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SUMMARY
In order to advise the Federal Government on all matters related to personalised medicine in oncology, 
including the reimbursement of molecular tests, the Commission of Personalized Medicine (ComPerMed) 
has applied, for the breast tumours, the same methodology as previously applied for the digestive tumours. 
Meaning, the different molecular tests, represented in the shape of algorithms, are annotated with test levels 

– which aim to reflect their relevance based on current available data and to define the reimbursement – and 
are documented with recent literature, guidelines and a brief technical description. 
(BELG J MED ONCOL 2019;13(2):40-45)
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INTRODUCTION
The treatment of patients with breast cancer has become 

more challenging with the advent of numerous innovative 

molecular tests giving the opportunity to the oncologists to 

tailor their patients’ treatments based on prognosis and/or 

predictors of resistance or response to chemotherapy, endo-

crine therapy and targeted therapy.

METHODOLOGY
The Commission of Personalized Medicine (ComPerMed) has 

set up a methodology in order to systematically evaluate and 

prioritise the molecular tests currently performed in Belgium 

in clinical routine for each tumour type.1

After having achieved a consensus for the digestive tumours, 

the same methodology has been applied to the breast tu-

mours to ensure the relevance of a molecular test for a spe-

cific clinical question.1

ALGORITHMS AND KEY MESSAGES
The different molecular tests used in clinical routine in Bel-

gium are represented in algorithms (Figure 1 and 2) and are 

published on the website www.compermed.be. These algo-

rithms will be reviewed annually. Some additional informa-

tion has been noted, such as tumour incidence (provided by 

the Belgian Cancer Registry) and, for each molecular test, 

its utility (diagnostic, prognostic or therapeutic utility) and 

corresponding test level (Table 1) and a brief technical test 

description. Three test levels were determined, with level 1 

representing the highest priority for the qualification of the 

test by the policy makers. These test levels are linked to the 

standard of care and to reimbursed treatments in Belgium.

Only molecular tests with a test level of 1 or 2A were retained. 

Some tests with a level 2B were, however, considered if the 

expert group estimated that they will acquire a test level 1 or 

2A in the near future. 

In the case of next generation sequencing (NGS) testing, 

the genes and regions that have to be sequenced were al-

so evaluated. 

Experts have agreed that:

•   Only test level 1 and 2A molecular tests should be reim-

bursed by the Belgian reimbursement agency, INAMI/RIZIV.

•   Immunohistochemical tests for oestrogen receptor (ER) 

and progesterone receptor (PgR) and determination of hu-

man epidermal growth factor receptor 2 (HER2) status by 

immunohistochemistry (IHC) and/or in situ hybridisation 

(ISH) are required for early breast cancers as well as for met-

astatic breast cancers. HER2 testing should follow the new 

2018 ASCO-CAP guidelines, which highlights the impor-

tance of the quality assurance in HER2 IHC for therapeutic 

decision making.2 Testing for ER, PgR and HER2 should be 

repeated in case of a biopsy in the metastatic setting.

•   An official and mandatory government-led external qual-

ity assessment (EQA) for the immunohistochemical test-

ing of HER2 overexpression and hormone receptor (ER/

PgR) status is currently lacking in Belgium. It would en-

TABLE 1. Test levels.

1
Standard of care biomarker for diagnosis and/or prognosis*

Biomarker predictive of response or resistance to a reimbursed drug in Belgium for this indication  

2A
Recommended standard of care biomarker for diagnosis and/or prognosis**

Biomarker predictive of response or resistance to an EMA-approved drug for this indication

2B
Biomarker predictive of response or resistance to a reimbursed drug in Belgium for another indication (clinical trial  

available in Belgium or EU)

3

Compelling clinical evidence supporting the biomarker for diagnosis and/or prognosis

Biomarker predictive of response or resistance to 

  - a non-EMA-approved drug in this indication

  - a reimbursed drug in Belgium for another indication (clinical trial not available in Belgium or EU)

  - an EMA-approved drug for another indication

Compassionate use of drug

*Standard of care: included in guidelines (WHO, etc.) AND consensus from experts ComPerMed, **Recommended standard of 

care: clinical evidence AND consensus from experts ComPerMed. EMA: European Medicines Agency, WHO: World Health  

