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CTLA-4 Inhibitor Market Summary

The CTLA-4 inhibitor market represents a critical component of the broader immune
checkpoint inhibitor (ICI) therapy segment, which has transformed cancer treatment
over the past decade. In 2025, the global CTLA-4 inhibitor market is projected to reach
USD 3.0-4.5 billion, expanding at a compound annual growth rate (CAGR) of
approximately 2.5% to 4.5% through 2030. While the market is smaller compared to
PD-1/PD-L1 inhibitors, CTLA-4 agents remain clinically significant, especially in
combination regimens for melanoma, lung cancer, and liver cancer. CTLA-4 inhibitors
are designed to block cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), a co-
inhibitory checkpoint protein expressed on resting T-cells during their priming phase.
Normally, CTLA-4 serves as a natural brake on T-cell activation, dampening immune
responses to prevent autoimmunity. However, many cancers exploit this mechanism by
overexpressing CTLA-4 or creating immunosuppressive microenvironments, thereby
evading immune surveillance. By inhibiting CTLA-4, these therapies unleash T-cell
activation and proliferation, leading to enhanced antitumor responses. Although their
standalone use is limited by toxicity profiles, CTLA-4 inhibitors are frequently
administered in combination with PD-1 or PD-L1 inhibitors to maximize therapeutic
efficacy. Their role in immuno-oncology is evolving, particularly with next-generation
CTLA-4 candidates under investigation.

Market Characteristics and Therapeutic Role

CTLA-4 inhibitors are categorized within immune checkpoint inhibitors, which also
include PD-1 and PD-L1 agents. Compared to PD-1/PD-L1 drugs, CTLA-4 therapies
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have a narrower set of indications and often face competition from newer
checkpoint inhibitors. However, they remain indispensable in certain settings:

Melanoma: CTLA-4 inhibitors, particularly Bristol-Myers Squibb’s Yervoy
(ipilimumab), were among the first immune checkpoint therapies to receive
approval and continue to serve as a backbone in advanced melanoma
treatment, often in combination with nivolumab.

Liver cancer: Combinations of CTLA-4 inhibitors with PD-L1 drugs, such as
tremelimumab (Imjudo) with durvalumab, have been approved for hepatocellular
carcinoma, offering survival benefits.

Lung cancer: Trials have established CTLA-4 drugs as part of combination
regimens in non-small cell lung cancer (NSCLC), although safety concerns and
varied efficacy remain under scrutiny.

Other cancers: Clinical trials are ongoing in renal cell carcinoma, bladder
cancer, and other solid tumors, with results shaping future indications.

The clinical utility of CTLA-4 inhibitors is tempered by high immune-related adverse
events (irAEs), including colitis, hepatitis, and endocrinopathies. Therefore, dosing
schedules, biomarkers, and patient selection strategies are actively being refined to
balance efficacy with tolerability.

Regional Market Trends

North America dominates the CTLA-4 inhibitor market, led by the United States,
which has historically been the largest adopter of immuno-oncology therapies.
Advanced healthcare infrastructure, broad reimbursement coverage, and the
presence of leading biopharmaceutical players such as Bristol-Myers Squibb
(BMS) and AstraZeneca ensure strong uptake. North America is expected to
maintain steady growth at around 2.5-4% CAGR.

Europe is another key region, with the UK, Germany, France, and Italy at the
forefront of CTLA-4 inhibitor adoption. The European Medicines Agency (EMA)
has approved ipilimumab and tremelimumab for multiple cancer types, although
uptake is moderated by national healthcare budgets and cost-effectiveness
assessments. Growth in Europe is projected to range from 2—-4% CAGR, with
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combination therapies driving incremental revenue.

Asia-Pacific is emerging as the fastest-growing region due to rising cancer
incidence, increasing healthcare spending, and the entry of multinational firms
into markets such as China, Japan, and South Korea. Japan, in particular, has
approved both Yervoy and Imjudo, with growing clinical uptake. China is
witnessing rising clinical trial activity, with both multinational and domestic
companies exploring CTLA-4 agents. Growth in this region is expected to range
from 4—6% CAGR through 2030.

Latin America shows moderate demand, led by Brazil and Mexico. Access
challenges, reliance on public healthcare systems, and limited reimbursement
restrict penetration, though patient access programs by multinational firms have
helped improve availability. Growth in the region is expected to remain modest,
at 2-3% CAGR.

Middle East and Africa (MEA) represent a smaller market but with pockets of

opportunity in countries with high cancer prevalence and increasing oncology

infrastructure, particularly in the Gulf states. Growth is anticipated at 2.5-3.5%
CAGR.

