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Abstract 
Therapy aimed at CD279 or programmed cell death protein 1, along with its ligand B7 homolog 1 or 

PD-L1 has taken oncology to a significantly higher level and has introduced many promising avenues 

for enhanced responses of the immune system against tumors. This work studies the possibility of 

antibodies in preventive and therapeutic approaches against these molecules for different cancers. 

The cells involved in cancer evade this response by causing T-cell exhaustion through the CD279/B7 

homolog 1 pathway. Monoclonal antibodies such as atezolizumab, durvalumab, and nivolumab disrupt 

this interaction, reactivating T cells and enabling the immune system to recognize and eliminate 

cancer cells effectively. Although clinical studies have established efficacy in managing cancers like 

renal cell carcinoma and non-small cell lung cancer, among others, challenges in the development of 
these molecules include toxicity, resistance, and patient-to-patient variability in their response. 
Apart from this, other biomarkers that have been studied for predicting therapeutic outcomes are 

tumor mutation burden and PD-L1 expression, which have demonstrated inconsistent clinical utility. 
Integration of CD279/B7 homolog 1 inhibitors with other treatments, such as chemotherapy and 

radiotherapy, along with molecular agents, has shown that this enhances efficacy. Still, mechanisms 

of resistance include alteration in the tumor microenvironment and dysregulation of the immune 

system, among others. Despite these challenges, the development of immunotherapy has provided 

new opportunities for the fine-tuning of therapeutic strategies, the expansion of application scope, 
and possibly the prevention of cancer in at-risk populations. The optimization of these treatments and 

ensuring greater clinical benefit will require further research into biological mechanisms, predictive 

biomarkers, and therapeutic combinations. 
Key words: Automated death ligand 1 (B7 homolog 1), Automated cell death protein 1 (CD279 

(Cluster of differentiation 279), Cancer prevention, Immune system, T cell proliferation. 

 

Introduction 

The global burden of cancer continues to be a massive health challenge that requires perpetual 

innovation to further improve the outcome for all affected. Traditionally, chemotherapy and radiation 

therapy have been the main treatments for cancer for many years. Although these can be successful, 

they often do have very harmful side effects and are not universally curative in the case of all cancer 

types or at all stages1, 2. This calls for other ways, which can really help with the fight against cancer 

and even reduce the pain associated with it. One of the promising methods for overcoming these issues 

has become using the immune system against the disease3, 4. Immunotherapy employs natural body 

defenses to recognize and destroy malignant cells without causing damage to the healthy tissues. 
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The targeted therapy provides many benefits over the conventional treatments as they reduce systemic 

toxicity and make the patients safer. The immune checkpoint inhibitors primarily programmed cell 

death protein 1 (CD279), along with its ligand B7 homolog 1, have transformed oncology into a 

landmark in terms of the advancement in cancer treatment5, 6. 

Immune checkpoints ensure proper self-tolerance by balancing immune responses, therefore acting to 

prevent autoimmunity. Cancer cells exploit these pathways to avoid immune surveillance, which 

contributes to the growth and development of the tumor. Inhibition of the CD279/B7 homolog 1 

pathway by checkpoint inhibitors can reactivate exhausted T cells to fight against the tumor once more 

with full strength7, 8. Although these inhibitors are promising enough to alter the course of the disease, 

the clinical drug effectiveness varies widely between patients and cancer types. Variability in outcomes 

is caused by factors such as tumor microenvironment, immune system heterogeneity, and mechanisms 

of resistance9. 

For example, pancreatic and gastric cancers suppress the function of T-cell priming and activation 

through immunosuppressive microenvironments10. Again, hypoxic conditions in a tumor also 

compromise the immune responses and, therefore, need a change in the tumor microenvironment and 

potentiation of immunity. Combining therapies, like the concomitant administration of immune 

checkpoint inhibitors with chemotherapy, radiotherapy, or targeted therapy have been developed to 

overcome such limitations11, 12. These strategies aim at putting together the effects of a single treatment 

and, therefore, amplifying the therapeutic efficacy and power of immunotherapy. However, there are 

still several challenges. Immune checkpoint inhibitors face primary or acquired resistance as one of the 

major challenges. Primary resistance is when the tumors are inherently non-responsive to 

immunotherapy, and acquired resistance develops after initial treatment success13, 14. 

