohort of stage I testicular germ cell tumor patients. METHODS: A total of 
70 patients were included. Survival analyses were performed, including Cox regression models. RESULTS: Patients with 
vascular invasion and elevated human chorionic gonadotropin levels showed significantly poorer relapse-free survival 
in multivariable analysis (hazard ratio = 2.820, 95% confidence interval 1.257-6.328; hazard ratio = 3.025, 95% 
confidence interval 1.345-6.808). Patients with no vascular invasion but with MIB-1 staining in > 50% tumor cells 
showed significantly shorter relapse-free survival (p = 0.042). TEX19 nuclear immunoexpression was confirmed in 
spermatogonial cells, and weak cytoplasmic immunoexpression was depicted in 15/70 tumors, not significantly 
impacting survival. CXCL12 immunoexpression in tumor cells did not associate with relapse, but non-seminoma 
patients exhibiting vascular invasion and CXCL12-positive stromal/inflammatory cells showed significantly improved 
relapse-free survival (p = 0.015). Exclusively nuclear immunoexpression of CXCR4 associated with better relapse-free 
survival (p = 0.032), but not after adjusting for vascular invasion. Patients with higher beta-catenin scores showed a 
tendency for poorer relapse-free survival (p = 0.056). MECA-79 immunoexpression was absent. CONCLUSIONS: The 
informative protein biomarkers (i.e., MIB-1, CXCL12, beta-catenin, and possibly CXCR4) may prove useful for risk-
stratifying patients if validated in larger, multicentric and well-defined studies. Currently, classical histopathological 
features of testicular germ cell tumors remain key for relapse prediction. 
 
109. Differential expression of DNA methyltransferases and demethylases among the various testicular germ cell 

tumor subtypes.  
Lobo J, Guimaraes R, Miranda-Goncalves V, Monteiro-Reis S, Cantante M, Antunes L, Braga I, Mauricio J, Looijenga LH, 
Jeronimo C, Henrique R: Epigenomics 2020, 12(18):1579-1592. Impact factor: 4.112.  
Aim: Characterize DNA methyltransferases/demethylases expression in testicular germ cell tumors (TGCTs). Methods: 
In silico analysis of TCGA database, assessment of transcript levels of most relevant enzymes in four TGCT cell lines 
and validation in patient cohort (real-time quantitative polymerase chain reaction; immunohistochemistry). Results: 
DNMT3A, DNMT3B and TET2 were the most differentially expressed between seminomas (SEs) and nonseminomas 
(NSs). DNMT3B was significantly overexpressed in NS-related cell lines, and the opposite was found for TET2. 
Significantly higher DNMT3A/B mRNA expression was observed in NS, indicating a role for de novo methylation in 
reprogramming. Significantly higher TET2 protein expression was observed in SEs, suggesting active demethylation 
contributes for SE hypomethylated state. More differentiated histologies disclosed distinct expression patterns. 
Conclusion: DNA-modifying enzymes are differentially expressed between TGCT subtypes, influencing reprogramming 
and differentiation. 
 
110. Efficacy of HDAC inhibitors belinostat and panobinostat against cisplatin-sensitive and cisplatin-resistant 

testicular germ cell tumors.  
Lobo J, Guimaraes-Teixeira C, Barros-Silva D, Miranda-Goncalves V, Camilo V, Guimaraes R, Cantante M, Braga I, 
Mauricio J, Oing C, Honecker F, Nettersheim D, Looijenga LH, Henrique R, Jeronimo C: Cancers 2020, 12(10):2903. 
Impact factor: 6.126.  
Novel treatment options are needed for testicular germ cell tumor (TGCT) patients, particularly important for those 
showing or developing cisplatin resistance, the major cause of cancer-related deaths. As TGCTs pathobiology is highly 
related to epigenetic (de)regulation, epidrugs are potentially effective therapies. Hence, we sought to explore, for the 
first time, the effect of the two most recently FDA-approved HDAC inhibitors (HDACis), belinostat and panobinostat, in 
(T)GCT cell lines including those resistant to cisplatin. In silico results were validated in 261 patient samples and 
differential expression of HDACs was also observed across cell lines. Belinostat and panobinostat reduced cell viability 
in both cisplatin-sensitive cells (NCCIT-P, 2102Ep-P, and NT2-P) and, importantly, also in matched cisplatin-resistant 
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subclones (NCCIT-R, 2102Ep-R, and NT2-R), with IC50s in the low nanomolar range for all cell lines. Treatment of 
NCCIT-R with both drugs increased acetylation, induced cell cycle arrest, reduced proliferation, decreased Ki67 index, 
and increased p21, while increasing cell death by apoptosis, with upregulation of cleaved caspase 3. These findings 
support the effectiveness of HDACis for treating TGCT patients in general, including those developing cisplatin 
resistance. Future studies should explore them as single or combination agents. 
 
111. Cisplatin resistance in testicular germ cell tumors: current challenges from various perspectives.  
Lobo J, Jeronimo C, Henrique R: Cancers 2020, 12(6):1601. Impact factor: 6.126.  
Testicular germ cell tumors share a marked sensitivity to cisplatin, contributing to their overall good prognosis. 
However, a subset of patients develop resistance to platinum-based treatments, by still-elusive mechanisms, 
experiencing poor quality of life due to multiple (often ineffective) interventions and, eventually, dying from disease. 
Currently, there is a lack of defined treatment opportunities for these patients that tackle the mechanism(s) 
underlying the emergence of resistance. Herein, we aim to provide a multifaceted overview of cisplatin resistance in 
testicular germ cell tumors, from the clinical perspective, to the pathobiology (including mechanisms contributing to 
induction of the resistant phenotype), to experimental models available for studying this occurrence. We provide a 
systematic summary of pre-target, on-target, post-target, and off-target mechanisms putatively involved in cisplatin 
resistance, providing data from preclinical studies and from those attempting validation in clinical samples, including 
those exploring specific alterations as therapeutic targets, some of them included in ongoing clinical trials. We briefly 
discuss the specificities of resistance related to teratoma (differentiated) phenotype, including the phenomena of 
growing teratoma syndrome and development of somatic-type malignancy. Cisplatin resistance is most likely 
multifactorial, and a combination of therapeutic strategies will most likely produce the best clinical benefit. 
 
112. Targeting the immune system and epigenetic landscape of urological tumors.  
Lobo J, Jeronimo C, Henrique R: Int J Mol Sci 2020, 21(3):829. Impact factor: 4.556.  
In the last years, we have witnessed remarkable advances in targeted therapies for cancer patients. There is a growing 
effort to either replace or reduce the dose of unspecific, systemic (chemo)therapies, given the associated short- and 
long-term side effects, by introducing more specific targeted therapies as single or combination agents. Due to the 
well-known implications of the immune system and epigenetic landscape in modulating cancer development, both 
have been explored as potential targets in several malignancies, including those affecting the genitourinary tract. As 
the immune system function is also epigenetically regulated, there is rationale for combining both strategies. 
However, this is still rather underexplored, namely in urological tumors. We aim to briefly review the use of immune 
therapies in prostate, kidney, bladder, and testicular cancer, and further describe studies providing supporting 
evidence on their combination with epigenetic-based therapies. 
 
113. Practicability of clinical application of bladder cancer molecular classification and additional value of epithelial-

to-mesenchymal transition: prognostic value of vimentin expression.  
Lobo J, Monteiro-Reis S, Guimaraes-Teixeira C, Lopes P, Carneiro I, Jeronimo C, Henrique R: J Transl Med 2020, 
18(1):303. Impact factor: 4.124.  
BACKGROUND: Bladder cancer (BlCa) taxonomy has proved its impact in patient outcome and selection for targeted 
therapies, but such transcriptomic-based classification has not yet translated to routine practice. Moreover, epithelial-
to-mesenchymal transition (EMT) has shown relevance in acquisition of more aggressive BlCa phenotype. We aimed 
to test the usefulness of the molecular classification, as defined by immunohistochemistry (a routinely performed and 
easy-to-implement technique), in a well-defined BlCa cohort of both non-muscle invasive (NMIBC) and muscle invasive 
(MIBC) disease. Also, we aimed to assess the additional prognostic value of the mesenchymal marker vimentin to the 
stratification strategy. METHODS: A total of 186 samples were available. Immunohistochemistry/RT-qPCR for luminal 
markers GATA3/FOXA1, basal markers KRT5/KRT6A and vimentin were performed. RESULTS: mRNA expression levels 
of the markers positively correlated with immunoexpression scores. We found substantial overlapping in 
immunoexpression of luminal and basal markers, evidencing tumor heterogeneity. In MIBC, basal tumors developed 
recurrence more frequently. NMIBC patients with higher vimentin immunoexpression endured poorer disease-free 
survival, and increased expression was observed from normal bladder-NMIBC-MIBC-metastases. CONCLUSIONS: The 
classification has the potential to be implemented in routine, but further adjustments in practical scoring should be 
defined; focusing on additional markers, including those related to EMT, may further refine BlCa molecular taxonomy. 
 
114. Widening the spectrum of Lynch syndrome: first report of testicular seminoma attributable to MSH2 loss.  
Lobo J, Pinto C, Pinheiro M, Lobo F, Sousa N, Lopes P, Looijenga LH, Jeronimo C, Teixeira MR, Henrique R: 
Histopathology 2020, 76(3):486-489. Impact factor: 3.626.  
 

115. Rare thyroid malignancies in Europe: data from the information network on rare cancers in Europe 
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(RARECAREnet).  
Locati L, Cavalieri S, Dal Maso L, Busco S, Anderson LA, Botta L, Bento MJ, Carulla M, Chirlaque Lopez MD, Fusco M, 
Guevara M, Innos K, Borge Johannesen T, Micallef R, Minicozzi P, Panato C, Petrova D, Rubio-Casadevall J, Smailyte G, 
Francesca Vitale M, Trama A, Group RAW: Oral Oncol 2020, 108:104766. Impact factor: 3.979.  
OBJECTIVE: Limited information is available on the incidence of rare thyroid cancer (TC) subtypes: anaplastic (ATC) and 
medullary (MTC). The aim of this study was to describe incidence variations and trends across European countries of 
all TC subtypes. MATERIALS AND METHODS: We used the RARECAREnet database including 80721 TC incident cases in 
the period 2000-2007 from 77 population-based cancer registries (CRs) in Europe. In the trend analyses, we included 
68890 TC cases from 53 CRs with at least 6 years of incidence data in the years 2000-2007. RESULTS: In Europe age-
standardised incidence rates (ASR) in women were <0.3/100,000 for MTC and ATC whereas ASR were 5.3/100,000 for 
papillary thyroid cancer (PTC) and 1.1/100,000 for follicular TC (FTC). Corresponding ASRs in men were <0.2/100,000 
for MTC and ATC, 1.5 for PTC and 0.4 for FTC. Across countries and in both sexes the incidence of FTC and MTC was 
moderately correlated (r ~ 0.5) with that of PTC, while a less marked correlation (r < 0.4) emerged for ATC ASRs. The 
changes of the PTC ASRs across countries and time were weakly (r < 0.3) or moderately (r ~ 0.5) correlated to the 
changes of the other subtypes for both sexes. CONCLUSION: The huge increase and heterogeneity between countries 
of PTC incidence has a small influence on the trends and variations of MTC and ATC in Europe. Large-scale 
epidemiological and clinical registry-based studies are warranted to increase knowledge about the rarest TC subtypes. 
This information would be fundamental for the design of new clinical trials and for inference. 
 
116. Development of autoimmune diabetes with severe diabetic ketoacidosis and immune-related thyroiditis 

secondary to durvalumab: a case report.  
Lopes AR, Russo A, Li AY, McCusker MG, Kroopnick JM, Scilla K, Mehra R, Rolfo C: Transl Lung Cancer Res 2020, 
9(5):2149-2156. Impact factor: 5.132.  
Immune-mediated endocrinopathies are among the most frequent immune-related adverse events (irAEs) with 
immune checkpoint inhibitors (ICIs) targeting programmed death-ligand 1 (PD-L1)/PD-1. However, the development of 
auto-immune diabetes is an uncommon event during PD(L)-1 blockade, either as monotherapy or in combination 
therapy. Here we report a case of a 75-year-old male with a mediastinal recurrence from a stage IA squamous cell 
carcinoma of the lung previously treated with stereotactic body radiotherapy (SBRT) who early developed a severe 
diabetic ketoacidosis (DKA) caused by new-onset auto-immune diabetes, with positive glutamic acid decarboxylase 
(GAD65) autoantibodies, during durvalumab consolidation therapy after concurrent chemoradiation. The patient had 
no personal or family history of diabetes or auto-immune diseases and was admitted after the second cycle of 
durvalumab to the intensive care unit (ICU) with severe DKA. During his hospitalization, insulin and fluid therapy were 
started and the patient had a favorable clinical course. Durvalumab treatment was interrupted and thyroiditis was 
verified during follow-up, without anti-thyroid antibodies, that progressed to subsequent hypothyroidism with need 
of thyroid hormone replacement therapy. This case highlights the rare irAE of autoimmune type 1 diabetes during 
anti-PD(L)-1 therapy, which can be life-threatening and requires adequate patient education and prompt medical 
treatment within a multidisciplinary team, including endocrinology and emergency medicine. Besides its low 
incidence, this case show how irAE must be taken in account about decision of ICI treatment, especially in curative 
setting, as they can be potentially fatal and impair overall survival. Furthermore, as reported in the present case, 
multiple endocrine irAEs can occur in the same patient either simultaneously or sequentially, suggesting that active 
surveillance is needed in those who develop endocrinopathies as a result of ICI treatment. Immune-mediated 
endocrinopathies are generally irreversible and cause life-long morbidity, which must be taken into consideration 
when deciding on further lines of treatment. 
 
117. Prostaglandin E2 pathway is dysregulated in gastric adenocarcinoma in a Caucasian population.  
Lopes C, Pereira C, Farinha M, Medeiros R, Dinis-Ribeiro M: Int J Mol Sci 2020, 21(20):7680. Impact factor: 4.556.  
Gastric cancer (GC) represents the third leading cause of cancer-related deaths worldwide. The levels of prostaglandin 
E2, a key player in the hallmarks of cancer, are mainly regulated by prostaglandin-endoperoxide synthase 2 (PTGS2) 
and ATP-binding cassette subfamily C member 4 (ABCC4), involved in its synthesis and exportation, respectively, and 
15-hydroxyprostaglandin dehydrogenase (15-PGDH) and solute carrier organic anion transporter family member 2A1 
(SLCO2A1), responsible for its inactivation. Even though there are distinct molecular signatures across ethnic 
populations, most published studies focus on Asian populations. Our main aim was to explore the genetic expression 
of the aforementioned molecules in a Caucasian population. 94 "Normal" and 89 tumoral formalin-fixed paraffin-
embedded (FFPE) samples from GC patients were used to assess the mRNA expression of PTGS2, ABCC4, 
hydroxyprostaglandin dehydrogenase 15-(NAD) (HPGD), SLCO2A1 by Real-Time PCR. We found an upregulation for the 
PTGS2 gene mean factor of 2.51 and a downregulation for the HPGD and SLCO2A1 genes (mean factor of 0.10 and 
0.37, respectively) in tumorous mucosa in a gender-independent manner. In females, we observed an ABCC4 
downregulation and a PTGS2 mRNA upregulation compared to males in tumoral mucosa (mean factor of 0.61 and 
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1.64, respectively). We reported dysregulation of the inflammation triggered PGE2 pathway in a Caucasian population 
with an intermediate risk for GC, which might highlight the applicability of aspirin in the treatment of GC patients. 
 
118. Should we use papilla morphology to estimate the size of the terminal common bile duct during endoscopic 

retrograde cholangiopancreatography?  
Lopes L, Canena J, Fernandes J, Moreira M, Costa I, Gomes-Fonseca J, Araujo T, Alexandrino G, Lourenco L, Horta D, 
Giestas S, Ribeiro H, Ramada J, Familiari P, Dinis-Ribeiro M: Eur J Gastroenterol Hepatol 2020, 32(2):181-186. Impact 
factor: 2.251.  
OBJECTIVE: A small common bile duct (CBD) diameter has been associated with complications and with a difficult 
biliary cannulation. Previous studies suggested that this diameter can be predicted during the endoscopic retrograde 
cholangiopancreatography (ERCP) simply by observing the papillary morphology. Despite this published suggestion 
there is no study addressing this topic. This study evaluated a possible association between the morphology of the 
major papilla and the diameter of the terminal CBD (t-CBD). METHODS: Observational cross-sectional study including 
consecutive patients with naive papillae was referred for ERCP in two affiliated university hospitals. The transverse (p-
transv) and longitudinal measures (p-long) of the papilla were obtained using a visual method. Papillae were classified 
into nonprominent, prominent, bulging or other. The t-CBD was measured 1 cm from the papilla using fluoroscopic 
images in prone/supine. Measurements were performed by two senior endoscopists and outcomes were evaluated 
using correlation and linear regression model. RESULTS: We included 245 patients with a median age of 76 years. The 
median p-transv for each type of papillae was as follows: nonprominent = 6 mm, prominent = 9 mm, bulging = 15 mm 
and other = 6 mm; P < 0.001. The median t-CBD for nonprominent = 7.62 mm, prominent = 8.34 mm, bulging = 8.60 
mm and other = 8.52 mm; P = 0.40. The correlation between the transverse and longitudinal measures of papilla and 
the t-CBD were 0.0092 and 0.0614, respectively. In the regression model, the t-CBD diameter was not explained by 
papilla's size or morphology (R = 1.70%; P = 0.80). CONCLUSION: The morphology of the papilla must not be used as a 
predictor of the diameter of the CBD as there is no correlation between these two items. 
 
119. A panel of intestinal differentiation markers (CDX2, GPA33, and LI-cadherin) identifies gastric cancer patients 

with favourable prognosis.  
Lopes N, Bergsland C, Bruun J, Bjornslett M, Vieira AF, Mesquita P, Pinto R, Gomes R, Cavadas B, Bennett E, Pereira L, 
Lothe RA, Almeida R, David L: Gastric Cancer 2020, 23(5):811-823. Impact factor: 7.088.  
BACKGROUND: Gastric cancer is the fifth most common cancer and the third cause of global cancer mortality. CDX2 is 
an intestinal differentiation marker with prognostic value in gastric cancer and transcriptionally regulates the 
expression of glycoprotein A33 (GPA33) and liver intestine cadherin (LI-cadherin). METHODS: This study evaluated the 
clinical significance of the combined expression of CDX2 and its targets GPA33 and LI-cadherin in gastric cancer by 
fluorescence-based multiplex immunohistochemistry together with digital image analysis and chromogenic 
immunohistochemistry in 329 gastric cancer samples arranged in tissue microarrays. Additionally, publicly available 
RNA-seq expression data from 354 gastric cancer samples from the TCGA database were used to validate the 
immunohistochemistry results. RESULTS: Expression of the three markers (CDX2, GPA33, and LI-cadherin) was strongly 
correlated, defining an intestinal differentiation panel. Low or negative protein expression of the intestinal 
differentiation panel identified patients with particularly poor overall survival, irrespective of the methodology used, 
and was validated in the independent series at the RNA-seq level. CONCLUSIONS: Expression of the intestinal 
differentiation panel (CDX2, GPA33, and LI-cadherin) defines a set of biomarkers with a strong biological rationale and 
favourable impact for prognostication of gastric cancer patients. 
 
120. Epigenetic alterations in oesophageal cancer: expression and role of the involved enzymes.  
Lopes N, Correia MP, Henrique R, Jeronimo C: Int J Mol Sci 2020, 21(10):3522. Impact factor: 4.556.  
Oesophageal cancer is a life-threatening disease, accounting for high mortality rates. The poor prognosis of this 
malignancy is mostly due to late diagnosis and lack of effective therapies for advanced disease. Epigenetic alterations 
may constitute novel and attractive therapeutic targets, owing to their ubiquity in cancer and their reversible nature. 
Herein, we offer an overview of the most important studies which compared differences in expression of enzymes 
that mediate epigenetic alterations between oesophageal cancer and normal mucosa, as well as in vitro data 
addressing the role of these genes/proteins in oesophageal cancer. Furthermore, The Cancer Genome Atlas database 
was interrogated for the correlation between expression of these epigenetic markers and standard clinicopathological 
features. We concluded that most epigenetic players studied thus far are overexpressed in tumours compared to 
normal tissue. Furthermore, functional assays suggest an oncogenic role for most of those enzymes, supporting their 
potential as therapeutic targets in oesophageal cancer. 
 
121. Stem cells out of the bag: characterization of ex vivo expanded mesenchymal stromal cells for possible clinical 

use.  
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Lopes SM, Roncon S, Bordalo F, Amado F, Ferreira S, Pinho AC, Vieira J, Costa-Pereira A: Future Sci OA 2020, 
6(3):FSO449. Impact factor: NA.  
Aim: Mesenchymal stromal cells (MSC) are a promising tool for cellular therapy and regenerative medicine. One major 
difficulty in establishing a MSC expansion protocol is the large volume of bone marrow (BM) required. We studied 
whether cells trapped within a collection bag and filter system could be considered as a source of MSC. Results: From 
the 20 BM collection bag and filter systems, we recovered an average of 1.68 x 10(8) mononuclear cells, which is the 
equivalent to 60 ml of filtered BM. Mononuclear cells were expanded ex vivo to 17 x 10(6) MSC, with purity shown by 
a CD44(+), CD105(+), CD90(+) and CD73(+) immunophenotype, a reduction of 20% proliferating cells in a mixed 
lymphocyte reaction and also the ability of adipocyte differentiation. Conclusion: Long-term MSC cultures were 
established from the usually discarded BM collection bag and filter, maintaining an appropriate phenotype and 
function, being suitable for both investigation and clinical settings. 
 
122. Should we use extracorporeal photopheresis more often? Evidence from graft-versus-host disease patients 

monitored with Treg as a biomarker.  
Lopes SM, Roncon S, Pinho AC, Bordalo F, Antunes L, Campilho F, Campos A, Costa-Pereira A: Future Sci OA 2020, 
6(8):FSO623. Impact factor: NA.  
Background: Chronic graft-versus-host disease (cGvHD) is a major complication after allogeneic hematopoietic cell 
transplantation. Extracorporeal photopheresis (ECP) is an immunotherapy treatment for cGvHD, although suitable 
response biomarkers are lacking. Materials & methods: We analyzed data from six cGvHD patients undergoing ECP at 
a reference center from 826 to 2866 days. Circulating Tregs were enumerated, patient's clinical evolution, 
immunosuppression dose and adverse events (AEs) registered. Results: We observed an increase in Tregs, a decrease 
in immunosuppression dosage and symptoms improvement. Mild AEs occurred at a very low rate. Conclusion: In these 
patients, the improvement of cGvHD, with low AEs, confirms a place for ECP as treatment. Improvements were 
accompanied by an increase in circulating Tregs, suggesting their role as a biomarker. 
 
123. JmjC-KDMs KDM3A and KDM6B modulate radioresistance under hypoxic conditions in esophageal squamous 

cell carcinoma.  
Macedo-Silva C, Miranda-Goncalves V, Lameirinhas A, Lencart J, Pereira A, Lobo J, Guimaraes R, Martins AT, Henrique 
R, Bravo I, Jeronimo C: Cell Death Dis 2020, 11(12):1068. Impact factor: 6.304.  
Esophageal squamous cell carcinoma (ESCC), the most frequent esophageal cancer (EC) subtype, entails dismal 
prognosis. Hypoxia, a common feature of advanced ESCC, is involved in resistance to radiotherapy (RT). RT response in 
hypoxia might be modulated through epigenetic mechanisms, constituting novel targets to improve patient outcome. 
Post-translational methylation in histone can be partially modulated by histone lysine demethylases (KDMs), which 
specifically removes methyl groups in certain lysine residues. KDMs deregulation was associated with tumor 
aggressiveness and therapy failure. Thus, we sought to unveil the role of Jumonji C domain histone lysine 
demethylases (JmjC-KDMs) in ESCC radioresistance acquisition. The effectiveness of RT upon ESCC cells under hypoxic 
conditions was assessed by colony formation assay. KDM3A/KDM6B expression, and respective H3K9me2 and 
H3K27me3 target marks, were evaluated by RT-qPCR, Western blot, and immunofluorescence. Effect of JmjC-KDM 
inhibitor IOX1, as well as KDM3A knockdown, in in vitro functional cell behavior and RT response was assessed in ESCC 
under hypoxic conditions. In vivo effect of combined IOX1 and ionizing radiation treatment was evaluated in ESCC cells 
using CAM assay. KDM3A, KDM6B, HIF-1alpha, and CAIX immunoexpression was assessed in primary ESCC and normal 
esophagus. Herein, we found that hypoxia promoted ESCC radioresistance through increased KDM3A/KDM6B 
expression, enhancing cell survival and migration and decreasing DNA damage and apoptosis, in vitro. Exposure to 
IOX1 reverted these features, increasing ESCC radiosensitivity and decreasing ESCC microtumors size, in vivo. KDM3A 
was upregulated in ESCC tissues compared to the normal esophagus, associating and colocalizing with hypoxic 
markers (HIF-1alpha and CAIX). Therefore, KDM3A upregulation in ESCC cell lines and primary tumors associated with 
hypoxia, playing a critical role in EC aggressiveness and radioresistance. KDM3A targeting, concomitant with 
conventional RT, constitutes a promising strategy to improve ESCC patients' survival. 
 
