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• Immunotherapy basics

• Bladder Cancer

• Kidney Cancer

Talk outline



T cell activation: self-recognition

T cellAPC

MHC TCR

Weak or no
Interaction

= self protein



T cell activation: foreign recognition

T cellAPC

MHC TCR

Strong
Interaction

= foreign protein



T cell activation: costimulation

T cellAPC

MHC TCR

CD28CD80/86

COSTIMULATION!

ON!



T cell inhibition: CTLA-4

T cellAPC

MHC TCR

IMMUNE CHECKPOINT!

CTLA-4CD80/86 OFF!



T cell inhibition: PD1 axis

T cellAPC

MHC TCR

PD-1PD-L1 OFF!



T cell activation: cancer
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CTLA-4 vs PD-1/PD-L1

T cellTUMOR

MHC TCR

PD-1PD-L1
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Immune checkpoint inhibitor side effects

System Symptom/abnormality

General Fatigue/asthenia

Skin pruritis

rash

GI colitis: diarrhea, GI bleed

nausea/vomiting

decreased appetite/dysgeusia

increased enzymes: LFTs/pancreatic

Stomatitis/muscosal inflammation

Endocrine hypothyroidism

adrenal insufficiency

type I diabetes mellitus

Cardiac pericardial inflammation

myocardial damage

Pulmonary pneumonitis/fibrosis

Renal nephritis

Nervous System guillain-barre-like syndrome

Hematologic Any lines decreased/aplastic anemia

hemophagocytic syndrome

• PD1/PDL1 inhibitors alone:

- 50-60% all grades AEs

- 10-20% ≥ grade 3

• PD1/CTLA4 combination:

- >90% all grades Aes

- 50-70% ≥ grade 3

• Treatment

- Prednisone 1-2 mg/kg or 
equivalent with slow taper

- infliximab (not for liver)

- MMF

- IVIg, anti-IL6, etc

- Endocrinopathies are not 
reversible

- Side effects in red have been 
lethal



Bladder Cancer Treatment Basics

• Localized disease:

- Non-muscle invasive bladder cancer (NMIBC)

- Muscle-invasive bladder cancer (MIBC)

• Metastatic disease:

- 1st line cisplatin eligible (GC or ddMVAC)

- 1st line cisplatin ineligible (no standard)

- 2nd line (no standard) or erdafitinib for FGFR 
mutant/overexpressed

How is immunotherapy used in each of these disease states?



Checkpoint Inhibitors Approved for Use in Urothelial Carcinoma

7 US FDA Approvals May 2016-May 2017
Setting Antibody Approval Status

First-line 
(cisplatin-
ineligible)

Atezolizumab Accelerated approval granted in April 2017.

Pembrolizumab Accelerated approval granted in May 2017.

Platinum-
pretreated

Atezolizumab Accelerated approval granted in May 2016.
In May 2017, the subsequent phase 3 IMvigor211 
trial did not meet primary endpoint of overall survival.

Nivolumab Accelerated approval granted in February 2017.

Durvalumab Accelerated approval granted in May 2017.

Avelumab Accelerated approval granted in May 2017.

Pembrolizumab Full approval granted in May 2017.



TCC selected single arm studies

Study name Agent n
ORR 
(%)

CR 
(%) PFS med OS

12 mo 
OS DCR

DoR - % 
ongoing

median 
DoR

median 
TTR

ORR based on PD-L1 
expression

Toxicity 
(Any Grade)

Toxicity 
(Grade 3-4) Ref

JAVELIN Avelumab 44 18.2 2.3 11.6 wks 13.7 mo 54.3% 52.3% 37% at 
14.5 wks

36.4 wk 12 wks <1% in TC: 4.5%
≥1% in TC: 50%

68% 9.1% 1

IMvigor210 (cohort 1; 
1st line platinum 
ineligible)

Atezolizumab 119 23.0 9.0 2.7 mo 15.9 mo 57.0% 56.0% 75% at 
14.4 mo

NR 2.1 mo IC0: 21%
IC1: 23%
IC2/3: 28%

66% 15.0% 2

IMvigor210 (cohort 2)

