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Introduction
Cancer is a major global health concern, responsible for nearly 

10 million deaths annually, corresponding to one in six deaths 
worldwide.1,2 The global burden of cancer is projected to increase 
substantially as populations age and as exposure to risk factors such as 
tobacco, obesity, sedentary lifestyle, and environmental carcinogens 
rises.2,3 The economic impact is profound, with estimated global 
costs exceeding $1.16 trillion in 2020, encompassing direct medical 
expenses, lost productivity, and broader societal effects.2,4 Beyond its 
clinical impact, cancer imposes significant psychological, social, and 
financial stress on patients, families, and communities.5

The World Health Organization (WHO) underscores the 
importance of comprehensive cancer control strategies, encompassing 
prevention, early detection, effective treatment, and palliative care [2]
[6]. While advances in screening and therapy have improved survival 
in some settings, marked disparities persist between high-income and 
low- and middle-income countries, driven largely by differences in 
access to diagnostics, innovative treatments, and supportive care.3,7

The global epidemiology of cancer
According to the GLOBOCAN 2022 database, an estimated 19.9 

million new cancer cases and 9.7 million cancer deaths occurred 
worldwide in 2022.1,8 The five most frequently diagnosed cancers are 
breast, lung, colorectal, prostate, and stomach, together accounting for 
nearly half of all new cases and deaths globally.1,8,9

Cancer type incidence (2022) mortality (2022) 5-year 
survival 

Figure 1 Breast cancer is now the most commonly diagnosed 
cancer globally, with higher survival rates in high-income countries 
due to early detection and effective therapies.1,10 Lung cancer remains 
the leading cause of cancer death, with a poor prognosis largely 
attributable to late-stage diagnosis.1,11 Colorectal cancer incidence is 
rising, especially among younger adults in developed regions, and 
survival varies widely by stage and geography.12,13 Prostate cancer, 
while highly prevalent, often follows an indolent course, resulting 

in relatively low mortality in many populations.14 Stomach cancer is 
more common in East Asia and is associated with poor survival due to 
late presentation and limited therapeutic options.15

Figure 1.

Prevention, early detection, and global 
disparities

The WHO estimates that 30–50% of cancers could be prevented 
by modifying or avoiding key risk factors, including tobacco use, 
unhealthy diet, physical inactivity, alcohol consumption, air pollution, 
and certain infections (e.g., HPV, hepatitis B/C).2,6,16 Vaccination 
programs (e.g., HPV, hepatitis B), public health campaigns, and 
environmental regulations have demonstrated effectiveness in 
reducing cancer risk.17,18

Early detection through screening and improved awareness is 
critical for improving outcomes in cancers such as breast, cervical, 
and colorectal cancer.19 For example, mammography screening has 
been associated with a 20–40% reduction in breast cancer mortality in 
high-income countries [20]. However, access to screening and early 
diagnosis remains limited in many low- and middle-income countries, 
contributing to poorer outcomes.3,21
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Abstract

Cancer remains a leading cause of morbidity and mortality worldwide, with its incidence 
and burden rising due to demographic shifts and lifestyle changes. Over the past decade, the 
advent of targeted, immunological, and genetic therapies has transformed the therapeutic 
landscape, offering new prospects for remission and cure. This review provides an in-depth 
and up-to-date analysis of complete remission and cure rates achieved with these novel 
therapies across the most prevalent tumor types. We discuss the latest clinical evidence, 
response rates, toxicity profiles, economic considerations, and future perspectives, 
integrating data from major international registries, randomized trials, and real-world 
studies published between 2019 and 2024. Despite significant progress, challenges remain 
regarding relapse, toxicity, cost, and global disparities in access. Ongoing research and 
multidisciplinary collaboration are essential to further improve outcomes and ensure 
equitable benefit from these advances.
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Figure 2.