Deeper insights into molecular and genetic mechanisms underpinning resistance and identification of 

predictive biomarkers will be used to individualize treatment decisions. There are many biomarkers 

that have been studied in detail for potential use in predicting therapeutic responses: tumor mutation 

burden and expression of B7 homolog 1, among others, which have not yet shown clinical utility15, 16. 

Furthermore, the immune system and tumor microenvironment are very active areas of study. Tregs, 

MDSCs, and other factors of immunosuppression within the tumor environment create problems for 

treatment. Advances like SNA liposomal nanoparticle conjugates and novel delivery systems could be 

promising approaches to increase the penetration and efficacy of immune checkpoint inhibitors17, 18. 

Revealing the pathway for CD279 (Cluster of differentiation 279)/B7 homolog 1: Comprehending 

t cell regulation and cancer immune evasion 

A vital aspect of the immune system is that it governs T-cell function and secures peripheral T- 

lymphocyte tolerance. Nevertheless, through the creation of B7 homolog 1, which binds to CD279 on 

T cells, leading to T cell exhaustion and diminished immune response, malignant cells can take 

advantage of this route. Similarly, it has been revealed that non-coding RNAs (ncRNAs) control 

cancer10, offering new insights into potential curative strategies. As a result, this pathway is critical for 

T cell activity and is often utilized by cancer cells to elude the immune system. By delaying T-cell 

depletion, obstructing this pathway with proteins such as immune-mediated checkpoint proteins may 

improve the immune response. 

Blockers of CD279 (Cluster of differentiation 279) and B7 homolog 1 in Cancer Immunotherapy 

Tumors utilize essential aspects of the immune system, including programmed cell death protein 1 and 

its ligand, B7 homolog 1, to thwart the immune system. Reactivation of T cells to combat cancer is an 

intriguing method for inhibitors targeting CD279/B7 homolog 1 to protect against cancer11. It is 

recommended that patients receive this vaccine as either monotherapy or combination therapy because 

it has shown efficacy against a variety of malignancies, such as renal cell carcinoma, non-small cell 

lung cancer, and breast cancer. These inhibitors are infrequently used in hospitals as monotherapy for 

breast cancer; rather, integrated strategies are required to optimize their safety and efficacy12,13. 

Furthermore, problems and therapeutic potential arise from interactions in the tumor microenvironment 

(TME), which comprises regulatory T cells (Tregs) and T helper 17 (Th17) cells. Blocking this 

signaling using new techniques, such as spherical nucleic acid (SNA) liposomal nanoparticle 

conjugates, has been proven to mitigate cancer progression and enhance survival in preclinical 

models14,15. In conclusion, accomplishments in the battle against cancer and research into overcoming 

resistance and improving care are still progressing. The complexity of the TMJ and the necessity for an 

integrated treatment approach rely on the merits of this field. To fully utilize these inhibitors in the 

treatment of cancer, exploration of their mechanisms of action and the development of novel 

therapeutic modalities are required16,17. 
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Mechanism by which antibodies prevent CD279 and B7 homolog 1 from functioning 

The biological process by which antibodies hinder these functions is impeding the interactions between 

the CD279 receptor and its ligand, PD-ligand 1 (B7 homolog 1), which is often overexpressed on the 

surface of cancer cells. Typically, this interaction causes T-cell fatigue or anemia, which effectively 

prevents the immune system from fighting the tumor. blocking antibodies reactivate T-cells by 

impeding this interaction, which amplifies the immune response towards tumors18. Remarkably, 

because of the complicated functional pathways and cross-connectivity within the immune checkpoint 

system, despite being considered part of the same immunotherapy subclass, may display distinct 

properties and procedures. The CD279: B7 homolog 1/PD-L2 and B7 homolog 1/CD28/CTLA-4: B7-1 

axes overlap and regulate each other's epitopes, interfaces, and signaling pathways, indicating that the 

specific agents in these categories could differ by virtue of their pharmacokinetics, pharmacodynamics, 

and mechanisms of action19. 

In summary, antibodies mitigate immunosuppressive signals that cancer cells employ to avoid 

recognition by the immune system. By blocking these interactions, these antibodies enable the immune 

system to identify and target tumor cells once again. To completely comprehend the clinical efficacy 

and safety profiles of CD279 (Cluster of differentiation 279) and B7 homolog 1 inhibitors, further 

head-to-head comparative studies are necessary to determine the specific mechanisms of action and 

potential differences between them20,21. 