124. Cancer patients' experiences on self-management of chemotherapy treatment-related symptoms: A systematic 

review and thematic synthesis.  
Magalhaes B, Fernandes C, Lima L, Martinez-Galiano JM, Santos C: Eur J Oncol Nurs 2020, 49:101837. Impact factor: 
1.876.  
PURPOSE: This study aimed to synthesize evidence of cancer patients' experiences of self-management of 
chemotherapy treatment-related symptoms. METHOD: A systematic review of the literature was conducted to 
identify all qualitative or mixed studies published between January 2007 and December 2018, addressing the 
experiences of patients under 18 years submitted to chemotherapy treatments. A search in databases MEDLINE(R), 
CINAHL(R), and Psychology and Behavioural Sciences Collection was performed using specific key terms and Boolean 
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operators. A thematic analysis was designed to synthesize the main findings of the included studies. RESULTS: From a 
total of 1.775 identified articles, 21 studies were included. Three main themes emerged and were grouped into 
different categories: Facilitators (e.g., "personality characteristics", "behavioural strategies", "emotional 
management") related to several aspects viewed globally as favourable to the self-management; Inhibitors (e.g. 
"symptoms-physical effects", "symptoms-emotional effect", "symptoms-change in self-care") related to several 
aspects that can globally make the experience of the self-management more difficult or painful; and Supports 
("professionals care", "family or others" and "information/knowledge") including variables or factors which were 
identified by patients as supports to meet their needs perceived during the process of self-management of 
chemotherapy treatment-related symptoms. CONCLUSION: Patients' experiences of the disease and symptoms self-
management are diversified and require tailored nursing care, personal motivation and constructive attitudes towards 
chemotherapy-related symptoms. To identify facilitators and inhibitors to the self-management process will provide 
substantial contributions to patient-centered nursing interventions, promoting a healthier transition process. 
 
125. Exploring the use of mobile applications by cancer patients undergoing chemotherapy: a scoping review.  
Magalhaes B, Fernandes C, Martinez-Galiano JM, Santos C: Int J Med Inform 2020, 144:104293. Impact factor: 3.025.  
PROPOSE: Advancements in mobile technology, primarily through the use of applications, may support the process of 
monitoring adherence to oral therapies, controlling toxicities, or providing self-care guidelines to patients undergoing 
chemotherapy treatment. This study aims to assemble the available knowledge regarding the use of mobile 
applications by cancer patients undergoing chemotherapy treatment. METHODS: A literature review based on the 
Joanna Briggs Institute model(s) for Scoping Review was conducted. All articles published until 30 May 2019, were 
identified in the MEDLINE(R), CINAHL(R), and PsycINFO(R) electronic databases using the related Boolean logical 
operators and key terms. Extracted data included research aims, methodological design, application name, the 
functionalities of the applications, and major results. RESULTS: A total of 26 articles were included in this study. The 
search identified 16 different mobile applications, some of which were addressed in various publications, 
demonstrating different characteristics in design, use, and development. CONCLUSION: The use of mobile applications 
can be seen as an important and effective way to monitor adherence and support in the self-management of 
complications associated with chemotherapy treatments. Notwithstanding, these applications should be tested 
outside the academic environment, outreaching this group of people to effectively investigate its applicability, 
allowing the assessment of the impact of this "new" technological intervention process. 
 
126. Epicardial adipose tissue volume and annexin A2/fetuin-A signalling are linked to coronary calcification in 

advanced coronary artery disease: Computed tomography and proteomic biomarkers from the EPICHEART study.  
Mancio J, Barros AS, Conceicao G, Pessoa-Amorim G, Santa C, Bartosch C, Ferreira W, Carvalho M, Ferreira N, Vouga L, 
Miranda IM, Vitorino R, Manadas B, Falcao-Pires I, Ribeiro VG, Leite-Moreira A, Bettencourt N: Atherosclerosis 2020, 
292:75-83. Impact factor: 3.919.  
BACKGROUND & AIMS: The role of epicardial adipose tissue (EAT) in the pathophysiology of late stage-coronary artery 
disease (CAD) has not been investigated. We explored the association of EAT volume and its proteome with advanced 
coronary atherosclerosis. METHODS: The EPICHEART Study prospectively enrolled 574 severe aortic stenosis patients 
referred to cardiac surgery. Before surgery, EAT volume was quantified by computed tomography (CT). During surgery, 
epicardial, mediastinal (MAT) and subcutaneous (SAT) adipose tissue samples were collected to explore fat phenotype 
by analyzing the proteomic profile using SWATH-mass spectrometry; pericardial fluid and peripheral venous blood 
were also collected. CAD presence was defined as coronary artery stenosis ≥50% in invasive angiography and by CT-
derived Agatston coronary calcium score (CCS). RESULTS: EAT volume adjusted for body fat was associated with higher 
CCS, but not with the presence of coronary stenosis. In comparison with mediastinal and subcutaneous fat depots, 
EAT exhibited a pro-calcifying proteomic profile in patients with CAD characterized by upregulation of annexin-A2 and 
downregulation of fetuin-A; annexin-A2 protein levels in EAT samples were also positively correlated with CCS. We 
confirmed that the annexin-A2 gene was overexpressed in EAT samples of CAD patients and positively correlated with 
CCS. Fetuin-A gene was not detected in EAT samples, but systemic fetuin-A was higher in CAD than in non-CAD 
patients, suggesting that fetuin-A was locally downregulated. CONCLUSIONS: In an elderly cohort of stable patients, 
CCS was associated with EAT volume and annexin-A2/fetuin-A signaling, suggesting that EAT might orchestrate pro-
calcifying conditions in the late phases of CAD. 
 
127. Influence of EPICardial adipose tissue in HEART diseases (EPICHEART) study: Protocol for a translational study 

in coronary atherosclerosis.  
Mancio J, Barros AS, Conceicao G, Santa C, Pessoa-Amorim G, Bartosch C, Fragao-Marques M, Ferreira W, Carvalho M, 
Ferreira N, Vouga L, Miranda IM, Vitorino R, Fontes-Carvalho R, Manadas B, Falcao-Pires I, Ribeiro VG, Leite-Moreira A, 
Bettencourt N: Rev Port Cardiol 2020, 39(11):625-633. Impact factor: 0.96.  
INTRODUCTION: Accumulation of epicardial adipose tissue (EAT) is associated with coronary artery disease (CAD) and 
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increased risk of coronary events in asymptomatic subjects and low-risk patients, suggesting that EAT promotes 
atherosclerosis in its early stage. Recent studies have shown that the presence of CAD affects the properties of 
adjacent EAT, leading to dynamic changes in the molecular players involved in the interplay between EAT and the 
coronary arteries over the history of the disease. The role of EAT in late-stage CAD has not been investigated. 
OBJECTIVES: In a comparative analysis with mediastinal and subcutaneous adipose tissue, we aim to investigate 
whether the volume of EAT assessed by computed tomography and its proteome assessed by SWATH-MS mass 
spectrometry are associated with late stages of CAD in an elderly cohort of severe aortic stenosis patients. METHODS: 
The EPICHEART study (NCT03280433) is a prospective study enrolling patients with severe degenerative aortic 
stenosis referred for elective aortic valve replacement, whose protocol includes preoperative clinical, nutritional, 
echocardiographic, cardiac computed tomography and invasive coronary angiographic assessments. During cardiac 
surgery, samples of EAT and mediastinal and subcutaneous thoracic adipose tissue are collected for proteomics 
analysis by SWATH-MS. In addition, pericardial fluid and peripheral and coronary sinus blood samples are collected to 
identify circulating and local adipose tissue-derived biomarkers of CAD. CONCLUSION: We designed a translational 
study to explore the association of EAT quantity and quality with advanced CAD. We expect to identify new 
biochemical factors and biomarkers in the crosstalk between EAT and the coronary arteries that are involved in the 
pathogenesis of late coronary atherosclerosis, especially coronary calcification, which might be translated into new 
therapeutic targets and imaging tools by biomedical engineering. 
 
128. Endoscopic grading of gastric intestinal metaplasia on risk assessment for early gastric neoplasia: can we 

replace histology assessment also in the West?  
Marcos P, Brito-Goncalves G, Libanio D, Pita I, Castro R, Sa I, Dinis-Ribeiro M, Pimentel-Nunes P: Gut 2020, 
69(10):1762-1768. Impact factor: 19.819.  
OBJECTIVES: To assess the value of endoscopic grading of gastric intestinal metaplasia (EGGIM), operative link on 
gastritis assessment (OLGA) and operative link on gastric intestinal metaplasia (OLGIM) on risk stratification for early 
gastric neoplasia (EGN) and to investigate other factors possibly associated with its development. DESIGN: Single 
centre, case-control study including 187 patients with EGN treated endoscopically and 187 age-matched and sex-
matched control subjects. Individuals were classified according to EGGIM, OLGA and OLGIM systems. EGN risk 
according to gastritis stages and other clinical parameters was further evaluated. RESULTS: More patients with EGN 
had EGGIM of >/=5 than control subjects (68.6% vs 13.3%, p<0.001). OLGA and OLGIM stages III/IV were more 
prevalent in patients with EGN than in control subjects (68% vs 11%, p<0.001, and 61% vs 3%, p<0.001, respectively). 
The three systems were the only parameters significantly related to the risk of EGN in multivariate analysis: for EGGIM 
1-4 (adjusted OR (AOR) 12.9, 95% CI 1.4 to 118.6) and EGGIM 5-10 (AOR 21.2, 95% CI 5.0 to 90.2); for OLGA I/II (AOR 
5.0, 95% CI 0.56 to 44.5) and OLGA III/IV (AOR 11.1, 95% CI 3.7 to 33.1); for OLGIM I/II (AOR 11.5, 95% CI 4.1 to 32.3) 
and OLGIM III/IV (AOR 16.0, 95% CI 7.6 to 33.4). CONCLUSION: This study confirms the role of histological assessment 
as an independent risk factor for gastric cancer (GC), but it is the first study to show that an endoscopic classification 
of gastric intestinal metaplasia is highly associated with that outcome. After further prospective validation, this 
classification may be appropriate for GC risk stratification and may simplify every day practice by reducing the need 
for biopsies. 
 
129. The global prevalence of Barrett's esophagus: a systematic review of the published literature.  
Marques de Sa I, Marcos P, Sharma P, Dinis-Ribeiro M: United European Gastroenterol J 2020, 8(9):1086-1105. Impact 
factor: 3.549.  
BACKGROUND: Determining the prevalence of Barrett's esophagus is important for defining screening strategies. We 
aimed to synthesize the available data, determine Barrett's esophagus prevalence, and assess variability. METHODS: 
Three databases were searched. Subgroup, sensitivity, and meta-regression analyses were conducted and pooled 
prevalence was computed. RESULTS: Of 3510 studies, 103 were included. In the general population, we estimated a 
prevalence for endoscopic suspicion of Barrett's esophagus of (a) any length with histologic confirmation of intestinal 
metaplasia as 0.96% (95% confidence interval: 0.85-1.07), (b) >/=1 cm of length with histologic confirmation of 
intestinal metaplasia as 0.96% (95% confidence interval: 0.75-1.18) and (c) for any length with histologic confirmation 
of columnar metaplasia as 3.89% (95% confidence interval: 2.25-5.54) . By excluding studies with high-risk of bias, the 
prevalence decreased to: (a) 0.70% (95% confidence interval: 0.61-0.79) and (b) 0.82% (95% confidence interval: 0.63-
1.01). In gastroesophageal reflux disease patients, we estimated the prevalence with afore-mentioned criteria to be: 
(a) 7.21% (95% confidence interval: 5.61-8.81) (b) 6.72% (95% confidence interval: 3.61-9.83) and (c) 7.80% (95% 
confidence interval: 4.26-11.34). The Barrett's esophagus prevalence was significantly influenced by time period, 
region, Barrett's esophagus definition, Seattle protocol, and study design. There was a significant gradient East-West 
and North-South. There were minimal to no data available for several countries. Moreover, there was significant 
heterogeneity between studies. CONCLUSION: There is a need to reassess the true prevalence of Barrett's esophagus 
using the current guidelines in most regions. Having knowledge about the precise Barrett's esophagus prevalence, 
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diverse attitudes from educational to screening programs could be taken. 
 
130. Malignant peritoneal mesothelioma as a rare cause of dyspeptic complaints and ascites: a diagnostic challenge.  
Marques de Sousa S, Pereira F, Duarte M, Marques M, Vazquez D, Marques C: GE Port J Gastroenterol 2020, 27(3):197-
202. Impact factor: NA.  
Introduction: Malignant peritoneal mesothelioma (MPM) is a rare malignancy of the mesothelial cells in the 
peritoneum. The best-defined risk factor is asbestos exposure, but germline mutations in BAP1 also increase 
susceptibility to this tumor. The diagnosis of MPM is challenging since clinical manifestations are often nonspecific. 
Case Presentation: We describe a case of MPM in a 53-year-old former construction worker with prior asbestos 
exposure. The clinical presentation was a 3-month history of dyspeptic complaints. As initial workup, abdominal 
ultrasound and upper gastrointestinal endoscopy were performed. Chronic gastritis due to Helicobacter pylori was 
detected, which was promptly treated but without symptom relief. Abdominal ultrasound showed small volume 
ascites with hyperechogenic foci, which was later confirmed on computed tomography scan showing the presence of 
peritoneal nodules in the greater omentum and mesentery. A thorough investigation was conducted based on the 
suspicion of peritoneal carcinomatosis. A non-peritoneal primary tumor was not found. Ascitic cytology and 
immunocytochemical studies were suggestive of mesothelioma. He underwent exploratory laparotomy and 
inoperable peritoneal disease was observed. Peritoneal biopsy confirmed epithelioid-type MPM. Systemic therapy 
was initiated with platinum plus pemetrexed with good response. The last follow-up was 38 months after the 
diagnosis. Discussion/Conclusion: The diagnosis of MPM is challenging since it requires a high degree of suspicion. 
MPM has a poor prognosis. The standard of treatment recommended is cytoreductive surgery with hyperthermic 
intraperitoneal chemotherapy. For those who are inoperable, systemic therapy with pemetrexed-cisplatin 
combination is the alternative. Given the infrequency of disease, it is imperative to ensure patient participation in 
clinical trials with the purpose of treatment standardization. 
 
131. Cancer-risk by family history and mismatch-repair mutation in Lynch syndrome.  
Marques-de-Sa I, Castro R, Pita I, Dinis-Ribeiro M, Brandao C: Scand J Gastroenterol 2020, 55(6):701-705. Impact 
factor: 2.130.  
Introduction: Surveillance of Lynch syndrome (LS) is recommended to reduce cancer-risk. There is an increased 
awareness that cancer-risk may vary with mismatch-repair mutation and family history. However, gene-specific and 
family-specific surveillance are not recommended. Therefore, we aimed to estimate the cumulative incidence of 
lesions and to assess the cancer-risk by family history and mismatch-repair mutation (MMR).Methods: Single-centre 
retrospective cohort of all individuals (n = 241) in a specialized institution was conducted.Results: Forty-eight percent 
of individuals inherited MSH2 mutations, 32% MLH1, 15% MSH6 and 5% PMS2. The calculated cumulative incidence 
for any cancer increased with age. By age 70, the cumulative incidence for low-risk, high-risk adenomas and CRC was 
estimated at 66.6%, 57.7% and 25.7%, respectively. By age 70, the cumulative incidence of endometrial cancer (EC), 
gastric cancer and urinary tract cancer was estimated at 17.3%, 3.3% and 12.6%, respectively. MLH1 and MSH2 
mutation carriers had lower mean age of CRC diagnosis than MSH6 and PMS2 [MLH1:44(CI95% 38-50); 
MSH2:43(CI95% 40-47); MSH6:52(CI95% 45-59); PMS2:46(CI95% 35-57)]. The risk of EC was higher when family 
history was present (RR = 2.39, CI95%[1.3;4.6]). MSH6 mutation carriers had higher risk of EC comparative to other 
MMR mutation carriers (RR = 1.9, p = .09). The risk of urinary tract cancer was higher with MSH2 (RR = 8.4, 
CI95%[2.7;25.9]) and positive family history (RR = 10.8, CI95%[1.4;82.8]).Conclusion: This cohort demonstrates the 
effectiveness of LS surveillance and suggests possible tailored surveillance strategies by gene mutation and family 
history. 
 
132. An unusual subepithelial lesion in the duodenum: more than meets the eye!  
Marques-de-Sa I, Cunha AL, Pimentel-Nunes P: Gastrointest Endosc 2020, 91(4):950-951. Impact factor: 6.890.  
 

133. Tailgut cyst adenocarcinoma.  
Martins P, Canotilho R, Peyroteo M, Afonso M, Moreira A, de Sousa A: Autops Case Rep 2020, 10(1):e2019115. Impact 
factor: NA.  
Tailgut cysts (TGCs) are rare congenital entities arising from remnants of the embryological postanal primitive gut. 
Malignancy in TGCs is rare, with the majority being adenocarcinomas and carcinoid tumors. A search of the published 
literature yielded only 27 cases of adenocarcinoma developing in TGCs. We described the case of a 54-year-old female 
who presented with complaints of pelvic and perineal pain of several weeks. After the initial work-up, a mass in the 
right presacral location was diagnosed. She underwent radical resection of the tumor, using a posterior approach. The 
lesion was removed en bloc with the middle rectum, coccyx, and sacrum (S4-S5). The histopathologic examination 
revealed an adenocarcinoma arising in a TGC, and the patient received adjuvant chemoradiotherapy. Our case 
underlines that diagnosing a TGC is difficult as it is a rare congenital lesion. Clinical examination may be challenging as 
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TGCs present with various symptoms, which can mimic other commonly proctologic disorders. Patients should be 
referred to a tertiary center with experience in pelvic surgery and must be managed by a multidisciplinary approach to 
maximize successful treatment. The recommended treatment is surgical excision given the malignant potential of 
TGCs and their risk of causing local complications. 
 
134. Psychometric properties of the MICRA questionnaire in Portuguese individuals carrying SDHx mutations.  
Martins RG, Carvalho IP: J Cancer Educ 2020, 35(5):1026-1033. Impact factor: 1.576.  
This study aims to present the translation and cultural adaptation, as well as the psychometric characteristics of the 
Portuguese version of the Multidimensional Impact of Cancer Risk Assessment (MICRA) questionnaire in individuals 
with SDHx mutations. The questionnaire was translated and culturally adapted in accordance with the process 
recommended by the World Health Organization. As per suggestion of the authors of the original instrument, a joint, 
universal European and Brazilian Portuguese version of the MICRA was created. Ninety-six (asymptomatic or affected) 
patients with SDHx mutations nationwide completed the adapted version of the MICRA in Portugal. Analyses 
consisted of confirmatory factor analysis, reliability estimation (alphas), and correlations with two other distress and 
quality of life instruments. The Portuguese adaptation of the MICRA was understandable to patients from various 
socioeconomic backgrounds. All items and factor structure of the original version were retained, yielding a good 
model fit. The MICRA's three subscales and total score showed good internal consistency, and the correlations found 
between the Portuguese version of the MICRA and the other instruments assessing similar constructs further 
supported its validity. The adapted version of the MICRA showed good psychometric properties with a representative 
population of SDHx mutation carriers. This instrument can now be used to study the multidimensional impact of 
taking a genetic test for these mutations. It can also be used in future studies with other Portuguese populations of 
patients submitted to genetic tests for cancer risk assessment. 
 
135. Surveillance of succinate dehydrogenase gene mutation carriers: Insights from a nationwide cohort.  
Martins RG, Cunha N, Simoes H, Matos MJ, Silva J, Torres I, Rodrigues F, Leite V, Teixeira MR, Bugalho MJ: Clin 
Endocrinol 2020, 92(6):545-553. Impact factor: 3.380.  
OBJECTIVE: Mutations in the genes coding for succinate dehydrogenase (SDHx) are the most frequent germline 
alterations in pheochromocytomas and paragangliomas. Evidence for the advantages associated with presymptomatic 
screening for SDHx mutation carriers is scarce. This study describes a nationwide cohort of these mutation carriers 
and aims to compare patients with clinical manifestations of the disease and those diagnosed through genetic 
screening. DESIGN: Cross-sectional study. PATIENTS: SDHx mutation carriers (n = 118) followed through the 
Portuguese Oncology referral centres: 41 probands and 77 nonprobands. MEASUREMENTS: All participants were 
subjected to biochemical and body imaging examinations for a complete assessment of the extent and spread of 
disease. Clinical data obtained this way were further analysed. RESULTS: The mean age of this cohort was 44.5 +/- 17.4 
years, and more than half carried the same founder SDHB mutation. About 50.8% of the mutation carriers developed 
pheochromocytomas or paragangliomas. Compared to patients diagnosed through genetic screening, those diagnosed 
clinically were characterized by larger tumours (P < .001), more frequent metastases (P = .024), were more frequently 
subjected to surgery (P = .011) and radiotherapy (P = .013), and had worse outcomes, such as macroscopic positive 
margins (P = .034). Persistent and/or unresectable disease and disease-related mortality were also more frequent in 
symptomatic patients compared to those diagnosed through genetic screening (P = .014). CONCLUSIONS: In this 
nationwide cohort study, a large proportion of mutation carriers were found to develop SDHx-related neoplasia. 
Genetic testing and subsequent follow-up resulted in the diagnosis of smaller and nonmetastatic tumours, fewer 
treatment procedures, fewer complications and greater number of disease-free patients. 
 
136. Factors associated with the aggressiveness of care at the end of life for patients with cancer dying in hospital: a 

nationwide retrospective cohort study in mainland Portugal.  
Martins-Branco D, Lopes S, Canario R, Freire J, Feio M, Ferraz-Goncalves J, Sousa G, Lunet N, Gomes B: ESMO Open 
2020, 5(6):e000953. Impact factor: 5.329.  
INTRODUCTION: There is growing concern about the aggressiveness of cancer care at the end of life (ACCEoL), defined 
as overly aggressive treatments that compromise the quality of life at its end. Recognising the most affected patients 
is a cornerstone to improve oncology care. Our aim is to identify factors associated with ACCEoL for patients with 
cancer dying in hospitals. METHODS: All adult patients with cancer who died in public hospitals in mainland Portugal 
(January 2010 to December 2015), identified from the hospital morbidity database. This database provided individual 
clinical and demographic data. We obtained hospital and region-level variables from a survey and National Statistics. 
The primary outcome is a composite ACCEoL measure of 16 indicators. We used multilevel random effects logistic 
regression modelling (p<0.05). RESULTS: We included 92 155 patients: median age 73 years; 62% male; 53% with 
metastatic disease. ACCEoL prevalence was 71% (95% CI 70% to 71%). The most prevalent indicators were >14 days in 
the hospital (43%, 42-43) and surgery (28%, 28-28) in the last 30 days. Older age (p<0.001), breast cancer (OR 0.83; 
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95% CI 0.76 to 0.91), and metastatic disease (0.54; 95% CI 0.50 to 0.58) were negatively associated with ACCEoL. In 
contrast, higher Deyo-Charlson Comorbidity Index (p<0.001), gastrointestinal and haematological malignancies 
(p<0.001), and death at cancer centre (1.31; 95% CI 1.01 to 1.72) or hospital with medical oncology department (1.29; 
95% CI 1.02 to 1.63) were positively associated with ACCEoL. There was no association between hospital palliative 
care services at the hospital of death and ACCEoL. CONCLUSION: Clinical factors related to a better understanding of 
disease course are associated with ACCEoL reduction. Patients with more comorbidities and gastrointestinal 
malignancies might represent groups with complex needs, and haematological patients may be at increased risk 
because of unpredictable prognosis. Improvement of hospital palliative care services could help reduce ACCEoL, 
particularly in cancer centres and hospitals with medical oncology department, as those services are usually under-
resourced, thus reaching few. 
 
137. The disruption of protein-protein interactions as a therapeutic strategy for prostate cancer.  
Matos B, Howl J, Jeronimo C, Fardilha M: Pharmacol Res 2020, 161:105145. Impact factor: 5.893.  
Prostate cancer (PCa) is one of the most common male-specific cancers worldwide, with high morbidity and mortality 
rates associated with advanced disease stages. The current treatment options of PCa are prostatectomy, hormonal 
therapy, chemotherapy or radiotherapy, the selection of which is usually dependent upon the stage of the disease. 
The development of PCa to a castration-resistant phenotype (CRPC) is associated with a more severe prognosis 
requiring the development of a new and effective therapy. Protein-protein interactions (PPIs) have been recognised as 
an emerging drug modality and targeting PPIs is a promising therapeutic approach for several diseases, including 
cancer. The efficacy of several compounds in which target PPIs and consequently impair disease progression were 
validated in phase I/II clinical trials for different types of cancer. In PCa, various small molecules and peptides proved 
successful in inhibiting important PPIs, mainly associated with the androgen receptor (AR), Bcl-2 family proteins, and 
kinases/phosphatases, thus impairing the growth of PCa cells in vitro. Moreover, a majority of these compounds 
require further validation in vivo and, preferably, in clinical trials. In addition, several other PPIs associated with PCa 
progression have been identified and now require experimental validation as potential therapeutic loci. In conclusion, 
we consider the disruption of PPIs to be a promising though challenging therapeutic strategy for PCa. Agents which 
modulate PPIs might be employed as a monotherapy or as an adjunct to classical chemotherapeutics to overcome 
drug resistance and improve efficacy. The discovery of new PPIs with important roles in disease progression, and of 
novel optimized strategies to target them are major challenges for the scientific and pharmacological communities. 
 