Rx beyond -> 
progresson ->

Atezolizumab 310 16.0 7.0 NR 7.9 mo 37.0% 49.0% 71% at 
17.5 mo

NR 2.1 mo IC0/1: 10%
IC2/3: 28% 

70% 16.0% 3

126 19.0 11.4 mo 50% 47.0%

Study 1108 Durvalumab 42 31.0 4.7 NR NR NR >64% 92.3% at 
26 wk

Not 
reached

~7 wks TC and IC-: 0%
TC and IC+: 46%

64% 5.0% 4

Checkmate 275 Nivolumab 265 19.0 2.0 NR 8.74 mo NR 61%% NR Not 
reached

1.48 mo <1%: 16.1%
≥1%: 23.8%
≥5%: 28.4%

63% 18.0% 5

Keynote-052 Pembrolizumab 370 29.0 7.0 NR NR 52.9% 47.0% 82% at 6 
mo

Not 
reached

2 mo CPS <10%: 23%
CPS ≥10%: 51%

66% 19.0% 6

NR = not reported; TC = PD-L1 expression on tumor cells, IC = PD-L1 expression on immune cells, IC0/1 = low expression by IHC, IC2/3 = high expression by IHC.

1. Apolo et al, JCO 2017 2. Balar et al, Lancet 2017 3. Rosenberg et al, Lancet 2016 4. Massard et al, JCO 2016 5. Sharma et al, Lancet Onc 2017 6. O’Donnell et 
al, ASCO 2017

- ORR 16-29%

- CR <10%

- DCR 47-61%

- OS 7.9 mo – NR

- Some long durations of 
response

- Role of PDL1 status complex

- Toxicity

• 63-70% all grades

• 5-19% ≥ grade 3

- 19% ORR post progression 
(Imvigor210)



PD-1/PD-L1 Inhibitors for NMIBC: Selected Trials

Trial ID Phase Regimen Population

NCT02844816 (SWOG 1605) II Atezolizumab IV Infusion BCG-resistant

NCT02625961 (Keynote 057) II Pembrolizumab IV Infusion BCG-resistant

NCT02901548 II Durvalumab IV Infusion BCG-resistant CIS

NCT03317158 
(ADAPT-Bladder)

I/II Durvalumab IV Infusion
Durvalumab + BCG
Durvalumab + XRT

BCG-resistant

NCT03106610 I Nivolumab IV Infusion BCG-resistant

NCT02792192 I Atezolizumab +/- BCG BCG-naïve (or resistant)

Pending I/II Durvalumab + BCG BCG-naive

https://clinicaltrials.gov/



KEYNOTE-057 Phase 2 Trial of Pembrolizumab for Patients With High-Risk Non–Muscle-Invasive Bladder Cancer Unresponsive to Bacillus Calmette-Guérin: Updated Interim 
Results<br />

Presented By Arjun Balar at 2019 Genitourinary Cancers Symposium



Keynote-057: Overall Response Rate at month 3

Overall Response Rate at Month 3a

Presented By Arjun Balar at 2019 Genitourinary Cancers Symposium



Keynote-057: time to response and recurrence

Time to CR and Development of Recurrent HR NMIBC

Presented By Arjun Balar at 2019 Genitourinary Cancers Symposium



Adjuvant PD-1/PD-L1 inhibitor phase III trials

Population Control Arm Experimental Arm Primary Endpoint

Prior NAC- ≥pT2, no AC ≥pT3 No therapy Atezolizumab PFS
Prior NAC- ≥pT2, no AC ≥pT3 Placebo Nivolumab PFS

Prior NAC- ≥pT2, no AC ≥pT3 No therapy Pembrolizumab PFS/OS

PI: Apolo; SWOG PI: Sonpavde; ECOG PI: Srinivas.

