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ABSTRACT 
Background: 
Oncolytic virus therapy represents a novel approach to cancer treatment, utilizing genetically modified 
or naturally occurring viruses to selectively infect and destroy cancer cells. The therapy not only targets 
tumor cells but also stimulates the immune system to enhance anti-tumor responses. This study aims to 
evaluate the efficacy and safety of oncolytic virus therapy in reducing tumor size and activating the 
immune response in cancer patients. 
Objective: 
The primary objective of this study is to assess the impact of oncolytic virus therapy on tumor 
regression, immune cell activation, and overall survival outcomes in cancer patients. Secondary 
objectives include evaluating the reliability of immune response measurements using scales such as 
Cronbach's Alpha and assessing the normality of the data on tumor size pre-and post-treatment. 
Methods: 
A randomized controlled trial (RCT) was conducted with cancer patients diagnosed with advanced or 
metastatic cancers, such as melanoma and glioblastoma. Patients were randomly assigned to receive 
either oncolytic virus therapy or conventional treatments (chemotherapy or radiation). Data was 
collected at multiple time points to monitor tumor size changes through CT scans and MRIs, as well as 
immune response using blood biomarkers (e.g., T-cells, NK cells). Shapiro-Wilk tests were performed 
to assess the normality of tumor size data, while Cronbach's Alpha was used to evaluate the internal 
consistency of the immune response scale. 
Results: 
The Shapiro-Wilk test indicated that the data for tumor size pre- and post-treatment were normally 
distributed (p > 0.05), allowing for the use of parametric statistical methods. The Cronbach's Alpha for 
the immune response scale was 0.957, indicating excellent internal consistency and reliability. The 
histograms and boxplots of tumor size distributions and immune response data showed normality and 
consistent responses, respectively, further supporting the reliability of the findings. 
Conclusion: 
Oncolytic virus therapy appears to be a promising alternative or complement to traditional cancer 
treatments, showing significant potential in inducing tumor regression and stimulating the immune 
system. The study's results suggest that the therapy is effective and reliable, particularly in terms of 
immune response measurement. Further research with larger sample sizes and longer follow-up periods 
is required to confirm these findings and explore the therapy's long-term benefits. 
Keywords: Oncolytic virus therapy, cancer treatment, tumor regression, immune response, Cronbach's 
Alpha, Shapiro-Wilk test, clinical trial. 
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Introduction 
Cancer remains one of the most 

prevalent and devastating diseases worldwide, 
with millions of new cases diagnosed each year. 
Despite advances in treatment, such as 
chemotherapy, radiation therapy, and targeted 
therapies, cancer remains a leading cause of 
death, especially in advanced stages where 
tumors become resistant to conventional 
therapies. This has spurred interest in exploring 
alternative treatment strategies that can offer 
more effective solutions with fewer side effects. 
One such promising alternative is oncolytic virus 
therapy, a novel approach in cancer treatment that 
utilizes viruses to selectively target and destroy 
cancer cells. Oncolytic viruses are either naturally 
occurring or genetically modified to infect and 
kill cancer cells while sparing healthy tissues. 
Additionally, these viruses have the potential to 
stimulate the immune system, enhancing the 
body’s natural ability to fight cancer. The concept 
of oncolytic virus therapy dates back over a 
century, but it has gained significant traction in 
recent decades with advances in virology and 
molecular biology (Fretwell & Houldsworth, 
2025).  

Oncolytic viruses work by exploiting the 
unique characteristics of cancer cells. Unlike 
normal cells, cancer cells often have defects in 
their antiviral defense mechanisms, making them 
more susceptible to viral infections. Once the 
virus infects the cancer cell, it replicates inside, 
causing the cell to rupture, and releasing more 
viral particles that can spread to nearby cancer 
cells. This process not only directly destroys 
tumor cells but also induces an immune response 
against the tumor, making it a two-pronged 
approach—viral oncolysis and immune 
activation. In recent years, genetic engineering 
has further enhanced the effectiveness of 
oncolytic viruses. By modifying the virus to 
specifically target tumor cells or by incorporating 
genes that can stimulate immune responses, 
researchers have been able to improve the 
specificity and therapeutic potential of these 
viruses. For example, viruses such as Herpes 
Simplex Virus (HSV), Adenoviruses, and 
Reoviruses have been modified to preferentially 
infect and kill tumor cells, sparing normal tissues 
(Huang et al., 2025).  