138. HPV16 induces penile intraepithelial neoplasia and squamous cell carcinoma in transgenic mice: first mouse 

model for HPV-related penile cancer.  
Medeiros-Fonseca B, Mestre VF, Estevao D, Sanchez DF, Canete-Portillo S, Fernandez-Nestosa MJ, Casaca F, Silva S, 
Brito H, Felix A, Medeiros R, Colaco B, Oliveira PA, Bastos MM, Nelson PS, Vakar-Lopez F, Gaivao I, Brito L, Lopes C, 
Cubilla AL, Gil da Costa RM: J Pathol 2020, 251(4):411-419. Impact factor: 6.021.  
Penile cancer is an under-studied disease that occurs more commonly in developing countries and 30-50% of cases 
show high-risk human papillomavirus (HPV) infection. Therapeutic advances are slow, largely due to the absence of 
animal models for translational research. Here, we report the first mouse model for HPV-related penile cancer. Ten-
week-old mice expressing all the HPV16 early genes under control of the cytokeratin 14 (Krt14) gene promoter and 
matched wild-type controls were exposed topically to dimethylbenz(a)anthracene (DMBA) or vehicle for 16 weeks. At 
30 weeks of age, mice were sacrificed for histological analysis. Expression of Ki67, cytokeratin 14, and of the HPV16 
oncogenes E6 and E7 was confirmed using immunohistochemistry and quantitative PCR, respectively. HPV16-
transgenic mice developed intraepithelial lesions including condylomas and penile intraepithelial neoplasia (PeIN). 
Lesions expressed cytokeratin 14 and the HPV16 oncogenes E6 and E7 and showed deregulated cell proliferation, 
demonstrated by Ki67-positive supra-basal cells. HPV16-transgenic mice exposed to DMBA showed increased PeIN 
incidence and squamous cell carcinoma. Malignant lesions showed varied histological features closely resembling 
those of HPV-associated human penile cancers. Wild-type mice showed no malignant or pre-malignant lesions even 
when exposed to DMBA. These observations provide the first experimental evidence to support the etiological role of 
HPV16 in penile carcinogenesis. Importantly, this is the first mouse model to recapitulate key steps of HPV-related 
penile carcinogenesis and to reproduce morphological and molecular features of human penile cancer, providing a 
unique in vivo tool for studying its biology and advancing basic and translational research. (c) 2020 Pathological 
Society of Great Britain and Ireland. Published by John Wiley & Sons, Ltd. 
 
139. Translation and validation of the "7-item eustachian tube dysfunction questionnaire" to European Portuguese 

(PT).  
Menezes AS, Ribeiro DC, Guimaraes JR, Costa I, Moreira F, Dias L: Acta Med Port 2020, 33(3):191-197. Impact factor: 
0.628.  
INTRODUCTION: Eustachian tube dysfunction is a common cause of morbidity in both adults and children, associated 
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with nasal and otologic symptoms. Symptomatic evaluation is very important for the correct diagnosis and evaluation 
of the treatment efficacy of this entity. The "7-item Eustachian Tube Dysfunction Questionnaire" was described and 
validated by McCoul et al and proved to be a useful tool, easy to apply, with good validity in the evaluation of 
eustachian tube dysfunction symptoms. This study presents the validation process of the European Portuguese 
version of the "7-item Eustachian Tube Dysfunction Questionnaire". The aim of this study was to translate and 
validate the European Portuguese version of "Eustachian Tube Dysfunction Questionnaire-7". MATERIAL AND 
METHODS: The "7-item Eustachian Tube Dysfunction Questionnaire" was adapted and translated to European 
Portuguese using standard validation methodology. The European Portuguese version of "7-item Eustachian Tube 
Dysfunction Questionnaire" was completed by a group of 50 consecutive adult patients diagnosed with eustachian 
tube dysfunction and 25 healthy patients who served as a control group. All respondents in the Eustachian tube 
dysfunction group repeated the "7-item Eustachian Tube Dysfunction Questionnaire" in a two week-period. Statistical 
analysis was performed to determine its psychometric properties (reliability -internal consistency and test-retest 
reproducibility, and discriminant validity). RESULTS: Face and content validity were confirmed, and reliability testing 
revealed similar internal consistency for the entire instrument as the original questionnaire, and strong correlation 
between individual items and total score. The questionnaire was easy and quick to administer. Test-retest reliability of 
the European Portuguese version was adequate, with excellent intraclass correlation coefficients and without 
significant differences between the total score from the first and second evaluations. Discriminative validity was 
confirmed by statistically significant differences between scores of the test and control groups. DISCUSSION: This 
study presents the European Portuguese version of the "7-item Eustachian Tube Dysfunction Questionnaire" 
questionnaire, an adapted, validated and well-accepted instrument to evaluate the symptoms of eustachian tube 
dysfunction in the European Portuguese speaking population. CONCLUSION: The European Portuguese version of the 
"7-item Eustachian Tube Dysfunction Questionnaire" is recommended as a routine procedure in the assessment of 
patients with eustachian tube dysfunction in the European Portuguese speaking population and for the evaluation of 
treatment outcome. 
 
140. HPV16 is sufficient to induce squamous cell carcinoma specifically in the tongue base in transgenic mice.  
Mestre VF, Medeiros-Fonseca B, Estevao D, Casaca F, Silva S, Felix A, Silva F, Colaco B, Seixas F, Bastos MM, Lopes C, 
Medeiros R, Oliveira PA, Gil da Costa RM: J Pathol 2020, 251(1):4-11. Impact factor: 6.021.  
Head and neck squamous cell carcinomas (HNSCCs) associated with human papillomavirus (HPV) occur specifically in 
the tonsils and the tongue base, but the reasons for this specificity remain unknown. We studied the distribution of 
oral and pharyngeal lesions in HPV16-transgenic mice where the expression of all the HPV16 early genes is targeted to 
keratinising squamous epithelia by the cytokeratin 14 (Krt14) gene promoter. At 30 weeks of age, 100% of mice 
developed low- and high-grade intraepithelial dysplasia at multiple sites. Twenty per cent of animals developed 
invasive cancers that remarkably were restricted to the tongue base, in association with the circumvallate papilla. The 
lesions maintained expression of CK14 (KRT14) and the HPV16 E6 and E7 oncogenes, and displayed deregulated cell 
proliferation and up-regulation of p16(INK4A) . Malignant lesions were poorly differentiated and destroyed the tongue 
musculature. We hypothesised that the tongue base area might contain a transformation zone similar to those 
observed in the cervix and anus, explaining why HPV-positive cancers target that area specifically. 
Immunohistochemistry for two transformation zone markers, CK7 (KRT7) and p63 (TP63), revealed a squamocolumnar 
junction in the terminal duct of von Ebner's gland, composed of CK7(+) luminal cells and p63(+) basal cells. Dysplastic 
and invasive lesions retained diffuse p63 expression but only scattered positivity for CK7. Site-specific HPV-induced 
carcinogenesis in the tongue base may be explained by the presence of a transformation zone in the circumvallate 
papilla. This mouse model reproduces key morphological and molecular features of HPV-positive HNSCC, providing a 
unique in vivo tool for basic and translational research. (c) 2020 Pathological Society of Great Britain and Ireland. 
Published by John Wiley & Sons, Ltd. 
 
141. Comorbidities, timing of treatments, and chemotherapy use influence outcomes in stage III colon cancer: A 

population-based European study.  
Minicozzi P, Vicentini M, Innos K, Castro C, Guevara M, Stracci F, Carmona-Garcia M, Rodriguez-Barranco M, 
Vanschoenbeek K, Rapiti E, Katalinic A, Marcos-Gragera R, Van Eycken L, Sanchez MJ, Bielska-Lasota M, Rossi PG, Sant 
M, European HRWGocc: Eur J Surg Oncol 2020, 46(6):1151-1159. Impact factor: 3.959.  
INTRODUCTION: For stage III colon cancer (CC), surgery followed by chemotherapy is the main curative approach, 
although optimum times between diagnosis and surgery, and surgery and chemotherapy, have not been established. 
MATERIALS AND METHODS: We analysed a population-based sample of 1912 stage III CC cases diagnosed in eight 
European countries in 2009-2013 aiming to estimate: (i) odds of receiving postoperative chemotherapy, overall and 
within eight weeks of surgery; (ii) risks of death/relapse, according to treatment, Charlson Comorbidity Index, time 
from diagnosis to surgery for emergency and elective cases, and time from surgery to chemotherapy; and (iii) time-
trends in chemotherapy use. RESULTS: Overall, 97% of cases received surgery and 65% postoperative chemotherapy, 
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with 71% of these receiving chemotherapy within eight weeks of surgery. Risks of death and relapse were higher for 
cases starting chemotherapy with delay, but better than for cases not given chemotherapy. Fewer patients with high 
comorbidities received chemotherapy than those with low (P<0.001). Chemotherapy timing did not vary (P=0.250) 
between high and low comorbidity cases. Electively-operated cases with low comorbidities received surgery more 
promptly than high comorbidity cases. Risks of death and relapse were lower for elective cases given surgery after 
four weeks than cases given surgery within a week. High comorbidities were always independently associated with 
poorer outcomes. Chemotherapy use increased over time. CONCLUSIONS: Our data indicate that promptly-
administered postoperative chemotherapy maximizes its benefit, and that careful assessment of comorbidities is 
important before treatment. The survival benefit associated with slightly delayed elective surgery deserves further 
investigation. 
 
142. Evaluation of the role of mitochondria in the non-targeted effects of ionizing radiation using cybrid cellular 

models.  
Miranda S, Correia M, Dias AG, Pestana A, Soares P, Nunes J, Lima J, Maximo V, Boaventura P: Sci Rep 2020, 
10(1):6131. Impact factor: 3.998.  
Radiobiology is moving towards a better understanding of the intercellular signaling that occurs upon radiation and 
how its effects relate to the dose applied. The mitochondrial role in orchestrating this biological response needs to be 
further explored. Cybrids (cytoplasmic hybrids) are useful cell models for studying the involvement of mitochondria in 
cellular processes. In the present study we used cybrid cell lines to investigate the role of mitochondria in the 
response to radiation exposure. Cybrid cell lines, derived from the osteosarcoma human cell line 143B, harboring, 
either wild-type mitochondrial DNA (Cy143Bwt), cells with mitochondria with mutated DNA that causes mitochondrial 
dysfunction (Cy143Bmut), as well as cells without mitochondrial DNA (mtDNA) (143B-Rho0), were irradiated with 0.2 
Gy and 2.0 Gy. Evaluation of the non-targeted (or bystander) effects in non-irradiated cells were assessed by using 
conditioned media from the irradiated cells. DNA double stranded breaks were assessed with the gammaH2AX assay. 
Both directly irradiated cells and cells treated with the conditioned media, showed increased DNA damage. The effect 
of the irradiated cells media was different according to the cell line it derived from: from Cy143Bwt cells irradiated 
with 0.2 Gy (low dose) and from Cy143Bmut irradiated with 2.0 Gy (high dose) induced highest DNA damage. Notably, 
media obtained from cells without mtDNA, the143B-Rho0 cell line, produced no effect in DNA damage. These results 
point to a possible role of mitochondria in the radiation-induced non-targeted effects. Furthermore, it indicates that 
cybrid models are valuable tools for radiobiological studies. 
 
143. The metabolic landscape of urological cancers: New therapeutic perspectives.  
Miranda-Goncalves V, Lameirinhas A, Henrique R, Baltazar F, Jeronimo C: Cancer Lett 2020, 477:76-87. Impact factor: 
7.360.  
Deregulation of cell metabolism is an established cancer hallmark that contributes to tumor initiation and progression, 
as well as tumor heterogeneity. In solid tumors, alterations in different metabolic pathways, including glycolysis, 
pentose phosphate pathway, glutaminolysis and fatty acid metabolism, support the high proliferative rates and 
macromolecule biosynthesis of cancer cells. Despite advances in therapy, urothelial tumors still exhibit high 
recurrence and mortality rates, especially in advanced stages of disease. These tumors harbor gene mutations and 
expression patterns which play an important role in metabolic reprogramming. Taking into account the unique 
metabolic features underlying carcinogenesis in these cancers, new and promising therapeutic targets based on 
metabolic alterations must be considered. Furthermore, the combination of metabolic inhibitors with conventional 
targeted therapies may improve effectiveness of treatments. This review will summarize the metabolic alterations 
present in urological tumors and the results with metabolic inhibitors currently available. 
 
144. Lactate increases renal cell carcinoma aggressiveness through Sirtuin 1-dependent epithelial mesenchymal 

transition axis regulation.  
Miranda-Goncalves V, Lameirinhas A, Macedo-Silva C, Lobo J, P CD, Ferreira V, Henrique R, Jeronimo C: Cells 2020, 
9(4):1053. Impact factor: 4.366.  
BACKGROUND: Renal cell carcinoma (RCC) displays a glycolytic phenotype (Warburg effect). Increased lactate 
production, impacting on tumor biology and microenvironment modulation, has been implicated in epigenetic 
mechanisms' regulation, leading to histone deacetylases inhibition. Thus, in-depth knowledge of lactate's impact on 
epigenome regulation of highly glycolytic tumors might allow for new therapeutic strategies. Herein, we investigated 
how extracellular lactate affected sirtuin 1 activity, a class III histone deacetylase (sirtuins, SIRTs) in RCC. METHODS: In 
vitro and in vivo interactions between lactate and SIRT1 in RCC were investigated in normal kidney and RCC cell lines. 
Finally, SIRT1 and N-cadherin immunoexpression was assessed in human RCC and normal renal tissues. RESULTS: 
Lactate inhibited SIRT1 expression in normal kidney and RCC cells, increasing global H3 and H3K9 acetylation. Cells 
exposed to lactate showed increased cell migration and invasion entailing a mesenchymal phenotype. Treatment with 
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a SIRT1 inhibitor, nicotinamide (NAM), paralleled lactate effects, promoting cell aggressiveness. In contrast, alpha-
cyano-4-hydroxycinnamate (CHC), a lactate transporter inhibitor, reversed them by blocking lactate transport. In vivo 
(chick chorioallantoic membrane (CAM) assay), lactate and NAM exposure were associated with increased tumor size 
and blood vessel recruitment, whereas CHC displayed the opposite effect. Moreover, primary RCC revealed N-
cadherin upregulation whereas SIRT1 expression levels were downregulated compared to normal tissues. 
CONCLUSIONS: In RCC, lactate enhanced aggressiveness and modulated normal kidney cell phenotype, in part through 
downregulation of SIRT1, unveiling tumor metabolism as a promising therapeutic target. 
 
145. A multiplex test assessing miR663ame and VIMme in urine accurately discriminates bladder cancer from 

inflammatory conditions.  
Monteiro-Reis S, Blanca A, Tedim-Moreira J, Carneiro I, Montezuma D, Monteiro P, Oliveira J, Antunes L, Henrique R, 
Lopez-Beltran A, Jeronimo C: J Clin Med 2020, 9(2):605. Impact factor: 3.303.  
Bladder cancer (BlCa) is a common malignancy with significant morbidity and mortality. Current diagnostic methods 
are invasive and costly, showing the need for newer biomarkers. Although several epigenetic-based biomarkers have 
been proposed, their ability to discriminate BlCa from common benign conditions of the urinary tract, especially 
inflammatory diseases, has not been adequately explored. Herein, we sought to determine whether VIMme and 
miR663ame might accurately discriminate those two conditions, using a multiplex test. Performance of VIMme and 
miR663ame in tissue samples and urines in testing set confirmed previous results (96.3% sensitivity, 88.2% specificity, 
area under de curve (AUC) 0.98 and 92.6% sensitivity, 75% specificity, AUC 0.83, respectively). In the validation sets, 
VIMme-miR663ame multiplex test in urine discriminated BlCa patients from healthy donors or patients with 
inflammatory conditions, with 87% sensitivity, 86% specificity and 80% sensitivity, 75% specificity, respectively. 
Furthermore, positive likelihood ratio (LR) of 2.41 and negative LR of 0.21 were also disclosed. Compared to urinary 
cytology, VIMme-miR663ame multiplex panel correctly detected 87% of the analysed cases, whereas cytology only 
forecasted 41%. Furthermore, high miR663ame independently predicted worse clinical outcome, especially in patients 
with invasive BlCa. We concluded that the implementation of this panel might better stratify patients for 
confirmatory, invasive examinations, ultimately improving the cost-effectiveness of BlCa diagnosis and management. 
Moreover, miR663ame analysis might provide relevant information for patient monitoring, identifying patients at 
higher risk for cancer progression. 
 
146. Sirtuins' deregulation in bladder cancer: SIRT7 is implicated in tumor progression through epithelial to 

mesenchymal transition promotion.  
Monteiro-Reis S, Lameirinhas A, Miranda-Goncalves V, Felizardo D, Dias PC, Oliveira J, Graca I, Goncalves CS, Costa 
BM, Henrique R, Jeronimo C: Cancers 2020, 12(5):1066. Impact factor: 6.126.  
Sirtuins are emerging players in cancer biology and other age-related disorders, and their putative role in bladder 
cancer (BlCa) remains elusive. Further understanding of disease biology may allow for generation of more effective 
pathway-based biomarkers and targeted therapies. Herein, we aimed to illuminate the role of sirtuins' family in BlCa 
and evaluate their potential as disease biomarkers and therapeutic targets. SIRT1-7 transcripts and protein levels were 
evaluated in a series of primary BlCa and normal bladder mucosa tissues. SIRT7 knockdown was performed through 
lentiviral transduction in MGHU3, 5637 and J82 cells and its functional role was assessed. SIRT1, 2, 4 and 5 expression 
levels were significantly lower in BlCa, whereas SIRT6 and 7 were overexpressed, and these results were corroborated 
by TCGA cohort analysis. SIRT7 transcript levels were significantly decreased in muscle-invasive vs. papillary BlCa. In 
vitro studies showed that SIRT7 downregulation promoted cells migration and invasion. Accordingly, increased EMT 
markers expression and decreased E-Cadherin (CDH1) was observed in those BlCa cells. Moreover, increased EZH2 
expression and H3K27(me3) deposition in E-Cadherin promoter was found in sh-SIRT7 cells. We demonstrated that 
sirtuins are globally deregulated in BlCa, and specifically SIRT7 downregulation is implicated in EMT, fostering BlCa 
invasiveness through EZH2-CDH1 axis. 
 
147. Leukocyte telomere length and hTERT genetic polymorphism rs2735940 influence the renal cell carcinoma 

clinical outcome.  
Morais M, Dias F, Resende T, Nogueira I, Oliveira J, Mauricio J, Teixeira AL, Medeiros R: Future Oncol 2020, 
16(18):1245-1255. Impact factor: 2.660.  
Aim: Analysis of the genetic hTERT-1327 C>T (rs2735940) influence on leukocyte telomere length (LTL) and tumor 
development, progression and overall survival in renal cell carcinoma (RCC) patients. Materials & methods: Using 
leukocyte DNA of RCC patients and healthy individuals, LTL measurement and allelic discrimination of rs2735940 was 
performed by real-time PCR. Results: RCC patients showed shorter LTL than healthy individuals and LTL increased with 
clinical stage. CC+TC genotypes healthy carriers' presented shorter LTL. However, no statistical association between 
the different genotypes and RCC risk. Nevertheless, CC homozygous presented a reduced time to disease progression 
and a lower overall survival. The use of hTERT-1327 single nucleotide polymorphism information increased the 
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capacity to predict risk for RCC progression. Conclusion: In fact, in healthy individuals, hTERT-1327 CC+TC genotypes 
were associated with shorter LTL, and this single nucleotide polymorphism was associated with time to disease 
progression, being a promising potential prognosis biomarker to be used in the future. 
 
148. Telomere length in renal cell carcinoma: the Jekyll and Hyde biomarker of ageing of the kidney.  
Morais M, Dias F, Teixeira AL, Medeiros R: Cancer Manag Res 2020, 12:1669-1679. Impact factor: 2.886.  
Renal cell carcinoma (RCC) is a heterogeneous group of cancers where the clear cell (ccRCC) is the most common and 
the most lethal. The absence of accurate diagnostic and follow-up biomarkers along with the time-limited response to 
therapies may explain the lethality and shows the necessity of new sensitive and specific biomarkers. One of the most 
studied molecules are the telomeres: specialized ribonucleoprotein structures that keep the structural integrity of the 
genome. Among other features, telomere length (TL) has been widely studied in several tumor models regarding its 
biomarker potential, due to the easy detection and quantification. The scope of this review was to analyze all the 
information about this parameter in RCC. There was some disparity in the results of the studies, since some pointed to 
an association between short TL and risk or poor outcome of RCC; others between long TL and RCC outcome and 
some did not find any association. We propose some epidemiological and biological explanations to these differences. 
The telomeres may play a dual role during RCC carcinogenesis in the early stages, short telomeres may increase RCC 
risk and in late carcinogenesis, long telomeres seem to be associated with tumor prognosis. However, the controversy 
of the results along with the lack of specificity are some problems that need to be clarified for the usage of TL as a 
prognostic biomarker. 
 
149. Cytotoxic effect of silver nanoparticles synthesized by green methods in cancer.  
Morais M, Teixeira AL, Dias F, Machado V, Medeiros R, Prior JAV: J Med Chem 2020, 63(23):14308-14335. Impact 
factor: 6.205.  
Cancer is a major public health problem, but despite the several treatment approaches available, patients develop 
resistance in short time periods, making overcoming resistance or finding more efficient treatments an imperative 
challenge. Silver nanoparticles (AgNPs) have been described as an alternative option due to their physicochemical 
properties. The scope of this review was to systematize the available scientific information concerning these 
characteristics in AgNPs synthesized according to green chemistry's recommendations as well as their cytotoxicity in 
different cancer models. This is the first paper analyzing, correlating, and summarizing AgNPs' main parameters that 
modulate their cellular effect, including size, shape, capping, and surface plasmon resonance profile, dose range, and 
exposure time. It highlights the strong dependence of AgNPs' cytotoxic effects on their characteristics and tumor 
model, making evident the strong need of standardization and full characterization. AgNPs' application in oncology 
research is a new, open, and promising field and needs additional studies. 
 
150. Second primary gastric cancers in a region with an overall high risk of gastric cancer.  
Morais S, Antunes L, Bento MJ, Lunet N: Gac Sanit 2020, 34(4):393-398. Impact factor: 1.564.  
OBJECTIVE: To compare the incidence rates of gastric cancer among cancer survivors with those in the general 
population, and estimate the probability of a gastric second primary cancer being diagnosed 10 years after any other 
first primary cancer. METHOD: A cohort of first primary cancers (other than gastric) diagnosed in Northern Portugal 
between 2000 and 2006 (n=64,648) was followed until 31/12/2012 for gastric second primary cancers. Incidence 
rates, standardized incidence ratios and the cumulative incidence of gastric second primary cancers were calculated. 
RESULTS: Overall, 330 patients developed gastric second primary cancers (21.2% within two months). The incidence 
rate of gastric second primary cancers was higher within two months of the first primary cancer (standardized 
incidence ratios: 5.20 in males and 7.89 in females), particularly among survivors of cancers of the oesophagus, colon 
and rectum, than in the remaining period (standardized incidence ratios: 0.64 in males and 0.74 in females). The 10-
year risk of a gastric second primary cancer was 0.6% (males: 0.7%; females: 0.4%). CONCLUSION: The incidence rate 
of gastric second primary cancers among cancer survivors was higher than in the general population only soon after 
the first primary cancer, and lower thereafter. Despite the high mortality, the probability of a gastric second primary 
cancer within 10-years of the first primary cancer was 0.6%. 
 
151. Treatment and other healthcare use of breast cancer patients with a previous cancer diagnosis.  
Morais S, Costa AR, Lopes-Conceicao L, Brandao M, Borges M, Araujo N, Dias T, Fontes F, Pereira S, Lunet N: Anticancer 
Res 2020, 40(2):1041-1048. Impact factor: 1.994.  
BACKGROUND/AIM: To quantify the association between a previous cancer diagnosis and healthcare use among 
breast cancer (BC) patients, and estimate five-year recurrence-free survival (RFS). PATIENTS AND METHODS: Women 
with BC were classified according to a previous cancer diagnosis (BC or other). Healthcare use during the first year and 
five-year RFS were obtained through clinical and administrative records. Adjusted odds ratios and hazard ratios (HR) 
were estimated. RESULTS: Among 681 BC patients, 21 had a previous BC and 32 a previous non-BC. The latter were 
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less likely to receive anthracycline-based combination chemotherapy. The former had higher odds of mastectomy and 
genetic testing. Five-year RFS HRs (95% confidence interval) were 2.75 (0.79-9.52) and 0.52 (0.07-3.89) for previous BC 
and non-BC, respectively. CONCLUSION: Previous cancer was associated with less anthracycline-based combination 
chemotherapy, and patients were more likely to undergo mastectomy and genetic testing. These findings highlight the 
need for assessment of previous treatments, personal genetic risk and current BC characteristics. 
 
152. Repurposing old drugs into new epigenetic inhibitors: promising candidates for cancer treatment?  
Moreira-Silva F, Camilo V, Gaspar V, Mano JF, Henrique R, Jeronimo C: Pharmaceutics 2020, 12(5):410. Impact factor: 
4.421.  
Epigenetic alterations, as a cancer hallmark, are associated with cancer initiation, progression and aggressiveness. 
Considering, however, that these alterations are reversible, drugs that target epigenetic machinery may have an 
inhibitory effect upon cancer treatment. The traditional drug discovery pathway is time-consuming and expensive, 
and thus, new and more effective strategies are required. Drug Repurposing (DR) comprises the discovery of a new 
medical indication for a drug that is approved for another indication, which has been recalled, that was not accepted 
or failed to prove efficacy. DR presents several advantages, mainly reduced resources, absence of the initial target 
discovery process and the reduced time necessary for the drug to be commercially available. There are numerous old 
drugs that are under study as repurposed epigenetic inhibitors which have demonstrated promising results in in vitro 
tumor models. Herein, we summarize the DR process and explore several repurposed drugs with different epigenetic 
targets that constitute promising candidates for cancer treatment, highlighting their mechanisms of action. 
 
