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Topics to be Covered
• Immunotherapy for RCC

‐Historic rationale
‐Phase II experience with Nivolumab
‐Phase III experience with Nivolumab
‐New agents/combinations 

• Bladder cancer Immunotherapy
‐Historic rationale
‐Anti PD‐1/PDL‐1 approaches
‐Future combinations/strategies



Response in metastatic RCC to High Dose Interleukin‐2

• 15% response rate (7% CR, 8% PR).1

• Median duration of response was 54 months for 
all responders, 20 months for partial responders, 
and has not yet been reached for complete 
responders.1

• 38% of responders began therapy with tumor 
burdens > 50 cm2 on pretreatment scans.

• 60% of partial responders had > 90% regression 
of all measurable disease.1

• 60% of complete responders remain in remission 
after 30 months.

• Residual disease from some partial responders 
could be resected.

– Patients remain alive and disease‐free at a 
minimum of 65+ months

Response Duration for Patients 
receiving HD IL-22

1. McDermott, Med Oncol 2009;  26:S13‐S17; 2. Atkins, Kidney Int 2005; 67:2069‐2083.



Nivolumab in RCC
Phase II study design

Arm 1
0.3 mg/kg nivolumab IV Q3weeks

Arm 2
2 mg/kg nivolumab IV Q3weeks

Arm 3
10 mg/kg nivolumab IV Q3weeks

Randomizea

1:1:1
(treatment arms 

blinded)

Screen for 
eligibility

aStratified by MSKCC prognostic score (0 vs 1 vs 2/3) and number of prior lines of therapy 
in the metastatic setting (1 vs >1).

Motzer R, et al. JCO Dec 2014

Treat until 
progression 

or intolerable 
toxicity 



Nivolumab in RCC
Overall survival

Based on data cutoff of March 5, 2014; Symbols represent censored observations.
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Number of patients at risk

0.3 mg/kg 60 56 50 41 37 35 31 27 24 13 0 0

2 mg/kg 54 52 45 42 38 35 32 28 26 12 0 0

10 mg/kg 54 50 47 45 38 32 29 29 26 8 1 0
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0.3 mg/kg (events: 36/60)
2 mg/kg (events: 29/54)
10 mg/kg (events: 32/54)

24 27 30

Median OS, 
months (80% CI)    

0.3 mg/kg 18.2 (16.2, 24.0)
2 mg/kg 25.5 (19.8, 28.8)
10 mg/kg 24.7 (15.3, 26.0)
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Overall survival in phase III trials 
and nivolumab phase II study
AXIS1,a INTORSECT2 RECORD-13 GOLD4 Nivolumab 

study

Drug
Axitinib; 

sorafenib
Temsirolimus;

sorafenib
Everolimus; 

placebo
Dovitinib;
sorafenib

Nivolumab; 
0.3; 2; 10 mg/kg

Patients, n 389 512 416 570 168

Risk group, %b

Favorable

Not stated

19 29 20 33

Intermediate 69 56 58 42

Poor 12 14 22 25

Prior therapy Sunitinib Sunitinib VEGF VEGF + mTOR VEGF ± mTOR

Line of therapy 2nd 2nd 2nd or higher 3rd or higher 2nd to 4th 

Median OS, 
months 15.2; 16.5 12.3; 16.6 14.8; 14.4 11.1; 11.0 18.2; 25.5; 24.7

CI 12.8, 18.3c

13.7, 19.2c
10.1,14.8c

13.6, 18.7c Not stated 9.5, 13.4c

8.6, 13.5c

16.2, 24.0d

19.8, 28.8d

15.3, 26.0d

aPost TKI subset; bTotal 100% due to rounding; c95% CI; d80% CI.
1. Motzer R, et al. Lancet Oncol. 2013;14:552-62; 2. Hutson TE, et al. J Clin Oncol. 2014;32:760-7; 3. Motzer R, et al. Cancer. 
2010;116:4256-65; 4. Motzer R, et al. Lancet Oncol. 2014;15:286-96.



CheckMate 025‐Phase III Study of Nivolumab vs
Everolimus in Pts With mRCC

• A randomized, open‐label phase III trial

• Primary endpoint: OS

• Secondary endpoints: PFS, ORR, DoR, 

OS in PD‐L1 subgroup, safety

Advanced or 
metastatic clear-cell 
RCC after previous 
antiangiogenic tx; 
≤ 3 previous tx and 

progression ≤ 6 mos 
prior to enrollment;
Karnofsky PS ≥ 70

Nivolumab 3 mg/kg IV
every 2 wks

Everolimus 10 mg/day PO

Treat until: 
 Progression
 Unacceptable toxicity
 Withdrawal of 
consent 

ClinicalTrials.gov NCT01668784.