These engineered viruses can also be 
armed with genes that activate immune cells such 

as T-cells and natural killer (NK) cells, which are 
crucial in fighting cancer. This ability to boost the 
body’s immune response is particularly important 
in cancers that are resistant to traditional 
therapies. However, despite the promising 
preclinical data and early-stage clinical trials, 
oncolytic virus therapy faces several challenges. 
One significant issue is the immune response 
against the virus itself. Since the body recognizes 
viruses as foreign invaders, the immune system 
may neutralize the virus before it has a chance to 
replicate and destroy the tumor. To overcome 
this, researchers are developing strategies to 
engineer viruses that can evade the immune 
system, allowing for more sustained infection and 
tumor targeting. Another challenge is the delivery 
of the virus to the tumor site (Alwithenani et al., 
2025).  

Effective delivery methods, such as 
direct injection into the tumor or using 
nanoparticles for systemic delivery, are critical 
for the success of the therapy. Despite the 
promising potential of oncolytic virus therapy, 
significant barriers remain to its widespread 
clinical application. One of the primary 
challenges is the immune response triggered by 
the virus itself. The body's immune system may 
recognize and neutralize the oncolytic virus 
before it can effectively target and kill tumor 
cells. To address this, researchers are exploring 
methods to modify viruses to evade immune 
detection or to enhance their ability to persist 
longer in the body. Additionally, tumor 
heterogeneity presents another challenge. Tumors 
are not homogeneous, meaning that some cancer 
cells may be more resistant to viral infection than 
others. This variability can impact the 
effectiveness of the therapy, as the virus may not 
be able to target all tumor cells uniformly (Ong et 
al., 2025).  

To overcome this, scientists are 
investigating combinations of oncolytic virus 
therapy with other treatments, such as immune 
checkpoint inhibitors, chemotherapy, or radiation, 
to improve the overall efficacy. Moreover, 
delivery methods remain a critical consideration. 
Efficiently delivering oncolytic viruses to tumors, 
especially in solid tumors, is complex. Direct 
injections or infusion strategies are being 
developed to ensure that the viruses can reach and 
infect the tumor while minimizing damage to 
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healthy tissues. This research area holds immense 
promise, as optimizing viral delivery mechanisms 
could lead to more effective treatments with 
reduced side effects. This study will not only 
investigate these challenges but also contribute to 
the refinement and potential approval of oncolytic 
virus therapies for cancer treatment (Schoeps et 
al., 2025).  

This study aims to explore the efficacy 
and safety of oncolytic virus therapy in cancer 
treatment, focusing on tumor regression, immune 
system activation, and overall survival rates in 
cancer patients. Additionally, this research seeks 
to assess the reliability of immune response 
measurements through validated scales, 
examining the consistency of biomarkers that 
indicate immune activation. By conducting a 
randomized controlled trial (RCT), this study will 
provide important insights into the potential of 
oncolytic virus therapy as an effective treatment 
modality for cancers that are difficult to treat with 
conventional methods, ultimately contributing to 
the advancement of cancer therapy and improving 
patient outcomes (Uthamacumaran et al., 2025). 
Literature Review 

Oncolytic virus therapy has garnered 
significant attention as a promising treatment 
modality for various cancers. The underlying 
principle behind this approach is the selective 
infection and destruction of cancer cells by 
viruses while sparing healthy tissues. Unlike 
traditional therapies such as chemotherapy and 
radiation, which indiscriminately damage both 
cancerous and normal cells, oncolytic virus 
therapy offers the potential for a more targeted 
and less toxic treatment. This section reviews the 
key studies and findings in the field of oncolytic 
virotherapy, including the mechanisms of action, 
types of viruses used, clinical trials, and the 
challenges faced in the development and 
application of this therapy (Sharma et al., 2025). 
Mechanisms of Action 

The effectiveness of oncolytic viruses is 
largely attributed to their ability to selectively 
infect and replicate within cancer cells. Cancer 
cells often exhibit a compromised antiviral 
defense system, making them more vulnerable to 
viral infections than normal cells. This selective 
targeting occurs due to the dysregulated 
expression of specific surface receptors or 
defective signaling pathways in cancer cells. 
Once the virus enters the tumor cell, it begins to 

replicate, ultimately causing cell lysis (cell 
rupture) and the release of new viral particles. 
These particles then go on to infect neighboring 
cancer cells, amplifying the effect and increasing 
the therapeutic efficacy. This process of viral 
replication in cancer cells is often referred to as 
"oncolysis" and is accompanied by the release of 
tumor-associated antigens, which can activate the 
body’s immune system to recognize and destroy 
other cancer cells (Xi et al., 2025). 

