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Regulatory challenges with developing PD-1 
combinations

• BMS strategy with combinations

• Opportunities/challenges with 
• Contribution of Components (CoC) based on combination approvals in 

the US for nivolumab + ipilimumab

• Considerations for drug development from a regulatory 
perspective



Immunotherapy as a potential revolutionary 
treatment platform

I-O, immuno-oncology.

Figure is adapted from Ribas A, et al. Clin Cancer Res 2012;18:336–41.
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Hypothetical goals of I-O therapies

Hypothetical slide illustrating a scientific concept that is beyond data available so far. These charts 

are not intended to predict what may actually be observed in clinical studies.
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* Includes clinical collaborations.
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BMS experience with late stage combination 
development & regulatory approvals

• Challenge of combination mostly if new MOA or less 
established compounds combined

• Not with chemo combos or combos with RT for example

• Case by case development with tailored study designs 
depending on data/scientific rationale

• Three combination approvals in the US of nivolumab + 
ipilimumab

• 1L unresectable or metastatic melanoma (FDA AA Oct’15 & Jan’16) 

• 1L advanced renal cell carcinoma (FDA approval April’18)

• 3L metastatic CRC-MSI H (FDA AA approval July ‘18)



Strong scientific rationale for combining PD-1 
and CTLA checkpoint blockade*

• Nivolumab & 

ipilimumab enhance 

T-cell antitumor 

activity through 

distinct but 

complimentary 

mechanisms



Phase I/II data of combination nivolumab & 
ipilimumab

Tumor αPD-1/αCTLA-

4 (%)

αPD-1 (%)

ORR

Melanoma1 ~60 ~40

RCC2,3 ~40 ~20

MSI-H CRC7 ~55 ~307

• Data indicate potential for αPD-1/αCTLA-4  to have greater 

activity with deeper response* than αPD-1 alone – example 

melanomas, RCC and CRC MSI-H

1. Larkin et al. NEJM 2015;373:23–34. 2. Hammers et al. JCO 2017;35:3851–8. 3. Motzer et al. NEJM 

2015;373:1803–13. . 7 Opdivo PI 2018



Key regulatory challenges of nivolumab & 
ipilimumab combination development

• Risk/benefit ratio – higher toxicity than monotherapy, additional 
benefit sufficient? 

• Patient population becoming increasingly fragmented – who benefits 
most?

• PD-L1+/-, TMB, inflammation/immune signature, etc

• Contribution of component?
• What is single agent contribution of nivolumab and ipilimumab?

• What evidence is needed? 

BMS Highly Confidential Information



Design of study in 1L line melanoma : Two-
arm phase 2 study

BMS Highly Confidential Information

Design: AB vs B

Rationale: 

B = SOC

AB = High ORR in phase 1

Supported accelerated approval in 

BRAF wild type patients



Design of follow up study in 1L line 
melanoma: Three arm phase 3 study
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*Figure adapted from 1. Larkin et al. NEJM 2015;373:23–34. 

Design: AB vs A vs B

Rationale: 

B = SOC

A = significant activity

AB = high ORR in phase 2

Supported accelerated approval in all 

comers population



Safety of combination vs monotherapy agents 
Opdivo® USPI Nivolumab 1mg/kg + ipilimumab 3mg/kg



Design of registration study in 1L line RCC: 
Two-arm phase 3 study

Design: AB vs SOC

Rationale:
B: minimal activity

AB: Double ORR 

compared to A mono

SOC: TKI



Design of registration study in 3L line CRC 
MSI-H: Multi cohort, non randomized phase 2

Checkmate-142



Checkmate-142 results in CRC MSI-H 
Opdivo® USPI



Safety of combination vs monotherapy agents 
Opdivo® USPI Nivolumab 3mg/kg + ipilimumab 1mg/kg



General considerations based on BMS 
experience (1)

• When were data generated and how reliable?
• Early data may look significantly better or worse for both mono and 

combination

• Ethical considerations of mono vs combo data generation in 
mid/later stage trials

• Different population based on newly introduced biomarker –
difficult to rely on historical data for monotherapy of components 
since often data missing



General considerations based on BMS 
experience (2)

• Global health authorities may not yet be prepared for master protocols
• Administrative hurdles for clinical trial approval, e.g. in EU

• Multi-cohort non randomized studies not globally accepted by regulators

• What evidence is needed by which authority?
• E.g. amount of monotherapy data required for which component?

• What endpoints can be used ORR/DOR sufficient to demonstrate 
contribution of each component?

• Important to understand existing clinical data/evidence of anti-PD-1
• Demonstration of contribution of component must be part of clinical development 

strategy

BMS Highly Confidential Information
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