CheckMate 025: OS Kaplan‐Meier Curve

Number at risk
Nivolumab   410       389     359  337   305   275 213     139       73   29    3      0
Everolimus  411       366   324   287      265  241   187    115   61  20  2  0

Pr
ob

ab
ili

ty
 o

f O
ve

ra
ll 

Su
rv

iv
al

HR=0.73 (98.5% CI, 0.60-0.89)
P=0.0018

Number 
of 

Patients

Median Overall 
Survival (95% CI), 

Months

Number 
of 

Deaths

Nivolumab 410 25.0 (21.7-NE) 183

Everolimus 411 19.6 (17.6-23.1) 215

Time, Months

1.0
0.9

0.8
0.7

0.6
0.5

0.4

0.0

0.1

0.2
0.3

0 3 6 9 12 3015 18 21 24 27 33

(Nivolumab) [prescribing information]. Princeton, NJ: Bristol-Myers Squibb Company; 2015.



Events (Patients)
Subgroup Nivolumab Everolimus HR (95% CI)
Number of sites of metastases

1
≥2

14 (68)
168 (341)

21 (71)
194 (338)

0.68 (0.34-1.35)
0.74 (0.60-0.91)

Bone metastases
Yes
No

42 (76)
141 (334)

45 (70)
170 (341)

0.72 (0.47-1.09)
-

Liver metastases
Yes
No

54 (100)
129 (310)

52 (87)
163 (324)

0.81 (0.55-1.18)
-

Prior therapy
Sunitinib
Pazopanib

123 (257)
53 (126)

138 (261)
79 (136)

0.81 (0.64-1.04)
0.60 (0.42-0.84)

Months on first-line therapy
<6
≥6

61 (110)
122 (300)

81 (130)
134 (281)

0.76 (0.55-1.06)
0.78 (0.61-0.99)

Prior anti-angiogenic therapies
1
2  

144 (317)
37 (90)

162 (312)
53 (99)

0.79 (0.63-0.99)
-

MSKCC risk score
Favorable
Intermediate
Poor

38 (137)
95 (193)
50 (79)

50 (145)
104 (192)
61 (74)

Age
<65 years
≥65 to <75 years
≥75 years

111/257
53/119

19/34

118/240
77/131
20/40

CheckMate 025: OS Subgroup Analysis

Nivolumab Better Everolimus Better
0 1 2

0.80 (0.52-1.21)
0.81 (0.61-1.06)
0.48 (0.32-0.70)

Motzer RJ, et al. Poster. ASCO GU. 2016 (abstr 3657).
Motzer, et al. N Engl J Med. 2015;373:1803-1813.

0.78 (0.60-1.01)
0.64 (0.45-0.91)
1.23 (0.66-2.31)



CheckMate 025: Tumor Response
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Nivolumab
(n=410)

Everolimus
(n=411)

Confirmed objective response 
rate (95% CI), % 21.5 (17.6-25.8) 3.9 (2.2-6.2)

Median duration of response 
(95% CI), months 23.0 (12.0-NE) 13.7 (8.3-21.9)

Median time to onset of 
confirmed response (min, max), 
months

3.0 (1.4-13.0) 3.7 (1.5-11.2)

OPDIVO® (nivolumab) [prescribing information]. Princeton, NJ: Bristol-Myers Squibb Company; 2015.



CheckMate 025: OS by PD‐L1 Expression

Motzer RJ, et al. N Engl J Med. 2015;373:1803-1813



Overall survival in phase I and II studies

David McDermott et al: 2016 ASCO Annual Meeting



Anti PD‐directed RCC Immunotherapy Trials
Treatment Naive

Elements Atezolizumab (MPDL3280A)1 Nivolumab + Ipilimumab2,3 Axitinib + Avelumab4

Phase/size IMmotion151 (Ph 3/550 pts) CheckMate 214 (Ph 3/1070 pts) (Ph 1b/55)

Dosing Atezolizumab 1,200 mg day 1 
and 22 of each 42-day cycle + 
bevacizumab 15 mg/kg day 1 
and 22 of each 42-day cycle 

Nivolumab 3 mg/kg + 
ipilimumab 1 mg/kg q 3 wk

Avelumab 10 mg/kg IV q 2 wk + 
axitinib 5 or 3 mg BID

Comparator Sunitinib 50 mg days 1 through 
28 of each 42-day cycles

Sunitinib 50 mg 
(4 wk on/2 wk off)

Avelumab 5 mg/kg IV q 2 wk + 
axitinib 5 or 3 mg BID

Eligibility Untreated advanced RCC Previously untreated advanced 
or metastatic RCC

Previously untreated advanced 
RCC with clear-cell component

Endpoints Primary endpoint: PFS by 
investigator RECIST

• Primary endpoints: PFS, OS
• Secondary endpoints: ORR, 

adverse event rate

Primary endpoint: DLT
Secondary endpoints: OR, DR, 
safety, pharmacokinetics, PFS, 
TTR, immunogenicity, 
biomarkers, ADA

Timing Completion date: February 2019 • Primary completion (final data 
collection for primary endpoint): 
Jan 2018

• Completion date: Sept 2019

• Completion date: Feb 2018

ADA, anti-drug antibody; BID, twice a day; DLT, dose-limiting toxicities; DR, duration of response; OR, objective response; 
ORR, objective response rate; OS, overall survival; PFS, progression-free survival; pts, patients; q, every;
RECIST, Response Evaluation Criteria in Solid Tumors; TTR, time to response.
1. NCT02420821. 2. NCT02231749. 3. Hammers et al, J Clin Oncol. 2015;33(suppl): abstract TPS4578. 4. NCT02493751.



