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Melanoma 

Study Experimental arm Control arm Main inclusion criteria Primary endpoint Design Pts 

NCT02437279 Post-surgery infusion for 12 
weeks with the 
combination of ipilimumab 
3 mg/kg q21 + nivolumab 1 
mg/kg q21 

6 weeks upfront surgery 
and 6 weeks post-surgery 
infusion of  ipilimumab 3 
mg/kg q21 + nivolumab 1 
mg/kg q21 

Stage III melanoma with 
palpable disease, naïve for 
CTLA-4/PD-1/PD-L1  

• The alteration in 
magnitude of the neo-
antigen specific T cell 
response in the time 
interval pre- to post-
adjuvant therapy in 
peripheral blood 

 
• Safety 

Two-arm 
Phase 1b 
feasibility 

20 

NCT02362594 
MK-3475-
054/KEYNOTE
-054 

Pembrolizumab 200 mg on 
Day 1 q21 for up to 1 year 

Matched placebo Completely resected Stage 
III melanoma 

RFS  
• All comers 
• PD-L1-positive 

subgroup 

Phase III 900 

NCT02388906 Nivolumab q14 Ipilimumab Completely removed 
melanoma by surgery 
performed within 12 
weeks of randomization 
Stage IIIb/C or Stage IV 
before complete resection 

RFS Phase III 800 
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ONGOING ADJUVANT STUDIES 

www.clinicaltrials.gov 



NSCLC 

Study Experimental arm Control arm Main inclusion criteria Primary endpoint Design Pts 

NCT02504372 
PEARLS 

Pembrolizumab 200 mg iv q21 for 
1 y 

Matched placebo •Resected IB–IIIA NSCLC 
+/- Adjuvant 
chemotherapy 

DFS 
• All comers 
• PD-L1-positive 

subgroup 

Phase III 1380 

NCT02273375 
BR31 

Durvalumab 10mg/kg q14 for 6 
mo. then 20mg/kg q28 for 6 mo 

Matched placebo •Resected IB–IIIA NSCLC 
PDL1+ +/- Adjuvant 
chemotherapy 

DFS Phase III 1100 

NCT02595944 
ANVIL 

Nivolumab q14 for 1 year Matched placebo 
 

•Resected IB–IIIA NSCLC 
+/- Adjuvant 
chemotherapy 

DFS, OS Phase III 714 

NCT02486718 Atezolizumab (MPDL3280A) 1200 
mg will be administered 
intravenously (IV) q21 for 16 cycles 

Matched placebo •Resected IB–IIIA NSCLC 
+/- Adjuvant 
chemotherapy 

DFS Phase III 845 
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ONGOING ADJUVANT STUDIES 

www.clinicaltrials.gov 
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Phase I 
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Postel-Vinay S, Ann Oncol 2015 

Compound n Ph I DLT MTD/RP2D Selected dose Registered 

Ipilimumab 4 NA Not defined 3 mg/kg for 4 doses 3 mg/kg for 4 doses 

Tremelimumab 2 4 late-onset 
at 10 mg/kg 

in 1 study 

MTD not defined 
RP2D 10 mg/kg 

q4w 

10 mg/kg q4w NA 

Nivolumab 2 NA Not defined 3 mg/kg q2w 3 mg/kg q2w 

Pembrolizumab 3 NA Not defined 200 mg q3w 2 mg/kg q2w 

Durvalumab 1 NA Not defined 10 mg/kg q2w NA 

Atezolizumab 2 NA Not defined 120mg q3w NA 

Pidilizumab 1 NA Not defined - NA 

BMS-936559 1 NA Not defined - NA 
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Many questions remain about the optimal dose and schedule. 
 
Dose 
• In multiple studies doses > 1 mg/kg do not increase 

efficacy.  
 

• 173 pts with melanoma randomly assigned to pembrolizumab 10 
mg/kg or 2 mg/kg administered every 3 weeks. Efficacy and safety 
in both treatment arms were the same.  

 
• Ongoing phase III studies will continue to clarify whether 

there is a dose-response relationship with PD-1 agents. 

Open questions 

Schedule 
• FDA: ipilimumab is delivered every 3 weeks for 4 total treatments (induction).  
• In the registrational study, pts with SD or a response with acceptable toxicity after induction but who 

subsequently progressed were offered a reinduction of 4 doses of ipilimumab (q21): among the 31 pts 
treated, 19% achieved a subsequent CR or PR with no new types of toxicities. 

 
• All compounds are administered on a continuous schedule, yet it remains unclear if it is necessary.  



Adjuvant ipilimumab 

• The dose of 10 mg/kg was chosen based on data from a random ph 2 trial that 
compared various doses of ipilimumab in pts with advanced melanoma (small 
but statistically significant higher ORR 11.1% v 4.2%).  
 

• The ongoing intergroup trial ECOG 1609 (NCT 01274338) in the USA comparing 
high-dose interferon treatment with 1 year of treatment with ipilimumab at 
either 10 mg/kg or 3 mg/kg might provide additional insight and is less toxic 
than high-dose interferon.  

9 

Eggermont AMM, Lancet Oncol 2015; 16: 522–30   
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From biology to design 
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CTLA-4 

PD-1 

Postow MA, J Clin Oncol 2015 



Design 
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Surgery Immunotherapy • Length 
• 6 months? 
• 1 year? 
• 2 years? 