CD279 /B7 homolog 1 inhibitors' effectiveness against various cancer types 

More than 20 types of cancer have displayed exceptional clinical efficacy, constituting an enormous 

advancement in the fight against cancer. These types of inhibitors provide long-lasting curative benefits 

and significant benefits by prompting the immune system to identify and eradicate carcinomas22. 

However, not all patients recover consistently from these treatments; only a small minority of patients 

show noticeable improvements in progression-free survival and overall survival. It is important to 

consider that while CD279/B7 homolog 1 inhibitors are considered to be the gold standard for 

monotherapy or combination therapy in advanced cancer, their effectiveness differs depending on the 

type of cancer23, and drug resistance continues to be an obstacle. For instance, metastatic prostate 

cancer has been modestly treated with these inhibitors, highlighting the importance of a combination of 

therapies for better outcomes24. In contrast, obstruction has been found to be a successful strategy for 

malignant breast tumors with high immunogenicity, such as triple-negative and HER-2 negative breast 

cancer. This medicine has recently been authorized by the FDA and is now an accepted therapy for 

solid tumors25. Inhibitors are a staple in modern cancer immunotherapy, illustrating their potency 

across a range of cancer subgroups. However, not all malignancies respond in precisely the same way 

to these inhibitors; thus, to maximize their therapeutic potential while offering benefits to a broader 

patient population, fundamental level predictive biomarkers and combination medication are 

needed26,27. 

A prolonged response is one of the benefits of CD279 (cluster of differentiation 279)/B7 homolog 

1 inhibitors 

Immune-regulating drugs that target the CD279/B7 homolog 1 axis can cause persistent side effects in 

some cancer patients. By reactivating T cell-mediated cancer prevention immune defenses, these 

inhibitors improve survival rates and lengthen tumor regression for cancers. The FDA's swift 

authorization of medications, such as pembrolizumab and nivolumab, for an array of tumors, including 

melanoma and non-small cell lung cancer, because of their impressive antitumor responses, is proof of 

the clinical efficacy of these inhibitors28. Despite these responses being constant, it is essential to 

remember that they are not always the case. Blockade is not beneficial for a substantial number of 

patients, and resistance, both primary and acquired, continues to be troublesome29. While therapies 

carry a higher risk of immune-related side effects, combination procedures, such as CD279 plus 

CTLA-4 obstructions, are showing interest in augmenting response rates, especially in those with an 

immune system that is less likely to respond to single-agent hindering. In conclusion, the clinical 

excellence of these inhibitors is that they offer the added advantage of relentless response in a 

particular subset of cancer patients30. 

To optimize the use of these medications while extending their positive effects to a broader patient 

population, additional research is required because of the differences in response and the presence of 

resistance mechanisms31. To boost both the efficacy and predictability of congestion, several 

techniques are being investigated, notably, combination therapies and the acquisition of predictive 

biomarkers, which can have lasting effects in a significant number of cancers patients32. By suppressing 

a link between these medications effectively lift the "brakes" on the immune system and empower it to 

target cancer cells with greater force33. In cancers such as non-small cell lung cancer (NSCLC), where 

they have been licensed for second-line treatment and have exhibited essential potency and long-lasting 

effects in select patient subgroups, clinical effectiveness is particularly noteworthy34. However, the 
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development of primary or acquired resistance and the lack of consistent biomarkers to predict 

response may restrict the beneficial effects of these inhibitors, which have shown promise in treating a 

variety of cancers35. 
Table 1: Clinical Applications of CD279 and B7 Homolog 1 Inhibitors. 

 

Cancer Type CD279 Inhibitor B7 Homolog 1 
Inhibitor 

References 

Non-small cell lung cancer 

(NSCLC) 

Pembrolizumab, 

Nivolumab 

Atezolizumab, 

Durvalumab 

[97, 98] 

Melanoma Pembrolizumab, 

Nivolumab 
- [99, 100] 

Renal cell carcinoma (RCC) Nivolumab Atezolizumab [101, 102] 

Triple-negative breast cancer 

(TNBC) 

- Atezolizumab [103, 104] 

Head and neck cancer Nivolumab Avelumab [105, 106] 

Hepatocellular carcinoma (HCC) Pembrolizumab, 

Nivolumab 

Atezolizumab, 

Durvalumab 

[107, 108] 

Their use in treating brain metastases is complicated by the unusual immune environment of the brain 

and the paucity of clinical data resulting from the exclusion of patients with active brain metastases 

from most clinical trials36. Let's sum up by saying that the inhibitors provide the benefit of long-lasting 

effects in the treatment of cancer, which is a huge advancement in the handling of some cancers, 

including NSCLC. After prior treatments fail, patients now have new hope because of these inhibitors, 

despite obstacles such as resistance and the requirement for predictive biomarkers37. To maximize the 

use of these inhibitors and extend their advantages to a larger patient group, it is imperative that 

combination therapy and biomarker research be continued38,39. 

