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Abstract 

Cancer has emerged as a leading public health challenge in India, with a steadily increasing 

incidence and mortality burden. Over the past two decades, substantial research has been 

conducted across domains such as epidemiology, genomics, artificial intelligence, treatment 

innovations, and public health interventions. This review critically examines major research works 

and recent findings related to cancer in India. It highlights key advancements, including the 

development of indigenous genomic databases, integration of artificial intelligence in oncology, 

and the role of preventive strategies. Despite progress, persistent challenges such as late 

diagnosis, regional disparities, and limited infrastructure continue to hinder effective cancer 

control. The review concludes by emphasizing the need for interdisciplinary collaboration and 

context-specific innovations to address India’s growing cancer burden. 
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Introduction 

Cancer has become one of the most pressing public health concerns in India in the twenty-first 

century. Over the last few decades, the country has witnessed a steady rise in cancer cases due to 

a combination of factors such as population growth, increasing life expectancy, rapid urbanisation, 

environmental pollution, changing lifestyles, and genetic predispositions. As a result, cancer has 

attracted unprecedented attention from researchers, clinicians, policymakers, and public health 

experts. The field of oncology in India has expanded significantly, moving beyond basic studies 

of disease occurrence to sophisticated research involving genomics, molecular biology, artificial 

intelligence, targeted therapies, immunotherapy, precision medicine, and health economics. The 

development of cancer research in India reflects the country's broader effort to address an 

expanding disease burden while simultaneously keeping pace with global scientific advancements 

in diagnosis, treatment, prevention, and survivorship care. 

Among the various areas of cancer research, epidemiological studies have played a foundational 

role in understanding the magnitude and distribution of the disease. A major contribution in this 

regard has come from the National Cancer Registry Programme (NCRP), established by the Indian 

Council of Medical Research (ICMR). Through systematic collection and analysis of cancer-

related data, the NCRP has provided valuable insights into cancer incidence, mortality patterns, 

prevalence rates, and regional variations across the country. Evidence generated through these 

registries has consistently shown that breast cancer, cervical cancer, oral cancer, lung cancer, and 
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colorectal cancer account for a substantial proportion of India's cancer burden. Recent analyses 

further indicate an increase in cancer-related mortality and disability, highlighting the growing 

pressure on healthcare systems. Such epidemiological research has been instrumental in guiding 

national cancer control strategies, health planning, and resource allocation. 

Research on tobacco-related cancers has been particularly significant because India carries one of 

the world's highest burdens of oral and head-and-neck cancers. Numerous studies have confirmed 

the strong relationship between tobacco smoking, smokeless tobacco use, betel nut chewing, 

alcohol consumption, and the development of these malignancies. Research conducted by 

institutions such as Tata Memorial Centre, All India Institute of Medical Sciences, and various 

Regional Cancer Centres has generated compelling evidence linking tobacco exposure to cancer 

risk. These findings have not only strengthened public awareness campaigns but have also 

influenced tobacco-control policies and screening initiatives. More recent investigations have 

highlighted an equally concerning issue: many patients continue tobacco consumption even after 

receiving a cancer diagnosis, adversely affecting treatment response, recovery, and long-term 

survival. 

Cervical cancer research has occupied a central place in Indian oncology because of the historically 

high incidence of the disease among women. Significant efforts have been devoted to 

understanding the role of human papillomavirus (HPV), improving screening methods, and 

evaluating vaccination strategies. One of the most important achievements in this area has been 

the demonstration that low-cost screening approaches, such as visual inspection with acetic acid 

(VIA), can substantially reduce cervical cancer mortality when implemented effectively. These 

findings were particularly important for low-resource settings where sophisticated screening 

technologies are often unavailable. Research on HPV infection has further strengthened the 

scientific basis for vaccination programs, encouraging several Indian states to adopt preventive 

measures aimed at reducing the future burden of cervical cancer. 