Market by Application

Melanoma: The strongest application segment for CTLA-4 inhibitors, melanoma
treatment has been revolutionized by checkpoint inhibitors. Ipilimumab,
especially in combination with nivolumab, has become standard-of-care for
advanced cases, significantly extending survival.

Liver Cancer: Tremelimumab combined with durvalumab has gained approval
for hepatocellular carcinoma, addressing a major unmet need. The success of
this combination validates the potential for CTLA-4 inhibitors in liver cancer.

Lung Cancer: CTLA-4 inhibitors in NSCLC are still evolving, with mixed
outcomes in trials. While efficacy signals exist, safety concerns limit broader
use, though ongoing studies may expand adoption in defined patient
populations.

Others: Investigational applications include renal cell carcinoma, head and neck
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cancers, and bladder cancer. While none have yet matched the success in
melanoma, these trials represent potential areas of future growth.

Market by Type

The market currently consists of first-generation CTLA-4 inhibitors and emerging next-
generation candidates:

Yervoy (ipilimumab, Bristol-Myers Squibb): Approved for melanoma, renal cell
carcinoma, NSCLC, and other indications, Yervoy remains the dominant
product. In 2024, it generated USD 2-3 billion in revenue. However, key patents
are set to expire between 2025 and 2026, introducing the risk of biosimilar
competition.

Imjudo (tremelimumab-actl, AstraZeneca): Approved in combination regimens
for liver cancer and lung cancer, Imjudo generated USD 0.2-0.3 billion in
revenue in 2024. Its role is expected to expand gradually as more real-world
data supports its clinical use.

Next-generation CTLA-4 candidates: BioNTech and OncoC4’s gotistobart
(BNT316/0ONC-392) represents an innovative approach to reduce toxicity while
maintaining efficacy. However, its phase 3 trial in NSCLC (PRESERVE-003)
was partially placed on hold by the FDA in October 2024 due to variable patient
responses, illustrating the challenges in developing next-gen CTLA-4 drugs.

Key Market Players

Bristol-Myers Squibb (BMS): A pioneer in checkpoint inhibition, BMS remains
the leader in the CTLA-4 space with Yervoy. Despite looming patent expirations,
BMS continues to invest in lifecycle management and combination therapy
research to sustain its market share.

AstraZeneca: With Imjudo, AstraZeneca is expanding its oncology portfolio
beyond PD-L1 inhibitor Imfinzi. The Imjudo-Imfinzi combination has carved out a
niche in liver cancer treatment and is under evaluation in other cancers.

BioNTech/OncoC4: Through their collaboration, BioNTech and OncoC4 are
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developing next-generation CTLA-4 inhibitors aimed at addressing toxicity
limitations. The partial clinical hold underscores both the risks and potential
breakthroughs associated with innovation in this space.

Industry Value Chain

The CTLA-4 inhibitor market is part of the broader immuno-oncology value chain, which
includes:

1. Research and Development (R&D): High-intensity R&D efforts focus on improving
efficacy-toxicity profiles and exploring new combinations. Clinical trial networks and
academic collaborations are vital to success.

2. Manufacturing: CTLA-4 inhibitors are biologics, requiring advanced cell culture,
purification, and fill-finish operations. Manufacturing scale and quality control are crucial
for supply reliability.

3. Distribution and Market Access: Global biopharmaceutical companies leverage
extensive distribution networks and partnerships with healthcare providers. Market
access strategies, including patient assistance programs, are essential in price-sensitive
regions.

4. Healthcare Providers: Oncologists and cancer treatment centers are key
stakeholders in adoption, influenced by clinical guidelines and real-world evidence.

5. Patients and Advocacy: Patient advocacy groups play a role in raising awareness
about immunotherapy options and supporting access initiatives.

Opportunities and Challenges

Opportunities:
Expansion of CTLA-4 inhibitors into new tumor types and earlier lines of therapy could
widen their clinical footprint.

Combination regimens with PD-1/PD-L1 inhibitors, targeted therapies, or novel agents
may enhance therapeutic value.
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Asia-Pacific’s rising cancer incidence offers significant growth potential, especially in
China and Japan.

Development of next-generation CTLA-4 inhibitors with improved safety profiles could
reinvigorate market interest.

Challenges:
Patent expirations of Yervoy threaten to erode revenues and invite biosimilar
competition.

High toxicity remains a barrier, limiting monotherapy use and raising concerns in
broader patient populations.

Slower uptake in cost-sensitive markets due to the high price of biologics restricts
access.

Regulatory uncertainty, exemplified by the partial FDA hold on next-generation
candidates, highlights the difficulty of clinical development.

Competition from PD-1/PD-L1 inhibitors, which often demonstrate similar efficacy with
better tolerability, pressures CTLA-4 uptake.
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