Assessing Reaction with CD279 (Cluster of differentiation 279)/B7 homolog 1 Inhibitors 

Given that CD279/B7 homolog 1 inhibitors have demonstrated efficacy in treating various 

malignancies, including non-small cell lung cancer (NSCLC), a significant area of research is the 

evaluation of the response of individuals to these inhibitors40. To maximize treatment outcomes, 

treatment response rates vary and establishing accurate biomarkers is vital. Although tumor mutational 

demand and B7 homolog 1 expression are two of the most effective prognostic biomarkers, further 

biomarkers are currently being studied because their predictive value has not yet been confirmed. 

Although B7 homolog 1 expression has already been thoroughly studied, research has presented 

varying outcomes that address its association with therapy outcomes41. Further refinement is needed to 

assess the significance of B7 homolog 1 in choosing recipients for combined treatments such as 

chemotherapy and immunotherapy, regardless of whether this combination has been established as a 

notable advancement. Further biomarkers evaluated for their forecasting ability included immune- 

related adverse events, neutrophil-to-lymphocyte ratio, and microbiota42. Although tumor mutational 

take and B7 homolog 1 expression constitute essential biomarkers for predicting the response to 

CD279/B7 homolog 1 inhibitors, their capacity for forecasting is limited, and research on additional 

biomarkers is still in progress43. Optimizing patient selection for immune checkpoint inhibitor-based 

counseling requires the establishment of new biomarkers and the enhancement of existing biomarkers. 

Utilizing several biomarkers can enhance the reliability of therapeutic outcome prediction and, in turn, 

maximize the success of cancer immunotherapy44,45. 

Response-related biomarkers, include B7 homolog 1 expression and tumor mutational burden. 

Two identified markers associated with the response to immune checkpoint inhibitor (ICI) therapy 

were tumor mutational burden (TMB) and B7 homolog 1 expression. The receptivity of various types 

of cancer to immune checkpoint blockers (ICIs) has been predicted through B7 homolog 1 expression46; 

nevertheless, this predictive value is not absolute and may fluctuate based on the cancer subtype and 

other variables. In contrast, TMB has been found to be associated with an increased likelihood of 

response to immune checkpoint antagonists (ICIs), particularly for malignant tumors with high 

mutation rates, such as melanoma and non-small cell lung cancer (NSCLC), reflecting a greater 

probability of neoantigen creation47. Interestingly, there was an elaborate connection between TMB and 

the expression of B7 homolog 1. Contrary to previous studies, these biomarkers could direct the use of 

ICIs on their own because they do not significantly correlate with a wide range of cancer subtypes. 

For instance, pembrolizumab was successful in treating a case of jejunal adenocarcinoma with low B7 

homolog 1 expression but high TMB and microsatellite instability (MSI)48. This underlines the 

importance of considering genetic markers, in addition to B7 homolog 1 expression, such as TMB and 

MSI. In addition, it has been found that the capacity to forecast TMB varies depending on the age 
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group of lung cancer patients, with female patients demonstrating a stronger predictive performance. In 

the final analysis, TMB and B7 homolog 1 expression were significant biomarkers for predicting 

response to immune-mediated checkpoint blocker therapy; however, not all cancer types or patient 

demographics reacted similarly to both biomarkers49. They may function alone or in conjunction with 

additional indicators to help steer treatment decisions. Further research is required to enhance the 

utilization of these indicators in medical settings while understanding the deeper causes of their 

predictive abilities50. 

The limitations of existing biomarkers and the necessity for more research 

Recently, accessible biomarkers related to the CD279 (Cluster of differentiation 279)/B7 homolog 1 

axis have shown potential in diagnosing an extensive spectrum of malignancies and in anticipating the 

therapeutic efficacy of immunotherapies. However, these are specific constraints that make further 

investigation necessary51. Additional complicated biomarkers need to be developed, as exemplified by 

the finding that, whereas high CD279+ lymphocyte density has been associated with worse clinical 

failure-free survival in prostate cancer, this finding was not highly significant across all patient classes. 

