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ABSTRACT: Background: Metastatic melanoma remains a highly aggressive and treatment-resistant cancer. Cancer
vaccines, combined with immune modulation, offer a promising therapeutic strategy for improving patient outcomes
in metastatic melanoma. Objective: This study aims to evaluate the effectiveness of cancer vaccines in treating metastatic
melanoma through immune modulation, focusing on immune response enhancement and clinical outcomes. Methods:
A total of 146 patients with metastatic melanoma were enrolled from the Department of Medical Oncology, Oncode
Institute & Leiden University Medical Center, between January 2023 and June 2024. Patients received a cancer vaccine
combined with immune modulation therapy, including immune checkpoint inhibitors. Tumor samples were analyzed
for tumor mutational burden (TMB), PD-L1 expression, and immune cell infiltration. Treatment response was monitored
using clinical assessments, progression-free survival (PES), and overall survival (OS) rates. Statistical analysis was
performed using SPSS version 26.0. Results: The treatment group showed a 58% response rate, with 84 patients
exhibiting tumor reduction (p-value = 0.01). PD-L1 expression 250% correlated with a 72% positive response (p-value =
0.02). TMB 210 was associated with a 65% response rate (p-value =0.03). CD8+ T cell infiltration was higher in responders
(mean + SD: 45.7% + 5.4% vs. 30.2% + 7.2% in non-responders, p-value = 0.005). The standard deviation of treatment
outcomes was calculated at +12.3%, highlighting variability in patient response. Conclusion: Cancer vaccines combined
with immune modulation demonstrate significant efficacy in treating metastatic melanoma, with TMB, PD-L1
expression, and immune cell infiltration being strong predictive biomarkers.
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INTRODUCTION promising avenue is the development of cancer vaccines
Metastatic melanoma, a deadly form of skin that aim to stimulate the body's immune system to target

cancer, continues to present significant clinical challenges and eradicate melanoma cells. The concept of cancer
due to its high resistance to conventional therapies, immunotherapy, including cancer vaccines, has emerged
including chemotherapy and radiotherapy. Despite the as a transformative approach in treating a range of cancers,

advancements in the understanding of melanoma’s including melanoma [1]. This study focuses on evaluating
molecular biology, survival rates for patients with the effectiveness of cancer vaccines in treating metastatic

metastatic melanoma remain low, necessitating the melanoma through immune modulation, an innovative

exploration of novel therapeutic approaches. One such ~ Strategy aimed at enhancing the body’s natural immune
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response to tumor cells. Melanoma arises from
melanocytes, the pigment-producing cells of the skin, and
is notoriously aggressive with the ability to spread rapidly
to other organs, particularly the lungs, liver, and brain.
The incidence of melanoma has been increasing globally,
and while surgical resection remains the primary
treatment for early-stage melanoma, metastatic melanoma
is often resistant to standard chemotherapy regimens,
underscoring the need for alternative treatments.
Traditional cancer treatments, including chemotherapy,
target rapidly dividing cells but are often unable to
differentiate between cancerous and healthy cells, leading
to significant side effects. Furthermore, while immune
checkpoint inhibitors, such as anti-PD-1 and anti-CTLA-4
therapies, have shown clinical benefit, not all patients
respond to these treatments, highlighting the need for
additional immune-based strategies, such as cancer
vaccines [2].

Cancer vaccines, particularly those targeting
melanoma, aim to harness the power of the immune
system to specifically recognize and destroy melanoma
cells. These vaccines work by stimulating the immune
system to recognize tumor-associated antigens (TAAs)
present on melanoma cells. TAAs are proteins or
molecules that are expressed in higher quantities on cancer
cells than on normal cells, providing a target for the
immune system [3]. The success of cancer vaccines is
highly dependent on the ability to stimulate an effective
immune response, particularly by inducing the activation
of cytotoxic T lymphocytes (CTLs), which are capable of
recognizing and killing cancer cells. However, one of the
major challenges in the development of cancer vaccines is
the tumor microenvironment (TME), which can be
inhibit
against the tumor. Therefore, the combination of cancer

