
Nicholas Mitsiades, MD, PhD  

Associate Director for Translational Research  

UC Davis Comprehensive Cancer Center

Professor, Department of Internal Medicine  

Division of Hematology and Oncology 

nmitsiades@ucdavis.edu 

State of the Art in Genitourinary Cancers

(and Many Thanks to 
Dr Shuchi Gulati)



Presentation Outline 

• PROSTATE CANCER

- Current status of approved drugs 

- Recent updates and upcoming trials 

- Treatment decisions

• KIDNEY CANCER

• UROTHELIAL CARCINOMA



a) Docetaxel 

OS Hazard Ratio (HR)

CHAARTEDa 0.61 (0.47-0.80)

STAMPEDEb 0.76 (0.62-0.93)

GETUG-15c 0.90 (0.69-1.81)

Failure-free survival HR

CHAARTEDa 0.61 (0.51-0.73)

STAMPEDEb 0.61 (0.53-0.71)

GETUG-15c 0.70 (0.57-0.86)

(a) CJ Sweeney, et al. N Engl J Med, 373 (2015), pp. 737-746
(b) ND James, et al. Lancet 2016;387(10024):1163-77
(c) G Gravis, et al. Lancet Oncol, 14 (2013), pp. 149-158; G Gravis, et al. Proc Am Soc Clin Oncol, 33 (suppl 7) (2015) abstr 140.
(d) K Fizazi, et al. Proc Am Soc Clin Oncol, 32 (suppl) (2014) abstr 5005.

M1 Disease

Enhancing frontline ADT for metastatic prostate cancer

Stratification: high vs. low 
volume metastasis

(high volume: visceral 
metastases OR

four or more bone lesions 
with at least one beyond the 
vertebral bodies and pelvis)

CHAARTED



 
LATITUDE         STA STAMPEDE (arm G) MPEDE

(arm G) 

Fizazi K et al. NEJM 2017;377:352-360.
James ND et al. NEJM 2017;377:338-351.

b) Abiraterone

3-y OS: 83% (A+ADT) vs 76% (P+ADT)
HR for death, 0.63 (95% CI: 0.52-0.76), P<0.001

3-y failure-free survival: 75% (A+ADT) vs 45% (P+ADT). HR 
0.29 (95% CI: 0.25-0.34), P<0.001

Abiraterone+
 Prednisolone+ADT

  ADT alone

Patients had at least two of three risk 
factors: Gleason≥8, at least three bone 

lesions, or visceral metastasis.

Patients had M1 disease (52%), N1 (or 
indeterminate) M0 disease (20%), and 

N0M0 disease (28%). XRT was mandatory 
for N0M0 and optional for N1M0 disease.

Abiraterone+
Prednisone

+ADT

Placebo+ADT

HR for death: 0.62 (95% CI: 0.5-0.76; P<0.001)
rPFS: 33 mo (A+Pr+ADT) vs 14.8 mo (Pl+ADT)

Enhancing frontline ADT for metastatic prostate cancer



c) Enzalutamide
ENZAMET

ID Davis et al. N Engl J Med 2019;381:121-131

High-volume disease in 52% of the patients
The results were unaffected by adjustments for 
volume of disease and use of early docetaxel 

Enhancing frontline ADT for metastatic prostate cancer

d) Apalutamide
TITAN

OS at 24 months:
82.4% in the apalutamide group vs. 
73.5% in the placebo group 
hazard ratio for death, 0.67; 
95% CI, 0.51 to 0.89; P=0.005)

Chi KN et al. NEJM 2019;381(1):13-24

62.7% had high-volume disease, and 37.3% 
had low-volume disease
10.7% had received docetaxel



e) Docetaxel + Darolutamide

ARASENS

MR Smith et al. N Engl J Med 2022;386:1132-1142.

Enhancing frontline ADT for metastatic prostate cancer



Enhancing frontline ADT: f) Docetaxel + Abiraterone

PEACE-1

Fizazi K, et al. Lancet. 2022:1695-1707



Summary and Thoughts on augmenting frontline ADT

▪ Several options for M1 CSPC: ADT+Docetaxel (high volume disease), 
ADT+Abiraterone(+/-Docetaxel), ADT+Enzalutamide, ADT+Apalutamide 
and ADT+darolutamide+docetaxel 

▪ Rapidly evolving field. Triplet or doublet therapy? Sequential? 