Breast cancer has emerged as another major focus of research, especially because it has overtaken 

cervical cancer as the most frequently diagnosed cancer among women in many urban regions of 

India. Researchers have explored a wide range of issues, including hormonal influences, genetic 

susceptibility, molecular subtypes, treatment outcomes, survivorship, and psychosocial 

challenges. Indian studies have been particularly valuable in highlighting the tendency of younger 

women to present with more aggressive forms of breast cancer at advanced stages. Investigations 

into BRCA gene mutations and hereditary breast cancer syndromes have improved understanding 

of genetic risk factors within diverse Indian populations. Such findings have contributed 

significantly to the growing emphasis on personalized and precision-based approaches to cancer 

treatment. 

A major turning point in Indian cancer research has been the growing focus on molecular oncology 

and genomics. While earlier studies primarily relied on clinical observations and population-level 

data, recent decades have witnessed substantial investments in genomic technologies. One of the 

most ambitious initiatives in this regard is the Bharat Cancer Genome Atlas, which seeks to 

develop a comprehensive genomic database representing the unique genetic characteristics of 
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Indian cancer patients. This initiative addresses a long-standing gap in global cancer research, 

where Indian populations have often been underrepresented. By identifying population-specific 

mutations, biomarkers, and therapeutic targets, genomic research is expected to transform cancer 

diagnosis and treatment in India. It also promises to improve understanding of drug resistance 

mechanisms and support the development of precision medicine tailored to local populations. 

The importance of genomics has been reinforced through large-scale studies involving thousands 

of Indian cancer patients. These investigations have revealed genetic alterations that differ 

significantly from those commonly reported in Western populations. Such discoveries underscore 

the necessity of developing diagnostic tools and treatment strategies specifically suited to Indian 

patients rather than relying entirely on international data. The identification of unique molecular 

signatures has opened new opportunities for targeted therapies and biomarker-based interventions, 

marking a significant advancement in cancer care. 

Precision medicine has become one of the most promising developments in contemporary 

oncology. Research focusing on genetic alterations such as EGFR, ALK, HER2, KRAS, and 

BRAF has enhanced understanding of how individual patients respond to treatment. Indian 

researchers have played an active role in evaluating targeted therapies and their effectiveness 

within local populations. These studies have improved treatment planning and clinical outcomes, 

particularly for patients with advanced cancers. At the same time, researchers have highlighted 

challenges related to affordability and accessibility, emphasizing that the benefits of precision 

medicine must be made available to all sections of society rather than remaining limited to a 

privileged few. 

Immunotherapy has similarly revolutionized cancer treatment and become a major area of 

scientific investigation in India. The introduction of immune checkpoint inhibitors has transformed 

the management of several cancers worldwide, and Indian oncology centers have actively 

participated in evaluating their effectiveness. Research has examined their application in lung 

cancer, melanoma, head-and-neck cancers, and hematological malignancies. Although results 

have been encouraging, studies have also drawn attention to the high cost of these therapies, which 

remains a major obstacle for many patients. Consequently, discussions surrounding healthcare 

financing and equitable access have become increasingly important within the broader framework 

of cancer research. 

Clinical trial activity has expanded considerably in India over the last two decades. The number of 

oncology trials registered with the Clinical Trials Registry-India has grown steadily, reflecting 

increasing research capacity and international collaboration. Academic institutions, specialized 

cancer hospitals, and research organizations have contributed to testing new drugs, evaluating 

treatment combinations, refining radiotherapy protocols, and improving surgical techniques. This 

expansion has strengthened India's position within the global oncology research community and 

has provided valuable opportunities for patients to access innovative therapies. 

Research on colorectal cancer has also gained prominence as changing lifestyles, dietary habits, 

obesity, and population ageing contribute to increasing incidence rates. Studies have explored 
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environmental influences, genetic susceptibility, disease patterns, and treatment outcomes. 

Findings suggest that colorectal cancer is becoming increasingly common in urban populations, 

prompting discussions regarding the need for organized screening programs and preventive 

interventions. These studies illustrate how cancer patterns in India are evolving alongside broader 

social and economic transformations. 

