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ABSTRACT

Tumour boards are meetings where physicians from various disciplines treating cancer patients meet to recommend evidence-based or
the best possible treatment plan. These meetings have evolved with time and now, in every part of the world; site-specific multi-discipli-
nary tumour boards are established. These meetings are considered pivotal for improving patient outcomes. The advances in molecular
and genetic knowledge and technique and their integration in treatment options have paved the way for multiple therapeutic options.
However, the adoption of personalised treatment choices is associated with a huge financial burden, especially in low and middle-income
countries (LMICs). A molecular tumour board can help to identify and suggest the most appropriate plan of management.
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With a continuously evolving oncology field, it is impossible for
thecancer-careprovidertobeupdatedinalldisciplines. Thischal-
lenge can be mitigated, to a large extent, by the establishment of
multidisciplinary tumour board meetings and providing a
comprehensive management plan for patients. In the recent
past, connecting all related disciplines has been swift and has
transitioned from general to site-specific multidisciplinary
tumour boards.

The recent developments in molecular pathology and transla-
tional science have opened new avenues for cancer prevention,
early detection, diagnosis and treatment, and have beentermed
as precision oncology. Just as the knowledge of HER2-amplifica-
tion in breast cancer, mutations in estimated glomerular filtra-
tion rate (EGFR) and anaplastic lymphoma kinase (ALK) genesin
patients with non-small cell lung cancer (NSCLC) is mandatory to
prescribe appropriate targeted therapies, it is equally important
to know the tumour mutational burden (TMB), the status of
mismatch repair proteins (MMR), b-raf mutations, breast cancer
(BRCA) gene mutation and neurotrophic tyrosine receptor
kinase (NTRK)fusioninseveral cancerstoguide the treatment.

Correspondence to: Dr. Agha Muhammad Hammad Khan,
Department of Radiation Oncology, Sultan Qaboos
Comprehensive Cancer Care and Research Centre,
Muscat, Oman

E-mail: dramhk@gmail.com

Received: August 21, 2022; Revised: March 31, 2023;
Accepted: July 22, 2023

DOI: https://doi.org/10.29271/jcpsp.2023.09.1070

Comprehensive genomic profile (CGP) combines immunohisto-
chemistry, transcriptomics, and gene sequencing to allow to
choose notonly the druggable molecularalterations, butalso the
driver mutations, and the mechanisms of resistance. Alterna-
tively, theresults may directthe oncologistand the patientstoan
ongoing clinical trial. These tests also help in establishing diag-
nosis and communicating prognosis. This information at the
geneticand molecularlevelhelpsanoncologist to provide perso-
nalised cancer management. Pursuing the concept of person-
alised treatmentinthe modern era can be further enhanced with
the establishmentofamoleculartumourboard (MTB). With cons-
tantly increasing opportunities for precision oncology and
closing the gap between diagnosis and matched targeted thera-
pies, theimportance oftherole of MTBs is ever-growing.*

MTBis arelatively new and evolving conceptintheliterature.>’ In
order to establish an MTB, a medical oncologist, surgeon, radia-
tion oncologist, pathologist, radiologist, geneticist and genetic
counsellor, clinical pharmacist, molecular pathologist, and bioin-
formatician are considered the core members.®

MTB can enhance the quality of patient care and the institu-
tion's reputation in several ways. The selection of patients,
optimum time to do CGP in the course of illness, and the
turnaround time of the molecular results have been under
debate.? Patients discussed in the MTB usually have exhausted
multiple lines of treatment, and no guideline-based treatment is
available. Additionally, a heterogeneous group of rare tumours,
suchassarcoma, isfrequently discussed. More recently, with the
advent of immune checkpoint inhibitors and other tissue
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agnostic tyrosine kinase inhibitors, common tumours such as
lung and colo-rectal cancers and other diverse tumour types are
also discussed. Rare cancer collectively represents 1/4" of all
tumour types, and in the absence of standard-of-care treat-
ments, especially at relapse, the cases could be discussed in
MTB. For many physicians, the optimum time to ask for the Next--
generation sequencing (NGS) would be at the time of diagnosis
for patients with rare cancers, and at the time of relapse for
patients not responding to standard-of-care systemic therapies.
MTB should also discuss the pre-analytical aspects of the
outcomes, such as selection of tissue, informed consent in the
case of a germline mutation, and the management plan, espe-
cially in the case of false-negative results. It is also important to
keep in mind the turnaround time of almost 4-6 weeks before the
results could be discussed further in MTB. Finally, the impact of
the results should be kept in mind. Targeted therapies and
expanding are expensive. For example, in one series of 191
patients, 69% underwent molecular testing using NGS, of whom
34.5% wereidentified to have actionable mutations.’