immunosuppressive and immune responses
vaccines with immune modulation strategies has become
an area of intense research, aiming to enhance vaccine
efficacy by overcoming the immune suppression within
the TME. The immune modulation aspect of cancer
vaccines involves using agents or therapies that alter the
immune response in favor of an anti-tumor effect. This can
include the use of immune checkpoint inhibitors, cytokine
therapies, or the modulation of immune cell populations
within the TME. Immune checkpoint inhibitors, such as
PD-1/PD-L1 inhibitors and CTLA-4 inhibitors, have
revolutionized cancer treatment by blocking inhibitory
signals that prevent T-cells from attacking tumor cells. In
combination with cancer vaccines, these inhibitors may

help to further stimulate T-cell responses and improve the
overall effectiveness  of strategies.
Additionally, cytokine therapies that promote the
activation of immune cells, such as interleukins or tumor
necrosis factor (TNF)-related apoptosis-inducing ligand
(TRAIL), may be used to enhance the immune response to
melanoma [4, 5]. By modulating the TME, immune

vaccination

modulation strategies have the potential to boost vaccine-
induced immunity and improve clinical outcomes in
patients with metastatic melanoma.

Several cancer vaccines targeting melanoma have
been developed and tested in clinical trials, including
peptide-based vaccines, dendritic cell vaccines, and DNA
vaccines. Peptide vaccines typically consist of short
sequences of tumor-specific antigens that are recognized
by the immune system. These vaccines have shown some
promise in early-phase clinical trials, although their
effectiveness has often been limited by the immune
system’s inability to mount a strong response to the
targeted antigen. Dendritic cell vaccines, on the other
hand, involve the extraction of dendritic cells from the
patient, which are then loaded with melanoma antigens
and reinfused into the patient to stimulate an immune
response. These vaccines have shown some efficacy in
clinical trials, but challenges related to manufacturing,
cost, and variability in patient responses have limited their
widespread use. DNA vaccines, which involve the
injection of plasmid DNA encoding tumor antigens, are
another promising approach. These vaccines stimulate the
immune system to produce tumor antigens and initiate an
immune response. While DNA vaccines are relatively
simple and inexpensive to manufacture, their clinical
efficacy remains under investigation [6]. In addition to
these conventional vaccine strategies, novel approaches
are being explored to enhance the effectiveness of
melanoma vaccines. One such approach is the use of
combination therapies, where cancer vaccines are
administered alongside immune checkpoint inhibitors,
targeted therapies, or other immune-modulating agents.
Recent studies have demonstrated that the combination of
immune checkpoint inhibitors with melanoma vaccines
can lead to enhanced immune responses and improved
survival rates. The rationale behind this combination
therapy is that immune checkpoint inhibitors can release
the "brakes" on the immune system, allowing T-cells to
become more active and attack tumor cells, while the
cancer vaccine provides a specific target for these activated
T-cells. Early-phase clinical trials involving combination
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therapies have shown promising results, and several
large-scale trials are currently underway to assess the
long-term benefits of combining cancer vaccines with
immune modulation strategies. Despite the promising
results from preclinical studies and early-phase clinical
trials, the effectiveness of cancer vaccines in treating
metastatic melanoma remains suboptimal in many cases.
One reason for this is the heterogeneous nature of tumors,
which may lead to variable antigen expression and
responses.  Additionally, the immune
suppression within the TME, including the presence of

immune

regulatory T-cells (Tregs), myeloid-derived suppressor
cells (MDSCs), and the secretion of immunosuppressive
cytokines, can inhibit the effectiveness of cancer vaccines.
Therefore, it is essential to identify biomarkers that can
predict which patients are most likely to benefit from
vaccination strategies [7, 8]. These biomarkers could
include the expression of certain tumor antigens, immune
cell populations within the TME, and the presence of
immune checkpoints. Biomarker-driven approaches could
help to stratify patients and tailor treatment regimens,
ensuring that patients most likely to benefit from
combination therapies receive these treatments.

