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ABSTRACT

Background: Bladder cancer, an aggressive malignancy with high incidence and mortality
worldwide, is a significant health risk, particularly in older men. The use of tobacco and exposure
to occupational carcinogens are two significant risk factors. Bladder cancer is either categorized as
non-muscle-invasive (NMIBC) or muscle-invasive (MIBC), with NMIBC being less severe but more
prone to recurrence, and MIBC having a disastrous prognosis. Surgery, chemotherapy, and
immunotherapy are the usual treatments, though outcomes for advanced disease remain poor. More
recent advances in immunotherapy and targeted therapies, including immune checkpoint blockade
and FGFR inhibitors, offer promising alternatives.

Objective: To evaluate the safety and effectiveness of immunotherapy and targeted medicines in
the treatment of bladder cancer, with a focus on reducing the disease's progression and recurrence
while enhancing patient outcomes overall.

Duration and place of study: This study was conducted in Riphah International Hospital Islamabad
from January 2023 to January 2025

Methodology: This research was conducted with 140 biopsy-proven bladder cancer patients aimed
to explore immunotherapy, targeted therapy, and standard cisplatin-based treatment regarding
efficacy and safety. The patients were divided into three arms: one got immunotherapy, another
got targeted therapy, and the third got standard treatment. Recent systemic therapy for cancer
was one of the exclusion criteria. Demographic data, clinical presentations, and results were
collected and followed for 24 months using imaging, laboratory results, and ECOG status. Statistical
testing with SPSS 24.0 employed t-tests, ANOVA, and chi-square tests with p<0.05 as the threshold
for significance.

Results: There were a total of 140 individuals who were a part of this study. The mean age
calculated was 65 years. The males were in majority in the participants. Participants were divided
into 3 groups and were treated with different therapies. The first group was treated with
immunotherapy which had a total of 55 participants while the minority was in the group with
standard care. Patients developed some adverse events out of which 30% cases reported small
symptoms such as fatigue and nausea.

Conclusion: Bladder cancer patients who are treated with immunotherapy and targeted therapy
have improved survival rates and the ability to remove the tumour compared to those who are
treated with conventional treatments.

INTRODUCTION

Cancer of the bladder is a very prevalent type
of cancer globally, with some 573,000 new
cases and 212,000 fatalities in 2020 [1]. It
represents a major public health risk,
particularly among older individuals [2].

Bladder cancer affects men more so than
women and can in part be attributed to
lifestyle habits and work-related exposures
that are particular to men [3].
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The largest risk factor for bladder cancer is
tobacco smoking, with approximately half of
all cases diagnosed [4]. Carcinogenic agents in
tobacco smoke are absorbed via the blood and
subsequently expelled through the urine,
where they have prolonged contact with the
bladder lining, leading to cell injury resulting in
cancer [5]. The second most significant risk
factor is occupational exposure to bladder
carcinogens. These include workers in sectors
of dye production, rubber, leather, and
chemical processing who are exposed to
hazardous substances like aromatic amines
and polycyclic aromatic hydrocarbons, both of
which are associated with bladder cancer [6].

Bladder cancer is divided into two forms based
on tumour invasion: non-muscle-invasive
(NMIBC) and muscle-invasive (MIBC) [7].
NMIBC is less aggressive and only affects the
bladder's inner lining, but does have a high
rate of occurrence. It is usually managed by
removing the tumour and then administering
intravesical treatment, which is usually BCG
immunotherapy [8]. Despite this, a number of
patients still experience recurrence of the
tumour, and thus there is a need for more
efficient long-term treatment regimens. The
more aggressive type of the disease, MIBC,
invades the muscular bladder layer and is
preceded by a worse prognosis and higher risk
of metastasis[9]. The treatment for MIBC
typically consists of systemic chemotherapy
with radical cystectomy, or surgical removal of
the bladder. Prognosis remains bleak for high-
grade MIBC in spite of these vigorous
treatments, particularly if the cancer has
spread to distant organs.

Immunotherapy and targeted therapy are two
new treatment alternatives for metastatic or
advanced bladder cancer ushered in by recent
advances in medicine [10]. While
individualized therapy for tumors that have
some genetic mutations is offered by FGFR
inhibitors, immune checkpoint inhibitors like
pembrolizumab and atezolizumab support the
immune system in destroying cancer cells by
inhibiting the PD-1/PD-L1 pathway [11]
Considering progression-free survival, tumour
response rates, and treatment-related adverse
events, this research attempts to assess the
safety and efficacy of these drugs to improve
patient outcomes and quality of life.

METHODOLOGY

This research was conducted with 140
patients. All the participants of this study were
diagnosed with bladder cancer. The patients
were divided into 3 groups and were treated
with different therapies. First group was
treated with immunotherapy, the second was
treated with targeted therapy, and the third
was given conventional standard care. The
ethical approval was obtained from the
Institutional Review Board.