The integration of artificial intelligence and machine learning into cancer research represents one 

of the most exciting recent developments. Researchers are increasingly using computational 

models to improve early diagnosis, interpret histopathological images, analyze radiological scans, 

predict disease progression, and optimize treatment strategies. Early results suggest that these 

technologies can enhance diagnostic accuracy and support clinical decision-making. In a country 

where specialist healthcare resources are often unevenly distributed, artificial intelligence has the 

potential to bridge critical gaps and improve access to quality cancer care. 

Pediatric oncology has emerged as another success story within Indian cancer research. 

Collaborative efforts involving multiple institutions have led to substantial improvements in 

survival rates among children diagnosed with cancer. Advances in treatment protocols, supportive 

care, and follow-up services have contributed to better outcomes than were previously possible. 

Registry-based studies demonstrate that coordinated research networks and systematic data 

collection can significantly improve the quality of care even within resource-constrained settings. 

Public health research has played a crucial role in identifying barriers to cancer prevention and 

early detection. Studies examining screening participation have consistently revealed low uptake 

of breast and cervical cancer screening services in many parts of the country. Researchers have 

identified several contributing factors, including lack of awareness, cultural stigma, financial 

constraints, inadequate healthcare infrastructure, and geographical barriers. These findings have 

informed community-based interventions designed to improve awareness and encourage greater 

participation in preventive healthcare programs. 

Research has also focused on strengthening healthcare systems through innovative approaches 

such as telemedicine and digital learning platforms. Programs like Project ECHO have 

demonstrated that technology can effectively support oncology education, specialist training, and 

capacity building in underserved regions. Such initiatives have proven particularly valuable in 

addressing shortages of trained oncologists and extending specialized knowledge to remote 

healthcare providers. 

Another emerging area of interest is cancer survivorship. As advances in treatment continue to 

improve survival rates, researchers have increasingly shifted attention toward the long-term 

experiences of cancer survivors. Studies now examine issues such as quality of life, mental health, 

rehabilitation, employment challenges, social reintegration, and financial hardship. This shift 

reflects a broader understanding that successful cancer care extends beyond treatment completion 

and includes supporting individuals throughout their recovery journey. 
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The economic dimensions of cancer have also attracted growing attention. Cancer treatment often 

imposes a severe financial burden on patients and their families, particularly in a healthcare system 

where out-of-pocket expenditure remains high. Researchers have explored treatment affordability, 

insurance coverage, healthcare spending, and financial inequalities in access to care. Their findings 

highlight the urgent need for sustainable financing mechanisms that can protect vulnerable 

households from catastrophic medical expenses. 

Recent developments indicate that cancer research in India is becoming increasingly 

interdisciplinary. Scientists, clinicians, epidemiologists, economists, public health experts, and 

computational researchers are working together to address complex challenges associated with 

cancer prevention and treatment. Investments in genomic databases, biobanks, advanced imaging 

technologies, and artificial intelligence platforms are creating new opportunities for innovation. 

Collaborative partnerships involving universities, government agencies, hospitals, and 

international organizations have further strengthened the country's research ecosystem. 

Despite these achievements, important challenges remain. Differences in research infrastructure 

across regions, limitations in funding, shortages of trained personnel, and unequal access to 

advanced technologies continue to affect the translation of scientific discoveries into clinical 

practice. Moreover, the growing complexity of cancer biology requires sustained investment in 

research training, interdisciplinary collaboration, and scientific infrastructure. Ensuring research 

quality, ethical standards, and reproducibility also remains a priority for the future. 

Overall, the journey of cancer research in India has been remarkable. From early epidemiological 

surveys to cutting-edge genomic and artificial intelligence-based studies, Indian researchers have 

made substantial contributions to understanding and combating cancer. Major advances in 

tobacco-related cancers, cervical cancer, breast cancer, precision medicine, immunotherapy, 

pediatric oncology, survivorship research, and healthcare delivery have improved both scientific 

knowledge and patient care. As cancer continues to pose a major public health challenge, continued 

investment in research, innovation, and equitable healthcare access will be essential for improving 

outcomes and reducing the burden of disease across the country. 
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