Advances in cancer therapy: from 
chemotherapy to precision medicine

Historically, cancer treatment relied on surgery, radiotherapy, and 
cytotoxic chemotherapy, which, while effective in some settings, are 
limited by toxicity and lack of specificity.23 The past decade has seen 
a paradigm shift toward precision medicine, with the development of 
targeted therapies, immunotherapies, and genetic interventions that 
exploit the molecular and immunological vulnerabilities of tumors.24,25

Targeted therapies

Targeted therapies are designed to interfere with specific 
molecular pathways essential for tumor growth and survival.26 These 
include monoclonal antibodies and small-molecule inhibitors directed 
against proteins such as HER2, EGFR, BRAF, ALK, and KRAS. For 
example, trastuzumab deruxtecan has demonstrated high efficacy in 
HER2-positive breast and gastric cancers, while osimertinib is now 
standard for EGFR-mutant NSCLC.27,28 The use of targeted therapies 
has led to significant improvements in response rates, progression-
free survival, and, in some cases, overall survival.29

Immunological therapies

Immunotherapy, particularly immune checkpoint inhibitors (ICIs), 
has revolutionized cancer treatment by harnessing the patient’s immune 
system to recognize and destroy tumor cells.30 Agents targeting the 
PD-1/PD-L1 and CTLA-4 pathways, such as pembrolizumab, 
nivolumab, atezolizumab, and ipilimumab, have shown durable 
responses in multiple tumor types.31,32 Adoptive cell therapies, 
including chimeric antigen receptor T-cell (CAR-T) therapies, have 
achieved remarkable results in hematological malignancies.33

Genetic and cellular approaches

Genetic therapies, including CAR-T cell therapy and gene 
editing technologies (e.g., CRISPR/Cas9), represent the frontier of 
cancer treatment.34,35 CAR-T cells targeting CD19 or BCMA have 
produced high rates of complete remission in refractory lymphoid 
malignancies.36,37 Early-phase clinical trials are exploring gene editing 
to correct oncogenic mutations or enhance immune cell function.38 
PARP inhibitors, a form of targeted therapy, have demonstrated 
efficacy in BRCA-mutated breast, ovarian, and prostate cancers by 
exploiting synthetic lethality in DNA repair-deficient tumors.39,40

Selected new therapies (2019–2024) indications key 
response rates (ORR/CR)

Figure 3.

Complete remission and cure rates: evidence 
across tumor types
Breast cancer

In HER2-positive metastatic breast cancer, trastuzumab deruxtecan 
has shown objective response rates of 60% and complete response 
rates of 12–18% in heavily pretreated patients.27 For triple-negative 
breast cancer, the addition of pembrolizumab to chemotherapy in 
the first-line metastatic setting has improved progression-free and 
overall survival, with complete response rates up to 10%.41 While 
cure remains rare in metastatic disease, long-term disease control is 
increasingly achievable.42

Lung cancer

Pembrolizumab monotherapy for PD-L1 high NSCLC achieves 
complete response rates of 15–20% and 5-year overall survival 
of approximately 30%.28,43 Targeted therapies such as osimertinib 
for EGFR-mutant NSCLC yield high objective response rates (70–
80%), though complete responses remain below 10%.28,44 Despite 
improvements, cure in advanced lung cancer is uncommon, and most 
patients eventually relapse.45

Colorectal cancer

For MSI-high or dMMR colorectal cancer, immune checkpoint 
inhibitors such as pembrolizumab and nivolumab have produced 
durable responses, with complete response rates of 8–12%.46,47 
In BRAF V600E-mutant colorectal cancer, targeted therapy with 
encorafenib plus cetuximab achieves objective response rates around 
20%, with complete responses below 5%.48

Prostate cancer

PARP inhibitors such as olaparib have demonstrated objective 
response rates of 33% in BRCA-mutated metastatic castration-
resistant prostate cancer, though complete responses are rare.39 
Immunotherapy has limited efficacy in prostate cancer except in MSI-
high/dMMR tumors.49

Hematological malignancies

The most dramatic advances have occurred in hematological 
malignancies. CAR-T cell therapy for refractory large B-cell 
lymphoma achieves complete response rates of 54–82%, with durable 
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remissions in 40–50% of patients.36 In multiple myeloma, BCMA-
targeted CAR-T therapy has achieved objective response rates up to 
73% and complete response rates of approximately 33%.37,50

Tumor type. therapy/target. ORR (%). CR (%) 5-year 
OS (%) key reference 

Figure 4.