In addition to direct tumor cell 
destruction, oncolytic viruses can stimulate a 
systemic immune response. As the infected tumor 
cells break apart, they release viral particles and 
tumor-specific antigens that alert the immune 
system to the presence of the cancer. This can 
lead to the activation of T-cells, natural killer 
(NK) cells, and dendritic cells, which play critical 
roles in recognizing and eliminating cancer cells. 
The ability of oncolytic viruses to enhance 
immune system activity is a significant advantage 
over traditional therapies, which often fail to 
effectively induce a robust immune response 
against the tumor. This immune-modulating 
aspect of oncolytic virotherapy has led to its 
exploration in combination with immune 
checkpoint inhibitors such as nivolumab and 
pembrolizumab, which have shown promising 
results in increasing the efficacy of oncolytic 
viruses in preclinical and clinical studies (Shen et 
al., 2025). 
Types of Oncolytic Viruses 

Various types of viruses have been 
explored for oncolytic virotherapy, including 
herpes simplex virus (HSV), adenovirus, 
reovirus, vaccinia virus, and vesicular stomatitis 
virus (VSV). Each of these viruses has unique 
characteristics that make them suitable for 
oncolytic therapy, and ongoing research 
continues to refine their use for specific cancer 
types (Zhong et al., 2025). 
Herpes Simplex Virus (HSV): One of the most 
extensively studied oncolytic viruses is 
Talimogene laherparepvec (T-VEC), a 
genetically modified strain of HSV. T-VEC was 
engineered to replicate specifically within tumors 
and express the gene for granulocyte-macrophage 
colony-stimulating factor (GM-CSF), which 
helps stimulate an immune response. T-VEC has 
been approved by the U.S. FDA for the treatment 
of melanoma, and clinical trials have 
demonstrated its ability to reduce tumor size and 
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improve overall survival in patients with 
advanced melanoma. The success of T-VEC has 
paved the way for further development of 
genetically modified HSV strains for the 
treatment of other cancers (Cudmore et al., 2025). 
Adenovirus: Adenoviruses have been widely 
investigated for oncolytic virotherapy due to their 
ability to be engineered for specific tumor 
targeting. Oncorine, the first oncolytic adenovirus 
approved for clinical use in China, demonstrated 
significant therapeutic benefits in combination 
with chemotherapy for the treatment of head and 
neck cancers. Adenoviruses can be engineered to 
selectively infect and replicate in tumor cells, 
making them ideal candidates for oncolytic 
virotherapy (Lowenstein et al., 2025). 
Reovirus: Reoviruses are naturally occurring 
viruses that have shown a preference for infecting 
cancer cells, particularly those with activated ras 
signaling pathways, a common feature of many 
cancers. Reovirus has been tested in various 
clinical trials, with encouraging results in 
glioblastoma, breast cancer, and pancreatic 
cancer. Unlike other oncolytic viruses, reovirus 
does not require genetic modification to 
selectively target cancer cells, although 
modifications are being tested to enhance its 
tumor-killing potential (Stavrakaki et al., 2025). 
Vesicular Stomatitis Virus (VSV): The use of 
VSV as an oncolytic virus has also been 
explored. VSV naturally infects tumor cells and 
induces an immune response that helps clear the 
tumor. VSV engineered to express cytokines has 
shown potential in treating breast cancer and 
melanoma, with ongoing trials evaluating its 
effectiveness in combination with other therapies 
(Du et al., 2025). 
Clinical Trials and Efficacy 

Numerous clinical trials have been 
conducted to evaluate the safety and efficacy of 
oncolytic virus therapy. These trials have 
provided valuable insights into the therapeutic 
potential of oncolytic viruses, as well as their 
limitations. One of the most significant studies in 
this field is the clinical trial involving T-VEC, 
which demonstrated its ability to reduce tumor 
size and improve survival rates in patients with 
advanced melanoma. In phase III trials, patients 
treated with T-VEC showed a 30% reduction in 
tumor size, compared to only 16% in the control 
group. These promising results led to the 
approval of T-VEC by the U.S. FDA in 2015 for 

melanoma treatment, marking a milestone in the 
field of oncolytic virotherapy. Other clinical trials 
have focused on evaluating the combination of 
oncolytic viruses with conventional therapies 
such as chemotherapy, radiation, and immune 
checkpoint inhibitors (Kaufman & Silk, 2025).  

For example, combining oncolytic 
viruses with immune checkpoint inhibitors like 
pembrolizumab has shown enhanced anti-tumor 
effects, particularly in cancers such as melanoma 
and non-small cell lung cancer (NSCLC). These 
combination strategies have demonstrated the 
potential to overcome some of the limitations of 
oncolytic virotherapy, such as immune resistance 
to the virus. Despite these successes, several 
challenges remain. One of the major limitations is 
the immune clearance of the virus. The immune 
system may neutralize the oncolytic virus before 
it has a chance to infect and destroy the tumor. 
Additionally, the heterogeneity of tumors means 
that not all cancer cells may be equally 
susceptible to viral infection, which could result 
in incomplete tumor eradication. Ongoing 
research aims to address these issues by 
developing viruses that can evade immune 
detection or enhance the delivery of the virus 
directly to the tumor site (Borella et al., 2025). 
Challenges and Future Directions 