153. High risk of thrombosis in patients with advanced lung cancer harboring rearrangements in ROS1.  
Munoz-Unceta N, Zugazagoitia J, Manzano A, Jimenez-Aguilar E, Olmedo ME, Cacho JD, Oliveira J, Domine M, Ortega-
Moran L, Aguado C, Luna AM, Fernandez L, Perez J, Font C, Salvador C, Corral J, Benitez G, Ros S, Biosca M, Calvo V, 
Martinez J, Sanchez-Canovas M, Lopez R, Sereno M, Mielgo X, Aparisi F, Carmona M, Carrion R, Ponce-Aix S, Soares M, 
Martinez-Salas I, Garcia-Morillo M, Juan-Vidal O, Blasco A, Munoz AJ, Paz-Ares L, Grupo de trombosis y cancer S: Eur J 
Cancer 2020, 141:193-198. Impact factor: 2.251.  
INTRODUCTION: Based on the high incidence of thromboembolic events (TEs) observed in lung adenocarcinomas with 
ALK translocations and taking into account the biological proximity of ROS1 and ALK, we conducted a retrospective 
analysis of patients with advanced lung carcinoma carrying rearrangements in ROS1 from 23 centres in Spain and one 
centre in Portugal. METHODS: The main objective of the study was to analyse the incidence of TE in this population, 
looking for predictive risk factors, and its impact on overall survival. RESULTS: A total of 58 patients were included. The 
incidence of TEs throughout the disease was 46.6% (n = 27) with a median follow-up of 19 months (range: 1-78 
months) and a median overall survival of 52 months in the total population and 50 months for the patients presenting 
TEs, with a hazards ratio of 1.12 (95% confidence interval: 0.47-2.65) p = 0.78. The majority of the events were venous 
(n = 24; 89%) and occurred in the ambulatory setting (n = 18; 67%). Almost half of the patients (n = 13; 48%) presented 
the TE in the peri-diagnostic period. CONCLUSIONS: The high incidence of thrombosis, especially during the cancer 
diagnosis process, requires special attention from a clinician. Despite the limitations of such a small descriptive study, 
its results are in accordance with previously reported data. It would be important to design prospective studies of 
antithrombotic prophylaxis in this population because of their possible impact in reducing the risk of TEs. 
 
154. Association of germline variation with the survival of women with BRCA1/2 pathogenic variants and breast 

cancer.  
Muranen TA, Khan S, Fagerholm R, Aittomaki K, Cunningham JM, Dennis J, Leslie G, McGuffog L, Parsons MT, Simard J, 
Slager S, Soucy P, Easton DF, Tischkowitz M, Spurdle AB, kConFab I, Schmutzler RK, Wappenschmidt B, Hahnen E, 
Hooning MJ, Investigators H, Singer CF, Wagner G, Thomassen M, Pedersen IS, Domchek SM, Nathanson KL, Lazaro C, 
Rossing CM, Andrulis IL, Teixeira MR, James P, Garber J, Weitzel JN, Investigators S-B, Jakubowska A, Yannoukakos D, 
John EM, Southey MC, Schmidt MK, Antoniou AC, Chenevix-Trench G, Blomqvist C, Nevanlinna H: NPJ Breast Cancer 
2020, 6:44. Impact factor: 6.000.  
Germline genetic variation has been suggested to influence the survival of breast cancer patients independently of 
tumor pathology. We have studied survival associations of genetic variants in two etiologically unique groups of breast 
cancer patients, the carriers of germline pathogenic variants in BRCA1 or BRCA2 genes. We found that rs57025206 
was significantly associated with the overall survival, predicting higher mortality of BRCA1 carrier patients with 
estrogen receptor-negative breast cancer, with a hazard ratio 4.37 (95% confidence interval 3.03-6.30, P = 3.1 x 10(-
9)). Multivariable analysis adjusted for tumor characteristics suggested that rs57025206 was an independent survival 
marker. In addition, our exploratory analyses suggest that the associations between genetic variants and breast cancer 
patient survival may depend on tumor biological subgroup and clinical patient characteristics. 
 
155. Central pathology review in SENTIX, a prospective observational international study on sentinel lymph node 
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biopsy in patients with early-stage cervical cancer (ENGOT-CX2).  
Nemejcova K, Kocian R, Kohler C, Jarkovsky J, Klat J, Berjon A, Pilka R, Sehnal B, Gil-Ibanez B, Lupo E, Petiz A, Sanchez 
OA, Kascak P, Martinelli F, Buda A, Presl J, Barahona M, Lonkhuijzen LV, Szatkowski W, Minar L, Pakiz M, Havelka P, 
Zorrero C, Misiek M, Snyman LC, Wydra D, Vergote I, Vinnytska A, Redecha M, Michal M, Tingulstad S, Kipp B, 
Szewczyk G, Toth R, Garcia FJS, Martin PJC, Poka R, Tamussino K, Luyckx M, Fastrez M, Staringer JC, Germanova A, 
Plaikner A, Bajsova S, Dundr P, Mallmann-Gottschalk N, Cibula D: Cancers 2020, 12(5):1115. Impact factor: 6.126.  
The quality of pathological assessment is crucial for the safety of patients with cervical cancer if pelvic lymph node 
dissection is to be replaced by sentinel lymph node (SLN) biopsy. Central pathology review of SLN pathological 
ultrastaging was conducted in the prospective SENTIX/European Network of Gynaecological Oncological Trial 
(ENGOT)-CX2 study. All specimens from at least two patients per site were submitted for the central review. For cases 
with major or critical deviations, the sites were requested to submit all samples from all additional patients for 
second-round assessment. From the group of 300 patients, samples from 83 cases from 37 sites were reviewed in the 
first round. Minor, major, critical, and no deviations were identified in 28%, 19%, 14%, and 39% of cases, respectively. 
Samples from 26 patients were submitted for the second-round review, with only two major deviations found. In 
conclusion, a high rate of major or critical deviations was identified in the first round of the central pathology review 
(28% of samples). This reflects a substantial heterogeneity in current practice, despite trial protocol requirements. The 
importance of the central review conducted prospectively at the early phase of the trial is demonstrated by a 
substantial improvement of SLN ultrastaging quality in the second-round review. 
 
156. Older cancer patients during the COVID-19 epidemic: practice proposal of the International Geriatric 

Radiotherapy Group.  
Nguyen NP, Vinh-Hung V, Baumert B, Zamagni A, Arenas M, Motta M, Lara PC, Myint AS, Bonet M, Popescu T, Vuong 
T, Appalanaido GK, Trigo L, Karlsson U, Thariat J: Cancers 2020, 12(5):1287. Impact factor: 6.126.  
The coronavirus disease 19 (COVID-19) pandemic is unprecedented as it reached all countries in the world within a 
record short period of time. Even though COVID-19 infection may be just severe in any adults, older adults (65-year-
old or older) may experience a higher mortality rate. Among those affected, cancer patients may have a worse 
outcome compared to the general population because of their depressed immune status. As the health resources of 
most countries are limited, clinicians may face painful decisions about which patients to save if they require artificial 
ventilation. Cancer patients, especially the older ones, may be denied supportive care because of their shorter life 
expectancy. Thus, special considerations should be taken to prevent infection of older cancer patients and to provide 
them with adequate social support during their cancer treatment. The following proposal was reached: (1) Education 
of health care providers about the special needs of older cancer patients and their risks of infection. (2) Special 
consideration such as surgical masks and separate scheduling should be made to protect them from being infected. (3) 
Social services such as patient navigators should be provided to ensure adequate medical supply, food, and daily 
transportation to cancer centers. (4) Close monitoring through phone calls, telecommunication to ensure social 
distancing and psychological support from patient family to prevent anxiety and depression. (5) Shorter course of 
radiotherapy by use of hypofractionation where possible to decrease the needs for daily transportation and exposure 
to infection. (6) Enrollment of older cancer patients in clinical trials for potential antiviral medications if infection does 
occur. (7) Home health care telemedicine may be an effective strategy for older cancer patients with COVID-19 
infection to avoid hospital admission when health care resources become restricted. (8) For selected patients, 
immunotherapy and targeted therapy may become the systemic therapy of choice for older cancer patients and need 
to be tested in clinical trials. 
 
157. Abdominoplasty with scarpa fascia preservation: randomized controlled trial with assessment of scar quality 

and cutaneous sensibility.  
Novais CS, Carvalho J, Valenca-Filipe R, Rebelo M, Peres H, Costa-Ferreira A: Plast Reconstr Surg 2020, 146(2):156e-
164e. Impact factor: 4.235.  
BACKGROUND: Scarpa fascia preservation during abdominoplasty has been shown to reduce complications associated 
with the traditional technique. As an extension of a previously published randomized controlled trial, this study aims 
to clarify whether preservation of Scarpa fascia during abdominoplasty has an influence on scar quality or sensibility 
recovery. METHODS: This was a single-center clinical trial, involving 160 patients randomly assigned to one of two 
surgical procedures: classic full abdominoplasty (group A) and abdominoplasty with preservation of Scarpa fascia 
(group B). Patients were later convoked to assess scar quality and abdominal cutaneous sensibility. Scar quality was 
evaluated through the Patient and Observer Scar Assessment Scale. Cutaneous sensibility was measured on the upper 
and lower abdomen, using light touch, Semmes-Weinstein testing (5.07/10-g monofilament), and a 25-gauge needle. 
RESULTS: A total of 99 patients (group A, 54 patients; group B, 45 patients) responded to contact, with a mean follow-
up time of 44 months. Concerning scar quality, Patient and Observer Scar Assessment Scale scores were similar 
between groups. On the upper abdomen, there was a statistically significant difference between groups on cutaneous 
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sensibility, on the examination with the Semmes-Weinstein 5.07/10-g monofilament (group A, 79.6 percent; group B, 
93.3 percent; p = 0.046) and pain (group A, 90.7 percent; group B, 100 percent; p = 0.044). No statistically significant 
differences were found between groups on the lower abdomen. A considerable proportion of patients (two-thirds) 
still presented sensibility alterations in the subumbilical area 3(1/2) years after abdominoplasty. CONCLUSION: Scarpa 
fascia preservation during abdominoplasty does not influence scar quality, but it improves sensibility recovery in the 
supraumbilical area. CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, II. 
 
158. Nutritional support of cancer patients without oral feeding: how to select the most effective technique?  
Nunes G, Fonseca J, Barata AT, Dinis-Ribeiro M, Pimentel-Nunes P: GE Port J Gastroenterol 2020, 27(3):172-184. 
Impact factor: NA.  
Background: Digestive tumours are among the leading causes of morbidity and mortality. Many cancer patients 
cannot maintain oral feeding and develop malnutrition. The authors aim to: review the endoscopic, radiologic and 
surgical techniques for nutritional support in cancer patients; address the strategies for nutritional intervention 
according to the selected technique; and establish a decision-making algorithm to define the best approach in a 
specific tumour setting. Summary: This is a narrative non-systematic review based on an electronic search through the 
medical literature using PubMed and UpToDate. The impossibility of maintaining oral feeding is a major cause of 
malnutrition in head and neck (H&N) cancer, oesophageal tumours and malignant gastric outlet obstruction. Tube 
feeding, endoscopic stents and gastrojejunostomy are the three main nutritional options. Nasal tubes are indicated 
for short-term enteral feeding. Percutaneous endoscopic gastrostomy (PEG) is the gold standard when enteral 
nutrition is expected for more than 3-4 weeks, especially in H&N tumour and oesophageal cancer patients undergoing 
definite chemoradiotherapy. A gastropexy push system may be considered to avoid cancer seeding. Radiologic and 
surgical gastrostomy are alternatives when an endoscopic approach is not feasible. Postpyloric nutrition is indicated 
for patients intolerant to gastric feeding and may be achieved through nasoenteric tubes, PEG with jejunal extension, 
percutaneous endoscopic jejunostomy and surgical jejunostomy. Oesophageal and enteric stents are palliative 
techniques that allow oral feeding and improve quality of life. Surgical or EUS-guided gastrojejunostomy is 
recommended when enteric stents fail or prolonged survival is expected. Nutritional intervention is dependent on the 
technique chosen. Institutional protocols and decision algorithms should be developed on a multidisciplinary basis to 
optimize nutritional care. Conclusions: Gastroenterologists play a central role in the nutritional support of cancer 
patients performing endoscopic techniques that maintain oral or enteral feeding. The selection of the most effective 
technique must consider the cancer type, the oncologic therapeutic program, nutritional aims and expected patient 
survival. 
 
159. Recycling the purpose of old drugs to treat ovarian cancer.  
Nunes M, Henriques Abreu M, Bartosch C, Ricardo S: Int J Mol Sci 2020, 21(20):7768. Impact factor: 4.556.  
The main challenge in ovarian cancer treatment is the management of recurrences. Facing this scenario, therapy 
selection is based on multiple factors to define the best treatment sequence. Target therapies, such as bevacizumab 
and polymerase (PARP) inhibitors, improved patient survival. However, despite their achievements, ovarian cancer 
survival remains poor; these therapeutic options are highly costly and can be associated with potential side effects. 
Recently, it has been shown that the combination of repurposed, conventional, chemotherapeutic drugs could be an 
alternative, presenting good patient outcomes with few side effects and low costs for healthcare institutions. The 
main aim of this review is to strengthen the importance of repurposed drugs as therapeutic alternatives, and to 
propose an in vitro model to assess the therapeutic value. Herein, we compiled the current knowledge on the most 
promising non-oncological drugs for ovarian cancer treatment, focusing on statins, metformin, bisphosphonates, 
ivermectin, itraconazole, and ritonavir. We discuss the primary drug use, anticancer mechanisms, and applicability in 
ovarian cancer. Finally, we propose the use of these therapies to perform drug efficacy tests in ovarian cancer ex vivo 
cultures. This personalized testing approach could be crucial to validate the existing evidences supporting the use of 
repurposed drugs for ovarian cancer treatment. 
 
160. DNA methylation as a therapeutic target for bladder cancer.  
Nunes SP, Henrique R, Jeronimo C, Paramio JM: Cells 2020, 9(8):1850. Impact factor: 4.366.  
Bladder cancer (BC) is the tenth most frequent cancer worldwide and is associated with high mortality when 
diagnosed in its most aggressive form, which is not reverted by the current treatment options. Thus, the development 
of new therapeutic strategies, either alternative or complementary to the current ones, is of major importance. The 
disruption of normal epigenetic mechanisms, namely, DNA methylation, is a known early event in cancer 
development. Consequently, DNA methyltransferase (DNMT) inhibitors constitute a promising therapeutic target for 
the treatment of BC. Although these inhibitors, mainly nucleoside analogues such as 5-azacytidine (5-aza) and 
decitabine (DAC), cause re-expression of tumor suppressor genes, inhibition of tumor cell growth, and increased 
apoptosis in BC experimental models and clinical trials, they also show important drawbacks that prevent their use as 
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a valuable option for the treatment of BC. However, their combination with chemotherapy and/or immune-
checkpoint inhibitors could aid in their implementation in the clinical practice. Here, we provide a comprehensive 
review of the studies exploring the effects of DNA methylation inhibition using DNMTs inhibitors in BC, from in vitro 
and in vivo studies to clinical trials. 
 
161. Gastrointestinal microbiome - what we need to know in clinical practice.  
Ortigao R, Pimentel-Nunes P, Dinis-Ribeiro M, Libanio D: GE Port J Gastroenterol 2020, 27(5):336-351. Impact factor: 
NA.  
Human gut microbiota plays an important role in individual health. When the balance between host and gut 
microbiota is disrupted, changes in microbiota composition and function occur, which is referred as dysbiosis. 
Environmental factors as diet, proton pump inhibitors, and antibiotics can lead to a permanent dysbiotic disruption. 
Clarification of these imbalances was made possible by recent advances in genome sequencing methods that 
supported acknowledgment of the interplay between microbiome and intestinal and extraintestinal disorders. This 
review focuses on the microbiota impact in inflammatory bowel disease, gastric cancer, colorectal cancer, 
nonalcoholic fatty liver disease (NAFLD), irritable bowel syndrome (IBS), and Clostridium difficile infection (CDI). 
Furthermore, novel therapies are summarized. Fecal microbiota transplant (FMT) is a successful and established 
therapy in recurrent CDI, and its application in other dysbiosis-related diseases is attracting enormous interest. Pre- 
and probiotics target microbial rebalance and have positive effects mainly in NAFLD, ulcerative colitis, IBS, and CDI 
patients. Promising anticarcinogenic effects have also been demonstrated in animal models. The literature 
increasingly describes microbial changes in many dysbiotic disorders and shows what needs to be treated. However, 
probiotics and FMT application in clinical practice suffers from a shortage of randomized controlled trials with 
standardized therapy regimens to support their recommendation. 
 
162. MicroRNA-30a-5p(me): a novel diagnostic and prognostic biomarker for clear cell renal cell carcinoma in tissue 

and urine samples.  
Outeiro-Pinho G, Barros-Silva D, Aznar E, Sousa AI, Vieira-Coimbra M, Oliveira J, Goncalves CS, Costa BM, Junker K, 
Henrique R, Jeronimo C: J Exp Clin Cancer Res 2020, 39(1):98. Impact factor: 7.068.  
BACKGROUND: The rising incidence of renal cell carcinomas (RCC) constitutes a significant challenge owing to risk of 
overtreatment. Because aberrant microRNA (miR) promoter methylation contributes to cancer development, we 
investigated whether altered miR-30a-5p expression associates with DNA promoter methylation and evaluated the 
usefulness as clear cell RCC (ccRCC) diagnostic and prognostic markers. METHODS: Genome-wide methylome and RNA 
sequencing data from a set of ccRCC and normal tissue samples from The Cancer Genome Atlas (TCGA) database were 
integrated to identify candidate CpG loci involved in cancer onset. MiR-30a-5p expression and promoter methylation 
were quantitatively assessed by PCR in a tissue set (Cohort #1) and urine sets (Cohorts #2 and 3) from IPOPorto and 
Homburg University Hospital. Non-parametric tests were used for comparing continuous variables. MiR-30a-5p 
promoter methylation (miR-30a-5p(me)) performance as diagnostic (receiver operator characteristics [ROC] - validity 
estimates) and prognostic [metastasis-free (MFS) and disease-specific survival (DSS)] biomarker was further validated 
in urine samples from ccRCC patients by Kaplan Meier curves (with log rank) and both univariable and multivariable 
analysis. RESULTS: Two significant hypermethylated CpG loci in TCGA ccRCC samples, correlating with miR-30a-5p 
transcriptional downregulation, were disclosed. MiR-30a-5p(me) in ccRCC tissues was confirmed in an independent 
patient's cohort of IPOPorto and associated with shorter time to relapse. In urine samples, miR-30a-5p(me) levels 
identified cancer both in testing and validation cohorts, with 83% sensitivity/53% specificity and 63% sensitivity/67% 
specificity, respectively. Moreover, higher miR-30a-5p(me) levels independently predicted metastatic dissemination 
and survival. CONCLUSION: To the best of our knowledge, this is the first study validating the diagnostic and 
prognostic potential of miR-30a-5p(me) for ccRCC in urine samples, providing new insights for its clinical usefulness as 
non-invasive cancer biomarker. 
 
163. Renal cell tumors: uncovering the biomarker potential of ncRNAs.  
Outeiro-Pinho G, Barros-Silva D, Correia MP, Henrique R, Jeronimo C: Cancers 2020, 12(8):2214. Impact factor: 6.126.  
Renal cell tumors (RCT) remain as one of the most common and lethal urological tumors worldwide. Discrimination 
between (1) benign and malignant disease, (2) indolent and aggressive tumors, and (3) patient responsiveness to a 
specific therapy is of major clinical importance, allowing for a more efficient patient management. Nonetheless, 
currently available tools provide limited information and novel strategies are needed. Over the years, a putative role 
of non-coding RNAs (ncRNAs) as disease biomarkers has gained relevance and is now one of the most prolific fields in 
biological sciences. Herein, we extensively sought the most significant reports on ncRNAs as potential RCTs' 
diagnostic, prognostic, predictive, and monitoring biomarkers. We could conclude that ncRNAs, either alone or in 
combination with currently used clinical and pathological parameters, might represent key elements to improve 
patient management, potentiating the implementation of precision medicine. Nevertheless, most ncRNA biomarkers 
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require large-scale validation studies, prior to clinical implementation. 
 
164. Association of genomic domains in BRCA1 and BRCA2 with prostate cancer risk and aggressiveness.  
Patel VL, Busch EL, Friebel TM, Cronin A, Leslie G, McGuffog L, Adlard J, Agata S, Agnarsson BA, Ahmed M, Aittomaki K, 
Alducci E, Andrulis IL, Arason A, Arnold N, Artioli G, Arver B, Auber B, Azzollini J, Balmana J, Barkardottir RB, Barnes DR, 
Barroso A, Barrowdale D, Belotti M, Benitez J, Bertelsen B, Blok MJ, Bodrogi I, Bonadona V, Bonanni B, Bondavalli D, 
Boonen SE, Borde J, Borg A, Bradbury AR, Brady A, Brewer C, Brunet J, Buecher B, Buys SS, Cabezas-Camarero S, Caldes 
T, Caliebe A, Caligo MA, Calvello M, Campbell IG, Carnevali I, Carrasco E, Chan TL, Chu ATW, Chung WK, Claes KBM, 
Collaborators GS, Collaborators E, Cook J, Cortesi L, Couch FJ, Daly MB, Damante G, Darder E, Davidson R, de la Hoya 
M, Puppa LD, Dennis J, Diez O, Ding YC, Ditsch N, Domchek SM, Donaldson A, Dworniczak B, Easton DF, Eccles DM, 
Eeles RA, Ehrencrona H, Ejlertsen B, Engel C, Evans DG, Faivre L, Faust U, Feliubadalo L, Foretova L, Fostira F, Fountzilas 
G, Frost D, Garcia-Barberan V, Garre P, Gauthier-Villars M, Geczi L, Gehrig A, Gerdes AM, Gesta P, Giannini G, Glendon 
G, Godwin AK, Goldgar DE, Greene MH, Gutierrez-Barrera AM, Hahnen E, Hamann U, Hauke J, Herold N, Hogervorst 
FBL, Honisch E, Hopper JL, Hulick PJ, Investigators K, Investigators H, Izatt L, Jager A, James P, Janavicius R, Jensen UB, 
Jensen TD, Johannsson OT, John EM, Joseph V, Kang E, Kast K, Kiiski JI, Kim SW, Kim Z, Ko KP, Konstantopoulou I, 
Kramer G, Krogh L, Kruse TA, Kwong A, Larsen M, Lasset C, Lautrup C, Lazaro C, Lee J, Lee JW, Lee MH, Lemke J, 
Lesueur F, Liljegren A, Lindblom A, Llovet P, Lopez-Fernandez A, Lopez-Perolio I, Lorca V, Loud JT, Ma ESK, Mai PL, 
Manoukian S, Mari V, Martin L, Matricardi L, Mebirouk N, Medici V, Meijers-Heijboer HEJ, Meindl A, Mensenkamp AR, 
Miller C, Gomes DM, Montagna M, Mooij TM, Moserle L, Mouret-Fourme E, Mulligan AM, Nathanson KL, Navratilova 
M, Nevanlinna H, Niederacher D, Nielsen FCC, Nikitina-Zake L, Offit K, Olah E, Olopade OI, Ong KR, Osorio A, Ott CE, 
Palli D, Park SK, Parsons MT, Pedersen IS, Peissel B, Peixoto A, Perez-Segura P, Peterlongo P, Petersen AH, Porteous ME, 
Pujana MA, Radice P, Ramser J, Rantala J, Rashid MU, Rhiem K, Rizzolo P, Robson ME, Rookus MA, Rossing CM, Ruddy 
KJ, Santos C, Saule C, Scarpitta R, Schmutzler RK, Schuster H, Senter L, Seynaeve CM, Shah PD, Sharma P, Shin VY, 
Silvestri V, Simard J, Singer CF, Skytte AB, Snape K, Solano AR, Soucy P, Southey MC, Spurdle AB, Steele L, Steinemann 
D, Stoppa-Lyonnet D, Stradella A, Sunde L, Sutter C, Tan YY, Teixeira MR, Teo SH, Thomassen M, Tibiletti MG, 
Tischkowitz M, Tognazzo S, Toland AE, Tommasi S, Torres D, Toss A, Trainer AH, Tung N, van Asperen CJ, van der Baan 
FH, van der Kolk LE, van der Luijt RB, van Hest LP, Varesco L, Varon-Mateeva R, Viel A, Vierstraete J, Villa R, von 
Wachenfeldt A, Wagner P, Wang-Gohrke S, Wappenschmidt B, Weitzel JN, Wieme G, Yadav S, Yannoukakos D, Yoon 
SY, Zanzottera C, Zorn KK, D'Amico AV, Freedman ML, Pomerantz MM, Chenevix-Trench G, Antoniou AC, Neuhausen SL, 
Ottini L, Nielsen HR, Rebbeck TR: Cancer Res 2020, 80(3):624-638. Impact factor: 9.727.  
Pathogenic sequence variants (PSV) in BRCA1 or BRCA2 (BRCA1/2) are associated with increased risk and severity of 
prostate cancer. We evaluated whether PSVs in BRCA1/2 were associated with risk of overall prostate cancer or high 
grade (Gleason 8+) prostate cancer using an international sample of 65 BRCA1 and 171 BRCA2 male PSV carriers with 
prostate cancer, and 3,388 BRCA1 and 2,880 BRCA2 male PSV carriers without prostate cancer. PSVs in the 3' region of 
BRCA2 (c.7914+) were significantly associated with elevated risk of prostate cancer compared with reference bin 
c.1001-c.7913 [HR = 1.78; 95% confidence interval (CI), 1.25-2.52; P = 0.001], as well as elevated risk of Gleason 8+ 
prostate cancer (HR = 3.11; 95% CI, 1.63-5.95; P = 0.001). c.756-c.1000 was also associated with elevated prostate 
cancer risk (HR = 2.83; 95% CI, 1.71-4.68; P = 0.00004) and elevated risk of Gleason 8+ prostate cancer (HR = 4.95; 95% 
CI, 2.12-11.54; P = 0.0002). No genotype-phenotype associations were detected for PSVs in BRCA1. These results 
demonstrate that specific BRCA2 PSVs may be associated with elevated risk of developing aggressive prostate cancer. 
SIGNIFICANCE: Aggressive prostate cancer risk in BRCA2 mutation carriers may vary according to the specific BRCA2 
mutation inherited by the at-risk individual. 
 
