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Anti-CTLA -4 Induces Regression of Transplantable 
Colon Carcinoma

Days After Tumor Injection

A
ve

ra
ge

 T
um

or
 S

iz
e 

(m
m

2)

Anti-CD28

Anti-CTLA -4

No 
RxRx

Leach



MDX010-20 Study Schema

Screening

Induction: Ipilimumab at 3 mg/kg, with or without gp100, every  3 weeks for 4 treatments

Reinduction: Patients with SD for 3 months’ duration from week 12 , or a confirmed CR 
or PR, could receive additional therapy with their assigned treatment regimen upon PD

Ipilimumab + 
gp100
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Hodi FS, et al. N Engl J Med. 2010;363:711-23



Kaplan -Meier Analysis of Survival

Years

Ipilimumab + gp100 (A)Ipilimumab + gp100 (A)
Ipilimumab alone (B)Ipilimumab alone (B)
gp100 alone (C)gp100 alone (C)

1 2 3 4

Comparison                              HR             Comparison                              HR             PP--valuevalue
Arm A vs CArm A vs C 0.680.68 0.00040.0004
Arm B vs CArm B vs C 0.660.66 0.00260.0026
Arm A vs BArm A vs B 1.041.04 0.75750.7575

Survival Rate Ipilimumab + gp100 Ipilimumab alone gp100 alone

1-year 44% 46% 25%

2-year 22% 24% 14%



Baseline 
Tumor Assessment

First Scheduled 
Tumor Assessment

Study 024: Design

5

Screening

Ipilimumab 10 mg/kg
Q12W

Ipilimumab 10 mg/kg
Q3W X4

Week 12 Week 24Week 1

INDUCTION    MAINTENANCE *

* in absence of 
progression or  
dose-limiting toxicity

Dacarbazine 850 mg/m 2

Q3W x8

Previously

Untreated

Metastatic

Melanoma

(N=502)

Placebo
Q3W X4

Placebo
Q12W 

R

R = blinded
randomization

(1:1)

Dacarbazine 850 mg/m 2

Q3W x8
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Study 024: Overall Survival 

Estimated 
Survival Rate 1 Year 2 Year 3 Year*

Ipilimumab + DTIC
n=250

47.3 28.5 20.8

Placebo + DTIC
n=252

36.3 17.9 12.2

*3-year survival was a post-hoc analysis

Ipilimumab + DTIC

Placebo + DTIC



Patients at Risk
Ipilimumab 4846 1786 612 392 200 170 120 26 15 5 0
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CENSORED

Pooled OS Analysis Including EAP 
Data: 4846 Patients

Median OS (95% CI): 9.5 (9.0–10.0)

3-year OS Rate (95% CI): 21% (20–22%)
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Tumorous nodule 
with melanin pigment 
(macrophages and 
lymphocytes;
no melanocytes)

Macrophages and 
lymphocytes are present, 
but no tumor cells

Klaus Busam



CD8-positive T-cells

CD4-positive T-cells 
(macrophages are also 
weakly pos for CD4)

Klaus Busam



Ipilimumab Pattern of Response:
Responses After the Appearance and Subsequent 

Disappearance of New Lesions

3 mg/kg 
ipilimumab 

Q3W X 4

Pre-treatment

Week 36: Still Regressing

Week 12: Progression

Week 20: Regression

New lesions

Source: 2008 ASCO 
Abstract #3020 Wolchok.

July 2006



Four Patterns of Response to 
Ipilimumab Therapy were Observed

• 2 conventional:

– Response in baseline lesions 

– ‘Stable disease’ with slow, steady decline in total tumor 
volume 

• 2 novel:

– Response after initial increase in total tumor volume 

– Response in index plus new lesions at or after the 
appearance of new lesions 



Proportion of Response to Ipilimumab

* * 2 of these patients demonstrated SD compared 
to baseline after initial increase in total tumor 
volume (both ongoing). One of these had 24% 
reduction from peak and 2% increase from 
baseline at the last evaluable tumor assessment.

mWHO PD at Week 12
n = 123

mWHO Disease control in
baseline lesions

n = 63

“Stable disease” with a slow, steady 
decline in total tumor volume 

n = 8 * *
6 ongoing

1 decline with intermittent progression

Unknown
(No follow-up scan)

n = 41

* Including 1 patient with confirmation of 
response in roll-over study CA184-025

Ongoing = response or SD ongoing at the last evalua ble tumor assessment (prior to alternate non-ipilim umab therapy) unless patient died.
Slow steady decline is defined as a  > 25% reduction from baseline in total tumor volume a t the last evaluable tumor assessment, unless other wise noted.

Response in baseline lesions
n = 2 

ongoing

Response after initial increase 
in total tumor volume

n = 1
ongoing

Response of index plus new lesions 
after the appearance of new lesions

n = 3
1 ongoing

mWHO SD in baseline lesions
n = 45

25 ongoing

“Stable disease” with a slow, steady 
decline in total tumor volume

n = 18 
15 ongoing

1 decline with intermittent progression

Response in baseline lesions
n = 18 *

12 ongoing *
1 response with intermittent progression

Followed beyond
mWHO PD

n = 57

Patients randomized to 10 mg/kg
ipilimumab monotherapy: 

CA184-008 and -022 
n = 227

14 patients
with evidence of
clinical activity 

(13 after mWHO PD + 
1 w/o follow-up beyond 

mWHO PD)



irRC Identifies Survivors in Patients with 
Progressive Disease by mWHO

Pooled data from phase II studies CA184-008 and CA1 84-022:
ipilimumab monotherapy 10 mg/kg (N=227)

Wolchok et al, Clin Cancer Res, 2009



ASCO 2013

Changes in Tumor Burden in Patients with 
Melanoma Receiving Nivolumab 3 mg/kg

15

Vertical line at 96 weeks = maximum duration of con tinuous nivolumab therapy
Horizontal line at −−−−30% = threshold for defining objective response (pa rtial tumor regression) in absence of new lesions o r non-target 
disease according to RECIST

Unconventional response = response patterns that di d not meet RECIST criteria (e.g., persistent reduct ion in target lesions in the 
presence of new lesions, or regression following in itial progression)

All Mel patients treated with 3 mg/kg nivolumab 4 Mel patients treated with unconventional 
responses from nivolumab
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Changes in Target Lesions Over Time in 

NSCLC Patients



MPDL3280A Phase Ia: Tumor Burden Over Time 
(Melanoma)
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-50

0 21 42 63 84 105

Time on Study (Days)

0

126 147 168 189 210 231 252 273 294 315 336

-100

New Lesions

Discontinued Study

20 mg/kg (n = 7)

10 mg/kg (n = 8)
1 mg/kg (n = 2)

15 mg/kg (n = 16)

Patients first dosed at 1-20 mg/kg prior to Aug 1, 2012 with at least 1 post-baseline evaluable tumor assessment; data cutoff Feb 1, 2013.

* ≥ 100%

*



Rapid and Durable Changes in Target Lesions

1 mg/kg nivolumab + 3 mg/kg ipilimumab   

First occurrence of new lesion

• A 52-year-old patient presented with extensive noda l 

and visceral disease

• Baseline LDH was elevated (2.3 x ULN); symptoms  

included nausea and vomiting 

• Within 4 wk, LDH normalized and symptoms resolved 

• At 12 wk, there was marked reduction in all areas o f     

disease as shown Weeks since treatment initiation  
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Summary

• Responses to immunotherapy can have 
unconventional responses.

• Overall survival is ‘gold standard’
endpoint.

• Proposed immune related response 
criteria incorporate the unique biology of 
immunotherapy.


