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Functions of Various Immunotherapy Related Biomarkers in Treating Cancerous

Cells

Michael Graham'

Department of Biomolecular Medicine, Ghent University, Ghent, Belgium

DESCRIPTION

Immunotherapy encompasses various techniques designed to
enhance or restore the body's immune response against cancer.
These include immune checkpoint inhibitors, adoptive cell
transfer, cancer vaccines and cytokines. Each method operates
on the principle of manipulating the immune system's inherent
ability to recognize and eliminate abnormal cells, such as
cancerous tumors. This has yielded remarkable results to
patients with previously untreatable cancers. However, the
immunotherapy hinges on a critical factor i.e., biomarkers [1].

Role of biomarkers

Biomarkers plays a pivotal role in cancer immunotherapy by
serving as indicators that help in predicting treatment response,
monitor disease progression and guide therapeutic decisions. In
the context of immunotherapy, biomarkers can broadly be
categorized into several types such as predictive biomarkers,
prognostic biomarkers, monitoring biomarkers [2-4].

Predictive biomarkers: These biomarkers provide whether a
patient is likely to respond to a specific immunotherapy
treatment. They help identify individuals who are most likely to
benefit from a particular therapy, thereby optimizing treatment
selection and improving patient outcomes.

biomarkers:  Prognostic ~ biomarkers  gives

information about the likely course of the disease in the absence

Prognostic

of treatment. They help clinicians the overall outlook for a
patient and to treat using adaptive methods.

Monitoring biomarkers: These biomarkers are used to assess
treatment response and monitor disease progression during
therapy. They provide realtime feedback on the effectiveness of
treatment, enabling timely adjustments if necessary.

Key biomarkers in cancer immunotherapy

These include Programmed Death-Ligand 1 (PD-L1) expression,
Tumor Mutational Burden (TMB), Microsatellite Instability
(MSI) and Tumor-Infiltrating Lymphocytes (TILs).

PD-L1 expression: Programmed Death-Ligand 1 (PD-L1) is a
protein expressed by some cancer cells that inhibits the immune
response. Checkpoint inhibitors targeting PD-L1 or its receptor
PD-1 have shown significant efficacy in various cancers,
including melanoma, lung cancer and bladder cancer. PD-L1
expression levels in tumor tissues serve as a predictive biomarker

for response to anti-PD-1/PD-L1 therapies [5].

Tumor Mutational Burden (TMB): Tumor Mutational Burden
(TMB) quantifies the total the
Deoxyribonucleic Acid (DNA) of a tumor cell, usually expressed
as mutations per Megabase (Mb) of examined DNA. It reflects
the genetic mutation load within the tumor genome. Higher
TMB is associated with enhanced production of neo-antigen.
Abnormal proteins that can be recognized by the immune
system by potentially enhancing response to immunotherapy.
This has positioned TMB as a predictive biomarker in cancers
like melanoma and lung cancer, especially in the context of

mutations present in

treatment with immune checkpoint inhibitors.

Microsatellite  Instability (MSI): MSI is a
characterized by errors in DNA replication, resulting in the
accumulation of mutations within microsatellite sequences.
Tumors with high MSI exhibit a high mutational load and are
more likely to respond to immune checkpoint inhibitors. MSI
status serves as a predictive biomarker, particularly in colorectal
cancer and other solid tumors [6-8].

condition

Tumor-Infiltrating Lymphocytes (TILs): TILs are immune
cells that have migrated into a tumor. High levels of TILs,
particularly cytotoxic T lymphocytes, indicate an
immune response against the tumor and are associated with

active

improved outcomes in various cancers, including melanoma
and ovarian cancer. TILs serve as both prognostic
predictive biomarkers in the context of immunotherapy.

Challenges

Variability in biomarker assessment methods, tumor heterogeneity
and evolving resistance mechanisms can complicate their utility in

and

clinical practice. Additionally, identifying biomarkers applicable
across different cancer types and treatment modalities remains a
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priority for ongoing study [9]. Biomarker discovery and
validation include the integration of genomic and proteomic
profiling, advanced imaging techniques and artificial intelligence-
driven algorithms to refine biomarker identification and
interpretation [10]. Collaborative efforts among researchers,
clinicians and pharmaceutical companies is necessary to
accelerate the translation of biomarker discoveries into clinical

applications.

CONCLUSION

Biomarkers are indispensable tools in the era of cancer
immunotherapy, guiding treatment decisions and improving
patient outcomes. As per the complex exchange between the
immune system and cancer, biomarkers help in treating the
individual patients. The novel biomarkers expand the reach of
immunotherapy and transforms the landscape for cancer
treatment.

In summary, biomarkers serve as a basic for personalized cancer
care, which is providing an approach for treatment optimization
and patient-centric outcomes in the field of cancer

immunotherapy.

