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RCC Case Scenario (Case 1)
Choice of 1st line therapy for metastatic RCC: 

• 58 yo, ccRCC resected 4 years ago; no evidence of metastasis
• Imaging reveals multiple pulmonary nodules and bone lesions; biopsy 

of lung lesion confirms metastatic ccRCC
• Serum Crt 1.2 mg/dl; other labs WNL

• ECOG PS 1
• Two weeks ago had a short course of radiation to metastatic site in 

thoracic spine which resulted in pain reduction
• What would you recommend now?

Choice of 1st line therapy for metastatic RCC when recurrence 
occurs 8 months following initial resection (rather than 4 years): 

• If recurrence were at 8 months following initial resection (rather than 
4 years), what would you recommend? 
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Overall Survival Probability for Patients with 
mRCC Treated with VEGF-Targeted Agents 

According to time after therapy initiation and risk group

Heng DYC et al. JCO 2009;27:5794-5799 Courtesy of Thomas E Hutson, DO, PharmD



Endpoint summary table- indirect comparison

COMPARZ
PAZOP

COMPARZ
SUN

CM214
IPI/NIVO
Poor/Int

CM214
SUN

Poor/Int

CABOSU
N

CABO
CABOSUN

SUN

KN426
AXI/PE

M
KN426
SUN

JAV101
AXI/AVE
PD-L1+

JAV101
SUN

PD-L1+

JAV101 
AXI/AVE

L
ITT

JAV101 
AXI/AVE
L SUN

ITT

Patient (n) 557 553 425 422 79 78 432 429 270 290 442 444

PFS 8.4m 9.5m 11.6m 8.4m 8.6m 5.3m 15.1m 11.1m 13.8m 7.2m 13.8 8.4

mOS 28.4m 29.3m NR
HR 0.71 26.0m 30.3m

HR 0.80 21.8m NR
HR 0.53 NR NR NR NR

HR 0.78 NR

ORR 31% 25% 42% 27% 33% 12% 59% 36% 55% 26% 51% 26%

AEs
(Grade 3/4) NR NR 46% 

(ITT pop)
63%

(ITT pop) 67% 68% 76% 71% 71%
(ITT pop)

72%
(ITT pop) 71% 72%

NR: not reached or not recorded.
Motzer RJ et al. N Engl J Med 2013;369:722—31. Motzer RJ et al. N Engl J Med 2018;378:1277—90. 
Choueiri TK et al. J Clin Oncol 2016;35:591—7. Rini BI et al. N Engl J Med 2019;380:1116—27. Motzer RJ et 
al. N Engl J Med 2019;380:1103—15.
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Response Rates in Frontline Metastatic ccRCC (ITT; All Risk Groups)
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Cabo/Nivo
Len/Pembro

NEW IO/TKI COMBINATIONS ENTER TREATMENT PARADIGM
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RCC Case Scenario, Case 1 continued
Choice of 2nd line therapy for mRCC – recurrence at 4 months: 

• Patient with bone and lung mets receives your 1st line therapy of choice.  

• Imaging at 12 weeks documents stable disease; however, after 4 months of therapy, 
reimaging reveals increasing lung nodules bilaterally and several new retroperitoneal nodes

• Brain MRI is normal; ECOG PS is 1; Crt: 1.2; other labs are WNL

• What would you recommend as 2nd line therapy?

Choice of 2nd line therapy for mRCC – recurrence at 11 months: 

• If recurrence were at 11 months (rather than 4 months) what would you recommend as 2nd

line therapy?