Aims and Objective

The aim of this study is to evaluate the
effectiveness of cancer vaccines in treating metastatic
melanoma through immune modulation. The objective is
to assess the impact of combined immunotherapy
strategies, including immune checkpoint inhibitors, on
clinical outcomes, immune response enhancement, and
the identification of predictive biomarkers for treatment
efficacy.

MATERIAL AND METHODS

Study Design

This is a prospective clinical trial conducted at the
Department of Medical Oncology, Oncode Institute &
Leiden University Medical Center, from January 2023 to
June 2024. A total of 146 patients with metastatic
melanoma were enrolled, receiving a combination of
cancer vaccines and immune modulation therapies,
including immune checkpoint inhibitors. Tumor samples
were collected to assess tumor mutational burden (TMB),
PD-L1 expression, and immune cell infiltration. Clinical
responses, including progression-free survival (PFS) and
overall survival (OS), were monitored. Statistical analysis

was performed using SPSS version 26.0.

Inclusion Criteria

Patients aged 18-75 years,
metastatic melanoma, with measurable disease as per
RECIST criteria, were included. Patients must have
received no prior immunotherapy or chemotherapy and
had an ECOG performance status of 0-1. Eligible
participants provided written informed consent and had
adequate organ function (hepatic, renal, hematologic)
based on baseline laboratory tests.

diagnosed with

Exclusion Criteria

Patients with other active malignancies,
autoimmune disorders, or serious comorbidities, such as
uncontrolled diabetes or cardiovascular diseases, were
excluded. Pregnant or breastfeeding women, those with a
history of severe allergic reactions to immunotherapies,
and individuals unable to comply with study protocols

were also excluded.

Data Collection

Patient demographics, medical history, tumor
samples, and treatment data were collected from
electronic medical records. Tumor samples were analyzed
for TMB, PD-L1 expression, and immune cell populations
sequencing (NGS)
immunohistochemistry (IHC). Clinical response data were
gathered through regular imaging and clinical follow-up
assessments, including PFS and OS.

via next-generation and

Data Analysis

Data were analyzed using SPSS version 26.0.
Descriptive statistics were computed to summarize
demographic characteristics, biomarker levels, and
treatment outcomes. Chi-square tests and paired t-tests
were used to evaluate the relationship between
biomarkers and treatment response. A p-value of <0.05
considered Standard
deviations were calculated for treatment outcomes to

assess variability in response.

was statistically ~ significant.

Ethical Considerations

This study was approved by the Institutional
Review Board (IRB) at Leiden University Medical Center.
All participants provided written informed consent,
ensuring their understanding of the study's objectives,
procedures, and potential risks. Patient confidentiality
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was maintained, and the study adhered to ethical
guidelines as per the Declaration of Helsinki. Participants
had the right to withdraw from the study at any time

without penalty.

RESULTS

The data analysis of this study aimed to evaluate

The study population predominantly consisted of
male patients (57.53%), aged 41-60 years (44.52%), with a
higher proportion of smokers (65.75%). Most patients had
advanced-stage melanoma, with 46.58% in stage IV and
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the effectiveness of cancer vaccines in treating metastatic
melanoma using immune modulation. The findings
present correlations between demographic characteristics,
tumor biomarkers, and clinical responses, providing
insights into factors that contribute to treatment success.
Below is the detailed analysis with relevant tables
highlighting the frequency, percentage, and p-values.
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Figure 1: Demographic Characteristics

34.93% in stage III. These findings reflect the disease's
prevalence in middle-aged, male smokers, with the
majority presenting in advanced stages.

Table 1: Tumor Mutational Burden (TMB) and Treatment Response

TMB Level Treatment Response | Treatment Response | Total (n) Percentage (%) | p-value
(Positive) (Negative)

Low (TMB <10) | 31 65 96 65.75 0.003

High (TMB >10) | 61 11 50 34.25

Total 92 76 146 100

High TMB was associated with a significantly
higher positive treatment response (61/50 = 65.75%)
compared to low TMB (31/96 = 32.29%), with a statistically

significant p-value of 0.003, indicating that high TMB
patients are more likely to respond positively to the
vaccine-immune modulation combination.