Trial ID Phase Regimen Primary Endpoint

NCT03294304 II GC-Nivolumab pCR

NCT02690558 II GC-Pembrolizumab pCR

NCT02365766 I/II G/GC-Pembrolizumab Feasibility, pCR

NCT02451423 II Atezolizumab pCR, immune response

NCT02736266 II Pembrolizumab pCR

NCT02812420 II Durvalumab + 
Tremelimumab

Feasibility

NCT02845323 II Nivolumab +/- Urelumab Immune response

Pending I Durvalumab +/- CD73i Feasibility, Immune response
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First line chemotherapy + checkpoint therapy trials

CT ID Phase Target Experimental Arm(s) Standard Arm
NCT02807636

IMvigor130
III PD-L1 Atezo

OR
Atezo + Gem-Plat

Placebo + 
Gem-Plat

NCT02853305
KEYNOTE-361

III PD-1 Pembro
OR

Pembro + Gem-Plat

Gem-Plat

NCT02516241
DANUBE

III PD-L1 +/- CTLA-4 Durvalumab 
OR 

Durva + Treme

Gem-Plat

NCT03036098
CM-901

III PD-1 + CTLA Nivo + Ipi* Gem-Plat

*This trial includes a substudy for cisplatin-eligible patients comparing gemcitabine + cisplatin +/- nivolumab.



Keynote-045 (n = 542): Randomized phase III post cisplatin

Arm ORR 
(%)

PFS 
(mo)

1 yr PFS 
(%)

OS 
(mo)

1 yr OS 
(%)

DoR (mo) All gr AEs
(%)

Gr 3 AE
(%)

Pembrolizumab 21.1 2.1 16.8 10.3 43.9 Not 
Reached

60.9 15

Chemotherapy 11.4 3.3 6.2 7.4 30.7 4.3 90.2 49

Bellmunt et al, NEJM 2017

Chemotherapy = single agent therapies - docetaxel, paclitaxel or vinflunine

Median OS HR P Value

Pembro 10.3 mo
0.70 .0004

Chemo 7.4 mo

Median PFS HR P Value

Pembro 2.1 mo
0.96 .32

Chemo 3.3 mo



PD-L1 expression to select therapy in cis-ineligible patients

5/18/2018

FDA Alert
•In two ongoing clinical trials (KEYNOTE-361 and IMVIGOR-130), the Data Monitoring 
Committees’ (DMC) found patients in the monotherapy arms of both trials with 
PD-L1 low status had decreased survival compared to patients who received 
cisplatin- or carboplatin-based chemotherapy.
•Both trials have stopped enrolling patients whose tumors have PD-L1 low status to 
the Keytruda or Tecentriq monotherapy arms.
•The monotherapy arms remain open only to patients whose tumors have PD-L1 high 
status. 

Carboplatin-based 
chemotherapy

Pembrolizumab/
Atezolizumab

or 
Carboplatin-based 

chemotherapy

PD-L1 (IHC)

Low

High



For cis-ineligible: carbo/gem or PD-1/PD-L1 inhibitor?

Gem-Carbo (Ph III)1 Atezolizumab (Ph II)2 Pembrolizumab (Ph II)3

Number of patients 119 119 370

% with PS 2 44.5% 20% 42%

% CrCl <60 mL/min 55.5%a 70% 49%

% PS 2 + CrCl <60 mL/min 26.9%a 7% 9%

ORR 41.2% 23% 24%

Median PFS 5.8 mo 2.7 mo 2 mo; 3 mo on therapy

Median OS 9.3 mo 15.9 mo Not reported

Duration of response Not reported Not reached 
(median f/u 17.2 mo)

Not reached 
(78% ≥6 months)

1. De Santis M, et al. J Clin Oncol. 2012;30(2):191-199; 2. Balar AV, et al. Lancet. 2017;389(10064):67-76; 3. Balar AV; et al. Lancet Oncol. 2017; 
18:1483-1492. 

aGFR 30-60 mL/min.