Conversely, squamous cell carcinoma and lung adenocarcinoma exhibit distinct predictive performance 

for B7 homolog 1, showing that the function of the pathway might vary according to the context and 

requires additional research52. When the broader application of these biomarkers is brought into 

consideration, there are inconsistencies and intriguing details of the surface. Another investigation that 

threw suspicion on the assumption that primary tumor biopsies are reflective of the disease position 

was the detection of B7 homolog 1 in circulating tumor cells, which was not consistent with the 

immunohistochemical findings in the initially diagnosed tumors of patients with clear cell renal cell 

carcinoma53. 

Distinct manifestation patterns have been observed in immune cell subsets in comparison with controls, 

raising concerns regarding the function of this protein in illnesses such as multiple sclerosis54. In 

summary, the limits to the currently available biomarkers are clear, despite the fact that they are a 

crucial component of the immune response to cancer and have been successfully targeted with 

immunotherapies55. These involve discrepancies in the predictive value between cancer types, 

contradictions between circulating and primary tumor biomarkers, and unclear functions in non- 

cancerous ailments. For the purpose of further developing these biomarkers, understanding how they 

operate under a variety of conditions, and to develop more accurate forecasting and prognostic tools, 

further study is vita56,57. 
 

Figure 1. The interaction between PD-1 and PD-L1 plays a significant role in determining T 

lymphocyte survival. PD-1, a protein found on the surface of T lymphocytes, prevents apoptosis or 

programmed cell death by binding to its ligand PD-L1. This process helps maintain immunological 

homeostasis by limiting T cell depletion. Checkpoint inhibitors, which block the PD-1/PD-L1 

connection, are used in cancer treatment to improve anti-tumor immunity and restore T-cell function, 

offering promising prospects for combating malignant cells by enhancing the immune system response. 

 

Combination Treatments Using CD279 (Cluster of differentiation 279)/B7 homolog 1 Inhibitors 

The combination of inhibitors is increasingly recognized as a means to enhance the therapeutic efficacy 

of cancer medications. When combined with other types of medicines, these inhibitors, which serve as 

immune checkpoint inhibitors (ICIs), show promise for improving patient outcomes58. The rationale 

behind combination therapy is to focus on multiple pathways in the immune system or cancer, 

potentially overcoming the limitations of monotherapy and addressing drug resistance. Although they 
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have been successful in treating many cancers, their effectiveness can be significantly increased by 

combining them with other treatments59. For example, in metastatic colorectal cancer (CRC), patients 

with disease-specific features, such as high microsatellite instability (MSI-H) or poor treatment 

response (dMMR), show increased sensitivity to inhibitors, suggesting that the focus in the 

combination could be better. to be60. practical. Similarly, in bladder cancer, combining DNA damage 

inhibitors with CD279 /B7 homolog 1 inhibitors may improve outcomes, especially in patients with 

mutations that result in greater or lesser changes in DNA repair genes. In addition, new combination 

strategies, such as the use of histone deacetylase 2 inhibitors and ICIs in hepatocellular carcinoma 

(HCC), are potentially effective61. In conclusion, a combination of inhibitors represents a promising 

strategy for improving the effectiveness of cancer treatment. The success of these combinations 

depends on many factors, including the type of cancer, the patient's genetic makeup, and the specific 

medications used62. Clinical studies and ongoing research are important to identify the most effective 

combinations and develop appropriate biomarkers for patient selection. The future of combination 

therapies based on inhibitors appears promising, with the potential to provide more personalized and 

effective treatments for patients with cancer63. 
 

Figure 2. T cells play a crucial role in the eradication of tumor cells by employing various methods, 

such as producing interferon alpha and activating dendritic cells. These actions enhance the immune 

system's overall ability to combat tumors by eliciting immune responses against cancer cells and 

promoting their demise. 