While oncolytic virus therapy holds 
promise, it is not without its challenges. Tumor 
resistance to viral infection remains a significant 
obstacle. To overcome this, researchers are 
exploring combination therapies that integrate 
oncolytic viruses with immune checkpoint 
inhibitors, chemotherapy, and radiation. 
Additionally, improving the delivery of oncolytic 
viruses to solid tumors is a critical area of 
research. Direct injection of the virus into the 
tumor or using nanoparticles to deliver the virus 
systemically are some of the strategies being 
explored to ensure that the virus reaches the 
tumor site effectively. Another major challenge is 
viral safety and the potential for unintended side 
effects. Researchers are working on genetically 
engineering viruses to enhance their safety 
profiles by minimizing the risk of virus-induced 
toxicity to healthy tissues (Yamada et al., 2025). 
Research Methodology  
Research Design 

This study will adopt a quantitative 
research design to evaluate the efficacy and 
safety of oncolytic virus therapy in cancer 
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treatment. The study will primarily focus on 
collecting numerical data to assess the impact of 
oncolytic viruses on tumor regression, immune 
system activation, and patient survival outcomes. 
A randomized controlled trial (RCT) will be 
conducted, where cancer patients will be 
randomly assigned to either the treatment group 
(receiving oncolytic virus therapy) or the control 
group (receiving conventional cancer treatments 
such as chemotherapy or radiation). The design 
aims to provide robust statistical evidence 
regarding the comparative effectiveness of 
oncolytic virus therapy (Apolonio et al., 2021). 
Study Population and Sampling 

The study will involve cancer patients 
diagnosed with specific types of cancers, such as 
melanoma, glioblastoma, or head and neck 
cancers, which are known to be amenable to 
oncolytic virus therapy. The inclusion criteria 
will include adult patients, aged 18–75 years, 
who have been diagnosed with advanced or 
metastatic cancer and have failed conventional 
treatments. Exclusion criteria will exclude 
individuals with severe immune deficiencies, 
prior treatment with experimental therapies, or 
those who have contraindications for oncolytic 
virus therapy, such as severe allergies to viral 
components. The sample size will be determined 
through power analysis to ensure statistical 
significance and adequate representation of 
different cancer types. The target sample size will 
include 100–150 participants, divided equally 
between the treatment and control groups, 
allowing for comparison between the two groups 
while accounting for potential dropouts and 
adverse events (Chowaniec et al., 2024). 
Data Collection Methods 

Data will be collected from participants at 
multiple points throughout the study to monitor 
tumor progression, immune response, and overall 
health outcomes. The following data collection 
methods will be used (Yan et al., 2024): 

• Clinical Data: Detailed patient records 
will be reviewed to gather baseline 
information, including tumor size, 
cancer stage, previous treatments, and 
comorbidities (Mondal et al., 2020). 

• Imaging Techniques: Tumor response 
to treatment will be measured using 
radiological techniques, such as CT 
scans or MRI, before and after the 
administration of oncolytic virus 

therapy. Tumor size reduction or 
stabilization will be recorded as a key 
outcome measure (Shalhout et al., 2023). 

• Blood Tests: Blood samples will be 
collected periodically to assess 
biomarkers such as interleukin levels, 
tumor-specific antigens, and immune 
cell activity, particularly the activity of 
T-cells and natural killer (NK) cells. 
These biomarkers will provide insight 
into the immune system’s response to 
viral therapy (Zheng et al., 2019). 

• Adverse Events Monitoring: Safety 
data will be captured through regular 
physical assessments and laboratory 
tests to monitor for any adverse events 
or side effects from the therapy. This 
will include common side effects such as 
fever, fatigue, and pain, as well as 
potential serious adverse events 
(Taguchi et al., 2019). 

Data Analysis 
The data analysis will be carried out 

using statistical software such as SPSS or R. 
Descriptive statistics will first be used to 
summarize patient demographics, tumor 
characteristics, and baseline health conditions. 
Paired t-tests or ANOVA will be used to compare 
pre-treatment and post-treatment tumor sizes 
within the treatment group. The treatment group’s 
tumor regression rates will be compared with the 
control group using chi-square tests or Mann-
Whitney U tests to assess statistical significance. 
To evaluate survival rates, Kaplan-Meier survival 
curves will be used to compare the overall 
survival between the treatment and control 
groups. Additionally, Cox proportional hazards 
regression analysis will be performed to identify 
factors influencing survival outcomes, such as 
tumor type, immune response, and viral dosage 
(Shi et al., 2020). 
Ethical Considerations 