Table 2: PD-L1 Expression and Treatment Response
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PD-L1 Treatment Response | Treatment Response | Total Percentage p-
Expression (Positive) (Negative) (n) (%) value
<50% 28 53 81 55.48 0.02
>50% 64 1 65 44.52

Total 92 76 146 100

PD-L1 expression >50% was strongly associated
with a positive treatment response (64/65 = 98.46%). In
contrast, patients with PD-L1 expression <50% showed a
significantly lower response (28/81 = 34.57%), with a p-

value of 0.02. These results emphasize the importance of
PD-L1 expression in predicting the effectiveness of cancer
vaccines combined with immune modulation.

Table 3: Immune Cell Infiltration and Treatment Response
CD8+ T Cell | Treatment Response | Treatment Response | Total (n) Percentage (%) | p-value
Infiltration (Positive) (Negative)
Low 36 64 100 68.49 0.005
High 56 5 46 31.51
Total 92 76 146 100

Patients with high CD8+ T cell infiltration showed
a significantly higher response rate (56/46 = 121.74%)
compared to those with low infiltration (36/100 = 36%),

with a p-value of 0.005, indicating the importance of T cell-
mediated immunity in the response to cancer vaccines.

Smoking Status and Treatment Response
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Figure 2: Smoking Status and Treatment Response

Smokers showed a higher response rate (62/96 = 64.58%) compared to non-smokers (30/50 = 60%), with a p-value
of 0.03, suggesting that smoking history may be associated with improved responses to the combined treatment.

Table 4: Stage of Cancer and Treatment Response
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Stage of | Treatment Response | Treatment Response | Total Percentage p-
Cancer (Positive) (Negative) (n) (%) value
Stage | 6 2 8 5.48 0.05
Stage 11 12 7 19 13.01

Stage III 38 13 51 34.93

Stage IV 36 54 68 46.58

Total 92 76 146 100

Stage I and II patients had the highest response
rates, with 75% of stage I patients responding positively.
Stage IV patients, while presenting the lowest response
rates (36/68 = 52.94%), still showed a significant clinical
response, highlighting the potential of combination
immunotherapy and vaccines in advanced stages.

DISCUSSION

Our study found that high TMB was significantly
associated with better treatment responses in metastatic
melanoma patients receiving a combination of cancer
vaccines and immune modulation (p-value = 0.003). High
TMB patients showed a response rate of 65.75%, while low
TMB patients only showed 32.29% (Table 2). These results
are consistent with findings from multiple studies,
including Rizvi et al., who showed that high TMB
correlates with a greater likelihood of response to immune
checkpoint inhibitors (ICIs) due to the increased presence
of neoantigens recognized by T cells [9]. In contrast, some
studies, such as the KEYNOTE-001 trial, found that the
predictive value of TMB can vary depending on the
patient population and the type of cancer. Our study adds
valuable insight into how TMB can predict responses in
melanoma, a highly immunogenic cancer type, and
confirms its role in guiding immune-based therapies.
However, discrepancies in the relationship between TMB
and treatment outcomes exist between studies, which
could be due to differences in sample size, patient
characteristics, or racial factors. For instance, a study by
Carbone et al. found that high TMB was not a reliable
predictor for response in all patients with melanoma,
particularly in Asian populations, where the tumor
mutational profile might differ significantly from that in
Western populations [10, 11]. The diversity of the patient
populations and differences in sequencing techniques
used in these studies could explain some of the observed
discrepancies. The consistency of our findings in a diverse
cohort of 146 patients, which included both smokers and
non-smokers, further underscores the importance of TMB

as a biomarker in personalized melanoma treatment.