The rationale for integrating CD279 (Cluster of differentiation 279)/B7 homolog 1 inhibitors with 

different treatments 

The rationale for combining CD279 (Cluster of differentiation 279)D-L1 inhibitors with other 

treatments is multifactorial. which have revolutionized anticancer drugs; however, their benefits are 

limited to a small number of patients, and drug resistance is common64. Combining these drugs with 

other treatments, such as oncolytic drugs, anti-tumor drugs, molecular drugs, chemotherapy, and 

radiation therapy, may improve outcomes through joint interventions65. Additionally, PARP inhibitors 

have been shown to stimulate the expression of the B7 homolog 1 and induce tumorigenesis, which 

may increase their effectiveness66. Many challenges remain, such as hyper progressive disease (HPD), 

which can completely reduce overall survival, highlighting the need for further research to develop 

these connections. Combination strategies are not universally effective; therefore, there is a need to 

identify appropriate biomarkers to predict responses to these treatments67. In summary, other treatments 

rely on the potential for synergism and may overcome the limitations of monotherapy, such as low 

response and drug resistance68. However, the development of combination therapies must be carefully 

evaluated in clinical trials to confirm their effectiveness and safety and to identify target pain groups 

that will be frequently rewarded69. There is significant clinical interest in this area, as evidenced by 

several clinical studies investigating these strategies. A comprehensive report showed that 81% of 

clinical trials in solid tumors, including NSCLC, SCLC, mesothelioma, and thymic epithelial tumors, 

were evaluated as combination therapies70. These models reflect the medical community's knowledge 

of the benefits of combining PD-(L)1 blockade with other treatments, such as chemotherapy or 

immunotherapy, to increase efficiency and overcome the defense mechanism71. Interestingly, although 

some anti-PD-(L)1 agents have been approved by the FDA for certain indications, some studies 

continue to assign patients to treatments that are not suitable for optimal treatment, demonstrating 
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ethical issues and inefficiencies in clinical trials. Additionally, other treatments are not limited to 

intrathoracic tumors72. For example, hepatocellular carcinoma has been combined with other therapies, 

indicating its widespread use in different types of cancer. Together, these combination trials are an 

important part of oncology immunotherapy research and aim to improve patient outcomes by 

addressing the limitations of monotherapy and PD-(L)1 blockade73. 

Challenges and prospects for CD279 and pdl-1 

inhibitors have been shown to be effective for the treatment of many malignancies. Despite this success, 

challenges such as major and minor resistance to these drugs remain, and new strategies must be 

developed to improve their outcomes74. Additionally, poor immune status is an important issue that 

must be addressed to improve patient outcomes. Interestingly, although these are effective against some 

cancers, their efficacy is limited to other cancers such as breast cancer75. This suggests the need for 

further research into the combination of tumor immunogenicity and tumor microenvironment 

interactions. Additionally, B7 homolog 1 expression in tumor cells has emerged as a potential 

biomarker to predict the response to treatment, providing a noninvasive approach for monitoring 

treatment pain76. In summary, this research includes overcoming resistance mechanisms through 

combination therapies and identifying biomarkers for response prediction. Efforts to reduce the 

incidence of immune-mediated diseases and to treat patients are also important. Ongoing research and 

clinical trials are necessary to explore their potential for cancer treatment77. 

 

Table 2: Challenges in CD279/B7 Homolog 1 Therapy. 

 
Challenge Description References 

Resistance Development Primary or acquired resistance reduces therapeutic 

efficacy. 

[106] 

Biomarker Validation Lack of reliable biomarkers for predicting patient 

response. 

[107] 

Immune-Related Adverse 

Events (irAEs) 

Severe side effects such as autoimmune reactions 

limit widespread application. 

[108] 

High Treatment Costs Financial burden restricts accessibility and 

affordability for patients. 

[109] 

Tumor Microenvironment 

(TME) 

Suppressive microenvironments diminish immune 

system activation. 

[110] 

 

Overcoming CD279 (Cluster of differentiation 279)/B7 homolog 1 Inhibitor Resistance 

The effectiveness of CD279/B7 homolog 1 inhibitors in cancer treatment is well documented; however, 

resistance to these treatments remains a problem. Resistance mechanisms are multifactorial, include 

primary or acquired resistance, and may be influenced by factors such as the gut microbiota or the 

tumor microenvironment78. Strategies to address drug resistance include the development of new drugs, 

combination therapies, and the use of smart drug delivery systems (SDDS). Interestingly, although the 

target is usually the pathway, resistance can also arise due to changes in other immune cells or 

pathways. Additionally, the gut microbiota appears to modulate the ICI response, and traditional 

Chinese medicine may play a role in this response. In addition, the design was reviewed to improve its 

efficacy79. Overcoming resistance is a complex problem requiring multiple approaches. Current 

research suggests that a combination of new drugs, clinical treatments, and an understanding of the 

tumor microenvironment and gut microbiota may provide ways to improve the response to this disease. 