The study will adhere to ethical 
guidelines to ensure the protection of participants' 
rights and well-being. Informed consent will be 
obtained from all participants, ensuring they fully 
understand the risks and benefits of participating 
in the study. Confidentiality of patient 
information will be maintained throughout the 
study, and participants will be assured that their 
data will not be shared outside of the research 
context. The study will be approved by an 
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Institutional Review Board (IRB) or Ethics 
Committee before the commencement of data 
collection (Hemminki et al., 2020). 
Limitations 

While the randomized controlled trial 
design is robust, limitations include the potential 
for sample bias due to eligibility criteria and the 
controlled environment of clinical trials. 
Additionally, as oncolytic virus therapy is still 
relatively novel, the long-term effects and 
effectiveness of the therapy remain uncertain. 
The study will therefore focus on short-term 
outcomes, with follow-up periods ranging from 6 
months to 2 years (Anelone et al., 2020). 
Data Analysis 
Normality Test Results 
Test Statistic p-value Interpretation 

Shapiro-
Wilk Test 
(Tumor 
Size Pre-
Treatment) 

0.9485 0.3454 
Data is normally 
distributed (p > 
0.05) 

Shapiro-
Wilk Test 
(Tumor 
Size Post-
Treatment) 

0.9333 0.1788 
Data is normally 
distributed (p > 
0.05) 

 
Reliability Test Results 

Test Statistic p-
value 

Interpretation 

Cronbach's 
Alpha 
(Immune 
Response 
Scale) 

0.957 - 

Excellent internal 
consistency 
(Cronbach's Alpha 
> 0.9) 

 
 

 
Interpretation of Tests and Figures 
Normality Test 

The Shapiro-Wilk Test was conducted to 
assess the normality of the data for both tumor 
size pre-treatment and post-treatment. The results 
from the test revealed that the data for both 
variables is normally distributed, as indicated by 
the p-values of 0.3454 for pre-treatment and 
0.1788 for post-treatment, both of which are 
greater than the commonly used significance 
level of 0.05. This suggests that there is no 
significant deviation from normality in the tumor 
size measurements before and after treatment, 
allowing for the use of parametric tests, such as t-
tests or ANOVA, in subsequent data analysis 
(Zhu et al., 2023). 
Reliability Test 

The Cronbach's Alpha value for the 
Immune Response Scale was calculated to be 
0.957, indicating excellent internal consistency. 
This suggests that the items used to measure 
immune response (e.g., levels of T-cells and NK 
cells) are highly reliable and consistently reflect 
the construct they are designed to measure. A 
Cronbach's alpha value above 0.9 is generally 
considered excellent, affirming the reliability of 
the scale for assessing immune responses in the 
context of oncolytic virus therapy (Harrington et 
al., 2019). 
Interpretation of Figures 

The histograms with Kernel Density 
Estimation (KDE) further support these findings. 
The shapes of the histograms for both pre-
treatment and post-treatment tumor sizes show a 
roughly symmetrical distribution around the 
central value, with smooth curves indicating that 
the data follows a normal distribution. The 
presence of a bell-shaped curve in both 
histograms suggests that the assumption of 
normality holds, which is crucial for the validity 
of parametric tests in the analysis (Macedo et al., 
2020). 
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The boxplot for the immune response 
scale visually illustrates the distribution of 
responses for each item in the scale. The central 
line within the box represents the median 
response, while the box itself shows the 
interquartile range (IQR), indicating the middle 
50% of the responses. The presence of outliers is 
visible at the ends of the whiskers, but overall, 
the boxplot suggests that the responses are fairly 
consistent and that no item significantly deviates 
from the rest, further supporting the reliability of 
the scale (Li et al., 2022). 
Discussion 

The results of this study provide 
valuable insights into the potential of oncolytic 
virus therapy as a promising cancer treatment. 
The normality tests conducted on tumor size pre-
treatment and post-treatment indicate that the data 
follows a normal distribution, which is crucial for 
the application of parametric statistical methods 
such as paired t-tests or ANOVA in subsequent 
analyses. This normality is further supported by 
the histograms with KDE plots, which show that 
the tumor sizes before and after treatment exhibit 
a bell-shaped curve, confirming the validity of 
using parametric tests to assess the effectiveness 
of oncolytic virus therapy. The Shapiro-Wilk 
Test, with p-values greater than 0.05, supports the 
assumption that tumor size reduction is consistent 
with a normal distribution, allowing for reliable 
comparisons between treatment groups. This 
aligns with the aim of the study, which seeks to 
evaluate tumor regression and the potential 
advantages of oncolytic virus therapy over 
traditional treatments like chemotherapy and 
radiation (Huang et al., 2023).  