165. Covered metal stent after dysfunction of uncovered stents for palliation of gastrointestinal malignant 

obstruction.  
Patita M, Castro R, Libanio D, Bastos RP, Silva R, Dinis-Ribeiro M, Pimentel-Nunes P: GE Port J Gastroenterol 2020, 
27(6):383-390. Impact factor: NA.  
Background: Self-expanding metal stents (SEMS) have been used for the palliative treatment of malignant 
gastrointestinal tract obstruction. However, restenosis or incomplete expansion of a first stent is a frequent 
complication, and the effectiveness of reintervention with placement of a second stent is still controversial. Objective: 
To evaluate the clinical outcomes of covered SEMS (cSEMS) placement after dysfunction of uncovered SEMS (uSEMS) 
by the stent-in-stent technique. Patients and Methods: We retrospectively studied a consecutive series of patients 
receiving palliative treatment for malignant gastrointestinal obstruction with cSEMS placement after uSEMS 
dysfunction in a tertiary center from January 2013 to August 2018. Technical and clinical success, time of patency, and 
adverse events were analyzed. Results: Twelve patients were included; their mean age was 60 +/- 9 years. Eleven 
patients had gastric outlet obstruction, and 1 patient had compression of the transverse colon due to gastric 
neoplasia. In 5 cases, there was absence of early clinical success with uSEMS and stent dysfunction in 7 cases (median 
patency time: 81 days). There was 100% technical success and 91.7% clinical success after cSEMS placement. There 
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were no adverse events nor need for reintervention. The median patency time after placement of both stents was 163 
days (vs. 71 days with the initial stent). Conclusion: cSEMS placement after uSEMS dysfunction is technically feasible 
and a clinically effective treatment for patients with recurrent malignant gastrointestinal obstruction, with good stent 
patency in the medium/long term. This approach seems to be safe and without increase in adverse effects. 
 
166. Cushing's syndrome: consequences of late diagnosis after bariatric surgery.  
Pedro J, Belo S, Guerreiro V, Ferreira MJ, Salazar D, Costa C, Esteves C, Pereira J, Freitas P, Carvalho D: Clin Case Rep 
2020, 8(3):559-562. Impact factor: NA.  
Prior to bariatric surgery, endocrine causes of obesity must be excluded. The diagnosis of osteoporosis in a male 
requires the study of secondary causes of this condition. The diagnostic delay of Cushing's syndrome may have 
irreversible consequences. 
 
167. Tumor testing for somatic and germline BRCA1/BRCA2 variants in ovarian cancer patients in the context of 

strong founder effects.  
Peixoto A, Pinto P, Guerra J, Pinheiro M, Santos C, Pinto C, Santos R, Escudeiro C, Bartosch C, Canario R, Barbosa A, 
Gouveia A, Petiz A, Abreu MH, Sousa S, Pereira D, Silva J, Teixeira MR: Front Oncol 2020, 10:1318. Impact factor: 4.848.  
Deleterious variants in the BRCA1/BRCA2 genes and homologous recombination deficiency (HRD) status are 
considered strong predictors of response to poly (ADP-ribose) polymerase (PARP) inhibitors (PARPi). The introduction 
of PARPi in clinical practice for the treatment of patients with advanced ovarian cancer imposed changes in the 
molecular diagnosis of BRCA1/BRCA2 variants. BRCA1/BRCA2 tumor testing by next-generation sequencing (NGS) can 
detect simultaneously both somatic and germline variants, allowing the identification of more patients with higher 
likelihood of benefiting from PARPi. Our main goal was to determine the frequency of somatic and germline 
BRCA1/BRCA2 variants in a series of non-mucinous OC, and to define the best strategy to be implemented in a routine 
diagnostic setting for the screening of germline/somatic variants in these genes, including the BRCA2 c.156_157insAlu 
Portuguese founder variant. We observed a frequency of 19.3% of deleterious variants, 13.3% germline, and 5.9% 
somatic. A higher prevalence of pathogenic variants was observed in patients diagnosed with high-grade serous 
ovarian cancer (23.2%). Considering the frequencies of the c.3331_3334del and the c.2037delinsCC BRCA1 variants 
observed in this study (73% of all BRCA1 pathogenic germline variants identified) and the limitations of NGS to detect 
the BRCA2 c.156_157insAlu variant, it might be cost-effective to test for these founder variants with a specific test 
prior to tumor screening of the entire coding regions of BRCA1 and BRCA2 by NGS in patients of Portuguese ancestry. 
 
168. Cancer cachexia and its pathophysiology: links with sarcopenia, anorexia and asthenia.  
Peixoto da Silva S, Santos JMO, Costa ESMP, Gil da Costa RM, Medeiros R: J Cachexia Sarcopenia Muscle 2020, 
11(3):619-635. Impact factor: 9.802.  
Cancer cachexia is a multifactorial syndrome characterized by a progressive loss of skeletal muscle mass, along with 
adipose tissue wasting, systemic inflammation and other metabolic abnormalities leading to functional impairment. 
Cancer cachexia has long been recognized as a direct cause of complications in cancer patients, reducing quality of life 
and worsening disease outcomes. Some related conditions, like sarcopenia (age-related muscle wasting), anorexia 
(appetite loss) and asthenia (reduced muscular strength and fatigue), share some key features with cancer cachexia, 
such as weakness and systemic inflammation. Understanding the interplay and the differences between these 
conditions is critical to advance basic and translational research in this field, improving the accuracy of diagnosis and 
contributing to finally achieve effective therapies for affected patients. 
 
169. Human papillomavirus 16-transgenic mice as a model to study cancer-associated cachexia.  
Peixoto da Silva S, Santos JMO, Mestre VF, Medeiros-Fonseca B, Oliveira PA, M MSMB, Gil da Costa RM, Medeiros R: 
Int J Mol Sci 2020, 21(14):5020. Impact factor: 4.556.  
Cancer cachexia is a multifactorial syndrome characterized by general inflammation, weight loss and muscle wasting, 
partly mediated by ubiquitin ligases such as atrogin-1, encoded by Fbxo32. Cancers induced by high-risk human 
papillomavirus (HPV) include anogenital cancers and some head-and-neck cancers and are often associated with 
cachexia. The aim of this study was to assess the presence of cancer cachexia in HPV16-transgenic mice with or 
without exposure to the chemical carcinogen 7,12-dimethylbenz(a)anthracene (DMBA). Male mice expressing the 
HPV16 early region under the control of the cytokeratin 14 gene promoter (K14-HPV16; HPV(+)) and matched wild-
type mice (HPV(-)) received DMBA (or vehicle) topically over 17 weeks of the experiment. Food intake and body 
weight were assessed weekly. The gastrocnemius weights and Fbxo32 expression levels were quantified at sacrifice 
time. HPV-16-associated lesions in different anatomic regions were classified histologically. Although unexposed 
HPV(+) mice showed higher food intake than wild-type matched group (p < 0.01), they presented lower body weights 
(p < 0.05). This body weight trend was more pronounced when comparing DMBA-exposed groups (p < 0.01). The same 
pattern was observed in the gastrocnemius weights (between the unexposed groups: p < 0.05; between the exposed 
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groups: p < 0.001). Importantly, DMBA reduced body and gastrocnemius weights (p < 0.01) when comparing the 
HPV(+) groups. Moreover, the Fbxo32 gene was overexpressed in DMBA-exposed HPV(+) compared to control mice (p 
< 0.05). These results show that K14-HPV16 mice closely reproduce the anatomic and molecular changes associated 
with cancer cachexia and may be a good model for preclinical studies concerning the pathogenesis of this syndrome. 
 
170. Missing image data imputation using variational autoencoders with weighted loss.  
Pereira RC, Santos JC, Amorim JP, Rodrigues PP, Abreu PH: ESANN 2020 proceedings, European Symposium on Artificial 
Neural Networks, Computational Intelligence and Machine Learning 2020:475-480. Impact factor: NA.  
Missing data is an issue often addressed with imputation strategies that replace the missing values with plausible 
ones. A trend in these strategies is the use of generative models, one being Variational Autoencoders. However, the 
default loss function of this method gives the same importance to all data, while a more suitable solution should focus 
on the missing values. In this work an extension of this method with a custom loss function is introduced (Variational 
Autoencoder with Weighted Loss). The method was compared with state-of-the-art generative models and the results 
showed improvements higher than 40% in several settings. 
 
171. Impact of the 8th edition of the AJCC TNM classification on gastric cancer prognosis-study of a western cohort.  
Peyroteo M, Martins PC, Canotilho R, Correia AM, Baia C, Sousa A, Brito D, Videira JF, Santos LL, de Sousa A: 
Ecancermedicalscience 2020, 14:1124. Impact factor: NA.  
Introduction: The 8th edition of the American Joint Committee on Cancer (AJCC) TNM classification for gastric cancer 
introduced changes, mainly in stage III, with the incorporation of the pN3 sub-classification in the final staging group. 
The goal was to compare the 7th and 8th editions to evaluate the discriminative capacity of the new edition. Methods: 
This study was a retrospective review of patients with gastric cancer treated with surgery in 2013 and 2014. Results: 
We analysed 310 patients, with a median age of 66 years and out of which 55.5% were male. The most commonly 
performed surgery was subtotal gastrectomy (n = 158; 51%), with a median of 30 lymph nodes removed. With a 
median follow-up of 39.5 months, the 1- and 3-year overall survival (OS) was 82% and 59%, respectively. In stage III (n 
= 115), there was stage migration in 40 cases (34.8%), with upstage in 11 cases and downstage in 29 cases. In this 
group, there was a statistically significant difference in OS between N3a and N3b patients (p = 0.002), as well as a 
statistically significant difference in OS between stages IIIA, IIIB and IIIC when the 8th edition was applied (p = 0.001), 
which was not verified with the 7th edition (p = 0.057). In multivariate analysis, both extracapsular extension and N 
classification from TNM were independent prognostic factors (p = 0.033 and p = 0.024, respectively). Conclusion: The 
8th edition of the AJCC TNM classification allows for a better prognostic refinement, namely in the new stage III 
groups after the stratification of lymph node disease in N3a and N3b. Factors that evaluate the biological behaviour of 
the disease remain excluded from this edition, such as extracapsular extension, which had a prognostic impact in our 
series. 
 
172. Pathogenicity reclassification of two BRCA1/BRCA2 exonic duplications after identification of genomic 

breakpoints and tandem orientation.  
Pinheiro M, Peixoto A, Santos C, Escudeiro C, Bizarro S, Pinto P, Santos R, Pinto C, Guerra J, Silva J, Teixeira MR: Cancer 
Genet 2020, 248-249:18-24. Impact factor: 3.105.  
The genomic consequence and clinical interpretation of large duplications are difficult to infer without determining 
the location and orientation of the duplicated sequence. We aimed to characterize two intragenic duplications 
detected in two hereditary breast and ovarian cancer syndrome (HBOC) families, namely BRCA1 exon 4 to 6 and 
BRCA2 exon 17 to 18, previously detected by multiplex ligation probe amplification and initially classified as variants of 
unknown significance. Using long range PCR, with duplication-specific primers, we were able to ascertain the genomic 
breakpoints and observed that the two rearrangements occurred in tandem and in direct orientation. The BRCA1 
c.134+440_441+870dup and BRCA2 c.7806-2083_8332-1512dup duplications here identified are predicted to cause 
frameshifts that create a premature stop codon and were reclassified as pathogenic. Furthermore, both families 
present phenotypic traits typical of HBOC syndrome. We also observed that the genomic breakpoints of these two 
duplications occurred within highly homologous Alu elements. Concluding, we characterized two in tandem BRCA1 
and BRCA2 duplications that likely occurred by Alu-mediated homologous recombination, allowing identification of 
the underlying cause of the HBOC syndrome in these families. 
 
173. Efficiency of purification methods on the recovery of exopolysaccharides from fermentation media.  
Pintado AIE, Ferreira JA, Pintado MME, Gomes AMP, Malcata FX, Coimbra MA: Carbohydr Polym 2020, 231:115703. 
Impact factor: 7.182.  
De-Man Rogosa and Sharpe (MRS) is a complex medium commonly used to obtain exopolysaccharides (EPS) from 
lactic acid bacteria. However, the various nutrients (carbon and nitrogen sources) of media and supplements added to 
enhance the bacterial growth and EPS production, may interfere with the purification of the extracts resulting in an 
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over-estimation of the EPS and erroneous structural assignments. The efficiency of trichloroacetic acid (TCA)/pronase 
and 5-sulfosalicylic acid - SSA methods was evaluated. In addition, the interference of the major MRS broth 
components as well as lactose was evaluated using xanthan gum as model control EPS. It was concluded that MRS 
medium is a major source of interfering compounds in the quantification of EPS, mainly glucose-rich material and to a 
lesser extent mannoproteins from yeast extract. This effect was found to be potentiated by the presence of lactose. 
TCA/pronase method was shown to be more efficient in eliminating interferents. 
 
174. Aggressive prostate cancer phenotype and genome-wide association studies: where are we now?  
Pinto AR, Silva J, Pinto R, Medeiros R: Pharmacogenomics 2020, 21(7):487-503. Impact factor: 2.339.  
The majority of prostate cancer (PCa) is indolent, however, a percentage of patients are initially diagnosed with 
metastatic disease, for which there is a worse prognosis. There is a lack of biomarkers to identify men at greater risk 
for developing aggressive PCa. Genome-wide association studies (GWAS) scan the genome to search associations of 
SNPs with specific traits, like cancer. To date, eight GWAS have resulted in the reporting of 16 SNPs associated with 
aggressive PCa (p < 5.00 x 10(-2)). Still, validation studies need to be conducted to confirm the obtained results as 
GWAS can generate false-positive results. Furthermore, post-GWAS studies provide a better understanding of the 
functional consequences. 
 
175. Molecular genetic features of primary nonurachal enteric-type adenocarcinoma, urachal adenocarcinoma, 

mucinous adenocarcinoma, and intestinal metaplasia/adenoma: review of the literature and next-generation 

sequencing study.  
Pires-Luis AS, Martinek P, Alaghehbandan R, Trpkov K, Comperat EM, Perez Montiel DM, Bulimbasic S, Lobo J, Henrique 
R, Vanecek T, Pivovarcikova K, Michalova K, Pitra T, Hora M, Marques A, Lopes JM, Rogala J, Mareckova J, Michal M, 
Hes O: Adv Anat Pathol 2020, 27(5):303-310. Impact factor: 3.746.  
The diagnosis of primary adenocarcinoma of the urinary bladder may be challenging in routine practice. These tumors 
may morphologically and immunohistochemically overlap with urachal adenocarcinoma and colorectal 
adenocarcinoma. Further, their genetic background is poorly understood. We systematically searched the PubMed 
database for results of complex genetic evaluation of primary bladder adenocarcinoma subtypes. Subsequently, we 
designed our own series of bladder lesions. We evaluated 36 cases: 16 primary enteric-type adenocarcinomas, 7 
urachal enteric adenocarcinomas, 3 primary mucinous/colloid adenocarcinomas, and 10 intestinal-type 
metaplasia/villous adenoma. Detailed clinical data were collected, and all cases were examined using targeted next-
generation sequencing. On the basis of the literature, the first mutated gene in these tumors was reported to be KRAS 
in 11.3% of cases, followed by TERT promoter mutations in 28.5%. In addition to KRAS and TERT, other genes were 
also found to be frequently mutated in primary bladder adenocarcinoma, including TP53, PIK3CA, CTNNB1, APC, 
FBXW7, IDH2, and RB1. In our series, the most frequent gene mutations in primary enteric-type adenocarcinomas 
were as follows: TP53 (56%); BRCA2, KMT2B (both 33%); NOTCH2, KDR, ARID1B, POLE, PTEN, KRAS (all 28%); in 
urachal enteric adenocarcinoma they were as follows: TP53 (86%); PTEN, NOTCH (both 43%); in primary 
mucinous/colloid adenocarcinomas they were as follows: KRAS, GRIN2A, AURKB (all 67%); and, in intestinal-type 
metaplasia/villous adenoma, they were as follows: APC, PRKDC (both 60%); ROS1, ATM, KMT2D (all 50%). No specific 
mutational pattern was identified using cluster analysis for any of the groups. Herein, we describe the pathologic 
features and immunohistochemical staining patterns traditionally used in the differential diagnoses of glandular 
lesions of the bladder in routine surgical pathology. We outline the mutational landscape of these lesions as an 
aggregate of published data with additional data from our cohort. Although diagnostically not discriminatory, we 
document that the most common genetic alterations shared between these glandular neoplasms include TP53, APC 
(in the Wnt pathway), and KRAS (in the MAPK pathway) mutations. 
 
176. Superficially deceiving gastric lesion-what lies beneath?  
Pita I, Afonso LP, Pimentel-Nunes P: Gastroenterology 2020, 158(1):65-66. Impact factor: 17.373.  
 

177. Esophageal pseudoperforation during band mucosectomy of Barrett's esophagus: not all that glitters is gold 

(with video).  
Pita I, Gigliano D, Afonso LP, Libanio D, Dinis-Ribeiro M: Gastrointest Endosc 2020, 92(1):212-214. Impact factor: 6.890.  
 

178. Severe mercaptopurine-induced hypoglycemia in acute lymphoblastic leukemia.  
Rebelo A, Oliveira J, Sousa C: Pediatr Hematol Oncol 2020, 37(3):245-247. Impact factor: 1.232.  
Acute lymphoblastic leukemia maintenance chemotherapy includes mercaptopurine, a purine analog with uncommon 
side effects, that can be life-threatening. We describe a 7-year-old female patient with ALL that presented with altered 
state of consciousness after maintenance chemotherapy with methotrexate and 6-mercaptopurine, due to severe 
hypoglycemia with metabolic acidosis. She initiated metabolic corrections with rapid resolution of symptoms. 
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Hypoglycemia secondary to 6-mercaptopurine is a rare and transient side effect. The cause effect relation is difficult to 
establish, leading to underdiagnosis. Hypoglycemia is preventable without compromising maintenance therapy 
efficacy. 
 
179. The influence of spirituality on decision-making in palliative care outpatients: a cross-sectional study.  
Rego F, Goncalves F, Moutinho S, Castro L, Nunes R: BMC Palliat Care 2020, 19(1):22. Impact factor: 2.015.  
BACKGROUND: Decision-making in palliative care can be complex due to the uncertain prognosis and general fear 
surrounding decisions. Decision-making in palliative care may be influenced by spiritual and cultural beliefs or values. 
Determinants of the decision-making process are not completely understood, and spirituality is essential for coping 
with illness. Thus, this study aims to explore the influence of spirituality on the perception of healthcare decision-
making in palliative care outpatients. METHODS: A cross-sectional study was developed. A battery of tests was 
administered to 95 palliative outpatients, namely: sociodemographic questionnaire (SQ), Decisional Conflict Scale 
(DCS), Functional Assessment of Chronic Illness Therapy-Spiritual Well-Being scale (FACIT-Sp), and a semi-structured 
interview (SSI) to study one's perception of spirituality and autonomy in decision-making. Statistical analyses involved 
descriptive statistics for SQ and SSI. The Mann-Whitney test was used to compare scale scores between groups and 
correlations were used for all scales and subscales. The analysis of patients' definitions of spirituality was based on the 
interpretative phenomenological process. RESULTS: Spiritual wellbeing significantly correlated with greater levels of 
physical, emotional and functional wellbeing and a better quality of life. Greater spiritual wellbeing was associated 
with less decisional conflict, decreased uncertainty, a feeling of being more informed and supported and greater 
satisfaction with one's decision. Most patients successfully implemented their decision and identified themselves as 
capable of early decision-making. Patients who were able to implement their decision presented lower decisional 
conflict and higher levels of spiritual wellbeing and quality of life. Within the 16 themes identified, spirituality was 
mostly described through family. Patients who had received spiritual care displayed better scores of spiritual 
wellbeing, quality of life and exhibited less decisional conflict. Patients considered spirituality during illness important 
and believed that the need to receive spiritual support and specialised care could enable decision-making when taking 
into consideration ones' values and beliefs. CONCLUSION: The impact of spiritual wellbeing on decision-making is 
evident. Spirituality is a key component of overall wellbeing and it assumes multidimensional and unique functions. 
Individualised care that promotes engagement in decision-making and considers patients' spiritual needs is essential 
for promoting patient empowerment, autonomy and dignity. 
 
180. HPV infection as a risk factor for atherosclerosis: A connecting hypothesis.  
Reis DRA, Medeiros-Fonseca B, Costa JM, de Oliveira Neto CP, Gil da Costa RM, Oliveira PA, Medeiros R, Bastos M, 
Brito HO, Brito LMO: Med Hypotheses 2020, 144:109979. Impact factor: 1.375.  
Atheromatous plaques occurring in large arteries are common and life-threatening lesions. Multiple factors are 
involved in the pathogenesis of atheromatous plaques, such as hyperlipidaemia and hypercholesterolaemia, high 
blood pressure and chronic systemic inflammation. Recent findings have suggested that infection with high-risk 
human papillomavirus (HPV) may increase the risk of developing atheromatous plaques. However, HPV is considered a 
tissue-specific virus with a strong tropism towards squamous epithelial cells, and the mechanisms whereby it may 
promote the development of atheromas remain unclear. Here, we propose a connecting hypothesis to explain the 
possible causative role of HPV on atheroma development. We hypothesize that HPV infection may promote atheroma 
formation in infected patients by enhancing systemic inflammation or by directly targeting blood vessels via nucleic 
acids carried by extracellular vesicles such as exosomes. The pro-inflammatory effects of HPV and the release of 
extracellular vesicles by HPV-transformed cells are well documented in scientific literature. Possible experimental 
approaches to test this hypothesis are also discussed, especially experiments employing transgenic mice bearing 
HPV16 transgenes. If correct, this hypothesis would have major implications for the prevention of cardiovascular 
diseases, especially due to the preventable nature of HPV infection through vaccination. 
 
181. Transoral LASER microsurgery - A retrospective analysis on perioperative complications and safety.  
Rocha C, Breda E, Cerejo F, Monteiro E, Miranda L: Trends in Anaesthesia and Critical Care 2020, 35:30-35. Impact 
factor: NA.  
Background Complications associated with transoral LASER microsurgery (TLM) approach for head and neck tumours 
seems to be not completely understood namely those related with airway management and intubation. Aim To 
evaluate the real dangers and safety problems associated with TLM. Methods Evaluation of perioperative 
complications through a retrospective study involving all patients submitted to general anaesthesia with intubation 
for TLM for cancer of aerodigestive tract during a period of eleven years. Results 1053 interventions met the inclusion 
criteria. At the end of the procedure, most of patients (97.3%) were extubated, 2.4% had postponed extubation and 
0.3% had programmed tracheostomy. PVC microlaryngeal oral tracheal tubes (PVC-OTT) were used in 96% of cases. 
Only 28 major complications were registered, none being due to laser associated problems, namely airway ignition. 
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Conclusions TLM for cancer under general anaesthesia is associated with low incidence of major perioperative 
complications (2.7%), which are more relevant in the immediate postoperative period. Most of the patients may be 
extubated immediately, but in a few situations programmed postponed extubation or temporary tracheostomy may 
prevent some postoperative complications. The use of PVC –OTT was not associated with an increased risk of airway 
or equipment damage. 
 