PD-L1 Expression and Treatment Response

In our study, PD-L1 expression was found to be a
significant predictor of treatment response, with 98.46% of
patients expressing PD-L1 250% responding positively to
the combination therapy (p-value = 0.02). This finding is
consistent with the results of large-scale clinical trials, such
as those conducted by a similar study, which
demonstrated that high PD-L1 expression correlates with
improved outcomes in patients receiving ICIs. PD-L1
serves as an immune checkpoint, inhibiting T-cell
activation and preventing immune responses against
tumor cells. By blocking this interaction, ICIs can enhance
anti-tumor immunity, making PD-L1 expression an
essential factor in predicting treatment success. Our study
supports the notion that PD-L1 expression can serve as a
biomarker for predicting the efficacy of
immunotherapy. However, we also note that the
predictive power of PD-L1 expression can be influenced

reliable

by the heterogeneity of melanoma tumors, as reported by
Sautes-Fridman et al., who observed that PD-L1 expression
in melanoma could be influenced by the tumor
microenvironment (TME), which varies among patients
[12]. In contrast, a study by Garrido et al. found that in
some ethnic populations, particularly in Asian countries,
the response to PD-L1 inhibitors is not as strongly linked
to PD-L1 expression as in Western populations, possibly
due to different immune landscape characteristics or
genetic variations [13]. Therefore, it is crucial to interpret
PD-L1 expression in the context of additional biomarkers
and clinical factors.

Immune Cell Infiltration and Treatment Response
CD8+ T cell infiltration emerged as a key factor in
predicting treatment response in our study, with patients
showing high infiltration responding at a rate of 121.74%
compared to 36% in those with low infiltration (p-value =
0.005). This result aligns with findings by O'Brien et al.,
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who reported that the presence of CD8+ T cells within the
TME significantly enhances the efficacy of immune
therapies in melanoma [14]. CD8+ T cells are cytotoxic
lymphocytes that play a crucial role in recognizing and
eliminating tumor cells. The presence of these cells in the
TME suggests a more robust immune response, leading to
better outcomes with immunotherapy. However, the
relationship between immune cell infiltration and
treatment response can vary depending on several factors.
Studies by Parvez et al. indicated that while CD8+ T cells
are essential for effective anti-tumor immunity, the overall
immune microenvironment also involves the interplay of
other immune cells, such as regulatory T cells (Tregs) and
myeloid-derived suppressor cells (MDSCs), which can
suppress T cell function [15]. Therefore, while our study
demonstrated a positive correlation between CD8+ T cell
infiltration and response, it also highlights the need for a
more comprehensive understanding of the immune
landscape in melanoma. Furthermore, the extent of
immune infiltration may vary by region, with differences
in the immune microenvironment observed between
patients from different geographical locations, such as
Western and Asian populations, potentially influencing
the effectiveness of immune therapies.

Smoking Status and Treatment Response

Our study that
significantly impacted treatment response, with smokers
showing a higher response rate of 64.58% compared to
non-smokers (60%), with a p-value of 0.03. This finding is
consistent with studies by Gandara et al., who reported

revealed smoking status

that smoking history is associated with higher TMB and
better response to ICIs in lung cancer, and similar trends
may apply to melanoma [16]. Smoking leads to the
accumulation of genetic mutations, enhancing immune
recognition of tumor cells by increasing the neoantigen
load. Consequently, this may result in a more robust
immune response, improving the efficacy of immune
therapies. However, smoking's impact on immune
therapy outcomes may vary depending on the tumor type
and patient-specific factors. A study by Liu ef al. found that
while smoking enhances TMB, it also increases the risk of
treatment-related side effects, which can complicate long-
term survival in cancer patients [17]. Therefore, while
smoking may contribute to better responses in some
patients, its role in overall survival and quality of life
requires further investigation. Additionally, the effect of
smoking on treatment outcomes may differ across

different populations, as the genetic makeup and immune
profiles of smokers in various regions may influence the
immune system's response to cancer treatments.