 
 

 
• Continous? Intermittent? 

 
 
 
 
 
 
 
 

• Sequence? 

Surgery Immunotherapy 

Surgery Immunotherapy 

Surgery Immunotherapy 

Surgery Immunotherapy 

Surgery IT 

IT 

IT IT IT IT 

Surgery Immunotherapy IT 

Surgery Immunotherapy 

Surgery Immunotherapy IT 
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Endpoint 
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In multicenter clinical trials is 
important to use an endpoint which 
is objectively and uniformly 
assessed across the participating  

Wolchock JD, Clin Cancer Res 2009;15(23):7412-20 
Ribas A, Clin Cancer Res 2009;15(23):7116–8   



Endpoint 
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SQ 

. 

Non 
SQ 

Study OS PFS 
Robert C, Lancet Oncol 
2015;16:375-85 

HR 0.63 
(74.1% vs 68.4%) 

HR 0.58 
(5.5 vs 4.1) 

Brahmer J, N Engl J 
Med 2015;373:123-35 

HR 0.59 
(9.2 vs 6.0) 

HR 0.62 
(3.5 vs 2.8) 

Borghaei H, N Engl J 
Med 2015;373:1627-
39 

HR 0.73 
(12.2 vs 9.4) 

HR 0.92 
(2.3 vs 4.2) 

Melanoma 



Endpoint 
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Long GV, J Clin Oncol 33, 2015 (suppl; abstr 9027) 

• EORTC QLQ-C30 + EQ-5D at baseline and at 
cycles Q6W.  
 

• Adjusted completion rates at baseline  
• EQ-5D: 69.5% vs 64.9%  
• EORTC QLQ-C30: 70.0% vs 64.9% 

 
• QoL analysis was not feasible after wk 13 

due to a high attrition rate in the control 
arm.  
 

• NIVO does not impair QoL and may enhance 
it compared with BL in treatment-naïve pts 
with advanced MEL.  

CHECKMATE-066 
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Eggermont AMM, Lancet Oncol 2015; 16: 522–30   

• Pts received either ipilimumab 10 mg/kg or 
placebo every 3 weeks for 4 doses, then 
every 3 months up to a max of 3 years, or 
until disease recurrence, unacceptable 
toxicity, major protocol violation, or 
treatment refusal.  

• Maintenance was added based on the 
theoretical principles of continued re-
stimulation of the immune system.  

• Recurrence or metastatic lesions were 
histologically confirmed whenever possible.  

• The first date when recurrence was observed 
irrespective of the method of assessment.  

• An independent review committee assessed 
disease status and date of recurrence.  

Endpoint 

• The unmet need for an improved adjuvant treatment for melanoma is shown by the HR for recurrence 
or death of 0·83–0·85 with high-dose or low-dose interferon compared with observation only.  

• 950 pts were planned to be randomly assigned.  
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Compliance/safety 

         SAFETY 
• The most common grade 3–4 immune-related 

AEs are GI, hepatic, dermatological and 
endocrine.  

• The median time to onset ranged from 4·3 
weeks to 13·1 weeks.  

• 40% of pts discontinued treatment by the end 
of the initial dosing period—ie, before 
maintenance therapy.  

• Higher frequency than observed in a pooled 
analysis of studies with 10 mg/kg in pts with 
advanced melanoma.  

• Most manifestations resolved within 4–6 weeks, 
but for endocrinopathies the median time to 
resolution was 31 weeks, 44% of pts remaining 
on hormone replacement therapies.  

• Effective management is complex and requires 
proactive monitoring, early intervention, and 
aggressive immuno- suppressive management 
and meticulous instruction of patients.  
 
 19 

COMPLIANCE 
• At least one maintenance dose was received by 

42% of pts in the ipilimumab and 70% of pts in 
the placebo group.  

• 29% of pts in the ipilimumab group received at 
least seven doses (about 1 year of treatment) 
compared with 57% in the placebo group.  

• 52% discontinued ipilimumab because of an AE 
being 49% drug-related;. 4% of pts receiving 
placebo discontinued treatment because of an 
AE. 
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Eggermont AMM, 
Lancet Oncol 2015; 

16: 522–30   
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Biomarker 

22 

1 biomarker 
4 testing Ab assays 
Heterogeneity of assessment 
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(53% pts PD-L1≥1%) 
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Combination 

• Dose? 
 

• Sequence? 
 

• Sequential design? 
 

• Endpoint? 
 

• Safety? 

26 

On courtesy of B Besse 
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Combination 

Larkin J, N Engl J Med 2015;373:23-34. 
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Regulatory challenges 
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Specificity of immunotherapy Related regulatory challenge 

Length of response Lack of biomarkers for early assessment of 
efficacy 

Heterogeneity of response 
(e.g. about 80 % of melanoma patients  get  
little or no benefit from ipilimumab) 

Lack of predictive biomarkers 

Conventional clinical response criteria 
are insufficient 

Lack of validated endpoints 

Specific & unique side effects, possibly 
late effects (e.g. auto-immune reactions) 

Lack of effective safety monitoring and 
management guidelines 

Spectacular response (“breakthrough”) Justification of randomization, lack of 
external benchmarks & related methodology 

Costs Affordability and willingness of HTA to 
reimburse  

Courtesy of A Negrouk 
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