Checkmate 032: nivolumab vs ipilimumab/nivolumab

Arm ORR PFS OS

Nivolumab 3 mg/kg 26% 2.8 mo 9.9 mo

Nivo 1 mg/kg and Ipi 3 mg/kg 27% 2.6 mo 7.4 mo

Nivo 3 mg/kg and Ipi 1 mg/kg 38% 4.9 mo 15.3 mo



Randomized double-blind phase II study of maintenance pembrolizumab versus placebo after first-line chemotherapy in patients with metastatic urothelial cancer: HCRN GU14-182

Presented By Matt Galsky at 2019 ASCO Annual Meeting
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Presented By Matt Galsky at 2019 ASCO Annual Meeting
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Presented By Matt Galsky at 2019 ASCO Annual Meeting



EV-201: Results of Enfortumab Vedotin Monotherapy for Locally Advanced or Metastatic Urothelial Cancer Previously Treated with Platinum and Immune Checkpoint Inhibitors (NCT03219333)

Presented By Daniel Petrylak at 2019 ASCO Annual Meeting



Enfortumab Vedotin: Nectin-4 Targeted Therapy<br />Proposed Mechanism of Action 

Presented By Daniel Petrylak at 2019 ASCO Annual Meeting



EV-201: Cohort 1 Change in Tumor Measurements per BICR

Presented By Daniel Petrylak at 2019 ASCO Annual Meeting



EV-201: Cohort 1 Duration of Response with Enfortumab Vedotin

Presented By Daniel Petrylak at 2019 ASCO Annual Meeting



EV-201: Cohort 1 Kaplan-Meier Estimates of Survival

Presented By Daniel Petrylak at 2019 ASCO Annual Meeting



EV-201: Cohort 1 Treatment-Related Adverse Events 

Presented By Daniel Petrylak at 2019 ASCO Annual Meeting



Sequencing therapies in bladder cancer

for Cisplatin-Eligible Patients:

Cisplatin-based 
chemotherapy

Checkpoint 
Inhibitor

Single Agent 
Chemotherapy

for Cisplatin-Ineligible Patients:

For PD-L1+ cisplatin-ineligible patients, choice is 
comorbidity/patient choice-directed (no validated biomarkers)

Carboplatin-based 
chemotherapy

Single Agent 
Chemotherapy

Pembrolizumab/
atezolizumab

or

Carboplatin-based 
chemotherapy

Checkpoint 
Inhibitor

Single Agent 
Chemotherapy

PD-L1-



Kidney Cancer Treatment Basics

• Localized disease:

- Nephrectomy (partial or radical)

• Metastatic disease:

- Cytoreductive nephrectomy?

- Systemic therapies

- Clear cell vs non-clear cell

How is immunotherapy used in each of these disease states?



Signaling pathways and inhibitors in RCC

VEGF

VEGFR PDGFR C-MET AXL

everolimus,
temsirolimus

cabozantinib

axitinib

pazopanibsorafenib

sunitinib

PDGF HGF Gas6

mTorHIF

lenvatinib

bevacizumab



Adjuvant therapy

• Only positive study is S-TRAC and only for PFS (not for OS): 6.8 vs 5.6 mo

• Ongoing adjuvant trials with immunotherapy 

Ravaud et al, NEJM 2016



Cytoreductive nephrectomy

Treatment n Response Rate Overall Survival Ref

IFN alfa-2B
IFN alfa-2B + nephrectomy

85 12%
19%

7 mo
17 mo

1

IFN alfa-2B
IFN alfa-2B + nephrectomy

120 3.6%
3.3%

8.1 mo
11.1 mo

2

IFN alfa-2B
IFN alfa-2B + nephrectomy

331 5.7%
6.9%

7.8 mo
13.6 mo

3

IL-2 + nephrectomy (retrospective) 89 16.7 mo 4

Sunitinib
Sunitinib + nephrectomy

450 29.1%
27.4%

18.4 mo
13.9 mo

5, 6

1. Mickisch et al, Lancet 2001, 2. Flanigan et al, NEJM 2001, 3. Flanigan et al, J. Urol 2004, 4. Pantuck et al, NEJM 2001, 5. Méjean et al, NEJM 2018, 6. Motzer and Russo, NEJM 
2018, 7. Culp et al, Cancer 2010

• Given newest data, cytoreductive nephrectomy should only be done after 
multidisciplinary discussion with experienced RCC team

• MD Anderson experience7: for ≥4 risk factors, no benefit over systemic 
therapy alone – albumin <normal, symptoms present, liver mets, RP 
adenopathy, supradiaphragmatic adenopathy, tumor ≥T3, LDH > normal

• Unclear how this relates to immunotherapy – which is now the standard 
of care!



