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Abstract

Cancer remains a leading cause of morbidity and mortality worldwide, despite continuous
advancements in treatment. Current treatment modalities include chemotherapy, targeted ther-
apy, immunotherapy, and precision medicine, each offering significant improvements in patient
survival and quality of life. However, the ultimate goal of achieving a complete cure remains
elusive due to several challenges. These include drug resistance, tumor heterogeneity, late-
stage diagnosis, metastasis, severe side effects, and the high costs associated with innovative
treatments. This article explores the existing cancer therapies, their effectiveness, and the key
obstacles that hinder the development of a definitive cure. Ongoing research in nanotechnol-
ogy, Al-driven drug discovery, and gene editing holds promise for more effective solutions. A
multidisciplinary approach integrating early detection, personalized medicine, and accessible

healthcare is essential for making meaningful progress in the fight against cancer.
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Introduction

Cancer remains one of the most challenging disease in modern medicine, affecting millions of lives
worldwide. Despite significant advancements in treatment options, a complete cure remains elusive
for many types of cancer (Cleanclay et al, 2023). The current landscape of cancer medicines includes
chemotherapy, targeted therapy, immunotherapy, and precision medicine. However, various obsta-
cles, including drug resistance, treatment side effects, and high costs, continue to hinder the ultimate

goal of finding a definitive cure (Ramos et al, 2025).
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Current Cancer Medicines (Fig. 1)

Cancer
Treatment

Hormonal
therapy

Immunotherapy

Surgery Radiotherapy

Bone
marrow
transplant

Personalized
therapy

Chemotherapy

Figure 1: Cancer treatment methods.

Chemotherapy

Chemotherapy has been a cornerstone of cancer treatment for decades. It involves the use of powerful drugs to destroy rapidly di-
viding cancer cells. However, chemotherapy is not selective, meaning it also affects healthy cells, leading to severe side effects such as

nausea, hair loss, and immune suppression (Raghani et al, 2024).
Targeted Therapy

Targeted therapy represents a more precise approach to cancer treatment. Unlike chemotherapy, it focuses on specific molecules
involved in cancer growth. Drugs such as imatinib (Gleevec) and trastuzumab (Herceptin) have shown significant success in treating

specific cancer types, such as chronic myeloid leukemia and breast cancer, respectively (Jin et al, 2023).
Immunotherapy

Immunotherapy is a groundbreaking advancement in cancer treatment. It harnesses the body’s immune system to recognize and
attack cancer cells. Checkpoint inhibitors (e.g., pembrolizumab and nivolumab) and CAR-T cell therapy have revolutionized the treat-

ment of certain cancers, particularly melanoma and blood cancers (Zafar et al, 2024).
Precision Medicine

Precision medicine tailors treatment based on an individual’s genetic profile. By analyzing a patient’s genetic mutations, doctors can
prescribe the most effective drugs, thereby improving treatment outcomes. However, accessibility and high costs remain challenges
(Fountzilas et al, 2022).

Challenges in Curing Cancer (Fig.2)
Drug Resistance

One of the biggest hurdles in cancer treatment is drug resistance. Over time, cancer cells can adapt and become resistant to chemo-
therapy, targeted therapy, or immunotherapy, rendering treatments ineffective. Researchers are exploring combination therapies and

novel drugs to counteract this issue.
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Tumor Heterogeneity

Cancer is highly heterogeneous, meaning that within the same tumor, different cells may respond differently to treatment. This diver-

sity makes it difficult to develop a universal cure and necessitates personalized treatment approaches (Guo et al, 2023).
Metastasis and Late Diagnosis

Metastatic cancer, where the disease spreads to other parts of the body, is particularly challenging to treat. Additionally, late-stage

diagnosis reduces the chances of successful treatment, emphasizing the need for early detection methods (Li et al, 2025).

Figure 2: Challenges faced by the people who suffer from cancer.

Side Effects and Quality of Life

Many cancer treatments come with debilitating side effects that significantly impact patients’ quality of life. Balancing treatment

efficacy with minimizing adverse effects remains a major challenge for oncologists.
Cost and Accessibility

The high cost of modern cancer treatments makes them inaccessible to many patients, particularly in low-income regions. Immuno-

therapy and precision medicine, though highly effective, remain financially out of reach for many.
Future Directions

Researchers are exploring promising avenues such as nanotechnology-based drug delivery, Al-driven drug discovery, and gene ed-
iting techniques like CRISPR to develop more effective cancer treatments. Early detection and preventive strategies, including lifestyle

modifications and cancer vaccines, also hold promise in reducing cancer mortality.
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Conclusion

While significant progress has been made in cancer treatment, curing cancer remains a complex challenge due to drug resistance,
tumor heterogeneity, metastasis, and high treatment costs. Continued research, technological advancements, and equitable healthcare

policies are essential in the global fight against cancer.
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