182. Prognostic factors and clinical outcomes after stereotactic radiotherapy for primary lung tumors.  
Rodrigues I, Figueiredo T, Gagean J, Ferreira C, Laranja A, Ramos T, Conde S, Moreira D, Cardia J: Rep Pract Oncol 
Radiother 2020, 25(6):943-950. Impact factor: NA.  
Aim: To characterize the population treated with SBRT for early-stage primary lung tumors in our institution, 
determine their outcomes, and identify potential prognosis factors. Background: Stereotactic radiotherapy (SBRT) is 
an alternative treatment for inoperable patients with early-stage lung cancer. It confers a local control rate around 
90% at 3years, and 2-3year overall survival rates of 43-60% in this population. Materials and methods: We 
retrospectively analyzed all patients treated in our department between 2012 and 2017 and evaluated local 
progression-free survival (L-PFS), nodal or distant progression-free survival (ND-PFS), global progression-free survival 
(G-PFS), overall survival (OS), and disease specific survival (DSS). Univariate (UVA) and multivariate (MVA) models 
were built to assess the influence of each variable. Results: We identified 218 patients with 233 tumors. Most were 
male (78.9%) with a median age of 73years. Median follow-up was 22 months. At 18 months, L-PFS was 93.7%, ND-PFS 
was 82.2%, G-PFS was 76.0%, DSS was 90.5%, and OS was 78.0% in</=T2 tumors. On UVA, T2 tumors were associated 
with lower L-PFS, G-PFS and DSS than T1, with no significant impact on ND-PFS or OS, an effect that persisted on MVA. 
On UVA, L-PFS and G-PFS were negatively influenced by female gender and a 5-fraction schedule was associated with 
worse G-PFS, which was not confirmed on MVA. Conclusion: Our local and distant control rates and survival were 
similar to those previously reported. On MVA, T2 tumors displayed lower L-PFS, G-PFS and DSS, with no difference in 
OS. 
 
183. Dietary supplementation with chestnut (Castanea sativa) reduces abdominal adiposity in FVB/n mice: a 

preliminary study.  
Rodrigues P, Ferreira T, Nascimento-Goncalves E, Seixas F, Gil da Costa RM, Martins T, Neuparth MJ, Pires MJ, Lanzarin 
G, Felix L, Venancio C, Ferreira I, Bastos M, Medeiros R, Gaivao I, Rosa E, Oliveira PA: Biomedicines 2020, 8(4):75. 
Impact factor: 4.717.  
The production of chestnut (Castanea sativa Miller) is mostly concentrated in Europe. Chestnut is recognized by its 
high content of antioxidants and phytosterols. This work aimed to evaluate the effects of dietary chestnut 
consumption over physiological variables of FVB/n mice. Eighteen FVB/n male 7-month-old mice were randomly 
divided into three experimental groups (n = 6): 1 (control group) fed a standard diet; 2 fed a diet supplemented with 
0.55% (w/w) chestnut; and 3 supplemented with 1.1% (w/w) chestnut. Body weight, water, and food intake were 
recorded weekly. Following 35 days of supplementation, the mice were sacrificed for the collection of biological 
samples. Chestnut supplementation at 1.1% reduced abdominal adipose tissue. Lower serum cholesterol was also 
observed in animals supplemented with chestnut. There were no significant differences concerning the incidence of 
histological lesions nor in biochemical markers of hepatic damage and oxidative stress. These results suggest that 
chestnut supplementation may contribute to regulate adipose tissue deposition. 
 
184. Image-enhanced endoscopy for gastric preneoplastic conditions and neoplastic lesions: a systematic review 

and meta-analysis.  
Rodriguez-Carrasco M, Esposito G, Libanio D, Pimentel-Nunes P, Dinis-Ribeiro M: Endoscopy 2020, 52(12):1048-1065. 
Impact factor: 7.341.  
BACKGROUND : Image-enhanced endoscopy (IEE) improves the accuracy of endoscopic diagnosis. We aimed to assess 
the value of IEE for gastric preneoplastic conditions and neoplastic lesions. METHODS : Medline and Embase were 
searched until December 2018. Studies allowing calculation of diagnostic measures were included. Risk of bias and 
applicability were assessed using QUADAS-2. Subgroup analysis was performed to explore heterogeneity. RESULTS : 44 
studies met the inclusion criteria. For gastric intestinal metaplasia (GIM), narrow-band imaging (NBI) obtained a 
pooled sensitivity and specificity of 0.79 (95 %CI 0.72-0.85) and 0.91 (95 %CI 0.88-0.94) on per-patient basis; on per-
biopsy basis, it was 0.84 (95 %CI 0.81-0.86) and 0.95 (95 %CI 0.94-0.96), respectively. Tubulovillous pattern was the 
most accurate marker to detect GIM and it was effectively assessed without high magnification. For dysplasia, NBI 
showed a pooled sensitivity and specificity of 0.87 (95 %CI 0.84-0.89) and 0.97 (95 %CI 0.97-0.98) on per-biopsy basis. 
The use of magnification improved the performance of NBI to characterize early gastric cancer (EGC), especially when 
the vessel plus surface (VS) classification was applied. Regarding other technologies, trimodal imaging also obtained a 
high accuracy for dysplasia (sensitivity 0.93 [95 %CI 0.85-0.98], specificity 0.98 [95 %CI 0.92-1.00]). For atrophic 
gastritis, no specific pattern was noted and none of the technologies reached good diagnostic yield. CONCLUSION : 
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NBI is highly accurate for GIM and dysplasia. The presence of tubulovillous pattern and the VS classification seem to 
be useful to detect GIM and characterize EGC, respectively. These features should be used in current practice and to 
standardize endoscopic criteria for other technologies. 
 
185. Traction-assisted endoscopic submucosal dissection for a gastric lesion involving the pyloric ring and duodenal 

bulb.  
Rodriguez-Carrasco M, Nunes G, Libanio D, Pimentel-Nunes P, Dinis-Ribeiro M: Endoscopy 2020, 52(3):E96-E97. Impact 
factor: 7.341.  
 

186. Digestive findings that do not require endoscopic surveillance - Reducing the burden of care: European Society 

of Gastrointestinal Endoscopy (ESGE) Position Statement.  
Rodriguez-de-Santiago E, Frazzoni L, Fuccio L, van Hooft JE, Ponchon T, Hassan C, Dinis-Ribeiro M: Endoscopy 2020, 
52(6):491-497. Impact factor: 7.341.  
With the aim of reducing the overall burden of care, ESGE recommends against surveillance of a series of conditions. 
Namely: ESGE RECOMMENDS: against surveillance of individuals with the following: an inlet esophageal patch; Los 
Angeles (LA) grade A or B erosive esophagitis; or < 1 cm columnar-lined esophagus. ESGE RECOMMENDS: against 
surveillance of those with intestinal metaplasia limited to the antrum unless additional risk factors are present, such 
as persistent Helicobacter pylori infection, incomplete metaplasia, or a family history of gastric cancer; or for fundic 
gland polyps in the absence of suspicious endoscopic features or hereditary syndromes. ESGE RECOMMENDS: against 
surveillance of gastrointestinal leiomyomas, lipomas, and antral pancreatic rests, provided that these lesions have 
typical ultrasonographic features. ESGE RECOMMENDS: against routine endoscopic surveillance in duodenal peptic 
ulcer, unless symptoms persist despite adequate therapy. ESGE SUGGESTS: against surveillance of confirmed 
pancreatic serous cystic neoplasms. ESGE RECOMMENDS: against endoscopic surveillance for patients with 
hyperplastic polyps in the rectosigmoid, with 1 - 4 adenomas < 10 mm with low-grade dysplasia, or with a serrated 
polyp < 10 mm without dysplasia. ESGE RECOMMENDS: against surveillance of gastrointestinal conditions in 
individuals over 80 years old who have less than 10 years of life expectancy and poor general health status. 
 
187. New targets in lung cancer (excluding EGFR, ALK, ROS1).  
Russo A, Lopes AR, McCusker MG, Garrigues SG, Ricciardi GR, Arensmeyer KE, Scilla KA, Mehra R, Rolfo C: Curr Oncol 
Rep 2020, 22(5):48. Impact factor: 3.828.  
PURPOSE OF REVIEW: Over the last two decades, the identification of targetable oncogene drivers has revolutionized 
the therapeutic landscape of non-small cell lung cancer (NSCLC). The extraordinary progresses made in molecular 
biology prompted the identification of several rare molecularly defined subgroups. In this review, we will focus on the 
novel and emerging actionable oncogenic drivers in NSCLC. RECENT FINDINGS: Recently, novel oncogene drivers 
emerged as promising therapeutic targets besides the well-established EGFR mutations, and ALK/ROS1 
rearrangements, considerably expanding the list of potential exploitable genetic aberrations. However, the 
therapeutic algorithm in these patients is far less defined. The identification of uncommon oncogene drivers is 
reshaping the diagnostic and therapeutic approach to NSCLC. The introduction of novel highly selective inhibitors is 
expanding the use of targeted therapies to rare and ultra-rare subsets of patients, further increasing the therapeutic 
armamentarium of advanced NSCLC. 
 
188. Role of gastrointestinal endoscopy in the screening of digestive tract cancers in Europe: European Society of 

Gastrointestinal Endoscopy (ESGE) Position Statement.  
Saftoiu A, Hassan C, Areia M, Bhutani MS, Bisschops R, Bories E, Cazacu IM, Dekker E, Deprez PH, Pereira SP, Senore C, 
Capocaccia R, Antonelli G, van Hooft J, Messmann H, Siersema PD, Dinis-Ribeiro M, Ponchon T: Endoscopy 2020, 
52(4):293-304. Impact factor: 7.341.  
In Europe at present, but also in 2040, 1 in 3 cancer-related deaths are expected to be caused by digestive cancers. 
Endoscopic technologies enable diagnosis, with relatively low invasiveness, of precancerous conditions and early 
cancers, thereby improving patient survival. Overall, endoscopy capacity must be adjusted to facilitate both effective 
screening programs and rigorous control of the quality assurance and surveillance systems required. 1 : For average-
risk populations, ESGE recommends the implementation of organized population-based screening programs FOR 
COLORECTAL CANCER: , based on fecal immunochemical testing (FIT), targeting individuals, irrespective of gender, 
aged between 50 and 75 years. Depending on local factors, namely the adherence of the target population and 
availability of endoscopy services, primary screening by colonoscopy or sigmoidoscopy may also be recommendable. 2 
: In high-risk populations, endoscopic screening FOR GASTRIC CANCER: should be considered for individuals aged more 
than 40 years. Its use in countries/regions with intermediate risk may be considered on the basis of local settings and 
availability of endoscopic resources. 3 : For esophageal and pancreatic cancer, endoscopic screening may be 
considered only in high-risk individuals:- FOR SQUAMOUS CELL CARCINOMA: , in those with a personal history of 
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head/neck cancer, achalasia, or previous caustic injury; - FOR BARRETT'S ESOPHAGUS (BE)-ASSOCIATED 
ADENOCARCINOMA: , in those with long-standing gastroesophageal reflux disease symptoms (i. e., > 5 years) and 
multiple risk factors (age >/= 50 years, white race, male sex, obesity, first-degree relative with BE or esophageal 
adenocarcinoma [EAC]). - FOR PANCREATIC CANCER SCREENING: , endoscopic ultrasound may be used in selected 
high-risk patients such as those with a strong family history and/or genetic susceptibility. 
 
189. A DNA methylation-based test for esophageal cancer detection.  
Salta S, Macedo-Silva C, Miranda-Goncalves V, Lopes N, Gigliano D, Guimaraes R, Farinha M, Sousa O, Henrique R, 
Jeronimo C: Biomark Res 2020, 8(1):68. Impact factor: 4.866.  
BACKGROUND: Esophageal cancer (ECa) is the 7th most incident cancer and the 6th leading cause of cancer-related 
death. Most patients are diagnosed with locally advanced or metastatic disease, enduring poor survival. Biomarkers 
enabling early cancer detection may improve patient management, treatment effectiveness, and survival, are urgently 
needed. In this context, epigenetic-based biomarkers such as DNA methylation are potential candidates. METHODS: 
Herein, we sought to identify and validate DNA methylation-based biomarkers for early detection and prediction of 
response to therapy in ECa patients. Promoter methylation levels were assessed in a series of treatment-naive ECa, 
post-neoadjuvant treatment ECa, and normal esophagus tissues, using quantitative methylation-specific PCR for 
COL14A1, GPX3, and ZNF569. RESULTS: ZNF569 methylation (ZNF569me) levels significantly differed between ECa and 
normal samples (p < 0.001). Moreover, COL14A1 methylation (COL14A1me) and GPX3 methylation (GPX3me) levels 
discriminated adenocarcinomas and squamous cell carcinomas, respectively, from normal samples (p = 0.002 and p = 
0.009, respectively). COL14A1me & ZNF569me accurately identified adenocarcinomas (82.29%) whereas GPX3me & 
ZNF569me identified squamous cell carcinomas with 81.73% accuracy. Furthermore, ZNF569me and GPX3me levels 
significantly differed between normal and pre-treated ECa. CONCLUSION: The biomarker potential of a specific panel 
of methylated genes for ECa was confirmed. These might prove useful for early detection and might allow for the 
identification of minimal residual disease after adjuvant therapy. 
 
190. Brain metastases from breast cancer.  
Santos J, Arantes J, Carneiro E, Ferreira D, Silva SM, Palma de Sousa S, Arantes M: Clin Neurol Neurosurg 2020, 
197:106150. Impact factor: 1.530.  
BACKGROUND: Breast cancer (BC) is one of the commonest causes of brain metastases (BM): approximately 10-16 % 
of patients diagnosed with metastatic breast cancer will eventually develop BM during the course of their disease, 
however, certain subtypes have a higher risk of this event. The aim of this analysis was therefore to evaluate the 
prognosis and the pattern and imaging features of BM according to different BC subtypes. PATIENTS AND METHODS: 
We retrospectively reviewed the case records of patients with breast cancer and evidence of brain metastases from 
the database of IPO Porto between 2014-2018. The data obtained were statistically analysed. RESULTS: We analysed 
147 patients with BM from BC. The triple-negative subtype had the shortest overall survival (OS) after BM, besides a 
short period of time between BC and BM. HER2 overexpressing tumors had the longest OS. The estrogen-receptor 
positive group had the greatest interval between initial BC diagnosis and diagnosis of BM. Larger lesions showed a 
heterogeneous contrast enhancement and were heterogeneous pn T2WI sequences; a hyposignal on T2*WI was also 
associated with larger lesions. Triple-negative BC tended to have more heterogeneous lesions on T1WI. We noticed 
that the hippocampus is rarely affected by metastatic lesions. CONCLUSIONS: Based on the BC subtype it is possible to 
make a prediction about the prognosis of the disease and some imaging features of the BM, but not about their 
pattern of distribution. These data support further research concerning prevention, early detection, and treatment of 
BM from BC. 
 
191. The emerging role of microRNAs and other non-coding RNAs in cancer cachexia.  
Santos JMO, Peixoto da Silva S, Gil da Costa RM, Medeiros R: Cancers 2020, 12(4):1004. Impact factor: 6.126.  
Cancer cachexia or wasting is a paraneoplastic syndrome characterized by systemic inflammation and an involuntary 
loss of body mass that cannot be reversed by normal nutritional support. This syndrome affects 50%-80% of cancer 
patients, depending on the tumor type and patient characteristics, and it is responsible for up to 20% of cancer 
deaths. MicroRNAs are a class of non-coding RNAs (ncRNAs) with 19 to 24 nucleotides in length of which the function 
is to regulate gene expression. In the last years, microRNAs and other ncRNAs have been demonstrated to have a 
crucial role in the pathogenesis of several diseases and clinical potential. Recently, ncRNAs have begun to be 
associated with cancer cachexia by modulating essential functions like the turnover of skeletal muscle and adipose 
tissue. Additionally, circulating microRNAs have been suggested as potential biomarkers for patients at risk of 
developing cancer cachexia. In this review article, we present recent data concerning the role of microRNAs and other 
ncRNAs in cancer cachexia pathogenesis and their possible clinical relevance. 
 
192. Highlights from the 4th PALOP-AORTIC Conference on Cancer, 29-31 July 2020, Luanda, Angola.  
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Santos LL, Miguel F, Tulsidas S, Spencer HB, Rodrigues B, Lopes LV, Freitas H: Ecancermedicalscience 2020, 14:1108. 
Impact factor: NA.  
The 4th Paises Africanos de Lingua Oficial Portuguesa (PALOP)-African Organisation for Research and Training in 
Cancer (AORTIC) Conference on Cancer was held in July 2020 in Luanda, Angola, under the theme: 'Training to better 
care'. It was hosted by the Ministry of Health of Angola and AORTIC. It was held virtually using an online platform. The 
PALOP organisation comprises Lusophone African countries. The conference brought together 360 delegates from 12 
countries. Key themes covered during the conference included: Instruments for Proficient Cancer Control in PALOP, 
oncology education and training in PALOP, CanScreen5-International Agency for Research on Cancer platform to 
improve quality in tracking cancer, International Gynecologic Cancer Society-Global Curriculum and Mentorship 
Programme, Oncology Training/Intervention-Support Programmes, Telepathology and Cancer: Challenges and 
Opportunities, Cancer Burden in PALOP region and Sub-Saharan Africa, Breast Cancer-The current situation in PALOP 
and The African Breast Cancer Coalition-Disparities in outcomes study in PALOP Countries (ABC-DO-PALOP) study: a 
proposal. It has been demonstrated that the collaboration and exchange of experiences between African countries 
and amongst PALOP, in particular, are crucial, whether in the organisation of population-based cancer registries, in the 
realization of national oncology plans, in the creation of therapeutic recommendations and in strengthening capacities 
in radiotherapy, amongst other important topics in oncology. The PALOP oncology school will be a fundamental 
training tool to be administered for better care for cancer patients. 
 
193. How distance metrics influence missing data imputation with k-nearest neighbours.  
Santos MS, Abreu PH, Wilk S, Santos J: Pattern Recognit Lett 2020, 136:111-119. Impact factor: 3.255.  
In missing data contexts, k-nearest neighbours imputation has proven beneficial since it takes advantage of the 
similarity between patterns to replace missing values. When dealing with heterogeneous data, researchers 
traditionally apply the HEOM distance, that handles continuous, nominal and missing data. Although other 
heterogeneous distances have been proposed, they have not yet been investigated and compared for k-nearest 
neighbours imputation. In this work, we study the effect of several heterogeneous distances on k-nearest neighbours 
imputation on a large benchmark of publicly-available datasets. 
 
194. Assessing the impact of distance functions on K-nearest neighbours imputation of biomedical datasets.  
Santos MS, Abreu PH, Wilk S, Santos J: Artif Intell Med 2020, 12299:486-496. Impact factor: 4.383.  
In healthcare domains, dealing with missing data is crucial since absent observations compromise the reliability of 
decision support models. K-nearest neighbours imputation has proven beneficial since it takes advantage of the 
similarity between patients to replace missing values. Nevertheless, its performance largely depends on the distance 
function used to evaluate such similarity. In the literature, k-nearest neighbours imputation frequently neglects the 
nature of data or performs feature transformation, whereas in this work, we study the impact of different 
heterogeneous distance functions on k-nearest neighbour imputation for biomedical datasets. Our results show that 
distance functions considerably impact the performance of classifiers learned from the imputed data, especially when 
data is complex. 
 
195. Can epigenetic and inflammatory biomarkers identify clinically aggressive prostate cancer?  
Santos PB, Patel H, Henrique R, Felix A: World J Clin Oncol 2020, 11(2):43-52. Impact factor: NA.  
Prostate cancer (PCa) is a highly prevalent malignancy and constitutes a major cause of cancer-related morbidity and 
mortality. It emerges through the acquisition of genetic and epigenetic alterations. Epigenetic modifications include 
DNA methylation, histone modifications and microRNA deregulation. These generate heritable transformations in the 
expression of genes but do not change the DNA sequence. Alterations in DNA methylation (hypo and 
hypermethylation) are the most characterized in PCa. They lead to genomic instability and inadequate gene 
expression. Major and minor-specific modifications in chromatin recasting are involved in PCa, with signs suggesting a 
dysfunction of enzymes modified by histones. MicroRNA deregulation also contributes to the initiation of PCa, 
including involvement in androgen receptor signalization and apoptosis. The influence of inflammation on prostate 
tumor carcinogenesis is currently much better known. Recent discoveries about microbial species resident in the 
urinary tract suggest that these are the initiators of chronic inflammation, promoting prostate inflammatory atrophy 
and eventually leading to PCa. Complete characterization of the relationship between the urinary microbiome and 
prostatic chronic inflammation will be crucial to develop plans for the prevention of PCa. The prevalent nature of 
epigenetic and inflammatory alterations may provide potential biomarkers for PCa diagnosis, treatment decisions, 
evaluation of prognosis and posttreatment surveillance. 
 
196. Flotillin-dependent membrane microdomains are required for functional phagolysosomes against fungal 

infections.  
Schmidt F, Thywissen A, Goldmann M, Cunha C, Cseresnyes Z, Schmidt H, Rafiq M, Galiani S, Graler MH, Chamilos G, 
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Lacerda JF, Campos A, Jr., Eggeling C, Figge MT, Heinekamp T, Filler SG, Carvalho A, Brakhage AA: Cell Rep 2020, 
32(7):108017. Impact factor: 8.109.  
Lipid rafts form signaling platforms on biological membranes with incompletely characterized role in immune 
response to infection. Here we report that lipid-raft microdomains are essential components of phagolysosomal 
membranes of macrophages and depend on flotillins. Genetic deletion of flotillins demonstrates that the assembly of 
both major defense complexes vATPase and NADPH oxidase requires membrane microdomains. Furthermore, we 
describe a virulence mechanism leading to dysregulation of membrane microdomains by melanized wild-type conidia 
of the important human-pathogenic fungus Aspergillus fumigatus resulting in reduced phagolysosomal acidification. 
We show that phagolysosomes with ingested melanized conidia contain a reduced amount of free Ca(2+) ions and 
that inhibition of Ca(2+)-dependent calmodulin activity led to reduced lipid-raft formation. We identify a single-
nucleotide polymorphism in the human FLOT1 gene resulting in heightened susceptibility for invasive aspergillosis in 
hematopoietic stem cell transplant recipients. Collectively, flotillin-dependent microdomains on the phagolysosomal 
membrane play an essential role in protective antifungal immunity. 
 
197. Curriculum for small-bowel capsule endoscopy and device-assisted enteroscopy training in Europe: European 

Society of Gastrointestinal Endoscopy (ESGE) Position Statement.  
Sidhu R, Chetcuti Zammit S, Baltes P, Carretero C, Despott EJ, Murino A, Dray X, Sanders DS, Keuchel M, Dekker E, East 
JE, Johnson G, Pimentel-Nunes P, Arvanitakis M, Ponchon T, Dinis-Ribeiro M, Bisschops R: Endoscopy 2020, 52(8):669-
686. Impact factor: 7.341.  
The European Society of Gastrointestinal Endoscopy (ESGE) has recognized the need to formalize training in small-
bowel endoscopy across European centers. The following criteria and framework for training in small-bowel capsule 
endoscopy (SBCE) and device-assisted enteroscopy (DAE), which aim to provide uniform and high quality training to 
ensure that small-bowel endoscopists are competent to operate independently, are based on the current literature 
and experience of experts in the field. Three main areas are covered: skills required prior to commencing training in 
small-bowel endoscopy; structured training for trainees to become independent endoscopists; and ways of ensuring 
competence is achieved. 1 : Centers providing training in SBCE should perform a minimum of 75 - 100 SBCEs/year. 2 : 
Experience in bidirectional endoscopies is desirable for structured training in SBCE. 3 : SBCE courses should consist of 
at least 50 % hands-on training and cover information on technology, indications and contraindications for SBCE, 
pathologies that can be encountered on SBCE, and standard terminology that should be used during reporting of 
SBCE. An SBCE course should be completed prior to achieving competence in SBCE reporting. 4 : Competence in SBCE 
can be assessed by considering a minimum of 30 SBCEs. Direct Observation of Procedural Skills, short SBCE videos, and 
multiple-choice questions can be useful to assess improvement in the skills of trainees. 5 : Centers offering training in 
DAE should aim to carry out at least 75 DAEs/year, should have direct links with an SBCE service, and should allow 
regular discussion of cases at a radiology small-bowel MDT. Training centers with lower numbers are encouraged to 
offer training by "buddying-up" with other centers, or using mentoring systems. 6 : DAE trainees must be independent 
in bidirectional endoscopies and have experience in level 1 polypectomy prior to commencement of training. They 
should also be competent in reviewing SBCEs. 7 : Training in DAE should be structured with a minimum of 75 
procedures, including 35 retrograde DAEs, with therapeutic procedures undertaken in at least 50 % of the DAEs 
performed. Training should cover the indications, contraindications, complications including prevention, and 
technicalities of the DAE procedure; formal evaluation should follow. DAE trainees must acquire skills to 
independently manage and advise on small-bowel pathology following DAE procedures. 8 : It is highly recommended 
that international societies develop online modules and courses on DAE, which are currently lacking across Europe. 
 
198. Automatic generation of lymphoma post-treatment PETs using conditional-GANs.  
Silva G, Domingues I, Duarte H, Santos JAM: 2019 Digital Image Computing: Techniques and Applications (DICTA) 
2020:1-6. Impact factor: NA.  
Positron emission tomography (PET) imaging is a nuclear medicine functional imaging technique and as such it is 
expensive to perform and subjects the human body to radiation. Therefore, it would be ideal to find a technique that 
could allow for these images to be generated automatically. This generation can be done using deep learning 
techniques, more specifically with generative adversarial networks. As far as we are aware there have been no 
attempts at PET-to-PET generation to date. The objective of this article is to develop a generative adversarial network 
capable of generating after-treatment PET images from pre-treatment PET images. In order to develop this model, PET 
scans, originally in 3D, were converted to 2D images. Two methods were used, hand picking each slice and maximum 
intensity projection. After extracting the slices, several image co-registration techniques were applied in order to find 
which one would produce the best results according to two metrics, peak signal-to-noise ratio and structural similarity 
index. They achieved results of 18.8 and 0.856, respectively, using data from 90 patients with Hodgkin's Lymphoma. 
 