Organization, ComPerMed: Commission of Personalized Medicine.
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FIGURE 1. Breast algorithm: molecular tests with level 1 or 2A are represented in a red rectangle; molecular tests with a test 

level >2A are in shadow. ER: oestrogen receptor, PgR: progesterone receptor, HER2: human epidermal growth factor receptor 

2, IHC: immunohistochemistry, ISH: in situ hybridisation, BRCA: breast cancer, NGS: next generation sequencing, pN0: no 

regional lymph node metastasis, pN1a: regional lymph node metastasis completely resected, HRD: homologous recombination 

deficiency.

sure the quality of these tests and standardised inter-

pretation and reporting throughout Belgium. For the 

moment, commercial EQA schemes are followed by most 

laboratories. The lack of mandatory EQAs for the HER2 

IHC test has led to upfront HER2 ISH testing in many 

laboratories.

•   NGS germline tests on DNA from blood of breast cancer 

patients in the frame of a genetic counselling are required 

if the patient fulfils the criteria of the Belgian Society of 

Human Genetics for germline testing for hereditary breast 

and ovarian cancer. Recent changes include indication for 

germline testing in case of diagnosis of breast cancer ≤40 

years or triple negative breast cancer ≤60 years, irrespec-

tive of familial history.3 

•   For the NGS tests, standardised wet lab and bioinformat-

ics methods, as well as more uniform biological and clini-

cal variant interpretation are mandatory.4

•   ESR1 and PIK3CA mutational status test by the analysis of 

DNA extracted from a metastatic biopsy or circulating tu-

mour DNA (ctDNA) by polymerase chain reaction or NGS 

is recommended in routine management for metastatic 

ER+/HER2- cancers. The detection of pathogenic muta-

tion in the ligand binding domain of ESR1 is correlated 

with secondary resistance to aromatase inhibitors (level 
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2A).5,6 Detection of hotspot PIK3CA mutation, and other 

genetic alterations in the PIK3CA/AKT/mTOR-pathway 

can be predictive for a therapeutic effect of PIK3CA, AKT 

and/or mTOR-inhibitors (level 3).

•   Tests for the detection of homologous recombination de-

ficiency (HRD), also referred to as BRCAness tests, are 

emerging for the selection of patients who may require plat-

inum-based chemotherapy or PARP inhibitors.7-9 The best 

methodology to assess HRD status has yet to be determined, 

and several options are available:

   -   NGS based platforms investigating mutations in a broad 

panel of genes involved in the HRD pathway;

   -   commercially available assays based on MLPA and ar-

ray-CGH technology;

   -   if feasible, whole genome or exome sequencing to detect 

mutational signatures linked to HRD.

FIGURE 2. Breast algorithm: molecular tests with level 1 or 2A are represented in a red rectangle; molecular tests with  

a test level >2A are in shadow. ER: oestrogen receptor, PgR: progesterone receptor, HER2: human epidermal growth factor 

receptor 2, IHC: immunohistochemistry, ISH: in situ hybridisation, HRD: homologous recombination deficiency, PCR: polymerase 

chain reaction, NGS: next generation sequencing, CtDNA: circulating tumour DNA, T-DM1: trastuzumab emtansine.
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•   There is currently insufficient evidence to classify oth-