Choice of 3rd line therapy for mRCC – recurrence at 11 months: 

• Receives your 2nd line therapy of choice; then recurs 5 months later

• ECOG PS remains 1
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Fourth-line therapy
594 pts (7.9%)

Third-line therapy
1813 pts (24.2.0%)

Attrition Across Lines of Therapy (IMDC Data)

Second-line therapy
3854 pts (51.4%)

First-line therapy
7498 pts

Stukalin et al, Kidney Cancer, 2018 Courtesy of Thomas E Hutson, DO, PharmD



Correlation of first line PFS and second line PFS

Pearson correlation coefficient 0.025; p=0.59
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Efficacy summary in the second line setting

Trial AXIS CheckMate-025 METEOR HOPE 205
Arms Axitinib vs Sorafenib Nivolumab vs Eve Cabozantinib vs Eve Len + Eve vs Eve

Phase 3 3 3 2

No. of pts. 361 vs 362 406 vs 397 330 vs 328 51 vs 50

mPFS (months) 6.7 vs 4.7 4.6 vs 4.4 7.4 vs 3.9 14.6 vs 5.5

HR 95% CI
P value

0.665 (0.544-0.812)
P<0.0001

0.88 (0.75-1.03)
P<0.11

0.58 (0.45-0.75)
P<0.001

0.45 (0.27-0.79)
P=0.029

mOS (months) 20.1 vs 19.2 25 vs 19.6 21.4 vs 16.5 25.5 vs 19.1

HR 95% CI
P value

0.969 (0.800-1.174)
p=0·3744

0.73 (0.57-0.93)
P=0.002

0.66 (0.53-0.83)
p-=0.00026

NA
NA

ORR (%) 19 vs 9 25 vs 5 21 vs 5 43 vs 6

P value P<0.0001 P<0.001 P<0.0001 P<0.0001
Rini B et al. Lancet 2011;378:1931–9; Motzer RJ, et al. N Engl J Med. 2015;[Epub ahead of print].
Choueiri et al. Lancet Oncology 17: 917-27, 2016; Motzer R, et al. ASCO 2015. Abstract 4506.
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Safety summary in the second line

Trial AXIS CheckMate-025 METEOR HOPE 205
Arms Axitinib vs Sorafenib Nivolumab vs Eve Cabozantinib vs Eve Len + Eve vs Eve

Phase 3 3 3 2

No. of pts. 361 vs 362 406 vs 397 330 vs 328 51 vs 50

Median treatment duration, 
months

8.2 5.5 8.3 7.6

Any Dose reduction (%) 34 NA 62 71

Discontinuation due to AE (%) 4 8.6 12 24

All causality AEs
Grade 3/4 AE (%)

65.7 53 71 71

Rini B et al. Lancet 2011;378:1931–9; Motzer RJ, et al. N Engl J Med. 2015;[Epub ahead of print].
Choueiri et al. Lancet Oncology 17: 917-27, 2016; Motzer R, et al. ASCO 2015. Abstract 4506.
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Phase 2 trial of lenvatinib plus pembrolizumab for disease progression after PD-1/PD-L1 immune checkpoint inhibitor (ICI) in metastatic clear cell renal cell carcinoma

Presented By Chung-Han Lee Courtesy of Thomas E Hutson, DO, PharmD



Study Design for the Phase 2 RCC Cohort
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Previous Systemic Cancer Therapy 
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Tumor Response by Investigator Assessment
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Efficacy Results by Prior Anticancer Therapy Subgroupa

Presented By Chung-Han Lee Courtesy of Thomas E Hutson, DO, PharmD



RCC Case Scenario, Case 1 continued

Choice of 2nd line therapy for mRCC – recurrence at 4 months: 

• Patient with bone and lung mets receives your 1st line therapy of choice.  

• Imaging at 12 weeks documents stable disease; however, after 4 months of therapy, 
reimaging reveals increasing lung nodules bilaterally and several new retroperitoneal 
notes

• Brain MRI is normal; ECOG PS is 1; Crt: 1.2; other labs are WNL

• What would you recommend as 2nd line therapy?

Choice of 2nd line therapy for mRCC – recurrence at 11 months: 

• If recurrence were at 11 months (rather than 4 months) what would you recommend as 2nd

line therapy?