REFERENCES

1. Kodach LL, Peppelenbosch MP. Targeting the myeloid-derived
suppressor cell compartment for inducing responsiveness to immune
checkpoint blockade is best limited to specific subtypes of gastric
cancers. Gastroenterology. 2021;161(2):727.

Immunotherapy (Los Angel), Vol.10 Iss.2 No:1000255

10.

OPEN 8 ACCESS Freely available online

Kucerova P, Cervinkova M. Spontaneous regression of tumour and
the role of microbial infection-possibilities for cancer treatment.
Anticancer Drugs. 2016;27(4):269-277.

Kienle GS. Fever in cancer treatment: Coley's therapy and
epidemiologic observations. Glob Adv Health Med. 2012;1(1):
92-100.

Galluzzi L, Vacchelli E, Bravo-San Pedro JM, Buque A, Senovilla L,
Baracco EE, et al. Classification of current
immunotherapies. Oncotarget. 2014;5(24):12472-12508.
Riddell SR. Progress in cancer vaccines by enhanced self-presentation.
Proc Natl Acad Sci. 2001;98(16):8933-8935.

Loukopoulos P, Mungall BA, Straw RC, Thornton JR, Robinson
WF. Matrix metalloproteinase-2 and -9 involvement in canine tumors.
Vet Pathol. 2003;40(4):382-394.

Dizon DS, Krilov L, Cohen E, Gangadhar T, Ganz PA, Hensing

TA, et al. Clinical cancer advances 2016: Annual report on progress

anticancer

against cancer from the American Society of Clinical Oncology. ] Clin
Oncol. 2016;34(9):987-1011.

Ansell SM, Lesokhin AM, Borrello I, Halwani A, Scott EC,
Gutierrez M, et al. PD-1 blockade with nivolumab in relapsed or
refractory Hodgkin's lymphoma. N Engl ] Med. 2015;372(4):311-319.
Gettinger SN, Horn L, Gandhi L, Spigel DR, Antonia SJ, Rizvi
NA, et al. Overall survival and long-term safety of nivolumab (anti-
programmed death 1 antibody, BMS-936558, ONO-4538) in patients
with previously treated advanced non-small-cell lung cancer. J Clin
Oncol. 2015;33(18):2004-2012.

Larkin ], Lao CD, Urba WJ, McDermott DF, Horak C, Jiang J, et
al. Efficacy and safety of nivolumab in patients with BRAF V600
mutant and BRAF wild-type advanced melanoma: A pooled analysis of

4 clinical trials. JAMA Oncol. 2015;1(4):433-440.


https://www.gastrojournal.org/article/S0016-5085(21)00574-6/fulltext?referrer=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
https://www.gastrojournal.org/article/S0016-5085(21)00574-6/fulltext?referrer=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
https://www.gastrojournal.org/article/S0016-5085(21)00574-6/fulltext?referrer=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
https://www.gastrojournal.org/article/S0016-5085(21)00574-6/fulltext?referrer=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
https://journals.lww.com/anti-cancerdrugs/fulltext/2016/04000/spontaneous_regression_of_tumour_and_the_role_of.1.aspx
https://journals.lww.com/anti-cancerdrugs/fulltext/2016/04000/spontaneous_regression_of_tumour_and_the_role_of.1.aspx
https://journals.sagepub.com/doi/10.7453/gahmj.2012.1.1.016?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.7453/gahmj.2012.1.1.016?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.oncotarget.com/article/2998/text/
https://www.oncotarget.com/article/2998/text/
https://www.pnas.org/doi/10.1073/pnas.171326398?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed
https://journals.sagepub.com/doi/full/10.1354/vp.40-4-382
https://ascopubs.org/doi/10.1200/JCO.2015.65.8427?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://ascopubs.org/doi/10.1200/JCO.2015.65.8427?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.nejm.org/doi/10.1056/NEJMoa1411087?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200www.ncbi.nlm.nih.gov
https://www.nejm.org/doi/10.1056/NEJMoa1411087?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200www.ncbi.nlm.nih.gov
https://ascopubs.org/doi/10.1200/JCO.2014.58.3708?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://ascopubs.org/doi/10.1200/JCO.2014.58.3708?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://ascopubs.org/doi/10.1200/JCO.2014.58.3708?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://jamanetwork.com/journals/jamaoncology/fullarticle/2293945
https://jamanetwork.com/journals/jamaoncology/fullarticle/2293945
https://jamanetwork.com/journals/jamaoncology/fullarticle/2293945

	Contents
	Functions of Various Immunotherapy Related Biomarkers in Treating Cancerous Cells
	DESCRIPTION
	Role of biomarkers
	Key biomarkers in cancer immunotherapy
	Challenges

	CONCLUSION
	REFERENCES

	Untitled