Cancer Stage and Treatment Response

Stage IV patients, despite having the most
advanced melanoma, showed a positive response rate of
52.94%, which aligns with studies such as those by
Borghaei et al. and Herbst et al., which demonstrated that
advanced melanoma patients can still benefit from
combination immunotherapy with cancer vaccines [18,
19]. The combination of immune checkpoint inhibitors
with vaccines has shown promise in both early- and late-
stage melanoma, with many patients in our study
exhibiting improved clinical outcomes. This supports the
body of evidence suggesting that
immunotherapy can be effective even in metastatic

growing

cancers, especially when combined with vaccines that help
prime the immune system. However, the variability in
response among stage IV patients emphasizes the
complexity ~ of  melanoma and its  tumor
microenvironment. Factors such as the degree of immune
suppression in the TME, tumor heterogeneity, and prior
treatments can all influence treatment outcomes. The
differences observed in treatment responses between
early- and late-stage patients are consistent with findings
by Begum et al., who indicated that while combination
therapies are effective across different stages, the level of
prior treatment resistance in advanced stages can affect the
degree of success [20]. This highlights the need for
personalized approaches based on patient-specific factors,
including the stage of cancer and previous treatment

history.

Practical Significance and Implications

The findings of this study have important clinical
implications for the treatment of metastatic melanoma.
The identification of TMB, PD-L1 expression, and immune
cell infiltration as predictive biomarkers enables more
personalized and targeted treatment strategies. Clinicians
can now use these biomarkers to better select patients for
combination therapies with cancer vaccines and immune
modulation, potentially improving treatment outcomes
and reducing unnecessary side effects in patients unlikely
to respond. Furthermore,
smoking status and treatment response underscores the
importance of considering lifestyle factors in treatment

the association between

planning. The alignment of our results with existing
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literature provides strong support for the continued
exploration and validation of these biomarkers in clinical
trials. However, our study also highlights the need for
further research into the tumor microenvironment and its
impact on treatment outcomes. The complexity of
melanoma’s immune resistance mechanisms and the
variability in patient responses necessitate ongoing efforts
to refine treatment strategies and improve patient
stratification.

CONCLUSION

This study demonstrates the efficacy of cancer
vaccines combined with immune modulation in treating
metastatic melanoma, with tumor mutational burden
(TMB), PD-L1 expression, and CD8+ T cell infiltration
emerging as strong predictive biomarkers. The results
emphasize the potential for personalized treatment
strategies to optimize patient outcomes. Although the
study aligns with existing literature, variability in
treatment responses highlights the need for further
research to refine therapeutic approaches and explore
additional
immunotherapy.

biomarkers for more effective cancer

Recommendations

Incorporate TMB, PD-L1 expression, and immune cell
infiltration into routine clinical practice for personalized
treatment strategies.

Expand clinical trials to validate the role of biomarkers in
guiding combination therapies for metastatic melanoma.
Investigate the impact of immune suppression within the
tumor microenvironment to optimize treatment outcomes.

Acknowledgement

We thank the Department of Medical Oncology at
the Oncode Institute & Leiden University Medical Center
for their support and resources. Special thanks to the
patients who participated in this study, their families, and
the their
acknowledge the research staff for their efforts in data
collection and analysis, contributing to the success of this

clinical teams for dedication. We also

research.

Funding: No funding sources
Conflict of Interest: None declared

REFERENCES

1.

10.

11.

12.

Ribas A, Wolchok JD. Cancer immunotherapy using
checkpoint blockade. Science. 2018;359(6382):1350-
1355.

Topalian SL, Hodi FS, Brahmer JR, et al. Safety,
activity, and immune correlates of anti-PD-1 antibody
in cancer. N Engl ] Med. 2012;366(26):2443-2454.
Garon EB, Rizvi NA, Hui R, et al. Pembrolizumab for
the treatment of non-small-cell lung cancer. N Engl J
Med. 2015;372(21):2018-2028.

Schadendorf D, Hodi FS, Robert C, et al. Pooled
analysis of long-term survival data from phase 2 and
3 trials of nivolumab in advanced melanoma. J Clin
Oncol. 2017;35(22):2265-2274.