The leading cancer centres have initiated MTBs, intending to
provide precision care. A recently published systematic review
reported 6303 cases from 40 centres discussed in MTB from all
around the world, highlighting its adaptation.’” MTB may also
pave the way for more research. One example is to study the
correlation between gene alterations and radiological features,
the so-called ‘radio genomics’.'**? Furthermore, MTB may help
institutionstodevelopcollaborationtoincreaseclinicaltrial parti-
cipation. The Global Alliance for Genomics and Health has
published literature emphasising the importance of sharing
genomic data sets and stressing the need of a globally
harmonised, more effective data sharing culture. Furthermore,
MTB can be used for quality care. A survey on global practices for
sequencing cancer samples found wide variation in procedures,
with bioinformatics pipelines employing different mutation
calling/variant annotation algorithms.* Siu et al. reviewed key
molecular profiling and big data initiatives in cancer care,
including the current data with challenges and potential solu-
tions. MTB can facilitate the interpretation of cancer genomics
andthus, optimal MTB functioning.™

Ontheonehand, MTB helpsto guide precisiontreatment, which
may improve the efficacy of treatment, reduce undesired
toxicity, andsavethe cost; ontheother, settingup the corefacili-
ties for the MTB, such as NGS may be expensive, especially in
resource-constrained settingsand countries, suchasthe LMICs.
Furthermore, the costofadaptationand procurementof person-
alised treatment may also be a major hurdle. The treatment of
cancer is already expensive, especially for the pay-out-of-
pocket payers. A data study of Surveillance, Epidemiology and
End-Results Program (SEER) data 2.7 times more chances of
bankruptcy as compared to non-cancer patients, in one of the
best health systemsin the world. The same statistic was quoted
for the younger population who are at a greater risk of
bankruptcy.” Seventy-nine percent of cancer patients were
reported to be suffering from a moderate to catastrophic finan-
cialburdenduringthe treatment, alsoleadingtoagreaterrisk of

deathascomparedtonon-cancerpatients.*® Anewterm, "finan-
cial toxicity" has emerged, underscoring the need for judicious
use ofthetechnology.

Setting up MTB in LMICs should be carefully considered. The cost
of settingupthe NGS, theinterpretation by the bio-informatician,
and the discussion with geneticist, can be reduced by estab-
lishing MTBs in centre of excellence and allowing cancer centres
the access through teleconferencing. This would not only curtail
the cost, save the travelling time, but will also provide the expert
advice and a second opinion from the experienced oncologistsin
academic institutions and centres of excellence. Secondly, the
general oncologist should receive awareness and education
abouttheimportance of CGPindifferent patients and indications
for referring patients to MTB. Thirdly, the addition of a financial
counsellor to the MTD may help to identify possible sources of
funding. Finally, patients may be directed to ongoing clinical
trials, or alternatively, clinical trials may be initiated, and the
patients could berecruited.

COMPETING INTEREST:
Theauthorsdeclared nocompetinginterest.

AUTHORS’ CONTRIBUTION:

AMH: Concept designing, drafting, final approval, agreement to
beaccountableforallaspects ofthe work.

IB: Drafting, final approval, agreement to be accountable for all
aspectsofthework.

ZA: Conceptdesigning, final approval, agreement to be account-
ableforallaspectsofthework.

ANA:Final approval, agreementto be accountable forall aspects
ofthework.

REFERENCES

1. Parker BA, Schwaederlé M, Scur MD, Boles SG, Helsten T,
Subramanian R, et al. Breast cancer experience of the
molecular tumour board at the University of California, San
Diego Moores cancer center. J/ Oncol Prac 2015; 11(6):
442-9. doi: 10.1200/)JOP.2015.004127.