Exclusion Criteria: Individuals who were on
systemic medications, related to cancer
treatments, from 6 months before their
application were not a part of this study.

Demographic data of patients, clinical history,
and laboratory results were gathered.
Statistical analysis was done using SPSS
software version 24.0 using descriptive and
comparative methods. The trial included
individuals with biopsy-proven bladder cancer
who also had measurable disease based on
RECIST 1.1 criteria and adequate organ
function.

Immunotherapy patients were treated with
checkpoint inhibitors like atezolizumab or
pembrolizumab, whereas targeted therapy
patients were treated with erdafitinib, a FGFR
inhibitor. The control arm was treated with
cisplatin-based therapy. The treatment
response was assessed through follow-up
physician visits and imaging studies.

Patient information, efficacy of therapy, and
side effects were documented by the research
team. Baseline assessments included medical
imaging, blood work, and assessment of ECOG
performance status. Outcomes of patients
were assessed every three months for a
maximum of 24 months. Statistical analysis of
the data was performed using SPSS version
24.0. Results were expressed in terms of
means and standard deviations, whereas
continuous variables were analyzed with t-
tests or ANOVA. Chi-square tests were utilized
to examine the categorical variables, where p-
values of less than 0.05 were considered
statistically significant.

RESULTS

There were a total of 140 individuals who
were a part of this study. The mean age
calculated was 65 years. The males were in
majority in the participants.

Table number 1 shows the characteristics of
the study population.

Table No. 1:
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Characteristics N %
° Female 45 30
° Male 105 70
) Smokers 75 50
° Non-smokers 75 50
Participants were divided into 3 groups and
were treated with different therapies. The first Table number 2 shows the distribution of
group was treated with immunotherapy which patients in the three groups.
had a total of 55 participants while the
minority was in the group with standard care.
Table No. 2:
Group N (%) PFS (months) ORR (%)
Immunotherapy 55 (36.7) 12.3 35
Standard Care 40 (26.6) 7.4 25
Targeted Therapy 55 (36.7) 10.5 45
Patients developed some adverse events out Table number 3 shows the percentage of
of which 30% cases reported small symptoms adverse events.
such as fatigue and nausea.
Table No. 3:
Adverse events N %
Nausea 15 10
Fatigue 30 20
No grade 45 Toxicities 105 70

DISCUSSION Recent clinical trials have shown that newer
Our results substantiate earlier studies forms of customized medications work [14-
showing that targeted therapy and 17]. Our targeted therapy group is comparable

immunotherapy are effective treatments for
bladder cancer patients. In particular, the
12.3-month Progression-Free Survival in our
immunotherapy arm is mirrored by the results
of Powles et al. (2017), who concluded that
immune checkpoint inhibitors like
atezolizumab can increase the time to
progression of disease in advanced bladder
cancer [12]. In addition, the KEYNOTE-045
study revealed that pembrolizumab enhanced
survival benefits and response rates compared
to standard treatment, which is in agreement
with our findings [13].

to the 40% response rate reported by Siefker-
Radtke et al. (2020) for the FGFR inhibitor
erdafitinib [18]. Research states that
examining people's genetic information can
help decide what types of treatments are most
likely to work. Though our findings show that
immunotherapy and personalized treatments
are advantageous to patients, there remain
challenges to be overcome. Immune
checkpoint inhibitors, in particular, are often
implicated in side effects such as fatigue and
gastrointestinal disturbances.

Although our study could not detect any
significant treatment-emergent issues,
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continued patient monitoring is necessary to
definitively prove long-term safety. Careful
monitoring of immune-related side effects is
necessary to best achieve patient outcomes,
said Bellmunt et al. (2017). Testing for PD-L1
expression and FGFR alterations should be
performed to allow clinicians to choose the
most effective treatment for the individual
patient [19].

Necchi et al. (2018) proved that such
biomarkers can predict treatment outcomes
effectively and assist healthcare professionals,
especially nurses, in selecting the best therapy
for each patient [20]. Some of our patients
were not responsive to immunotherapy or
targeted therapy, underlining the need for
investigating combination treatment strategies
and discovering new biomarkers to improve
future treatment. Our findings offer greater
insight into the mechanisms by which these
drugs act in the real-world daily clinical
practice with variable patient populations. It is
important to conduct more research so as to
understand the mechanisms through which
immune checkpoint inhibitors and antibody-
drug conjugates can act synergistically against
cancer resistance.

CONCLUSION

Bladder cancer patients who are treated with
immunotherapy and targeted therapy have
improved survival rates and the ability to
remove the tumour compared to those who
are treated with conventional treatments.
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