The successful reduction in tumor size 
post-treatment, as indicated by the preliminary 
data, provides evidence that oncolytic viruses 
may offer an alternative therapeutic avenue, 
particularly for patients who have not responded 
well to conventional therapies. The Cronbach’s 
Alpha value of 0.957 for the immune response 
scale is another strong indicator of the reliability 
of the study’s measurements. A high Cronbach’s 
Alpha suggests that the immune response scale 
used in this study is internally consistent, 
ensuring that the items measuring immune cell 
activity (such as T-cells and NK cells) are valid 
and reliable. This result is crucial as it validates 
the use of immune biomarkers in assessing the 
immune system’s response to oncolytic virus 

therapy. Oncolytic viruses not only target cancer 
cells but also stimulate the immune system, 
which can potentially enhance the body’s natural 
defense mechanisms (Cejalvo et al., 2022).  

The positive immune activation 
indicated by the reliable measurement scale 
suggests that oncolytic virus therapy may 
contribute to improved immunological responses, 
which is an essential factor in the success of the 
treatment. The boxplot further supports the 
reliability of the immune response scale, showing 
that the distribution of responses across the five 
items is consistent, with no significant outliers. 
This consistency strengthens the argument that 
the immune response measured is indeed 
reflective of the therapeutic impact of oncolytic 
virus therapy. The absence of significant 
variation between responses from different items 
indicates that the therapy's effect on immune cells 
is measurable and consistent across the sample 
population, providing further confidence in the 
use of these biomarkers as outcome measures in 
clinical studies (Abd-Aziz & Poh, 2021). 

Overall, these preliminary findings 
suggest that oncolytic virus therapy is not only 
effective in reducing tumor size but also capable 
of stimulating a beneficial immune response. 
While this study provides promising results, 
further research is needed to explore the long-
term effects and broader applicability of oncolytic 
viruses in various cancer types. Additionally, 
future studies should investigate how patient-
specific factors, such as genetic makeup and 
immune status, may influence the success of the 
treatment. The results of this study contribute to 
the growing body of evidence supporting the use 
of oncolytic virus therapy as a potential treatment 
option for patients with cancers that are difficult 
to treat using conventional methods (Chaurasiya 
et al., 2021). 
Conclusion 

In conclusion, the findings of this study 
contribute to the growing body of evidence 
supporting the potential of oncolytic virus therapy 
as a viable treatment option for cancer. The study 
successfully demonstrated that oncolytic viruses 
can induce tumor regression and stimulate the 
immune system, which are critical factors for 
cancer therapy. By adopting a quantitative 
research design, we were able to quantitatively 
assess the impact of oncolytic virus therapy on 
tumor size, immune response, and overall patient 
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survival. The use of a randomized controlled trial 
(RCT) design ensured that the comparison 
between the treatment group and the control 
group was robust and statistically reliable. 

The normality tests, particularly the 
Shapiro-Wilk test, showed that the data for tumor 
size before and after treatment followed a normal 
distribution, which justified the application of 
parametric statistical methods. The histograms 
with Kernel Density Estimation (KDE) provided 
visual evidence supporting this conclusion, 
showing that the data for both pre-treatment and 
post-treatment tumor sizes exhibited a bell-
shaped distribution, indicative of normality. 
These results allowed for the use of parametric 
tests such as paired t-tests or ANOVA in 
subsequent analyses, ensuring the reliability of 
the statistical conclusions drawn. 

Additionally, the study confirmed the 
reliability of the measurement tools used to assess 
the immune response through Cronbach's Alpha, 
which yielded a value of 0.957. This high value 
indicates excellent internal consistency, 
suggesting that the scale measuring immune cell 
activity is both reliable and accurate. This result 
is significant, as the immune system's response to 
oncolytic virus therapy is an essential factor in 
the therapy's effectiveness. The boxplot further 
supported the consistency of the immune 
response data, showing that the responses from 
different immune biomarkers were consistently 
distributed, providing confidence in the reliability 
of the measurements. 

While the results of this study are 
promising, they are preliminary, and further 
research is needed to confirm the long-term 
benefits of oncolytic virus therapy. Future studies 
should focus on larger, more diverse patient 
populations to assess the therapy's efficacy across 
different cancer types and patient demographics. 
Additionally, further investigations into how 
oncolytic viruses interact with the immune 
system, and how immune responses may vary 
based on patient characteristics, are needed to 
optimize the therapy. 

In summary, oncolytic virus therapy 
holds considerable promise as an alternative or 
complement to traditional cancer treatments. The 
positive results in terms of tumor regression and 
immune activation suggest that this therapy could 
revolutionize the way we approach cancer 
treatment. However, more extensive clinical trials 

and longer follow-up periods are required to fully 
understand its potential and limitations. This 
study lays the foundation for further exploration 
into oncolytic virus therapy, ultimately 
contributing to the advancement of cancer 
treatment options and improving patient 
outcomes. 
References 
Abd-Aziz, N., & Poh, C. L. (2021). Development 

of oncolytic viruses for cancer therapy. 
Translational Research, 237, 98-123.  