er (emerging) prognostic and/or predictive biomark-

ers as level 1 or level 2A. Phase II-III clinical trials with 

several biomarker-specific drugs are now ongoing, and 

some of these already completed recruitment (e.g., ipata-

sertib in NCT03337724, alpelisib in NCT03056755 and 

NCT02437318, taselisib in NCT02340221, neratinib in 

NCT01953926). Other biomarkers demonstrated predic-

tive value in phase III trials (e.g., somatic BRCA mutations 

predictive for carboplatin in NCT00532727). The classi-

fication of biomarkers in advanced breast cancers could 

then change rapidly. NGS with gene panels including these 

biomarkers can direct metastatic breast cancers patients to 

clinical trials or to ongoing compassionate use programs 

of the Federal Agency for Medicines and Health Product 

FAMHP (e.g., alpelisib for patients with a PIK3CA muta-

tion). These molecular tests are currently not reimbursed 

by the reimbursement agency INAMI/RIZIV.10

•   Multigene signatures (e.g., MammaPrint, Oncotype DX, 

Prosigna) are useful to select patients with ER+/HER2- 

tumours who may forego chemotherapy without rele-

vant impact on survival.11 However, the identification 

of the right target population is still a matter of debate, 

and, because these tests are performed in centralised for-

eign laboratories, their price is still high, which should 

be counterbalanced to the treatment-related side-effects 

and costs, sick-leave costs and psychosocial burden of ad-

juvant chemotherapy. 

CONCLUSION
In conclusion, we have emphasised the importance of a 

clear workflow for an optimal clinical management of pa-

tients with breast cancer. Moreover, national quality control 

assessments of molecular tests linked with their reimburse-

ments are crucial to ensure their quality (e.g., national EQA 

for HER2 IHC to be organised and national benchmark for 

NGS testing that is ongoing). Also, a more homogenous in-

terpretation and annotation of the molecular test results as 

well as more homogenous test reporting throughout Belgium 

would increase Belgian healthcare quality.

Some of the molecular tests proposed here are not yet reim-

bursed by the Belgian reimbursement agency INAMI/RIZIV 

(e.g., multigene signature). As soon as the test levels increase 

for a particular biomarker, it is crucial that INAMI/RIZIV 

quickly updates the nomenclature. If not, these will result 

in higher expenses for laboratories.

REFERENCES
1. Hébrant A, Van Valckenborgh E, Salgado R, et al. Opportunities and challeng-

es in oncology and molecular testing: the Belgian strategy. Belg J Med Oncol. 

2018;12(2):46-50.

2. Wolff AC, Hammond MEH, Allison KH, et al. Human epidermal growth factor 

receptor 2 testing in breast cancer: American Society of Clinical Oncology/Col-

lege of American Pathologists clinical practice guideline focused update. J Clin 

Oncol. 2018;36(20): 2105-22.

3. College of Genetics and Rare Diseases. Guidelines for hereditary breast and/

or ovarian cancer syndrome diagnostic testing criteria. 2018. Available from: 

KEY MESSAGES FOR CLINICAL PRACTICE

For an optimal management of breast cancer, it is essential to establish clear molecular test workflows.

It is recommended for breast cancer management to perform: 
-  Oestrogen receptor (ER), progesterone receptor and human epidermal growth factor receptor 2 (HER2) 

analysis for early breast and metastatic breast cancers.
-  Next generation sequencing germline tests on DNA from blood of breast cancer patients, if the patient 

fulfils specific criteria, in early and advanced breast cancer. This should be proposed in the frame of a  
genetic consultation. The test has prognostic, predictive and preventive utility, in addition to familial  
genetic counselling.

-  ESR1 and PIK3CA mutational status test for the determination of endocrine resistance mechanisms and 
subsequent therapeutic strategy.

The following tests are emerging:
-  large next generation sequencing panel tests for metastatic breast cancers that have progressed after 

therapy to direct patients to clinical trials;
-  tests for the detection of homologous recombination deficiency for therapy selection;
-  multigene signatures to select patients with ER+/HER2- tumours who may forego chemotherapy.



VOLUME13MARCH2019

45
https://www.college-genetics.be/assets/recommandations/fr/guidelines/Col-

lege%20HBOC%20testing%20criteria%20-%202018.pdf.

4. Hébrant A, Froyen G, Maes B, et al. The Belgian next generation sequenc-

ing guidelines for haematological and solid tumours. Belg J Med Oncol. 

2017;11(2):56-67. 

5. Fribbens C, O’Leary B, Kilburn L, et al. Plasma ESR1 mutations and the treat-

ment of estrogen receptor-positive advanced breast cancer. J Clin Oncol. 

2016;34(25):2961-8.

6. Reinert T, Saad ED, Barrios CH, et al. Clinical implications of ESR1 muta-

tions in hormone receptor-positive advanced breast cancer. Front Oncol. 