▪ Adverse effects and other considerations:

- Docetaxel: Peripheral neuropathy, myelosuppression, fatigue.

- Abiraterone: HTN, hypokalemia, edema, liver toxicity, fatigue. Need for steroids

- Enzalutamide/Apalutamide: Risk of seizure.

- Darolutamide: Lower risk of seizures.



Biochemical Recurrence (High Risk)

Freedland SJ et al. N Engl J Med2023;389:1453-1465

EMBARK



CRPC: Non-metastatic (PSA only)

SPARTAN PROSPER ARAMIS

APALUTAMIDE* ENZALUTAMIDE* DAROLUTAMIDE

Smith MR, et al. NEJM 2018;378(15):1408-1418 
Hussain M, et al. NEJM 2018;378(26):2465-2474
Fizazi K, NEJM 2019;380(13):1235-1246.

Significant fracture risk in both studies *
11.7% (apalutamide) vs. 6.5% (placebo) / 10% (enzalutamide) vs. 5% (placebo)

Darolutamide not associated with a higher incidence of seizures, falls, fractures, cognitive disorder 



PARP inhibitors in CRPC

PROFOUND 

de Bono et al. NEJM 2020;382:2091-2102)

OLAPARIB 

Mutations:
Cohort A:
BRCA1, BRCA2, ATM

Cohort B:
BRIP1, BARD1, CDK12, CHEK1, CHEK2, FANCL, PALB2, 
PPP2R2A, RAD51B, RAD51C, RAD51D or RAD54L

PROfound is the first positive phase III biomarker-
selected study evaluating a molecularly targeted 
treatment in patients with mCRPC



Combinations of PARPis with ARSIs in mCRPC

▪ Niraparib + abiraterone acetate in combination with prednisone: Approved to treat 
deleterious or suspected deleterious BRCA-positive mCRPC. 

-  MAGNITUDE trial: Niraparib + abiraterone acetate plus prednisone reduced the risk of 
radiographic progression by 47% in the BRCA1/2 subgroup. 

-  Results of the futility analysis in the HRR-wild type cohort demonstrated no benefit for 
combination niraparib/abiraterone versus placebo/abiraterone.

▪ Talazoparib + enzalutamide for the treatment of patients with HRR-mutant mCRPC.

-  TALAPRO-2 trial: Improvement in median rPFS for both HRR-mutated and HRR-wild type 
(or unknown) cohorts. The benefit of talazoparib was larger, as anticipated, in patients 
harboring known alteration in HRR-mediating genes (27.9 v 16.4 months, HR 0.46 [0.30-70], 
p<0.001).



Noel W. Clarke, et al. NEJM Evid; Volume 1(9):EVIDoa2200043, August 23, 2022

PROpel trial:
Patients with mCRPC, 

regardless of HRR gene 
mutation status, 
received either 
abiraterone and 

olaparib or abiraterone 
and placebo in the first-

line setting.

Do HRR-wild type PCs benefit from PARPis + ARSI?



177Lu-PSMA-617 in mCRPC
VISION 

O Sartor et al. N Engl J Med 2021;385:1091-1103.
Armstrong AJ et al. JCO. 2022 



Morris MJ, et al. 177Lu-PSMA-617 versus a change of androgen receptor pathway inhibitor therapy for taxane-naive patients with progressive metastatic castration-
resistant prostate cancer (PSMAfore): a phase 3, randomised, controlled trial. Lancet. 2024 Sep 28;404(10459):1227-1239

PSMAfore: 177Lu-PSMA-617 in taxane-naïve mCRPC

However:
- No OS benefit

- No docetaxel arm



Summary

Yasutaka Yamada, Himisha Beltran. Cancer Letters, 2021 (updated for 2024)

PARPi +/- ARSI

(for HRR-mutant)



• PROSTATE CANCER

• KIDNEY CANCER

- The state of perioperative therapies in RCC 

- Current Status Front-Line Metastatic RCC : Doublets and Triplet 

- Recent updates and upcoming trials 

- Treatment decisions (?biomarkers or lack thereof)

• UROTHELIAL CARCINOMA

Presentation Outline 



Perioperative Management: VEGFi/ TKIs

18Haas NB, et al. Lancet. 2016;387(10032):2008-16. Motzer RJ, et al. J Clin Oncol. 2017;35(35):3916-3923. Ravaud A, et al. N Engl J Med. 2016;375(23):2246-2254. Gross- Goupil M, et al. Ann Oncol. 2018;29(12):2371-2378. 