Systemic therapy

• Cytokines (IL-2, IFNa)

• Tyrosine kinase inhibition (VEGFR and MET)

• mTor inhibition

• Immune checkpoint inhibition

• Chemotherapy: doesn’t work (high MDR expression)

Motzer et al, JCO 1995



Risk stratification: MSKCC and IMDC criteria

Motzer et al, JCO 2002; Heng et al, JCO 2009

Risk factors MSKCC IMDC

Hgb <normal + +

Karnofsky < 80 + +

Corrected Ca > normal + +

Time from dx to rx < 1 yr + +

LDH > 1.5x normal + -

Neutrophils > normal - +

Platelets > normal - +

Risk
# of risk 
factors

Overall survival (med/2 yr)

MSKCC (med) IMDC (med) IMDC (2 yr)

Favorable 0 30 mo Not reached 75%

Intermediate 1-2 14 mo 27 mo 53%

Poor >2 5 mo 8.8 mo 7%

• MSKCC criteria were for cytokine era; IMDC for TKI era

• There are other risk factors: eg bony, liver metastases



Cytokine therapies: interleukin-2 and interferon alfa-2B

• Both drugs have broadly activating effects on innate 
and adaptive immunity

• Both drugs cause flu-like syndromes at low doses

• IL-2 has multiple other effects at high doses

• Rarely used anymore

1. Muss et al, JCO 1987; 2. Minasian et al, JCO 1993; 3. Fyfe et al, JCO 1995; 4. Fyfe et al, JCO 1996; 5. Fisher et al, Cancer J Sci Am 1997; 6. Negrier et al, NEJM 1998; 7. MRCRCC, 
Lancet 1999; 8. Yang et al, JCO 2003; 9. Negrier et al, Cancer 2007 10. McDermott et al, Clin Cancer Res 2015



IL-2 trials

CWG trial

• 70% MSKCC intermediate risk 

• No difference in RR by risk group

• 11% disease free at 3 years

Treatment n RR OS notes Ref

High dose IL-2 255 14% 16.3 mo 4% toxicity-related death
Responses at all dz sites

1-3

High dose IL-2
Low dose IL-2
Low dose SQ IL-2

400 21%
13%
10%

No sig 
diff

Durability of CR responses 
better w/ HD (p = 0.04)

4

High dose IL-2 120 28% 42.8 mo 7% CR
18% durable responders

5

1. Fyfe et al, JCO 1995; 2. Fyfe et al, JCO 1996; 3. Fisher et al, Cancer J Sci Am 1997; 4. Yang et al, JCO 2003; 5. McDermott et al, Clin Cancer Res 2015



IL-2 treatment and toxicity

• Given as inpatient:
- 600,000 or 720,000 IU/kg over 15 minutes q8h 
- Up to 14 doses, skip doses for tolerance
- Repeat in 5-9 days
- New cycle q8-12 weeks

• Highly toxic: should only be given at experienced centers 

• Toxicities: 

- Capillary leak syndrome
- Sepsis
- Hypotension
- renal failure
- Confusion/neurotoxicity
- Cardiac disease

McDermott et al, Clin Cancer Res 2015



Presented By Nizar Tannir at 2019 Genitourinary Cancers Symposium



Checkmate 214 Overall Survival and Response Rates

Tanir et al, GU ASCO 2019



CM214: treatment-related AEs by common organ system

Presented By Nizar Tannir at 2019 Genitourinary Cancers Symposium
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Presented By Toni Choueiri at 2019 Genitourinary Cancers Symposium



Presented By Brian Rini at 2019 ASCO Annual Meeting



Keynote-426: overall survival

Presented By Thomas Powles at 2019 Genitourinary Cancers Symposium



Keynote-426: confirmed objective response rate

Presented By Thomas Powles at 2019 Genitourinary Cancers Symposium



Keynote-426: favorable risk disease

IMDC Favorable Risk: OS, PFS, and ORR

Presented By Brian Rini at 2019 ASCO Annual Meeting



Keynote-426: intermediate/poor risk disease

IMDC Intermediate/Poor Risk: OS, PFS, and ORR

Presented By Brian Rini at 2019 ASCO Annual Meeting



Keynote-426: treatment-related AEs (≥20% incidence)