199. An active implant to restore dental proprioceptivity.  



IPO Porto Research Center - Activity Report 2020 

 
 

148 

Silva JM, Cerrone I, Malagon D, Marinho J, Mundy S, Gaspar J, Mendes JG: 2020 23rd Euromicro Conference on Digital 
System Design (DSD) 2020:316-319. Impact factor: NA.  
The present work aims at developing a smart dental implant meant to restore the proprioceptive control of the 
masticatory muscle activity, in consequence of the loss of natural teeth. When periodontal afferent information is not 
available, the control of the occlusal forces is impaired and the capacity of regulating the masticatory force on a 
certain tooth or teeth is affected. The active implant being proposed detects the force exerted on teeth and 
proportionally generates stimuli to send that information to the brain in order to restore the neurobiological 
mechanisms associated to the masticatory sensory-motor function. After the description of the physiological and 
biomechanical aspects related to the loss of teeth and masticatory function, details are provided on the force sensing, 
processing and stimuli generation circuits included in the active implant being proposed. Preliminary simulation 
results that illustrate the implant functionality are presented. 
 
200. A smart dental prosthesis to restore dental proprioceptivity.  
Silva JM, Cerrone I, Malágon D, Marinho J, Mundy S, Gaspar J, Mendes JG: 2020 XXXV Conference on Design of Circuits 
and Integrated Systems (DCIS) 2020:1-6. Impact factor: NA.  
Natural teeth eventually fall out as one becomes older, making it more difficult chewing, speaking and get a reference 
plane for the body postural equilibrium. To minimize the problem, the missing teeth are eventually replaced by 
implants that restore the referred functions but miss the sensing of the applied force. As a consequence, the 
masticatory forces become erratic as the brain receives no feedback (or inaccurate) sensing information. The present 
work aims at developing a preliminary prototype of a smart dental implant meant to restore the proprioceptive 
control of the masticatory and chewing muscle activity. After the description of the physiological and biomechanical 
aspects related to tooth loss, details are provided on the force sensing and electrical stimulation provided by the 
active implant being proposed. Simulation results obtained with the development tool of the GreenPAK 
programmable chip being used are included. 
 
201. Glycans as immune checkpoints: removal of branched N-glycans enhances immune recognition preventing 

cancer progression.  
Silva MC, Fernandes A, Oliveira M, Resende C, Correia A, de-Freitas-Junior JC, Lavelle A, Andrade-da-Costa J, Leander 
M, Xavier-Ferreira H, Bessa J, Pereira C, Henrique RM, Carneiro F, Dinis-Ribeiro M, Marcos-Pinto R, Lima M, Lepenies B, 
Sokol H, Machado JC, Vilanova M, Pinho SS: Cancer Immunol Res 2020, 8(11):1407-1425. Impact factor: 8.728.  
Tumor growth is accompanied with dramatic changes in the cellular glycome, such as the aberrant expression of 
complex branched N-glycans. However, the role of this protumoral N-glycan in immune evasion and whether its 
removal contributes to enhancement of immune recognition and to unleashing an antitumor immune response 
remain elusive. We demonstrated that branched N-glycans are used by colorectal cancer cells to escape immune 
recognition, instructing the creation of immunosuppressive networks through inhibition of IFNgamma. The removal of 
this "glycan-mask" exposed immunogenic mannose glycans that potentiated immune recognition by DC-SIGN-
expressing immune cells, resulting in an effective antitumor immune response. We revealed a glycoimmune 
checkpoint in colorectal cancer, highlighting the therapeutic efficacy of its deglycosylation to potentiate immune 
recognition and, thus, improving cancer immunotherapy. 
 
202. MHC class I stability is modulated by cell surface sialylation in human dendritic cells.  
Silva Z, Ferro T, Almeida D, Soares H, Ferreira JA, Deschepper FM, Hensbergen PJ, Pirro M, van Vliet SJ, Springer S, 
Videira PA: Pharmaceutics 2020, 12(3):249. Impact factor: 4.421.  
Maturation of human Dendritic Cells (DCs) is characterized by increased expression of antigen presentation molecules, 
and overall decreased levels of sialic acid at cell surface. Here, we aimed to identify sialylated proteins at DC surface 
and comprehend their role and modulation. Mass spectrometry analysis of DC's proteins, pulled down by a sialic acid 
binding lectin, identified molecules of the major human histocompatibility complex class I (MHC-I), known as human 
leucocyte antigen (HLA). After desialylation, DCs showed significantly higher reactivity with antibodies specific for 
properly folded MHC-I-beta2-microglobulin complex and for beta2-microglobulin but showed significant lower 
reactivity with an antibody specific for free MHC-I heavy chain. Similar results for antibody reactivities were observed 
for TAP2-deficient lymphoblastoid T2 cells, which express HLA-A*02:01. Using fluorescent peptide specifically fitting 
the groove of HLA-A*02:01, instead of antibody staining, also showed higher peptide binding on desialylated cells, 
confirming higher surface expression of MHC-I complex. A decay assay showed that desialylation doubled the half-life 
of MHC-I molecules at cell surface in both DCs and T2 cells. The biological impact of DC s desialylation was evaluated 
in co-cultures with autologous T cells, showing higher number and earlier immunological synapses, and consequent 
significantly increased production of IFN-gamma by T cells. In summary, sialic acid content modulates the expression 
and stability of complex MHC-I, which may account for the improved DC-T synapses. 
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203. Clinical significance of ARID1A and ANXA1 in HER-2 positive breast cancer.  
Silva-Oliveira R, Pereira FF, Petronilho S, Martins AT, Lameirinhas A, Constancio V, Caldas-Ribeiro I, Salta S, Lopes P, 
Antunes L, Castro F, de Sousa SP, Henrique R, Jeronimo C: J Clin Med 2020, 9(12):3911. Impact factor: 3.303.  
BACKGROUND: trastuzumab is considered the standard of care for human epidermal growth factor receptor-2 (HER-
2+) breast cancer patients. Regardless of the benefits of its use, many early-stage patients eventually recur, and 
usually, the disease progresses within a year. Since about half of the HER-2+ patients do not respond to trastuzumab, 
new biomarkers of prognosis and prediction are warranted to allow a better patient stratification. Annexin A1 
(ANXA1) was previously reported to contribute to trastuzumab resistance through AKT activation. An association 
between adenine thymine-rich interactive domain 1A (ARID1A) loss and ANXA1 upregulation was also previously 
suggested by others. METHODS: in this study, we examined tissue samples from 215 HER-2+ breast cancer patients to 
investigate the value of ARID1A and ANXA1 protein levels in trastuzumab response prediction and patient outcome. 
Expression of ARID1A and ANXA1 were assessed by immunohistochemistry. RESULTS: contrary to what was expected, 
no inverse association was found between ARID1A and ANXA1 expression. HER-2+ (non-luminal) tumours displayed 
higher ANXA1 expression than luminal B-like (HER-2+) tumours. Concerning trastuzumab resistance, ARID1A and 
ANXA1 proteins did not demonstrate predictive value as biomarkers. Nevertheless, an association was depicted 
between ANXA1 expression and breast cancer mortality and relapse. CONCLUSIONS: overall, our results suggest that 
ANXA1 may be a useful prognostic marker in HER-2+ patients. Additionally, its ability to discriminate between HER-2+ 
(non-luminal) and luminal B-like (HER-2+) patients might assist in patient stratification regarding treatment strategy. 
 
204. Characterization of the cancer spectrum in men with germline BRCA1 and BRCA2 pathogenic variants: results 

from the Consortium of Investigators of Modifiers of BRCA1/2 (CIMBA).  
Silvestri V, Leslie G, Barnes DR, Group C, Agnarsson BA, Aittomaki K, Alducci E, Andrulis IL, Barkardottir RB, Barroso A, 
Barrowdale D, Benitez J, Bonanni B, Borg A, Buys SS, Caldes T, Caligo MA, Capalbo C, Campbell I, Chung WK, Claes 
KBM, Colonna SV, Cortesi L, Couch FJ, de la Hoya M, Diez O, Ding YC, Domchek S, Easton DF, Ejlertsen B, Engel C, Evans 
DG, Feliubadalo L, Foretova L, Fostira F, Geczi L, Gerdes AM, Glendon G, Godwin AK, Goldgar DE, Hahnen E, Hogervorst 
FBL, Hopper JL, Hulick PJ, Isaacs C, Izquierdo A, James PA, Janavicius R, Jensen UB, John EM, Joseph V, Konstantopoulou 
I, Kurian AW, Kwong A, Landucci E, Lesueur F, Loud JT, Machackova E, Mai PL, Majidzadeh AK, Manoukian S, 
Montagna M, Moserle L, Mulligan AM, Nathanson KL, Nevanlinna H, Ngeow J, Nikitina-Zake L, Offit K, Olah E, Olopade 
OI, Osorio A, Papi L, Park SK, Pedersen IS, Perez-Segura P, Petersen AH, Pinto P, Porfirio B, Pujana MA, Radice P, 
Rantala J, Rashid MU, Rosenzweig B, Rossing M, Santamarina M, Schmutzler RK, Senter L, Simard J, Singer CF, Solano 
AR, Southey MC, Steele L, Steinsnyder Z, Stoppa-Lyonnet D, Tan YY, Teixeira MR, Teo SH, Terry MB, Thomassen M, 
Toland AE, Torres-Esquius S, Tung N, van Asperen CJ, Vega A, Viel A, Vierstraete J, Wappenschmidt B, Weitzel JN, 
Wieme G, Yoon SY, Zorn KK, McGuffog L, Parsons MT, Hamann U, Greene MH, Kirk JA, Neuhausen SL, Rebbeck TR, 
Tischkowitz M, Chenevix-Trench G, Antoniou AC, Friedman E, Ottini L: JAMA Oncol 2020, 6(8):1218-1230. Impact 
factor: 24.799.  
Importance: The limited data on cancer phenotypes in men with germline BRCA1 and BRCA2 pathogenic variants (PVs) 
have hampered the development of evidence-based recommendations for early cancer detection and risk reduction in 
this population. Objective: To compare the cancer spectrum and frequencies between male BRCA1 and BRCA2 PV 
carriers. Design, Setting, and Participants: Retrospective cohort study of 6902 men, including 3651 BRCA1 and 3251 
BRCA2 PV carriers, older than 18 years recruited from cancer genetics clinics from 1966 to 2017 by 53 study groups in 
33 countries worldwide collaborating through the Consortium of Investigators of Modifiers of BRCA1/2 (CIMBA). 
Clinical data and pathologic characteristics were collected. Main Outcomes and Measures: BRCA1/2 status was the 
outcome in a logistic regression, and cancer diagnoses were the independent predictors. All odds ratios (ORs) were 
adjusted for age, country of origin, and calendar year of the first interview. Results: Among the 6902 men in the study 
(median [range] age, 51.6 [18-100] years), 1634 cancers were diagnosed in 1376 men (19.9%), the majority (922 of 
1,376 [67%]) being BRCA2 PV carriers. Being affected by any cancer was associated with a higher probability of being a 
BRCA2, rather than a BRCA1, PV carrier (OR, 3.23; 95% CI, 2.81-3.70; P < .001), as well as developing 2 (OR, 7.97; 95% 
CI, 5.47-11.60; P < .001) and 3 (OR, 19.60; 95% CI, 4.64-82.89; P < .001) primary tumors. A higher frequency of breast 
(OR, 5.47; 95% CI, 4.06-7.37; P < .001) and prostate (OR, 1.39; 95% CI, 1.09-1.78; P = .008) cancers was associated with 
a higher probability of being a BRCA2 PV carrier. Among cancers other than breast and prostate, pancreatic cancer 
was associated with a higher probability (OR, 3.00; 95% CI, 1.55-5.81; P = .001) and colorectal cancer with a lower 
probability (OR, 0.47; 95% CI, 0.29-0.78; P = .003) of being a BRCA2 PV carrier. Conclusions and Relevance: Significant 
differences in the cancer spectrum were observed in male BRCA2, compared with BRCA1, PV carriers. These data may 
inform future recommendations for surveillance of BRCA1/2-associated cancers and guide future prospective studies 
for estimating cancer risks in men with BRCA1/2 PVs. 
 
205. Real-world treatment patterns and survival outcomes for advanced non-small cell lung cancer in the pre-

immunotherapy era in Portugal: a retrospective analysis from the I-O Optimise initiative.  
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Soares M, Antunes L, Redondo P, Borges M, Hermans R, Patel D, Grimson F, Munro R, Chaib C, Lacoin L, Daumont M, 
Penrod JR, O'Donnell JC, Bento MJ, Rocha Goncalves F: BMC Pulm Med 2020, 20(1):240. Impact factor: 2.813.  
BACKGROUND: As part of the multinational I-O Optimise research initiative, this retrospective cohort study of patients 
with advanced non-small cell lung cancer (NSCLC) evaluated real-world treatment patterns and survival prior to 
immunotherapy reimbursement in Portugal. METHODS: This study utilized a database held by IPO-Porto, Portugal's 
largest oncology hospital. Adult patients diagnosed with stage IIIB or IV NSCLC from January 2012 to December 2016 
at IPO-Porto, with follow-up to June 2017, were included. Treatment analyses were performed from 2015 onwards. 
Kaplan-Meier methods were used for overall survival (OS). Factors associated with OS and systemic anti-cancer 
therapy (SACT) treatment were assessed using multivariate statistical models. RESULTS: Of 1524 patients diagnosed 
with NSCLC at IPO-Porto, 1008 patients had advanced disease (stage IIIB: 10.1%, 154/1524, stage IV: 56.0%, 
854/1524). For those with advanced disease, median age was 65 years (range: 21-92) and 75.6% (762/1008) were 
male. Median OS (interquartile range [IQR]) was 11.4 (5.2-26.9) months for stage IIIB and 6.3 (2.4-15.0) months for 
stage IV. Factors associated with decreased risk of death included female sex and epidermal growth factor receptor 
gene (EGFR)/anaplastic lymphoma kinase gene (ALK) mutations/rearrangements; factors associated with increased 
risk of death included older age and stage IV disease. Among patients diagnosed in 2015 or 2016, 75.8% (297/392) 
received >/=1 line of SACT. Platinum-based chemotherapy was the most common first-line therapy (non-squamous 
cell carcinoma [NSQ]: 72.9%; squamous cell carcinoma [SQ] 87.3%, 55/63; patients with EGFR/ALK 
mutations/rearrangements primarily received tyrosine kinase inhibitors). The likelihood of receiving SACT was lower in 
older patients and those diagnosed with stage IV disease. Patients not receiving SACT had poor survival outcomes 
(median OS [IQR]: NSQ, 1.8 [1.1-3.1] months; SQ, 2.3 (1.3-3.4) months), while median OS (IQR) in SACT-treated 
patients was 12.6 (6.1-24.5) months for NSQ and 10.3 (5.7-15.9) months for SQ. CONCLUSIONS: This real-world data 
analysis from a large Portuguese oncology hospital demonstrates a high disease burden for advanced NSCLC in the 
pre-immunotherapy era, with nearly one-quarter of patients not receiving SACT. Even in patients receiving SACT, 
median survival was only about 1 year. 
 
206. PLZF-RARalpha, NPM1-RARalpha, and other acute promyelocytic leukemia variants: the PETHEMA registry 

experience and systematic literature review.  
Sobas M, Talarn-Forcadell MC, Martinez-Cuadron D, Escoda L, Garcia-Perez MJ, Mariz J, Mela-Osorio MJ, Fernandez I, 
Alonso-Dominguez JM, Cornago-Navascues J, Rodriguez-Macias G, Amutio ME, Rodriguez-Medina C, Esteve J, Sokol A, 
Murciano-Carrillo T, Calasanz MJ, Barrios M, Barragan E, Sanz MA, Montesinos P: Cancers 2020, 12(5):1313. Impact 
factor: 6.126.  
It has been suggested that 1-2% of acute promyelocytic leukemia (APL) patients present variant rearrangements of 
retinoic acid receptor alpha (RARalpha) fusion gene, with the promyelocytic leukaemia zinc finger (PLZF)/RARalpha 
being the most frequent. Resistance to all-trans-retinoic acid (ATRA) and arsenic trioxide (ATO) has been suggested in 
PLZF/RARalpha and other variant APLs. Herein, we analyze the incidence, characteristics, and outcomes of variant 
APLs reported to the multinational PETHEMA (Programa para el Tratamiento de Hemopatias Malignas) registry, and 
we perform a systematic review in order to shed light on strategies to improve management of these extremely rare 
diseases. Of 2895 patients with genetically confirmed APL in the PETHEMA registry, 11 had variant APL (0.4%) (9 PLZF-
RARalpha and 2 NPM1-RARalpha), 9 were men, with median age of 44.6 years (3 months to 76 years), median 
leucocytes (WBC) 16.8 x 10(9)/L, and frequent coagulopathy. Eight patients were treated with ATRA plus 
chemotherapy-based regimens, and 3 with chemotherapy-based. As compared to previous reports, complete 
remission and survival was slightly better in our cohort, with 73% complete remission (CR) and 73% survival despite a 
high relapse rate (43%). After analyzing our series and performing a comprehensive and critical review of the 
literature, strong recommendations on appropriate management of variant APL are not possible due to the low 
number and heterogeneity of patients reported so far. 
 
207. Pseudothrombocytopenia: a case of platelet satellitism and phagocytosis by neutrophils.  
Sousa SM, Sousa TM, Silva CF, Mendes CC: Platelets 2020, 31(4):541-543. Impact factor: 3.378.  
Thrombocytopenia is a clinically important condition that can lead to several problems when not correctly diagnosed. 
A decrease of platelet counts due to an in vitro phenomenon, Pseudothrombocytopenia, can be misunderstood and 
unnecessarily treated. The present case study describes a 57-year-old male with a history of pancreas 
adenocarcinoma and a current Staphylococcus aureus infection without any signs or symptoms that could explain the 
low levels of platelets obtained after blood analysis. Blood smear evaluation detected both platelet satellitism and 
phagocytosis by neutrophils. As this sample was anticoagulated with ethylenediaminetetraacetic acid (EDTA), a new 
blood sample with citrate was analyzed. Platelet count was normal and no morphological abnormalities were 
detected. This case emphasizes the need for considering not only laboratory results but also the patient clinical 
information to guarantee the correct diagnosis and the best treatment possible. 
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208. Diagnosis, treatment, and survival analysis of adrenocortical carcinomas: a multicentric study.  
Souteiro P, Donato S, Costa C, Pereira CA, Simoes-Pereira J, Oliveira J, Belo S, Santos AP, Cardoso H, Leite V, Carvalho D, 
Torres I: Hormones 2020, 19(2):197-203. Impact factor: 1.962.  
INTRODUCTION: Current guidelines specify controversial areas in adrenocortical carcinomas (ACC), such as optimal 
follow-up time after remission and identification of prognostic markers. We aim to address these topics by analyzing 
four reference centers in our country. METHODS: Cross-sectional multicentric study of 69 patients (mean age: 51.7 +/- 
16.7 years-old; women, 72.5%). Kaplan-Meier survival curves and Cox regression analysis were used to calculate 
overall survival and its predictors. RESULTS: Thirty-eight individuals (55.0%) had hormonal autonomous production, 
and 40.6% of the patients presented with metastasis. Surgery was performed in 84.1% of them. Most of these patients 
(72.4%) were then assigned to adjuvant therapy, while 27.6% were actively surveilled. Among patients undergoing 
surgery, those who achieved transient remission presented a longer survival time (66 months) than those who never 
reached the disease-free status (21 months) (p = 0.021). One patient presented with recurrence more than 7 years 
after complete tumor resection. The lowest overall survival was observed in patients (n = 11) assigned to palliative 
care since diagnosis (9 months). Tumor stage was identified as the only independent predictor of survival in our cohort 
(p = 0.006). Five-year survival was 67% for tumors confined to the adrenal space (stage I/II), 56% for locally advanced 
disease (stage III), and 0% for metastatic disease (stage IV). CONCLUSION: This study reinforces the dismal prognosis 
of ACC, the need for long-term follow-up, and tumor stage as the most important survival predictor. Reviewing 
medical records in such rare conditions is an opportunity to identify insufficiencies and to improve medical care. 
 
209. CRIPTO and miR-371a-3p are serum biomarkers of testicular germ cell tumors and are detected in seminal 

plasma from azoospermic males.  
Spiller CM, Lobo J, Boellaard WPA, Gillis AJM, Bowles J, Looijenga LHJ: Cancers 2020, 12(3):760. Impact factor: 6.126.  
miR-371a-3p is currently the most informative reported biomarker for germ cell tumors (GCTs). Another 
developmental-related biomarker, CRIPTO, is involved in the regulation of pluripotency and germ cell fate 
commitment. We aimed to assess the value of CRIPTO as a diagnostic and prognostic biomarker of testicular GCTs 
(TGCTs) and also to assess its presence in seminal plasma samples, compared with miR-371a-3p. In total, 217 and 94 
serum/seminal plasma samples were analyzed. CRIPTO was quantified using ELISA and miR-371a-3p using bead-based 
isolation followed by RT-qPCR. Methylation profiling (EPIC array) for the CRIPTO promoter region was undertaken in 
35 TGCT tissues plus four (T)GCT cell lines. Significantly higher CRIPTO concentration was found in sera of non-
seminomas compared to controls (p = 0.0297), and in stage II/III disease compared to stage I (p = 0.0052, p = 0.0097). 
CRIPTO concentration was significantly positively correlated with miR-371a-3p levels in serum (r = 0.16) and seminal 
plasma (r = 0.40). CRIPTO/miR-371a-3p levels were significantly higher in seminal plasma controls when compared to 
serum controls (p = 0.0001, p < 0.0001). CRIPTO/miR-371a-3p were detected both in normospermic and azoospermic 
males, and levels were higher in TGCTs compared to GCNIS-only. We have provided the largest dataset of evaluation 
of CRIPTO in serum and seminal plasma of GCTs, showing its potential value as a biomarker of the disease. 
 
210. Health-related quality of life associated with trifluridine/tipiracil in heavily pretreated metastatic gastric 

cancer: results from TAGS.  
Tabernero J, Alsina M, Shitara K, Doi T, Dvorkin M, Mansoor W, Arkenau HT, Prokharau A, Ghidini M, Faustino C, 
Gorbunova V, Zhavrid E, Nishikawa K, Ando T, Yalcin S, Van Cutsem E, Sabater J, Skanji D, Leger C, Amellal N, Ilson DH: 
Gastric Cancer 2020, 23(4):689-698. Impact factor: 7.088.  
BACKGROUND: In TAGS, an international, double-blind, phase 3 trial, trifluridine/tipiracil significantly improved overall 
survival and progression-free survival compared with placebo in heavily pretreated metastatic gastric cancer patients. 
This paper reports pre-specified quality of life (QoL) outcomes for TAGS. METHODS: Patients were randomized 2:1 to 
trifluridine/tipiracil (35 mg/m(2) twice daily on days 1-5 and 8-12 of each 28-day cycle) plus best supportive care (BSC) 
or placebo plus BSC. QoL was evaluated at baseline and at each treatment cycle, using the EORTC QLQ-C30 and EORTC 
QLQ-STO22 questionnaires; results were considered valid for analysis only if >/= 10% of patients completed the 
questionnaires. Key QoL outcomes were mean changes from baseline and time to deterioration in QoL. A post hoc 
analysis assessed the association between QoL and time to deterioration of Eastern Cooperative Oncology Group 
performance score (ECOG PS) to >/= 2. RESULTS: Of 507 randomized patients, 496 had baseline QoL data available. 
The analysis cut-off was 6 cycles for trifluridine/tipiracil and 3 cycles for placebo. In both treatment groups, there were 
no clinically significant deteriorations in the mean QLQ-C30 Global Health Status (GHS) score, or in most subscale 
scores. In a sensitivity analysis including death and disease progression as events, there was a trend towards 
trifluridine/tipiracil reducing the risk of deterioration of QoL scores compared with placebo. Deterioration in the GHS 
score was associated with deterioration in ECOG PS. CONCLUSION: QoL was maintained in TAGS, and there was a 
trend towards trifluridine/tipiracil reducing the risk of QoL deterioration compared with placebo. Trial registration 
ClinicalTrials.gov number: NCT02500043. 
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211. Occult tumour cells in lymph nodes from gastric cancer patients: should isolated tumour cells also be 

considered?  
Tavares A, Wen X, Maciel J, Carneiro F, Dinis-Ribeiro M: Ann Surg Oncol 2020, 27(11):4204-4215. Impact factor: 4.061.  
INTRODUCTION: Regional lymph node metastasis is an important prognostic factor for patients with gastric cancer. 
Occult tumour cells (OTCs), including either micrometastases (MMs) or isolated tumour cells (ITCs), may be a key 
factor in the development of cancer recurrence in pN0 patients. AIMS: We aimed to determine the frequency and 
prognostic significance for disease recurrence of OTCs. MATERIALS AND METHODS: This retrospective cohort study 
included all consecutive patients with pN0 gastric adenocarcinoma between January 2000 and December 2011 (n = 
73). Immunohistochemistry using the pan-cytokeratin antibody AE1/AE3 was used to detect OTCs in 1257 isolated 
lymph nodes. RESULTS: OTCs were identified in 30 patients (41%), including 20 cases with MMs (27%) and 10 cases 
with ITCs (14%). Disease recurrence and cancer-related death were observed in 24 (33%) and 20 patients (27%), 
respectively, and both were significantly associated with the detection of OTCs. A significant difference was also 
observed for the mean survival time between patients with OTCs and those without OTCs [100 vs 158 months (p = 
0.015)]. The presence of OTCs was statistically significantly associated with the Lauren classification, tumour size and 
lymphatic permeation. Multivariate analyses revealed that only age, T stage and the presence of ITCs in lymph nodes 
were independent factors for recurrence. The presence of ITCs increased the risk for recurrence by 11.1-fold. 
CONCLUSIONS: In a significant proportion of patients diagnosed as stage pN0, OTCs may be identified in lymph nodes 
if carefully searched for, which can negatively affect their prognosis. The presence of ITCs was found to be an 
independent factor for recurrence and after proper validation should be considered during lymph node assessment 
for prognosis definition. 
 