Cure, complete response, and chronic disease: 
definitions and implications

A complete response (CR) is defined as the disappearance of all 
target lesions on imaging and clinical assessment.51 Cure is generally 
considered as a sustained CR without relapse after a defined period, 
often five years, though definitions may vary by tumor type and 
context.52 For many patients with advanced solid tumors, true cure 
remains rare, but long-term survival and prolonged disease-free 
intervals are increasingly achievable, leading to the concept of cancer 
as a chronic disease.53,54 In hematological malignancies, CAR-T 
cell therapy has enabled cure in a subset of patients with relapsed 
or refractory leukemia and lymphoma, with long-term disease-free 
survival exceeding three to five years in 40–50% of cases.36,37,55

Toxicity and economic considerations
Clinical toxicity

While novel therapies have improved outcomes, they are associated 
with significant clinical toxicity. Immune checkpoint inhibitors can 
cause immune-related adverse events (irAEs), including colitis, 
dermatitis, pneumonitis, and endocrinopathies, with severe irAEs 
occurring in 10–20% of patients.56 CAR-T cell therapy is frequently 
complicated by cytokine release syndrome (CRS, up to 90%) and 
neurotoxicity (ICANS, up to 50%).36,57 Targeted therapies may cause 
hypertension, rash, diarrhea, and cardiotoxicity.58

Therapy type. main toxicities. severe AE rate (%) 
reference 

Figure 5.

Financial toxicity

The high cost of new therapies is a major barrier to access and 
sustainability. Immune checkpoint inhibitors can cost $100,000–
$150,000 per patient per year, CAR-T cell therapy ranges from 
$400,000–$500,000 per infusion (excluding supportive care), and 
targeted therapies often exceed $80,000–$120,000 per year.59,60 
Financial toxicity affects both patients and healthcare systems, often 
leading to disparities in access and outcomes.61

Current status and global disparities in access
Despite the promise of precision oncology, access to innovative 

therapies remains uneven. Real-world data indicate that only a minority 
of eligible patients receive these treatments, particularly in low- and 
middle-income countries, due to cost, infrastructure, and regulatory 
barriers.62,63 Disparities also exist within high-income countries, 
linked to socioeconomic status, insurance coverage, and geographic 
location.64 Efforts to improve access include global initiatives to 
expand molecular diagnostics, reduce costs, and strengthen health 
systems.65,66

Future perspectives and ongoing 
controversies

The next decade in oncology is likely to be marked by further 
personalization of therapy, integration of multi-omic data (genomics, 
transcriptomics, proteomics), and the development of next-generation 
immunotherapies and cell-based treatments.67,68 Artificial intelligence 
and machine learning are expected to enhance patient selection, predict 
response, and facilitate early detection of relapse.69 Research into tumor 
microenvironment modulation, neoantigen vaccines, and bispecific 
antibodies holds promise for overcoming resistance mechanisms.70,71 
Gene editing technologies, such as CRISPR/Cas9, are moving from 
preclinical studies to early-phase trials, with the potential to correct 
oncogenic mutations or enhance immune cell function.38,72 Expansion 
of CAR-T and CAR-NK therapies to solid tumors is a major research 
focus, although challenges remain regarding tumor infiltration and 
immunosuppressive microenvironments.73

Controversies persist regarding the optimal use of biomarkers, 
the cost-effectiveness of new therapies, the long-term toxicity of 
immunotherapies and gene therapies, and the evolving definition 
of “cure” in the era of chronic cancer management.74-76 The balance 
between innovation and equity remains a central challenge for global 
oncology.
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Recommendations for clinical practice
i.	 Patient Selection: Employ validated biomarkers (e.g., PD-L1, 

MSI, BRCA mutations) to guide therapy and maximize Benefit.77

ii.	 Multidisciplinary Approach: Integrate oncologists, pathologists, 
geneticists, and supportive care teams to personalize treatment 
and manage toxicity.78

iii.	 Toxicity Management: Implement early recognition and 
management protocols for therapy-related toxicities, including 
standardized grading and intervention algorithms.56,57

iv.	 Financial Counseling: Provide patients with access to financial 
counseling and support given the high cost of novel therapies.61

v.	 Clinical Trial Enrollment: Encourage participation in clinical 
trials, particularly for rare tumors or those with limited standard 
options.79

vi.	 Global Equity: Advocate for policies that improve access to 
molecular diagnostics and innovative treatments in low- and 
middle-income countries.65,66

Conclusion
The integration of targeted, immunological, and genetic therapies 

has redefined cancer treatment, offering hope for improved survival 
and, in select cases, cure. However, significant challenges remain, 
including relapse, toxicity, cost, and disparities in access. Ongoing 
research, policy efforts, and multidisciplinary collaboration are 
essential to further advance the field and ensure that the benefits of 
innovation reach all patients globally.
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