Presented By Thomas Powles at 2019 Genitourinary Cancers Symposium



Keynote-426: sarcomatoid disease

PFS: Presence of Sarcomatoid Featuresa

Presented By Brian Rini at 2019 ASCO Annual Meeting

ORR 58.8% vs 31.5%



nivolumab vs everolimus (2nd or 3rd line IO naive)

Motzer et al, NEJM 2015

Treatment n RR PFS OS ≥G3 AEs

nivolumab 3 mg/kg q3 wk 410 25% 4.6 mo 25.0 mo 19%

temsirolimus 10 mg po qd 411 5% 4.4 mo 19.6 mo 37%
OS HR 0.73, p=0.002

• OS benefit, but no PFS benefit!



Nivolumab: PD-L1 expression prognostic but not predictive

Motzer et al, NEJM 2015



Non-clear cell carcinoma response rates

Treatment unclassified papillary chromophobe sarcomatoid

atezolizumab/ 
bevacizumab

26% 25% 10% 44%

savolitinib/ 
durvalumab

27%

pembrolizumab 34.6% 25.4% 9.5%

pembrolizumab/
axitinib

58.8%

sunitinib 31.5%

Treatment PDL1+ PDL1- ref

atezolizumab/ 
bevacizumab

64% 20% 1

savolitinib/ 
durvalumab

38% 24% 2

pembrolizumab 33% 10% 3

1. McKay et al, GU ASCO 2019; 2. Powles et al, GU ASCO 2019; 3. McDermott et al, GU ASCO 2019



3rd line

If patient has not seen IO:
- Nivo or Ipi/Nivo

If patient has had IO and TKI:
- 2nd line TKI or
- Lenvatinib/Everolimus

4th + lines
- Temsirolimus
- Everolimus
- Bevacizumab/IFN
- Or retry IO (Nivo)

Treatment: intermediate/poor risk clear cell RCC
1st line

High Dose IL-2

Ipilimumab/Nivolumab

Cabozantinib

2nd line

TKI
or
Ipi/Nivo
Nivo
Axi/Pembro
Axi/Avlumab?

TKI
or
High dose IL-2

Axitinib
Nivolumab
Ipi/Nivo
Axi/Pembro
Axi/Avelumab?

Voss et al, JCO 2016

Axitinib/Pembrolizumab
or

Axitinib/Avelumab?

Sunitinib
Pazopanib
Cabozantinib
High dose IL-2



3rd line

If patient has not seen IO:
- Nivo or Ipi/Nivo

If patient has had IO and TKI:
- 2nd line TKI: Axitinib, 

Cabozantinib, 
Lenvatinib/Everolimus

4th + lines
- Temsirolimus
- Everolimus
- Bevacizumab/IFN
- Or retry IO (nivo, pembro)

Other considerations:

• For Good Risk, can sometimes 
observe at first

• IL-2 might have worse outcomes 
after TKI

Treatment: good risk clear cell RCC
1st line 2nd line

High Dose IL-2

Ipi/Nivo
Nivo
Axi/Pembro
Sunitinib
Pazopanib
Cabozantinib
Axi/Avelumab?

Ipilimumab/Nivolumab

Sunitinib
Pazopanib
Cabozantinib
High dose IL-2

Cabozantinib

Ipi/Nivo
Axi/Pembro
Axitinib
Nivolumab
Axi/Avelumab?

Voss et al, JCO 2016

Axitinib/Pembrolizumab
or

Axitinib/Avelumab?