2017;7:26.

7. Lord CJ, Ashworth A. BRCAness revisited. Nat Rev Cancer. 2016;16(2):110-20.

8. Tutt A, Tovey H, Cheang MCU, et al. Carboplatin in BRCA1/2-mutated and tri-

ple-negative breast cancer BRCAness subgroups: the TNT Trial. Nat Med. 

2018;24(5):628-37.

9. Robson M, Im SA, Senkus E, et al. Olaparib for metastatic breast cancer in 

patients with a germline BRCA mutation. N Engl J Med. 2017;377(6):523-33.

10. Swanton C, Soria JC, Bardelli A, et al. Consensus on precision medicine for 

metastatic cancers: a report from the MAP conference. Ann Oncol. 

2016;27(8):1443-8.

11. San Miguel L, Dubois C, Gerkens S, et al. Mammaprint® test for person-

alised management of adjuvant chemotherapy decisions in early breast cancer. 

2018. Available from: https://kce.fgov.be/sites/default/files/atoms/files/KCE_298_

Mammaprint_tests_Report__0.pdf.

VOLUME11FEBRUARY2017

33

GENERAL INFORMATION
The Belgian Journal of Medical Oncology (BJMO) is the official medical journal of the Belgian 
Society of Medical Oncology (BSMO) and was founded in May 2007. The BJMO is an indepen-
dent peer-reviewed journal that aims to support all clinicians in the field of oncology and radio-
therapy in Belgium with articles translating latest developments in e.g. epidemiology, biology, 
diagnosis and treatment to daily clinical practice. The aim of the BJMO is to update the readers 
on all the recent developments in oncology. The BJMO aspires to be an educational journal and 
therefore publishes mostly review articles. The BJMO knows a fixed format, with several sections, 
as described below. Manuscripts should be submitted to the Editorial Office (contact details on 
the last page). Should you decide to write a spontaneous article for the BJMO, please inform the 
editorial office on the topic of your article. That way we can avoid overlap between articles. All 
manuscripts, also those on invitation by editorial board, will be submitted to a review 
process, to ensure actuality and quality of the content of BJMO and therefore, it is possible 
you may be requested to adapt the text of your manuscript accordingly. Should your man-
uscript not meet the requirements of our reviewers, even after corrections have been made, 
the manuscript may be rejected for publication.

AUTHOR CRITERIA
The author(s) are required to fill in, sign (all co-authors as well) and return the copyright docu-
ment to the Editorial Office, with regards to copyright, financial disclaimer and conflicts of inter-
est. Please inform us if your manuscript has been previously published in another medical jour-
nal, or online, or you are planning to submit the same manuscript for publication to another 
medical journal (local or international journal). Please state the name of journal and the date of 
publication or expected period of publication.

ROLE OF THE CORRESPONDING AUTHOR
The corresponding author will serve on behalf of all co-authors as the primary correspondent 
with the editorial office during the process of submission and review. 
 
CATEGORIES OF ARTICLES
The BJMO has several editorial sections of different contributions, namely:

REVIEW ONCOLOGY
These reviews deal with new and existing insights within the field of oncology and related areas 
(including genetics, cellular biology, palliative care, oncopsychology, etc.) which are relevant to 
clinical practice. Frequently, this section of the journal covers reviews on the pathogenesis, etiolo-
gy, diagnosis and treatment of a certain syndrome/tumor. The author should keep in mind that all 
manuscripts published should contribute to the education and support of clinicians in oncology.

Each manuscript should have following structure:
a) Title
b)  Summary
c) Key Words
d) Introduction
e) Main section divided into subsections
f) Conclusion(s)
g) Key Messages for clinical practice (several bullets, in a separate square)
h) References (in ‘Vancouver’ style) - maximum of 30.
i)  Correspondence address, title, gender (if not clear from the name) and position of author(s)
j)  Disclaimer regarding financial support received from any party in relationship with the  

content of the manuscript that might influence the authors’ opinion or editorial 
independence in the present or recent past

k) English UK spelling throughout the manuscript.
 