Immunotherapy approaches in Urothelial
Cancer



PD-L1 Biology and Atezolizumab (MPDL3280A)

Jean Hoffman-Censits at Genitourinary Cancers Symposium 2016

Checkpoint Inhibitors show great promise in urothelial CA



PD-L1 Biology and Atezolizumab (MPDL3280A)



IMvigor210 Cohort 2: Study Design<br />Basis for Accelerated Approval

Presented By Robert Dreicer at 2016 ASCO Annual Meeting



IMvigor 210: PD-L1 Immune Cell Expression (IHC)



Efficacy<br />Responses to Atezolizumab by PD-L1 IC Subgroup

Robert Dreicer et al: 2016 ASCO Annual Meeting



Efficacy<br />Time to Response

Dreicer et al:  2016 ASCO Annual Meeting



Efficacy<br />Overall Survival

Robert Dreicer et al: 2016 ASCO Annual Meeting



Atezolizumab (MPDL3280A): Survival in UBC

Plimack ASCO 2015



Survival (Central Radiology Assessment)

Elizabeth Plimack et al: 2015 ASCO Annual Meeting



Overall survival

Padmanee Sharma et al: 2016 ASCO Annual Meeting

Nivolumab in relapsed (2nd and later) UroCA (n=78)



Efficacy<br />Overall Survival (Median and Landmark 12-Month OS)

Presented By Arjun Balar at 2016 ASCO Annual Meeting

Atezolizumab 1st line CDDP ineligible 
(Cohort‐1)



IMvigor 210: Safety Summary



PDL1 Testing (IC 2/3 vs. 1/2) Loses Ability to Enrich for Response Across Atezolizumab Studies

Elizabeth Plimack et al: 2016 ASCO Annual Meeting



PDL1 Low (IC 0/1) Patients <br />Still Respond to Atezolizumab

Elizabeth Plimack et al: 2016 ASCO Annual Meeting



Teff IFNγ-Induced Gene Expression is Associated With Response

Jonathan Rosenberg et al: 2016 ASCO Annual Meeting



Mutation Load Represented by FoundationOne Genes Correlates <br />With Mutation Load in TCGA Whole-Exome Sequencing

Jonathan Rosenberg et al: 2016 ASCO Annual Meeting



Mutation Load by FoundationOne and Response

Jonathan Rosenberg et al: 2016 ASCO Annual Meeting



Mutation Load by FoundationOne and Survival

Jonathan Rosenberg et al: 2016 ASCO Annual Meeting



Neurologic Toxicities associated with 
Checkpoint Inhibitors

• Non‐reversible paralysis/myasthenia gravis
• Polyradiculitis
• Meningoradiculitis
• Guillian‐Barré syndrome
• Seizure
• Neuritis, paresthesia, parkinsonoid symptoms



Checkpoint Inhibition: Managing 
Treatment-Related Adverse Events

Any grade 1 AE or
Isolated hypothyroidism

Symptom management or 
replacement therapy for 

hypothyroidism 

Continue PD-1 tx
and monitor

Hold PD-1 tx and administer steroids
After improvement to grade ≤ 1, taper steroids 

over at least 1 mo

Resume if:
AE remains at grade 
0/1 after steroid taper

Permanently discontinue if:
No improvement to 
≤ grade 1 with in 12 wks
Cannot taper steroids to ≤ 
10 mg/day of prednisone or 
equivalent within 12 wks

Grade 2 nephritis*, hepatitis 
Moderate neuropathy 

Symptomatic hypophysitis
Any grade 3 AE

Pembrolizumab adverse reaction management guide. Nivolumab
adverse reaction management guide. Ipilimumab adverse reaction 
management guide.

*Consider renal biopsy to confirm immune infiltrate



Checkpoint Inhibition: Managing Select 
Grade 3/4 Treatment-Related Adverse Events

Grade3 or 4 nephritis, hepatitis, or 
infusion-related reaction
New or worsening neuropathy
Any life-threatening or grade 4 AE
Any severe or grade 3 recurrent AE

Hepatitis associated with
AST/ALT > 5 x ULN
AST/ALT ≥ 50% ↑ from baseline lasting 
≥ 1 wk* 
Total bilirubin > 3 x ULN

*In pts with liver metastasis who begin treatment with grade 2 elevation of AST/ALT.
†Pts receiving ipilimumab may tolerate treatment with PD‐1/PD‐L1 inhibitor alone.
‡Steroids do not appear to accelerate the rate of improvement.

Initiate steroid 
therapy

Permanently 
discontinue PD‐1 
tx

Pembrolizumab adverse reaction management guide. Nivolumab adverse reaction management guide. 
Ipilimumab adverse reaction management guide. 

If no improvement 
in nephritis initiate 
infliximab or  
mycophenolate†

If no improvement in 
hepatitis, consider 
mycophenolate; 
infliximab 
contraindicated



Fig. 3 Potential characteristics of immunogenic and nonimmunogenic tumors.

Padmanee Sharma, and James P. Allison Science 
2015;348:56-61
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