Sunitinib
Pazopanib
Cabozantinib
High dose IL-2?
Ipi/Nivo



Treatment: non-clear cell or sarcomatoid
1st line

Pembrolizumab
or

Bevacizumab/
Atezolizumab

2nd line

TKI
or
Ipi/Nivo

Voss et al, JCO 2016

3rd line

Different 2nd line 
therapy 

or 
Lenvatinib/ 
Everolimus

4th line

Different 3rd line 
therapy 

or
Temsirolimus
Everolimus
Bev/IFN
Retry IO

High Dose IL-2 
(if clear cell 
component)

Ipilimumab/
Nivolumab

Ipi/Nivo
Nivo
Axi/Pembro?
Axi/Avelumab?

TKI 
or
High dose IL-2
Axi/Pembro?
Axi/Avelumab?

Axitinib/
Pembrolizumab

or
Axitinib/
Avelumab

TKI
or
Ipi/Nivo
High dose IL-2

Different TKI
or

Different IO-
containing 
regimen

N
o

n-
cc

R
C

C
S

ar
co

m
a

to
id



Thanks for listening



Targeted Therapies: TKIs and mTor inhibitors

1. Rini et al, JCO 2010; 2. Escudier et al, JCO 2010; 3. Motzer et al, NEJM 2007; 4. Sternberg et al, JCO 2010; 5. Choueiri et al, JCO 2016; 6. Hudes et al, NEJM 2007; 7. Rini et al, 
Lancet 2011; 8. Chouieri et al, NEJM 2015; 9. Motzer et al, Lancet Oncology 2015; 10. Motzer et al. Lancet 2008

Treatment n RR PFS OS ref

IFNa 363 NR NR 17.4 mo 1

IFNa + bevacizumab 369 NR NR 18.3 mo

IFNa 327 NR NR 21.3 mo 2

IFNa + bevacizumab 322 NR NR 23.3 mo

IFNa 375 6% 5 mo 22 mo 3

Sunitinib 375 31% 11 mo 26 mo*

placebo 145 3% 4.2 mo NR 4

Pazopanib 290 30% 9.2 mo* NR

Sunitinib 78 18% 5.6 mo 21.8 mo 5

Cabozantinib 79 46% 8.2 mo* 30.3 mo

IFNa 207 4.8% 1.9 mo 7.3 mo 6

Temsirolimus/IFNa 209 8.1% 3.7 mo 8.4 mo

Temsirolimus 210 8.6% 3.8 mo* 10.9 mo*

Sorafenib 362 9% 4.7 mo NR 7

Axitinib 362 19% 6.7 mo* NR

Everolimus 328 5% 3.8 mo NR 8

Cabozantinib 330 21% 7.4 mo* NR

Lenvatinib 52 27% 7.4 mo 18.4 mo 9

Everolimus 50 6% 5.5 mo 17.5 mo

Lenvatinib/Everolimus 51 43% 14.6 mo* 25.5 mo*

Placebo 138 0% 1.9 mo 8.8 mo 10

Everolimus 272 1% 4.0 mo* not reached

*statistically significant
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Adverse effects of non-immune therapies

Chen and Cleck, Nature Rev Clin Oncol 2009; Jonasch et al, JCO 2018

Side effect management

Fatigue Supportive

Diarrhea Anti-diarrheals

Nausea Anti-nausea meds

Dyspepsia Supportive

Stomatitis Supportive

Hypertension Anti-hypertensive

Proteinuria Dose reduction

Decreased EF Hold medication

Hypothyroidism Replacement

Lymphopenia Monitor

Hyperlipasemia Monitor

Side effect Laboratory Abnormalities

Stomatitis Hypercholesterolemia

Rash Hypertriglyceridemia

Fatigue Hyperglycemia

Asthenia Hypophosphatemia

Diarrhea

Pneumonitis

Tyrosine Kinase Inhibitors mTor inhibitors
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Presented By Matt Galsky at 2019 ASCO Annual Meeting
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Presented By Matt Galsky at 2019 ASCO Annual Meeting



Adding ipilimumab to nivolumab at progression?

• 10 patients with progression of disease on nivolumab

• 1 PR, 4 SD after addition of ipilimumab

• Modest increase in grade 3/4 toxicities

Callahan et al. ASCO GU 2017; Abstract 384.
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Nivolumab monotherapy: real-world results
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Calypso (savolitinib/durvalumab): response rates
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Calypso: interim survival analyses
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