Recommended length: 3,000-3,500 words (6-7 pages A4) maximum (including references, ta-
bles and figures). Special guidelines for illustrations, references and submission of manuscripts: 
See last page of these instructions for authors.

PRACTICE GUIDELINES
This section typically includes reviews on Practice Guidelines that recently were adopted in the 
field of oncology, with practical or personal comments and opinions of the author(s). The manu-
script must be structured as mentioned under pt.1. and should be no longer than 3,000 words 
(6 pages A4) including all tables, figures, illustrations and references. 

PHARMACOTHERAPY
In the section ‘Pharmacotherapy’ an objectively written review is presented on the mechanisms of 
action of a drug or of a class of drugs and how these treatments are used in clinical practice (in-
cluding the rationale for making choices between different treatment options based on the avail-
able evidence from clinical trials, information on dosing and interactions, etc). In case only one 
drug is discussed, it is critically important to ensure the independence of the content of the 
manuscript of the pharmaceutical company that markets the drug. Articles that merely serve as 
promotion for a drug or several drugs, are not accepted. Based on this review, clinicians must be 
supported in defining the optimal treatment strategy based on evidence based data and opinions 
that are broadly supported by leading opinion leaders in their field. Contributions must be no 
longer than 2,500 words (5 pages A4) including references, illustrations, tables, etc. Please struc-
ture your manuscript as mentioned under pt.1. 

RESEARCH
In the section ‘Research’ an original research article is published. The structure of a contribution 
to this section should include 1.Title; 2.Key words; 3.Summary; 4.Introduction; 5. Body copy; 6. 
Conclusions; 7. Key messages for clinical practice; 8. References; 9.Name(s), title(s), position(s) 
and correspondence address(es) of author(s); 10.Disclosure statement(s) on author (or authors). 
Contributions must be no longer than 2,500 words (5 pages A4) including references, illustra-
tions, tables, etc.  

ONCOCASE - A CASE REPORT
In this editorial section of the BJMO, a clinical case history is presented with the most
important pitfalls for clinical practice. Contributions for this section should be no
longer than 2,000 words (4 pages A4, including all references, tables, illustrations)
and should be structured as described under pt.1 of these guidelines for authors
(‘Review Oncology’). Very important are the ‘Key Messages’ for the readers – these
should not be forgotten - see further under pt. 1g. 

ONCOTHESIS
In the section ‘Oncothesis’ a dissertation is presented by a (medical) doctor recently promoted to 
PhD. The publication date of these theses should preferably not be longer than 6 months prior to 
submission. Structure of contributions: 1.Title; 2.Key words; 3.Summary; 4.Introduction; 5. 
Body copy; 6. Conclusions; 7. Key messages for clinical practice; 8. References; 9.Name(s),

title(s), position(s) and correspondence address(es) of author(s); 10.Disclosure statement(s) on 
author (or authors). Recommended maximum length: 3 pages (1,500 words), including referenc-
es and illustrations. 

ONCOQUIZ 
The quiz section of the BJMO exists of 1 picture /image/scan representing a certain tumor or dis-
ease activity with a short introduction and only 1 Question: What is your diagnosis? In a separate 
section of the journal, the answer to this question is given to the readers. Recommended maxi-
mum length: 1 page A4 (maximum of 500 words) including the visual and references. 

PHARMACO-ECONOMICS 
The Pharmaco-Economics section of the BJMO describes a theme of interest for practicing clini-
cians in oncology in Belgium, related to economical aspects of treatments or procedures and the 
decision-making regarding the application of a treatment or procedure in the clinic (comparing 
costs and benefits). In addition, national or local governmental policies should be taken into ac-
count. Structure of the contributions in this section: 1.Title; 2. Key words; 3.Introduction; 4.
Body copy; 5. Conclusions; 6. Key messages for clinical practice; 7. References; 8. Name(s), ti-
tle(s), position(s) and correspondence address of author(s). Recommended length: maximum of 
1,000 words (2 pages A4) including illustrations, tables, figures and references.