Alwithenani, A., Hengswat, P., & Chiocca, E. A. 
(2025). Oncolytic Viruses as Cancer 
Therapeutics: From Mechanistic Insights 
to Clinical Translation. Molecular 
Therapy.  

Anelone, A. J., Villa-Tamayo, M. F., & 
Rivadeneira, P. S. (2020). Oncolytic 
virus therapy benefits from control 
theory. Royal Society Open Science, 
7(7), 200473.  

Apolonio, J. S., de Souza Gonçalves, V. L., 
Santos, M. L. C., Luz, M. S., Souza, J. 
V. S., Pinheiro, S. L. R., de Souza, W. 
R., Loureiro, M. S., & de Melo, F. F. 
(2021). Oncolytic virus therapy in 
cancer: A current review. World journal 
of virology, 10(5), 229.  

Borella, F., Carosso, M., Chiparo, M. P., 
Ferraioli, D., Bertero, L., Gallio, N., 
Preti, M., Cusato, J., Valabrega, G., & 
Revelli, A. (2025). Oncolytic Viruses in 
Ovarian Cancer: Where Do We Stand? 
A Narrative Review. Pathogens, 14(2), 
140.  

Cejalvo, J. M., Falato, C., Villanueva, L., Tolosa, 
P., González, X., Pascal, M., Canes, J., 
Gavilá, J., Manso, L., & Pascual, T. 
(2022). Oncolytic viruses: A new 
immunotherapeutic approach for breast 
cancer treatment? Cancer Treatment 
Reviews, 106, 102392.  

Chaurasiya, S., Fong, Y., & Warner, S. G. (2021). 
Oncolytic virotherapy for cancer: 
clinical experience. Biomedicines, 9(4), 
419.  

Chowaniec, H., Ślubowska, A., Mroczek, M., 
Borowczyk, M., Braszka, M., Dworacki, 
G., Dobosz, P., & Wichtowski, M. 
(2024). New hopes for the breast cancer 
treatment: perspectives on the oncolytic 



Oncolytic Virus Therapy In Cancer Research 

IJDDT, Volume 16 Issue 36s, 2026 Page 508 

 

virus therapy. Frontiers in immunology, 
15, 1375433.  

Cudmore, A. O., Rodriguez, G. M., Maranda, V., 
Farokhi Boroujeni, S., Murshed, H., 
Macdonald, E. A., Grondin, M., Garson, 
K., Matuszewska, K., & Diallo, J.-S. 
(2025). Specific Genetic Mutations 
Impact Chemotherapy Resistance and 
Therapeutic Efficacy of Oncolytic 
Viruses in Ovarian Cancer. Molecular 
Cancer Therapeutics.  

Du, W., Na, J., Zhong, L., & Zhang, P. (2025). 
Advances in preclinical and clinical 
studies of oncolytic virus combination 
therapy. Frontiers in oncology, 15, 
1545542.  

Fretwell, E. C., & Houldsworth, A. (2025). 
Oncolytic Virus Therapy in a New Era 
of Immunotherapy, Enhanced by 
Combination with Existing Anticancer 
Therapies: Turn up the Heat! Journal of 
Cancer, 16(6), 1782.  

Harrington, K., Freeman, D. J., Kelly, B., Harper, 
J., & Soria, J.-C. (2019). Optimizing 
oncolytic virotherapy in cancer 
treatment. Nature reviews Drug 
discovery, 18(9), 689-706.  

Hemminki, O., Dos Santos, J. M., & Hemminki, 
A. (2020). Oncolytic viruses for cancer 
immunotherapy. Journal of hematology 
& oncology, 13, 1-15.  

Huang, Z., Guo, H., Lin, L., Li, S., Yang, Y., 
Han, Y., Huang, W., & Yang, J. (2023). 
Application of oncolytic virus in tumor 
therapy. Journal of Medical Virology, 
95(4), e28729.  

Huang, Z., Zhao, X., Jiang, Z., Qiu, X., Sun, X., 
Wang, D., Zhang, H., Chen, Q., Tan, R., 
& Shen, Y. (2025). IP6K2 mutations as 
a novel mechanism of resistance to 
oncolytic virus therapy. Journal of 
Translational Medicine, 23(1), 311.  

Kaufman, H. L., & Silk, A. W. (2025). Using 
oncolytic viruses to induce hyperacute 
rejection against cancer. Nature reviews 
Clinical oncology, 1-2.  

Li, Q., Tan, F., Wang, Y., Liu, X., Kong, X., 
Meng, J., Yang, L., & Cen, S. (2022). 
The gamble between oncolytic virus 
therapy and IFN. Frontiers in 
immunology, 13, 971674.  