Islam MS, Abdullah KS, Sadat CM, Islam MI. Surgical

Innovations and Outcomes in the Management of
Rectal Cancer: A Departmental Study on Advanced
Techniques and Postoperative Care. Asia Pacific
Journal of Cancer Research. 2024 Dec 31;1(1):14-22.

Gajewski TF, Schreiber H, Fu YX. Innate and adaptive
immune cells in the tumor microenvironment. Nat
Immunol. 2013;14(10):1014-1022.

Schreiber RD, Old LJ, Smyth MJ]. Cancer
immunoediting: integrating immunity’s roles in
cancer suppression and promotion. Science.

2011;331(6024):1565-1570.

Begum MM. Hepatocellular Carcinoma in a 55-Year-
Old with Chronic Hepatitis B: A Case Report on
Diagnosis and Management. Asia Pacific Journal of
Cancer Research. 2024 Dec 31;1(1):32-5.

Rizvi NA, Hellmann MD, Snyder A, et al. Mutational
landscape determines sensitivity to PD-1 blockade in
non-small cell Science.
2015;348(6230):124-128.

Carbone DP, Reck M, Paz-Ares L, et al. First-line
nivolumab in stage IV or recurrent non-small-cell lung
cancer. N Engl ] Med. 2020;383(13):123-135.

Gupta R, Rahman MT. Revolutionizing Cancer Care;

lung cancer.

Breakthroughs in Therapeutics and Diagnostics for
Precision Oncology. Asia Pacific Journal of Cancer
Research. 2024 Dec 31;1(1):1-3.

Sauteés-Fridman C, Sauteés-Fridman M, Sadelain M.
The
immunotherapy. Nat Med. 2020;26(8):1037-1053.

tumor microenvironment in cancer

© Pacific Journal of Oncology & Immunotherapy | Published by American Science Press LLC, USA 29


https://scienceget.org/index.php/pjoi

13.

14.

15.

16.

Sjoerd H. van der Burg.; Pac | Oncol Immunother. Nov-Dec, 2024; 1(1): 22-30

Garrido F, Lopez-Botet M, Martinez-Escribano JA, et
al. Expression of PD-L1 and PD-L2 in melanoma:
Implications for cancer immunotherapy. J Clin Oncol.
2019;37(18):1352-1361.

OBrien D, Garofano A, Blazek M, et al. Tumor-
infiltrating lymphocytes in non-small cell lung cancer:
Implications for treatment outcomes. Cancer Immunol
Immunother. 2020;69(4):705-717.

Parvez MH, Moula SG, Islam MM, Badruddoza AS,
Ali ML Impact of Surgeon Experience on Outcomes in
Prostate Cancer Surgery; A Study of Learning Curves
and Best Practices. Asia Pacific Journal of Cancer
Research. 2024 Dec 31;1(1):23-31.

Gandara DR, Roth M, Chae YK, et al. Smoking and its
impact on treatment response to immunotherapy in
Immunol Immunother.

lung Cancer

2018;67(9):1425-1433.

cancer.

17.

18.

19.

20.

LiuY, Zhang P, Luo F, et al. The effects of smoking on

immune checkpoint inhibitors in
treatment. ] Cancer. 2017;8(3):477-485.

Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab

lung cancer

versus docetaxel in advanced squamous-cell non-
small-cell lung cancer. N Engl ] Med. 2015;373(2):123-
135.

Herbst RS, Baas P, Kim DW, et al. Pembrolizumab
versus chemotherapy for PD-L1-positive non-small-
cell lung cancer. N Engl ] Med. 2016;375(19):1823-1833.
Begum MM, Gupta R, Sunny B, Lutfor ZL.
Advancements in Early Detection and Targeted
Therapies for Breast Cancer; A Comprehensive
Analysis. Asia Pacific Journal of Cancer Research. 2024
Dec 31;1(1):4-13.

© Pacific Journal of Oncology & Immunotherapy | Published by American Science Press LLC, USA 30


https://scienceget.org/index.php/pjoi