CONGRESS NEWS
The section Congress News presents the most important highlights of national and/or interna-
tional scientific congresses focusing on clinical practice. Maximum length of manuscripts: 1,000 
words (maximum 2 pages A4). Structure of contributions: 1.Title; 2 Body copy 3.Main conclu-
sions; 4. (If applicable to content): key messages for clinical practice; 5. References, if applicable; 
6.Name(s), title(s), position(s) and correspondence address(es) of author(s). 

REIMBURSEMENT NEWS
The Reimbursement News section systematically covers all new oncology drugs that have become 
available in Belgium, including a short description of the reimbursement modalities. Changes in 
the reimbursement criteria of oncology drugs are also listed.

LETTERS-TO-THE-EDITOR
Readers can submit a Letter-to-the-Editor, giving opinions and comments on previously pub-
lished issues of the BJMO. Letters-to-the-Editor must be submitted no later than 4 weeks after 
publication of a manuscript in the BJMO to the Editorial Office. Please state the publication in the 
BJMO which you are referring to. The Editorial Board reserves the right not to publish Let-
ters-to-the-Editor that are received at a later date to preserve the actuality of the content of the 
BJMO. Maximum length: 500 words (1 page A4). 

CALENDAR OF EVENTS / ANNOUNCEMENTS
In the agenda, announcements are published of local and international congresses, symposia and 
announcements of the BSMO. This section is written by the Editorial Secretariat in collaboration 
with the BSMO and the Editorial Board. 

SPECIAL EDITORIAL SUPPLEMENTS (OPTIONAL SECTION)
Several times a year, the abstract of lectures given at the scientific symposia of the BSMO, are 
covered in a separate educational supplement to the journal. This section is written by the lectur-
ers, in collaboration with the BSMO and the Editorial Secretariat. 

ILLUSTRATIONS
Illustrations are welcomed for publication. Please submit illustrations, graphs and tables as origi-
nal files in Word, PowerPoint or Illustrator (with editable text). Photographs or medical images 
should be submitted in TIFF or JPEG format, with a minimum resolution of 300 dpi and a 
minimum size 10 x 6 cm or larger. Please number all illustrations in the sequence in which these 
are mentioned in the text of your manuscript. Please clearly explain all symbols, units and abbre-
viations used in the illustration within the caption that accompanies the illustration. A legend/
caption with each illustration is mandatory.

REFERENCES
Please refer to published references from international literature in the sequence in which these 
are mentioned in your manuscript. Range your references from low to high numbers, i.e. starting 
with reference 1, and ascending.
All references listed within the text should be at the end of the sentence, after the point, in super-
script and without brackets. Please always use the ‘Vancouver style’ for the structure of your list 
of references:

EXAMPLE:
Reynolds EH, Bottiglieri T, Laundy M, et al. Subacute combined degeneration with high serum 
vitamin B12 level and abnormal vitamin B12 binding protein. Arch Neurol. 1993;50(7):739-42.
Name all authors in case of 3 or fewer authors. In case there are 4 or more authors, please state 
only the first 3 authors in a row, with full detail, followed by: “et al.”. Please abbreviate the names 
of international journals in agreement with the Index Medicus (or international standards). In-
structions for submission of manuscripts to the Editorial Office Your manuscript needs to be 
written and submitted in Word 6.0 or a higher version. Please insert a page number on each page 
of your manuscript.

Always submit, together with your manuscript:
1)  Your correspondence address with telephone number and e-mail address where you can  

be contacted (assuming that the person who submits the manuscript is also the first author 
or the corresponding author).

2)  Permission in writing of publisher(s) or of third parties or persons for use of materials  
previously published elsewhere or for use of photographs that depict patients or  
persons in general in a recognisable way.

3)  Permission from other publishers in order to be able to use materials (such as tables or  
graphs) that were previously published in other journals should be obtained by the authors.  
Please enclose the written permission with the submission.

Should you have any questions or concerns after having read these instructions for authors, please feel free 
to contact the BJMO Editorial Office at:

ARIEZ INTERNATIONAL B.V.
Vanessa Vernimmen
BJMO Publishing Manager
Telephone: +32 (0)9 227 4616
E-mail: editor@bjmo.be

Belgian Journal of Medical Oncology (BJMO)

INSTRUCTIONS FOR AUTHORS


