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Picture a city under the vigilant watch of a cutting-edge 
surveillance network: advanced cameras scan, identify, and mark 
potential threats with meticulous precision. This capability extends 
far beyond city streets. Within the human body lies an even more 
sophisticated system, finely tuned to detect and eliminate unseen 
dangers with unparalleled accuracy. Immunotherapy stands at the 
forefront of modern medicine, where science harnesses the body’s 
own defenses to confront one of humanity’s most formidable 
adversaries: cancer.

Cancer cells can impair immune responses through 
sophisticated mechanisms, such as the expression of PD-L1, which 
inhibits T-cell activity, secretion of cytokines to dampen T-cell 
and natural killer cell function, modulation of immune cells, and 
manipulation of the tumor microenvironment to inhibit immune 
efficacy. Immunotherapy seeks to enhance the immune system’s 
ability to target cancer cells by stimulating immune responses, 
overcoming immunosuppression, and directly targeting cancer 
cells. Key strategies include monoclonal antibodies targeting 
cancer antigens, immune checkpoint inhibitors, that enhance 
immune recognition, cancer vaccines stimulating tumor-specific 
immune responses, cytokines boosting immune activity, adoptive 
cell transfer modifying patient cells for enhanced cancer targeting, 
and oncolytic virus therapy employing viruses to selectively 
destroy cancer cells and provoke immune responses.

Immunotherapy addresses the limitations of traditional 
cancer treatments by enhancing immune system specificity and 
effectiveness, countering resistance and evasion mechanisms. It 

offers targeted therapies that improve long-term outcomes and 
provide novel options for cancers such as advanced melanoma and 
resistant lung cancers, without the severe side effects associated 
with conventional chemotherapy. By fostering durable immune 
responses, immunotherapy promises sustained remission and 
potential cures, significantly enhancing patient prognosis in 
challenging cases.

Immunotherapy harnesses the immune system to target 
cancer cells effectively through diverse mechanisms. Examples 
include immune checkpoint inhibitors like pembrolizumab and 
ipilimumab, monoclonal antibodies such as rituximab for non-
Hodgkin lymphoma and trastuzumab for HER2-positive breast 
cancer, cancer vaccines like those against HPV for cervical cancer, 
cytokines such as IL-2 and interferon-alpha, adoptive cell transfer 
with CAR T-cell therapies like tisagenlecleucel for leukemia 
and lymphoma, and oncolytic virus therapy like talimogene 
laherparepvec for melanoma.

While groundbreaking, immunotherapy presents challenges, 
including the induction of severe immune-related side effects 
such as colitis, hepatitis, and pneumonitis. The high cost of these 
therapies often limits accessibility, and their efficacy varies 
significantly among patients, with some showing minimal benefit. 
Overactive immune responses can lead to autoimmune conditions, 
where the body attacks its tissues. Additionally, immunotherapy 
typically requires time to take effect, delaying therapeutic benefits 
compared to chemotherapy. Cancer cells may also develop 
resistance to these treatments, complicating ongoing management, 
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and the complexity of monitoring and adjusting therapy further 
adds to the challenge of effective immunotherapy administration.

Immunotherapy has established itself as the standard of 
care for several cancers. In melanoma, PD-1 inhibitors such as 
pembrolizumab (Keytruda) and nivolumab (Opdivo) are used 
commonly. For non-small cell lung cancer (NSCLC), pembrolizumab 
and nivolumab are preferred, particularly for tumors with high 
PD-L1 expression. In Hodgkin lymphoma, brentuximab vedotin 
(Adcetris) and PD-1 inhibitors are integral to the treatment regimen. 
Pembrolizumab is widely utilized in bladder cancer, especially 
for metastatic cases. For head and neck cancer, pembrolizumab 
(Keytruda) is the standard for PD-L1-positive tumors. In renal 
cell carcinoma, PD-1 and CTLA-4 inhibitors are considered the 
standard for advanced stages.

The future of immunotherapy is focused on enhancing its 
efficacy and expanding its applicability across various cancer 
types. Advancements are anticipated in combining immunotherapy 
with other treatment modalities, such as chemotherapy, radiation, 
and targeted therapies, to improve outcomes and overcome 
resistance. The development of personalized immunotherapy, 
tailored to individual genetic and molecular profiles, promises to 
enhance precision. Research into novel targets and mechanisms to 
overcome resistance, alongside innovations in CAR T-cell therapy 
and immune checkpoint inhibitors, aims to improve specificity and 
efficacy while minimizing adverse effects. Expanding indications 
to include more diverse cancers and earlier stages, coupled with 
the identification of robust biomarkers for patient selection, is 
expected to further solidify immunotherapy as a cornerstone in 
oncology. Perez., et al. reported that 34.8% of patients achieved 
a complete clinical response with pembrolizumab in advanced 
melanoma. Moreover, the progression-free survival (PFS) rates 
were notably high, with 97.5% at one year and 94.7% at three 
years following treatment discontinuation. This significant success 
exemplifies the promising advancements in immunotherapy, 
offering substantial hope for more durable and effective cancer 
treatments across various malignancies. The development of 
tailored vaccines targeting tumor epitopes could further enhance 
therapeutic outcomes for resistant forms, reinforcing optimism 
surrounding the future of cancer immunotherapy.
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