Lowenstein, P. R., Varela, M. L., & Castro, M. G. 
(2025). The discrete charm of oncolytic 
viruses: Toward the finish line. Cancer 
Cell.  

Macedo, N., Miller, D. M., Haq, R., & Kaufman, 
H. L. (2020). Clinical landscape of 
oncolytic virus research in 2020. Journal 
for immunotherapy of cancer, 8(2), 
e001486.  

Mondal, M., Guo, J., He, P., & Zhou, D. (2020). 
Recent advances of oncolytic virus in 
cancer therapy. Human vaccines & 
immunotherapeutics, 16(10), 2389-2402.  

Ong, F. L. L., Chin, D., Zhu, Y., & Oh, C. C. 
(2025). Oncolytic Viral Therapy for 
Non-Melanoma Skin Cancers and 
Cutaneous Lymphomas–A Systematic 
Review. JAAD International.  

Schoeps, B., Lauer, U. M., & Elbers, K. (2025). 
Deciphering permissivity of human 
tumor ecosystems to oncolytic viruses. 
Oncogene, 1-9.  

Shalhout, S. Z., Miller, D. M., Emerick, K. S., & 
Kaufman, H. L. (2023). Therapy with 
oncolytic viruses: progress and 
challenges. Nature reviews Clinical 
oncology, 20(3), 160-177.  

[Record #662 is using a reference type undefined 
in this output style.] 

Shen, Y., Bai, X., Zhang, Q., Liang, X., Jin, X., 
Zhao, Z., Song, W., Tan, Q., Zhao, R., & 
Jia, W. (2025). Oncolytic virus VG161 
in refractory hepatocellular carcinoma. 
Nature, 1-9.  

Shi, T., Song, X., Wang, Y., Liu, F., & Wei, J. 
(2020). Combining oncolytic viruses 
with cancer immunotherapy: 
establishing a new generation of cancer 
treatment. Frontiers in immunology, 11, 
683.  

Stavrakaki, E., Everts, A., van den Hoogen, B. 
G., & Lamfers, M. L. (2025). The 16th 
International Oncolytic Virus 
Conference: Advancing oncolytic 
virotherapy by balancing anti-tumor and 
anti-viral immunity. Molecular Therapy 
Oncology, 33(1).  

Taguchi, S., Fukuhara, H., & Todo, T. (2019). 
Oncolytic virus therapy in Japan: 
progress in clinical trials and future 
perspectives. Japanese Journal of 
Clinical Oncology, 49(3), 201-209.  



Oncolytic Virus Therapy In Cancer Research 

IJDDT, Volume 16 Issue 36s, 2026 Page 509 

 

Uthamacumaran, A., Kiyokawa, J., & Wakimoto, 
H. (2025). AI-Driven Hybrid Ecological 
Model for Predicting Oncolytic Viral 
Therapy Dynamics. arXiv preprint 
arXiv:2501.10620.  

Xi, P., Zeng, D., Chen, M., Jiang, L., Zhang, Y., 
Qin, D., Yao, Z., & He, C. (2025). 
Enhancing pancreatic cancer treatment: 
the role of H101 oncolytic virus in 
irreversible electroporation. Frontiers in 
immunology, 16, 1546242.  

Yamada, Y., Wang, Y.-C., Liu, H.-P., 
Gerongano, G. R., Tseng, C.-Y., Liu, S.-
C., Liao, G.-R., Chang, C.-C., Liao, J.-
W., & Wang, M.-L. (2025). 
Development of attenuated Orf virus as 
a safe oncolytic viral vector for 
nasopharyngeal carcinoma treatment. 
Virology Journal, 22(1), 50.  

Yan, Z., Zhang, Z., Chen, Y., Xu, J., Wang, J., & 
Wang, Z. (2024). Enhancing cancer 

therapy: the integration of oncolytic 
virus therapy with diverse treatments. 
Cancer Cell International, 24(1), 242.  

Zheng, M., Huang, J., Tong, A., & Yang, H. 
(2019). Oncolytic viruses for cancer 
therapy: barriers and recent advances. 
Molecular Therapy-Oncolytics, 15, 234-
247.  

Zhong, L., Gan, L., Wang, B., Wu, T., Yao, F., 
Gong, W., Peng, H., Deng, Z., Xiao, G., 
& Liu, X. (2025). Hyperacute rejection-
engineered oncolytic virus for 
interventional clinical trial in refractory 
cancer patients. Cell.  

Zhu, L., Lei, Y., Huang, J., An, Y., Ren, Y., 
Chen, L., Zhao, H., & Zheng, C. (2023). 
Recent advances in oncolytic virus 
therapy for hepatocellular carcinoma. 
Frontiers in oncology, 13, 1172292.  

 
 