2. Erdmann J. All aboard: Will molecular tumour boards help
cancer patients? Nature Med 2015; 21(7):655-7. doi:
10.1038/nm0715-655.

3. Schwaederle M, Parker BA, Schwab RB, Fanta PT, Boles SG,
Daniels GA, et al. Molecular tumour board: The University of
California San Diego Moores cancer center experience. Oncol
2014; 19(6):631. doi: 10.1634/theoncologist.2013- 0405.

4. Laskin ], Jones S, Aparicio S, Chia S, Ch'ng C, Deyell R, et al.
Lessons learned from the application of whole-genome
analysis to the treatment of patients with advanced
cancers. Molecular Case Studies 2015; 1(1):a000570. doi:
10.1101/mcs.a000570.

5. Larson KL, Huang B, Weiss HL, Hull P, Westgate PM, Miller
RW, et al. Clinical outcomes of molecular tumour boards: A
systematic review. JCO Precision Oncology 2021; 5:1122-
32. doi: 10.1200/P0.20.00495.

6. Van der Velden D, Van Herpen C, Van Laarhoven H, Smit E,
Groen H, Willems SM, et al. Molecular tumour boards:
Current practice and future needs. Ann Oncol 2017,
28(12):3070-5. doi: 10.1093/annonc/mdx528.

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(09): 1070-1072

1071



A step towards personalised cancer treatment in lower middle-income countries (LMICS): molecular tumour boards

7.

10.

11.

VanderWalde A, Grothey A, Vaena D, Vidal G, EINaggar A,
Bufalino G, et al. Establishment of a molecular tumour
board (MTB) and uptake of recommendations in a
community setting. / Personal Med 2020; 10(4):252. doi:
10.3390/jpm10040252.

Rolfo C, Manca P, Salgado R, Van Dam P, Dendooven A,
Ferri Gandia ], et al. Multidisciplinary molecular tumour
board: A tool to improve clinical practice and selection
accrual for clinical trials in patients with cancer. ESMO Open
2018; 3(5):e000398-e. doi: 10.1136/esmoopen- 2018-000398.

Harada S, Arend R, Dai Q, Levesque JA, Winokur TS, Guo R,
et al. Implementation and utilization of the molecular
tumour board to guide precision medicine. Oncotarget
2017; 8(34):57845. doi: 10.18632/oncotarget.18471.

Luchini C, Lawlor RT, Milella M, Scarpa A. Molecular tumour
boards in clinical practice. Trends In Can 2020; 6(9):
738-44. doi: 10.1016/j.trecan.2020.05.008.

Abbasi AN, Khan AMH, Qureshi BM. Radiomics - using
artificial intelligence in the quest towards personalised
radiation treatment. J Coll Physicians Surg Pak 2019; 29(2):
99-100. doi: 10.29271/jcpsp.2019.02.99.

12.

13.

14.

15.

16.

Song J, Yin Y, Wang H, Chang Z, Liu Z, Cui L. A review of
original articles published in the emerging field of radio-
mics. Eur J Radiol2020; 127:108991. doi: 10.1016/ j.ejrad.
2020.108991.

Vis D, Lewin J, Liao R, Mao M, Andre F, Ward R, et al.
Towards a global cancer knowledge network: Dissecting the
current international cancer genomic sequencing
landscape. Ann Oncol 2017; 28(5):1145-51. doi: 10.1093/
annonc/mdx037.

Siu LL, Lawler M, Haussler D, Knoppers BM, Lewin J, Vis DJ,
et al. Facilitating a culture of responsible and effective
sharing of cancer genome data. Nature Med 2016; 22(5):
464-71.9. doi: 10.1038/nm.4089.

Ramsey S, Blough D, Kirchhoff A, Kreizenbeck K, Fedorenko
C, Snell K, et al. Washington state cancer patients found to
be at greater risk for bankruptcy than people without a
cancer diagnosis. Health Aff 2013; 32(6):1143-52. doi:
10.1377/hlthaff.2012.1263.

Goldstein DA. Financial toxicity in cancer care-Edging
toward solutions. Cancer 2017; 123(8):1301-2. doi: 10.
1002/cncr.30555.

1072

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(09): 1070-1072