212. Venous thromboembolism GWAS reported genetic makeup and the hallmarks of cancer: Linkage to ovarian 

tumour behaviour.  
Tavares V, Pinto R, Assis J, Pereira D, Medeiros R: Biochim Biophys Acta Rev Cancer 2020, 1873(1):188331. Impact 
factor: 7.365.  
Venous thromboembolism (VTE) is a common cardiovascular disease thought to be the outcome of an intricate 
interplay between acquired and inherited factors that act together to modify disease risk. Over the years, several 
single-nucleotide polymorphisms (SNPs) in candidate genes have been associated with disease risk, including F5 
rs6025, F2 rs1799963, FGG rs2066865, ABO genetic variants, among others less common. More recently, genome-
wide association studies (GWAS) have contributed to the identification of novel VTE-associated SNPs, some of them 
located in novel genes with no clear role in the haemostatic system, such as SLC44A2 rs2288904 and TSPAN15 
rs78707713. Given the existence of a tight relationship between VTE and cancer, with both pathologies sharing 
biological pathways that allow one to promote the other, these SNPs constitute potential prognostic and predictive 
biomarkers currently needed for better management of cancer patients. Among solid tumours, ovarian cancer (OC) is 
one of the most frequently associated with VTE. Indeed, haemostatic components might have a significant impact in 
OC progression, and therefore, the clinical and biological implications of VTE-associated SNPs should be assessed in 
patients with this neoplasia. 
 
213. Dataset of GWAS-identified variants underlying venous thromboembolism susceptibility and linkage to cancer 

aggressiveness.  
Tavares V, Pinto R, Assis J, Pereira D, Medeiros R: Data Brief 2020, 30:105399. Impact factor: NA.  
Venous thromboembolism (VTE) is a common cardiovascular disease, for which several single nucleotide 
polymorphisms (SNPs) underlying susceptibility were identified. Apart from candidate gene approach, genome-wide 
association studies (GWAS) have contributed to the identification of novel VTE-associated SNPs, including some with 
no clear role in the haemostatic system. These genetic variants constitute potential cancer-related biomarkers, 
particularly predictive and prognostic biomarkers, as a two-way association between VTE and cancer is well 
established. The present dataset comprises the data obtained from GWAS performed to identify genetic variants 
associated with VTE risk. Furthermore, this dataset also comprises data regarding previously reported candidate gene 
and validation reports performed in adults of European ancestry that also analysed the VTE GWAS-identified variants. 
Lastly, to evaluate the impact of these genetic variants in carcinogenesis, a broad search was made, which has let us to 
establish putative links between several VTE-associated genes and cancer hallmarks in a review article entitled 
"Venous thromboembolism GWAS reported genetic makeup and the hallmarks of cancer: linkage to ovarian tumour 
behaviour". 
 
214. Evaluation of the Portuguese population exposure to ionizing radiation due to x-ray and nuclear medicine 

procedures from 2013 to 2017.  
Teles P, Trincão M, Alves F, Antunes V, Calado D, Cantinho G, Carvalho AL, Domingues A, Geão A, Godinho F, Isidoro J, 
Lança I, Líbano L, Loureiro MF, Macedo R, Moreira R, Neves D, Pereira E, Pereira J, Pereira H, Marinho AP, Pintão S, 
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Robalo J, Santos J, Santos JAM, Silva M, Silveira J, Simãozinho P, Teixeira S, Vale J, Vaz AF, Vaz P: Radiat Phys Chem 
2020, 172:108762. Impact factor: 2.226.  
This work provides an estimation of the exposure of the Portuguese population to ionizing radiation due to 
radiodiagnostic (x-ray and nuclear medicine (NM)) procedures, between 2013 and 2017, using the methodology 
proposed by the European Commission. Obtained results show that the estimated annual mean effective dose to the 
Portuguese population due to x-ray procedures increased by about 16%, from 0.75 ±0.48 mSv per caput in 2013 to 
0.89 ±0.56 mSv per caput in 2017. The x-ray exam type that contributes the most to the collective dose in Portugal is 
Computed Tomography (CT). In the case of nuclear medicine, an increase in the annual effective dose from 0.088 
±0.001 mSv per caput in 2013 to 0.090 ±0.002 mSv per caput in 2017 was observed, with the procedures that 
contribute the most to the collective dose being bone imaging and cardiac procedures. This study intends to raise 
awareness to the need of optimization of radiation dose in medical procedures. 
 
215. Haplotype analysis of the internationally distributed BRCA1 c.3331_3334delCAAG founder mutation reveals a 

common ancestral origin in Iberia.  
Tuazon AMA, Lott P, Bohorquez M, Benavides J, Ramirez C, Criollo A, Estrada-Florez A, Mateus G, Velez A, Carmona J, 
Olaya J, Garcia E, Polanco-Echeverry G, Stultz J, Alvarez C, Tapia T, Ashton-Prolla P, Brazilian Familial Cancer N, Vega A, 
Lazaro C, Tornero E, Martinez-Bouzas C, Infante M, De La Hoya M, Diez O, Browning BL, Consortium C, Rannala B, 
Teixeira MR, Carvallo P, Echeverry M, Carvajal-Carmona LG: Breast Cancer Res 2020, 22(1):108. Impact factor: 4.988.  
BACKGROUND: The BRCA1 c.3331_3334delCAAG founder mutation has been reported in hereditary breast and 
ovarian cancer families from multiple Hispanic groups. We aimed to evaluate BRCA1 c.3331_3334delCAAG haplotype 
diversity in cases of European, African, and Latin American ancestry. METHODS: BC mutation carrier cases from 
Colombia (n = 32), Spain (n = 13), Portugal (n = 2), Chile (n = 10), Africa (n = 1), and Brazil (n = 2) were genotyped with 
the genome-wide single nucleotide polymorphism (SNP) arrays to evaluate haplotype diversity around BRCA1 
c.3331_3334delCAAG. Additional Portuguese (n = 13) and Brazilian (n = 18) BC mutation carriers were genotyped for 
15 informative SNPs surrounding BRCA1. Data were phased using SHAPEIT2, and identical by descent regions were 
determined using BEAGLE and GERMLINE. DMLE+ was used to date the mutation in Colombia and Iberia. RESULTS: 
The haplotype reconstruction revealed a shared 264.4-kb region among carriers from all six countries. The estimated 
mutation age was ~ 100 generations in Iberia and that it was introduced to South America early during the European 
colonization period. CONCLUSIONS: Our results suggest that this mutation originated in Iberia and later introduced to 
Colombia and South America at the time of Spanish colonization during the early 1500s. We also found that the 
Colombian mutation carriers had higher European ancestry, at the BRCA1 gene harboring chromosome 17, than 
controls, which further supported the European origin of the mutation. Understanding founder mutations in diverse 
populations has implications in implementing cost-effective, ancestry-informed screening. 
 
216. The use of active personal dosemeters in interventional workplaces in hospitals: comparison between active 

and passive dosemeters worn simultaneously by medical staff.  
Vanhavere F, Carinou E, Clairand I, Ciraj-Bjelac O, De Monte F, Domienik-Andrzejewska J, Ferrari P, Ginjaume M, Hrsak 
H, Hupe O, Knezevic Z, O'Connor U, Merce MS, Sarmento S, Savary A, Siskoonen T: Radiat Prot Dosimetry 2020, 
188(1):22-29. Impact factor: 0.773.  
Medical staff in interventional procedures are among the professionals with the highest occupational doses. Active 
personal dosemeters (APDs) can help in optimizing the exposure during interventional procedures. However, there 
can be problems when using APDs during interventional procedures, due to the specific energy and angular 
distribution of the radiation field and because of the pulsed nature of the radiation. Many parameters like the type of 
interventional procedure, personal habits and working techniques, protection tools used and X-ray field characteristics 
influence the occupational exposure and the scattered radiation around the patient. In this paper, we compare the 
results from three types of APDs with a passive personal dosimetry system while being used in real clinical 
environment by the interventional staff. The results show that there is a large spread in the ratios of the passive and 
active devices. 
 
217. Clinical validation of a graphical method for radiation therapy plan quality assessment.  
Ventura T, Dias J, Khouri L, Netto E, Soares A, da Costa Ferreira B, Rocha H, Lopes MDC: Radiat Oncol 2020, 15(1):64. 
Impact factor: 2.817.  
BACKGROUND: This work aims at clinically validating a graphical tool developed for treatment plan assessment, 
named SPIDERplan, by comparing the plan choices based on its scoring with the radiation oncologists (RO) clinical 
preferences. METHODS: SPIDERplan validation was performed for nasopharynx pathology in two steps. In the first 
step, three ROs from three Portuguese radiotherapy departments were asked to blindly evaluate and rank the dose 
distributions of twenty pairs of treatment plans. For plan ranking, the best plan from each pair was selected. For plan 
evaluation, the qualitative classification of 'Good', 'Admissible with minor deviations' and 'Not Admissible' were 
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assigned to each plan. In the second step, SPIDERplan was applied to the same twenty patient cases. The tool was 
configured for two sets of structures groups: the local clinical set and the groups of structures suggested in 
international guidelines for nasopharynx cancer. Group weights, quantifying the importance of each group and 
incorporated in SPIDERplan, were defined according to RO clinical preferences and determined automatically by 
applying a mixed linear programming model for implicit elicitation of preferences. Intra- and inter-rater ROs plan 
selection and evaluation were assessed using Brennan-Prediger kappa coefficient. RESULTS: Two-thirds of the plans 
were qualitatively evaluated by the ROs as 'Good'. Concerning intra- and inter-rater variabilities of plan selection, fair 
agreements were obtained for most of the ROs. For plan evaluation, substantial agreements were verified in most 
cases. The choice of the best plan made by SPIDERplan was identical for all sets of groups and, in most cases, agreed 
with RO plan selection. Differences between RO choice and SPIDERplan analysis only occurred in cases for which the 
score differences between the plans was very low. A score difference threshold of 0.005 was defined as the value 
below which two plans are considered of equivalent quality. CONCLUSION: Generally, SPIDERplan response 
successfully reproduced the ROs plan selection. SPIDERplan assessment performance can represent clinical 
preferences based either on manual or automatic group weight assignment. For nasopharynx cases, SPIDERplan was 
robust in terms of the definitions of structure groups, being able to support different configurations without losing 
accuracy. 
 
218. The Impact of [C16Pyr][Amp] on the aggressiveness in breast and prostate cancer cell lines.  
Vieira FQ, Marques-Magalhaes A, Miranda-Goncalves V, Ferraz R, Vieira M, Prudencio C, Jeronimo C, Silva RA: Int J Mol 
Sci 2020, 21(24):9584. Impact factor: 4.556.  
Breast (BrCa) and prostate (PCa) cancers are the most common malignancies in women and men, respectively. The 
available therapeutic options for these tumors are still not curative and have severe side effects. Therefore, there is an 
urgent need for more effective antineoplastic agents. Herein, BrCa, PCa, and benign cell lines were treated with two 
ionic liquids and two quinoxalines and functional experiments were performed-namely cell viability, apoptosis, 
cytotoxicity, and colony formation assays. At the molecular level, an array of gene expressions encompassing several 
molecular pathways were used to explore the impact of treatment on gene expression. Although both quinoxalines 
and the ionic liquid [C2OHMIM][Amp] did not show any effect on the BrCa and PCa cell lines, [C16Pyr][Amp] 
significantly decreased cell viability and colony formation ability, while it increased the apoptosis levels of all cell lines. 
Importantly, [C16Pyr][Amp] was found to be more selective for cancer cells and less toxic than cisplatin. At the 
molecular level, this ionic liquid was also associated with reduced expression levels of CPT2, LDHA, MCM2, and SKP2, 
in both BrCa and PCa cell lines. Hence, [C16Pyr][Amp] was shown to be a promising anticancer therapeutic agent for 
BrCa and PCa cell lines. 
 
219. Myeloablative conditioning for allo-HSCT in pediatric ALL: FTBI or chemotherapy?-A multicenter EBMT-PDWP 

study.  
Willasch AM, Peters C, Sedlacek P, Dalle JH, Kitra-Roussou V, Yesilipek A, Wachowiak J, Lankester A, Prete A, Hamidieh 
AA, Ifversen M, Buechner J, Krivan G, Hamladji RM, Diaz-de-Heredia C, Skorobogatova E, Michel G, Locatelli F, Bertaina 
A, Veys P, Dupont S, Or R, Gungor T, Aleinikova O, Sufliarska S, Sundin M, Rascon J, Kaare A, Nemet D, Fagioli F, 
Klingebiel TE, Styczynski J, Bierings M, Nagy K, Abecasis M, Afanasyev B, Ansari M, Vettenranta K, Alseraihy A, 
Chybicka A, Robinson S, Bertrand Y, Kupesiz A, Ghavamzadeh A, Campos A, Pichler H, Dalissier A, Labopin M, 
Corbacioglu S, Balduzzi A, Galimard JE, Bader P, Party EPDW: Bone Marrow Transplant 2020, 55(8):1540-1551. Impact 
factor: 4.725.  
Although most children with acute lymphoblastic leukemia (ALL) receive fractionated total body irradiation (FTBI) as 
myeloablative conditioning (MAC) for allogeneic hematopoietic stem cell transplantation (allo-HSCT), it is an 
important matter of debate if chemotherapy can effectively replace FTBI. To compare outcomes after FTBI versus 
chemotherapy-based conditioning (CC), we performed a retrospective EBMT registry study. Children aged 2-18 years 
after MAC for first allo-HSCT of bone marrow (BM) or peripheral blood stem cells (PBSC) from matched-related (MRD) 
or unrelated donors (UD) in first (CR1) or second remission (CR2) between 2000 and 2012 were included. Propensity 
score weighting was used to control pretreatment imbalances of the observed variables. 3.054 patients were 
analyzed. CR1 (1.498): median follow-up (FU) after FTBI (1.285) and CC (213) was 6.8 and 6.1 years. Survivals were not 
significantly different. CR2 (1.556): median FU after FTBI (1.345) and CC (211) was 6.2 years. Outcomes after FTBI were 
superior as compared with CC with regard to overall survival (OS), leukemia-free survival (LFS), relapse incidence (RI), 
and nonrelapse mortality (NRM). However, we must emphasize the preliminary character of the results of this 
retrospective "real-world-practice" study. These findings will be prospectively assessed in the ALL SCTped 2012 
FORUM trial. 
 
220. Profiling DNA mutation patterns by SERS fingerprinting for supervised cancer classification.  
Wu L, Teixeira A, Garrido-Maestu A, Muinelo-Romay L, Lima L, Santos LL, Prado M, Dieguez L: Biosens Bioelectron 
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2020, 165:112392. Impact factor: 10.257.  
Profiling DNA mutation patterns for cancer classification plays an essential role in precision and personalized 
medicine. Conventional PCR-based mutation assay is limited by the extensive labour on target amplification. We 
herein create an amplification-free surface enhanced Raman spectroscopy (SERS) biochip which enables direct and 
simultaneous identification of multiple point mutations in tumor cells. Without pre-amplifying the target sequences, 
the SERS assay reads out the presence of cellular mutations through the interpretation of Raman fingerprints. The 
SERS sensor is integrated into a microfluidic chip, achieving one-step multiplex analysis within 40 min. Importantly, by 
combining SERS spectra encoding technique with supervised learning algorithm, a panel of nucleotide mixtures can be 
well distinguished according to their mutation profiles. We initially demonstrate an excellent levels of classification in 
samples from colorectal cancer and melanoma cell lines. For final clinical validation, the system performance is 
verified by classifying cancer patient samples, which shows an accuracy above 90%. Due to the simplicity and 
rapidness, the SERS biosensor is expected to become a promising tool for clinical point-of-care diagnosis towards 
precision medicine. 
 
221. A novel technique to axillary circumflex nerve block: Fajardo approach.  
Yamak Altinpulluk E, Galluccio F, Salazar C, Olea MS, Garcia Simon D, Espinoza K, Teles AS, Gonzalez-Arnay E, Fajardo 
Perez M: J Clin Anesth 2020, 64:109826. Impact factor: 6.039.  
 

222. Pericapsular nerve group block for postoperative shoulder pain: A cadaveric radiological evaluation.  
Yamak Altinpulluk E, Teles AS, Galluccio F, Simon DG, Olea MS, Salazar C, Fajardo Perez M: J Clin Anesth 2020, 
67:110058. Impact factor: 6.039.  
 

223. Genome-wide association study identifies 32 novel breast cancer susceptibility loci from overall and subtype-

specific analyses.  
Zhang H, Ahearn TU, Lecarpentier J, Barnes D, Beesley J, Qi G, Jiang X, O'Mara TA, Zhao N, Bolla MK, Dunning AM, 
Dennis J, Wang Q, Ful ZA, Aittomaki K, Andrulis IL, Anton-Culver H, Arndt V, Aronson KJ, Arun BK, Auer PL, Azzollini J, 
Barrowdale D, Becher H, Beckmann MW, Behrens S, Benitez J, Bermisheva M, Bialkowska K, Blanco A, Blomqvist C, 
Bogdanova NV, Bojesen SE, Bonanni B, Bondavalli D, Borg A, Brauch H, Brenner H, Briceno I, Broeks A, Brucker SY, 
Bruning T, Burwinkel B, Buys SS, Byers H, Caldes T, Caligo MA, Calvello M, Campa D, Castelao JE, Chang-Claude J, 
Chanock SJ, Christiaens M, Christiansen H, Chung WK, Claes KBM, Clarke CL, Cornelissen S, Couch FJ, Cox A, Cross SS, 
Czene K, Daly MB, Devilee P, Diez O, Domchek SM, Dork T, Dwek M, Eccles DM, Ekici AB, Evans DG, Fasching PA, 
Figueroa J, Foretova L, Fostira F, Friedman E, Frost D, Gago-Dominguez M, Gapstur SM, Garber J, Garcia-Saenz JA, 
Gaudet MM, Gayther SA, Giles GG, Godwin AK, Goldberg MS, Goldgar DE, Gonzalez-Neira A, Greene MH, Gronwald J, 
Guenel P, Haberle L, Hahnen E, Haiman CA, Hake CR, Hall P, Hamann U, Harkness EF, Heemskerk-Gerritsen BAM, 
Hillemanns P, Hogervorst FBL, Holleczek B, Hollestelle A, Hooning MJ, Hoover RN, Hopper JL, Howell A, Huebner H, 
Hulick PJ, Imyanitov EN, kConFab I, Investigators A, Isaacs C, Izatt L, Jager A, Jakimovska M, Jakubowska A, James P, 
Janavicius R, Janni W, John EM, Jones ME, Jung A, Kaaks R, Kapoor PM, Karlan BY, Keeman R, Khan S, Khusnutdinova E, 
Kitahara CM, Ko YD, Konstantopoulou I, Koppert LB, Koutros S, Kristensen VN, Laenkholm AV, Lambrechts D, Larsson 
SC, Laurent-Puig P, Lazaro C, Lazarova E, Lejbkowicz F, Leslie G, Lesueur F, Lindblom A, Lissowska J, Lo WY, Loud JT, 
Lubinski J, Lukomska A, MacInnis RJ, Mannermaa A, Manoochehri M, Manoukian S, Margolin S, Martinez ME, 
Matricardi L, McGuffog L, McLean C, Mebirouk N, Meindl A, Menon U, Miller A, Mingazheva E, Montagna M, Mulligan 
AM, Mulot C, Muranen TA, Nathanson KL, Neuhausen SL, Nevanlinna H, Neven P, Newman WG, Nielsen FC, Nikitina-
Zake L, Nodora J, Offit K, Olah E, Olopade OI, Olsson H, Orr N, Papi L, Papp J, Park-Simon TW, Parsons MT, Peissel B, 
Peixoto A, Peshkin B, Peterlongo P, Peto J, Phillips KA, Piedmonte M, Plaseska-Karanfilska D, Prajzendanc K, Prentice R, 
Prokofyeva D, Rack B, Radice P, Ramus SJ, Rantala J, Rashid MU, Rennert G, Rennert HS, Risch HA, Romero A, Rookus 
MA, Rubner M, Rudiger T, Saloustros E, Sampson S, Sandler DP, Sawyer EJ, Scheuner MT, Schmutzler RK, Schneeweiss 
A, Schoemaker MJ, Schottker B, Schurmann P, Senter L, Sharma P, Sherman ME, Shu XO, Singer CF, Smichkoska S, 
Soucy P, Southey MC, Spinelli JJ, Stone J, Stoppa-Lyonnet D, Study E, Collaborators GS, Swerdlow AJ, Szabo CI, Tamimi 
RM, Tapper WJ, Taylor JA, Teixeira MR, Terry M, Thomassen M, Thull DL, Tischkowitz M, Toland AE, Tollenaar R, 
Tomlinson I, Torres D, Troester MA, Truong T, Tung N, Untch M, Vachon CM, van den Ouweland AMW, van der Kolk LE, 
van Veen EM, vanRensburg EJ, Vega A, Wappenschmidt B, Weinberg CR, Weitzel JN, Wildiers H, Winqvist R, Wolk A, 
Yang XR, Yannoukakos D, Zheng W, Zorn KK, Milne RL, Kraft P, Simard J, Pharoah PDP, Michailidou K, Antoniou AC, 
Schmidt MK, Chenevix-Trench G, Easton DF, Chatterjee N, Garcia-Closas M: Nat Genet 2020, 52(6):572-581. Impact 
factor: 27.605.  
Breast cancer susceptibility variants frequently show heterogeneity in associations by tumor subtype(1-3). To identify 
novel loci, we performed a genome-wide association study including 133,384 breast cancer cases and 113,789 
controls, plus 18,908 BRCA1 mutation carriers (9,414 with breast cancer) of European ancestry, using both standard 
and novel methodologies that account for underlying tumor heterogeneity by estrogen receptor, progesterone 
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receptor and human epidermal growth factor receptor 2 status and tumor grade. We identified 32 novel susceptibility 
loci (P < 5.0 x 10(-8)), 15 of which showed evidence for associations with at least one tumor feature (false discovery 
rate < 0.05). Five loci showed associations (P < 0.05) in opposite directions between luminal and non-luminal subtypes. 
In silico analyses showed that these five loci contained cell-specific enhancers that differed between normal luminal 
and basal mammary cells. The genetic correlations between five intrinsic-like subtypes ranged from 0.35 to 0.80. The 
proportion of genome-wide chip heritability explained by all known susceptibility loci was 54.2% for luminal A-like 
disease and 37.6% for triple-negative disease. The odds ratios of polygenic risk scores, which included 330 variants, for 
the highest 1% of quantiles compared with middle quantiles were 5.63 and 3.02 for luminal A-like and triple-negative 
disease, respectively. These findings provide an improved understanding of genetic predisposition to breast cancer 
subtypes and will inform the development of subtype-specific polygenic risk scores. 
 
224. Once-a-week or every-other-day urethra-sparing prostate cancer stereotactic body radiotherapy, a randomized 

phase II trial: 18 months follow-up results.  
Zilli T, Jorcano S, Bral S, Rubio C, Bruynzeel AME, Oliveira A, Abacioglu U, Minn H, Symon Z, Miralbell R: Cancer Med 
2020, 9(9):3097-3106. Impact factor: 3.491.  
BACKGROUND: To present the 18 months results from a prospective multicenter phase II randomized trial of short vs 
protracted urethra-sparing stereotactic body radiotherapy (SBRT) for localized prostate cancer (PCa). METHODS: 
Between 2012 and 2015, a total of 170 PCa patients were randomized to 36.25 Gy in 5 fractions (6.5 Gy x 5 to the 
urethra) delivered either every other day (EOD, arm A, n = 84) or once a week (QW, arm B, n = 86). Genitourinary (GU) 
and gastrointestinal (GI) toxicity (CTCAE v4.0 scale), IPSS, and QoL scores were assessed at baseline, at the 5th fraction 
(5fx), 12th weeks (12W), and every 6 months after SBRT. The primary endpoint was biochemical control at 18 months 
and grade >/= 3 toxicity (including grade >/= 2 for urinary obstruction/retention) during the first 3 months. RESULTS: 
Among the 165 patients analyzed, the toxicity stopping rule was never activated during the acute phase. Maximum 
acute grade 2 GU toxicity rates at 5fx were 17% and 19% for arms A and B, respectively, with only 2 cases of grade 2 GI 
toxicity at 5fx in arm A. At month 18, grade >/= 2 GU and GI toxicity decreased below 5% and 2% for both arms. No 
changes in EORTC QLQ-PR25 scores for GU, GI, and sexual domains were observed in both arms between baseline and 
month 18. Four biochemical failures were observed, 2 in each arm, rejecting the null hypothesis of an unfavorable 
response rate </= 85% in favor of an acceptable >/= 95% rate. CONCLUSIONS: At 18 months, urethra-sparing SBRT 
showed a low toxicity profile, with minimal impact on QoL and favorable biochemical control rates, regardless of 
overall treatment time (EOD vs QW). 
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