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Abstract
Bladder cancer treatment has evolved significantly, transitioning from conventional chemotherapy to advanced 

targeted therapies. While platinum-based chemotherapy remains the standard for metastatic disease, limitations such 
as resistance and toxicity have driven the development of novel approaches. Immunotherapy, particularly immune 
checkpoint inhibitors, has shown promise in improving survival outcomes for patients with advanced bladder cancer. 
Additionally, targeted therapies, including FGFR inhibitors and antibody-drug conjugates, are expanding treatment 
options for patients with specific genetic alterations. Personalized medicine, biomarker-driven therapies, and combination 
regimens are shaping the future of bladder cancer management. This review explores the current landscape of bladder 
cancer therapies, highlighting emerging treatments and their impact on patient outcomes.
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Introduction
Bladder cancer is one of the most common malignancies 

worldwide, with urothelial carcinoma accounting for the majority 
of cases. Treatment strategies have traditionally relied on platinum-
based chemotherapy, particularly for metastatic disease [1]. While 
chemotherapy has been the cornerstone of treatment, its effectiveness 
is often limited by drug resistance, significant toxicity, and poor long-
term survival rates [2]. As a result, there has been a growing shift toward 
targeted therapies and immunotherapy to improve patient outcomes. 
The advent of immune checkpoint inhibitors (ICIs), such as PD-1 and 
PD-L1 inhibitors, has revolutionized the treatment of advanced bladder 
cancer by enhancing the body’s immune response against tumor cells 
[3]. Additionally, targeted therapies, including fibroblast growth factor 
receptor (FGFR) inhibitors and antibody-drug conjugates (ADCs), 
offer new treatment options for patients with specific genetic mutations. 
These advancements have paved the way for personalized medicine, 
enabling treatment selection based on individual tumor profiles. 
Despite these innovations, challenges remain in optimizing treatment 
sequencing, overcoming resistance mechanisms, and improving 
response rates. Combination approaches, integrating chemotherapy, 
immunotherapy, and targeted agents, are being explored to enhance 
efficacy and durability of response [4]. This review examines the 
evolution of bladder cancer therapies, from traditional chemotherapy 
to the latest advancements in targeted treatments, and discusses their 
impact on clinical outcomes and future directions in bladder cancer 
management [5].

The treatment landscape for bladder cancer has evolved significantly, 
transitioning from conventional chemotherapy to more precise and 
effective targeted therapies. While platinum-based chemotherapy 
remains a standard first-line treatment for advanced bladder cancer, 
its limitations, including toxicity and resistance, have driven the search 
for novel therapeutic strategies. The emergence of immunotherapy, 
targeted agents, and combination approaches has provided new hope 
for improving patient outcomes [6].

Chemotherapy: Limitations and Ongoing Role

For decades, platinum-based chemotherapy, particularly cisplatin-
based regimens, has been the mainstay of treatment for advanced 

bladder cancer. While chemotherapy provides an initial response 
in many patients, resistance often develops, leading to disease 
progression. Additionally, many patients are ineligible for cisplatin 
due to renal impairment or comorbidities, necessitating the use of less 
effective alternatives such as carboplatin-based regimens. Despite these 
challenges, chemotherapy remains a critical component of treatment, 
particularly in combination with newer therapies [7].

Immunotherapy: A Paradigm Shift in Bladder Cancer 
Treatment

The introduction of immune checkpoint inhibitors (ICIs) has 
revolutionized bladder cancer treatment, particularly for patients with 
platinum-refractory disease. PD-1 and PD-L1 inhibitors, including 
pembrolizumab, atezolizumab, and nivolumab, have demonstrated 
durable responses in a subset of patients, offering improved survival 
benefits compared to chemotherapy [8]. However, not all patients 
respond to immunotherapy, and biomarkers such as PD-L1 expression 
and tumor mutational burden (TMB) are being explored to better 
predict treatment efficacy. Additionally, combination approaches 
integrating ICIs with chemotherapy or targeted therapies are being 
investigated to enhance response rates. Trials exploring dual checkpoint 
blockade, combining PD-1/PD-L1 inhibitors with CTLA-4 inhibitors, 
are also underway to determine their potential in improving long-term 
outcomes.

Targeted Therapies: A New Era in Precision Medicine

Advances in molecular profiling have identified key genetic 
alterations in bladder cancer, leading to the development of targeted 
therapies. FGFR inhibitors, such as erdafitinib, have shown efficacy in 
patients with FGFR2/3 mutations, providing a much-needed alternative 
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research into combination therapies, biomarker-driven approaches, and 
resistance mechanisms will be essential in further optimizing bladder 
cancer management and advancing precision medicine in oncology.
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for those who do not respond to chemotherapy or immunotherapy. 
Despite their promise, challenges such as resistance mechanisms and 
the identification of optimal patient populations remain areas of active 
research. Antibody-drug conjugates (ADCs), including enfortumab 
vedotin, represent another breakthrough in bladder cancer therapy. 
ADCs combine a monoclonal antibody targeting tumor-specific 
antigens with a cytotoxic payload, delivering potent anti-cancer effects 
with reduced systemic toxicity. Enfortumab vedotin, which targets 
nectin-4, has demonstrated significant clinical benefits in patients who 
have progressed on chemotherapy and immunotherapy [9].

Challenges and Future Directions
While these advancements have significantly expanded the 

therapeutic landscape, several challenges remain. Identifying reliable 
predictive biomarkers to guide treatment selection is critical for 
optimizing patient outcomes. Additionally, overcoming acquired 
resistance to immunotherapy and targeted agents is a key area of ongoing 
research. Combination strategies, such as integrating chemotherapy 
with immunotherapy or combining targeted agents with immune 
checkpoint blockade, are being explored to enhance treatment efficacy. 
Furthermore, novel approaches such as tumor vaccines, adoptive cell 
therapy, and personalized neoantigen-based treatments hold promise 
for further improving bladder cancer management [10].

Conclusion
The shift from chemotherapy to targeted therapies and 

immunotherapy has transformed the treatment paradigm for bladder 
cancer, offering new hope for improved survival and quality of life. While 
chemotherapy remains a cornerstone of treatment, the integration of 
immune checkpoint inhibitors, FGFR inhibitors, and antibody-drug 
conjugates has significantly expanded therapeutic options. Continued 
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