The development of SDDS and identification of appropriate biomarkers will be important to improve 

the effectiveness of CD279 (Cluster of differentiation 279)/B7 homolog 1 inhibitors and related drugs80. 

 

Table 3. Provide a detailed overview of the utilization of cluster of differentiation 279 (cd279) inhibitors 

in various cancer types in the field of targeted immunotherapy in oncology. 

 

 
Cancer Type 

 
PD-1 Inhibitor 

 
References 

Melanoma Pembrolizumab, Nivolumab [97] 

Non-small cell lung cancer 

(NSCLC) Pembrolizumab, Nivolumab 
[98] 

Renal cell carcinoma (RCC) Nivolumab [99] 
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Cancer Type 

 
PD-1 Inhibitor 

 
References 

Bladder cancer Atezolizumab, Pembrolizumab [100] 

Head and neck squamous cell 

carcinoma (HNSCC) 

Nivolumab [101] 

Hodgkin lymphoma Nivolumab [102] 

Urothelial carcinoma Pembrolizumab [103] 

Merkel cell carcinoma Avelumab [104] 

Liver cancer Pembrolizumab, Nivolumab [105] 

 
Expanding the utility of CD279/B7 homolog 1 inhibitors for cancer prevention 

CD279/B7 homolog 1 inhibitors have been widely used in cancer therapy for the treatment of various 

malignancies, particularly non-small cell lung cancer (NSCLC), gastrointestinal (GI) cancer, and 

hepatocellular carcinoma. (HCC), and endometrial cancer (EC). These inhibitors block the CD279/B7 

homolog 1 pathway, which tumor cells often use to fight disease, thus enhancing T cell- mediated 

antitumor protection81. However, there are issues in its clinical use, such as the emergence of primary 

or acquired resistance, poor immune response, and lack of biomarkers to predict performance. 

Additionally, the high costs associated with these treatments have a significant impact on the medical 

budget, necessitating the development of cost-effective strategies. The publication does not directly 

address the potential of CD279/B7 homolog 1 inhibitors in preventing cancer, but their role in 

treatment suggests that they may be useful if standards for early intervention can be determined, and the 

problems mentioned can prevent cancer formation82. application. In summary, although the cluster of 

differentiation 279/B7 homolog 1 inhibitors have revolutionized cancer treatment and show promise in 

improving patient outcomes, their widespread use in cancer prevention requires further investigation. 

This will include understanding early interactions in the tumor microenvironment, identifying high-risk 

populations that may benefit from such interventions, and addressing issues regarding vaccines, 

adverse events, and costs. Available data indicate the need for a deeper understanding of biomarkers of 

response and molecular mechanisms of resistance to inhibitors, which will be important to support their 

use in treatment and prevention83. 

 

Table 4. Reviewing the Use of ligand B7 homolog 1 Inhibitor Therapy for Different Cancer Types. 

 

 

Cancer Type 

 

PD-L1 Inhibitor 

 

References 

Non-small cell lung cancer (NSCLC) Atezolizumab, Pembrolizumab, 

Durvalumab 

[98] 

Bladder cancer Atezolizumab, Durvalumab [106] 

Triple-negative breast cancer (TNBC) Atezolizumab [107] 

Head and neck squamous cell 

carcinoma (HNSCC) 

Avelumab [101] 

Urothelial carcinoma Atezolizumab, Durvalumab [108] 
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Cancer Type 

 

PD-L1 Inhibitor 

 

References 

Renal cell carcinoma (RCC) Atezolizumab [109] 

Merkel cell carcinoma Avelumab [104] 

Cervical cancer Avelumab, Pembrolizumab [110] 

Gastric cancer Avelumab, Pembrolizumab [111] 

 