Choice of 3rd line therapy for mRCC – recurrence at 11 months: 

• Receives your 2nd line therapy of choice; then recurs 5 months later

• ECOG PS remains 1
Courtesy of Thomas E Hutson, DO, PharmD



Tivozanib in Patients with Advanced Renal Cell 
Carcinoma (aRCC) who have Progressed After Prior 

Treatment with Axitinib: Results from TIVO-3

Brian I. Rini, Sumanta K. Pal, Bernard Escudier, Michael B. Atkins, Thomas E. Hutson, 
Camillo Porta, Elena Verzoni, Michael N. Needle, David F. McDermott

Vanderbilt-Ingram Cancer Center, Nashville, TN; Department of Medical Oncology & Therapeutics, City of 
Hope Comprehensive Cancer Center, Duarte, CA; Gustave Roussy, Villejuif, France; Georgetown 

Lombardi Comprehensive Cancer Center, Washington, DC; Texas A&M College of Medicine, Bryan, TX; 
University of Bari ‘A. Moro’, Bari, Italy; Department of Medical Oncology, Fondazione IRCCS Istituto

Nazionale dei Tumori, Milan, Italy; Aveo Oncology, Boston, MA; Beth Israel Deaconess Medical Center, 
Dana-Farber/Harvard Cancer Center, Boston, MA
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TIVO-3: Pivotal Trial in RCC

Phase 3, Randomized, Controlled, Multi-Center, Open-Label Study to Compare 
Tivozanib to Sorafenib in Subjects With R/R RCC

Results published in Lancet 
Oncology in December 2019

N = 350

• Histologically / cytologically confirmed 
recurrent/metastatic RCC

• ECOG PS 0 or 1
• Failed at least two prior regimens  including 

VEGFR-TKI
• Stratified by IMDC and prior regimen  (TKI-

TKI; TKI-CPI; TKI-Other)

Randomize 1:1

Tivozanib

Sorafenib

Treatment Until Progression*

Endpoints
•Primary: PFS
•Secondary: OS,
ORR, DoR, Safety and 
Tolerability

* Median duration for follow up was 19 months

Tivozanib is an orally bioavailable inhibitor of VEGFR-1/2/3.
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TIVO-3: Met Primary Endpoint of Superior PFS in 
aRCC Patients treated with 2 or 3 prior regimens

23

Rini, et al; Lancet Oncology; 2020
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TIVO-3: Progression-Free Survival –
Prior Checkpoint Inhibitor and TKI/TKI

Porta et al. ASCO 2019
Other + VEGFR TKI: (N=100) HR=0.98; 95% CI 0.62; 1.56, ASCO GI 2019

Tivozanib

Sorafenib

Tivozanib

Sorafenib

Prior Checkpoint Inhibitor & Prior VEGFR TKI
Tivozanib
(n = 47)

Sorafenib
(n = 44)

Median PFS, months
(95% CI)

7.3
(4.8, 11.1)

5.1
(3.2, 7.4)

HR 
(95% CI)

0.55
(0.32, 0.94)

P Value 0.028
ORR* 24.4% 6.8%

Two Prior VEGFR TKIs
Tivozanib
(n = 79)

Sorafenib
(n = 80)

Median PFS, months
(95% CI)

5.5
(3.6, 7.4)

3.7
(3.6, 3.9)

HR 
(95% CI)

0.57
(0.39, 0.83)

P Value 0.003
ORR* 15.2% 7.5%
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Tivozanib after Axitinib in the TIVO-3 Study

Clinical Outcome No. of pts (n) PFS HR 95% CI Tivo ORR Sora ORR

ITT 350 0.73 0.56, 0.94 18% 8%

Any prior axitinib 172 0.66 0.46, 0.93 13% 8%
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Adverse Events in Prior Axitinib Patients

Tivozanib Sorafenib
Treatment-related AE 79.7% 92.3%

Reduction due to AE 22.8% 39.7%

Interruption due to AE 46.8% 56.4%

Discontinuation due to AE 20.3% 30.8%
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Conclusions

• Tivozanib improved PFS and ORR vs. sorafenib in patients who have 
progressed after multiple VEGFR-TKIs, including patients with 
immediate prior axitinib treatment. 

• The safety profile of tivozanib in prior axitinib patients was consistent 
with that of the ITT population

• These results suggest that a selective VEGFR inhibitor, tivozanib, has 
clinical benefit over the multi-targeted VEGFR-TKI, sorafenib, after 
prior axitinib.
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