Discussion 

Programmed cell death protein 1 (CD279) and its ligand B7 homolog 1 are key components of the 

immune system that cancer cells use to evade the immune system. CD279/B7 homolog 1 inhibitors are 

monoclonal antibodies that block this effect, thereby increasing the ability of the immune system to 

attack tumor cell84,85s. This vaccine has been shown to be effective both as monotherapy and in 

combination with other treatments in the treatment of a variety of cancers, including non-small cell 

lung cancer (NSCLC), hepatocellular carcinoma (HCC), melanoma, and breast cancer. . Get official 

approval. Despite progress, challenges remain, such as lack of awareness or access to disease 

prevention and control86. To address these issues, experimental combinations and new therapeutic 

strategies, such as spherical nucleic acid (SNA) liposomal nanoparticle conjugates, are being explored 

to improve clinical outcomes and control immune system inhibition87,88. In addition, B7 homolog 1 

expression is associated with the outcome of HCC, and other immune factors, such as lymphocyte 

activation gene 3 (LAG3), have also been reported to be associated with CD279/B7 homolog 1 activity 

and may affect small-cell tumors89. (SCLC) Survival outcomes (small cell lung cancer) As a result, 

CD279/B7 homolog 1 inhibitors have become the mainstay of cancer prevention because they can 

reactivate the immune system against tumors. Continuing research aims to improve the efficacy and 

overcome resistance, including combination therapy and new drugs targeting the tumor 

microenvironment90. 
Potential for further optimizing these therapies to improve cancer outcomes 

The ability to improve cancer treatment outcomes is a multifaceted endeavor, as evidenced by the 

many strategies discussed in the literature review91. Treatment plans have advanced by focusing on the 

molecular and genetic basis of cancer, providing personalized treatments, and combining these with 

existing conventional treatments to improve performance92,93. However, the problems of resistance 

mechanisms and tumor heterogeneity require continued development of new-generation drugs and 

combination therapy. Interestingly, repurposing approved non-oncological drugs represents a cost- 

effective strategy with the potential to prevent cancer94. This approach can accelerate treatment, 

particularly in limited areas. Nanotechnology, especially NE-PDT, can target cancer cells and show 

synergy with other treatments; however, its clinical translation needs to be improved. Antibiotic 

resistance is a concern, and strategies to reduce these effects are important for improving patient 

outcomes. Nursing plays an important role in patient compliance with oral cancer treatment and is 

critical for the success of these treatments. 

Bioengineering techniques and future directions in treatment planning to improve drug delivery and 

specificity involve the use of a combined process to improve the plan and treatment outcomes. 

Chronopharmacology provides new insights by integrating therapeutics with circadian rhythms to 

reduce side effects and increase their effectiveness95. With the development of precision medicine, the 

psychology of cancer treatment must be carefully considered to ensure effective patient care. Finally, 

as BAQ SNN shows, new applications of nanotechnology in drug development are opening new 

avenues in cancer therapy by improving drug delivery and targeting autophagy. In summary, cancer 

treatment can be improved by combining advanced treatments, repurposing existing drugs, using 

nanotechnology, reducing side effects, and enabling patients to pursue health and wellness. Research 

and clinical trials must continue to address issues of resistance, heterogeneity, and immunosuppression 

and understand the benefits of these new strategies to improve outcomes for cancer patients96. 

Conclusion 

The therapeutic targeting of CD279 and B7 homolog 1 is revolutionizing oncology, addressing some 

critical challenges in treatment and prevention. By disturbing the pathways involved in tumor immune 

evasion, it restores T-cell function and restores antitumor immunity, their therapeutic efficacy in curing 
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melanomas, non-small cell lung carcinoma, and renal cell carcinoma underlines potential 

transformation in cancer treatment. However, clinical application challenges, including variability in 

patient responses and development of resistance, as well as toxicity issues, plague these therapies. 

Overcoming these issues, research will focus more on optimizing the administration of combination 

therapies and integrating predictive biomarkers to personalize treatment. The study of new delivery 

systems, especially nanotechnology, also is expected to improve precision therapy and reduce adverse 

effects. Beyond therapy, prevention may be the future of these inhibitors in high-risk populations: one 

promising frontier in cancer control. Future studies shall be needed to elucidate the molecular 

intricacies that are involved in resistance mechanisms, refine biomarker validations, and assess cost 

effectiveness for widespread adoption. Advances in immunotherapy represent a step change in 

oncology, thereby providing hope for improved survival with better quality of life from cancer for 

patients worldwide. The innovation will be continuous, so it is bound to redefine the landscape of 

cancer care. It is likely to bring in a gap between treatment and prevention and pave the way for a new 

era in precision oncology. 
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