ASSURE DFS PROTECT DFS 

ATLAS DFS S-TRAC DFS 

• Heterogeneity
• ASSURE- lower T stage, clear 

and non clear
• PROTECT/ S-TRAC- pT3, higher 

grade and higher risk tumors
• S-TRAC the only positive trial 

for DFS (HR 0.76)
• Sunitinib approved by the FDA 

but not the EMA
• OS benefit not seen in any



EVEREST TRIAL

19

Ryan CW, et al. The Lancet. 2023
Gulati, et al. JAMA Network Open. 2024

No improvement in RFS in papillary or chromophobe subgroups

Perioperative Management: Everolimus (mTOR inhibitor)

RFS *p-value did not cross the prespecified boundary 
for statistical significance (p=0.044)



EVEREST TRIAL: Subgroup analyses in very-high risk patients

20Lara PN, et al. European Urology. 2024

• In the very-high-risk population:
- Significant improvement in RFS 

(HR 0.80, 95% CI 0.65–
0.99; p = 0.041)

- There was no statistically 
significant difference in OS

Perioperative Management: Everolimus (mTOR inhibitor)



Perioperative Management: Immune Checkpoint Inhibitor Trials

21

KEYNOTE - 564  
PEMBROLIZUMAB

PROSPER (EA8143) 
NIVOLUMAB

IMMotion 010 
ATEZOLIZUMAB

CHECKMATE-914 
NIVO/ IPI

RANDOMIZATION Adjuvant Pembrolizumab
Vs. Placebo

Neoadjuvant and adjuvant 
Nivolumab 

vs. surgical SOC

Adjuvant Atezolizumab 
Vs. Placebo

Adj Nivolumab + Ipilimumab 
vs Placebo 

(nivolumab alone added)

HISTOLOGY cRCC with a component of 
clear cell histology w or w/out

sarcomatoid histology 

Clear and nonclear cell Component of either 
ccRCC histology or 

sarcomatoid histology

ccRCC predominant with or 
without sarcomatoid histology 

SARCOMATOID? YES YES YES YES

T/N pT2, grade 4 and higher
Any N

cT2 and higher 
Any N

pT2, grade 4 and higher 
Any N

pT2 grade3-4 and higher 
Any N

OLIGOMETS M1 resected within 12 
months of primary tumor 

Oligomets ablated or resected 
within 12 weeks of primary 

Lung or soft tissue 
oligomets >12 months 

NO

PFS HR 
P-value

0.63
p<0.0001

0.97 
p= 0.43

0.93 
p= 0.49

0.92 
P= 0.53

OS HR
P-value

0.62; (95% CI, 0.44 to 0.87)
P=0.005

NS NS NS

Choueiri et al. NEJM 2021, 2023; Allaf M, et al. Presented at: ESMO;2022; Pal M, Lancet 9-11-22. Bex A, et al. Presented at: ESMO 2022; Motzer RJ, et al. Presented at: ESMO;2022; Choueiri et al. NEJM 2024 

Perioperative Management: Immune checkpoint inhibitors



Systemic Therapies for Advanced/ Metastatic RCC in 2024 

22

1990-2000’s
IFN-a; IL-2

October 2009
Pazopanib

Anti-VEGF TKIs  

July 2009
Bevacizumab

VEGF Inhibitor

2007, 2009
mTOR inhibitors

Everolimus, Temsirolimus  

2012
Axitinib

VEGF Inhibitor
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2015
Nivolumab

2018
Nivolumab/

 Ipilimumab

2016
Cabozantinib

Lenvatinib/ 
Everolimus 

2019
Pembrolizumab/ Axitinib

Avelumab/ Axitinib

2021
Nivolumab/ Cabozantinib

Lenvatinib/ Pembrolizumab

2021
Tivozanib 

ONGOING (2024)
Risk Adapted (PDIGREE/ 

PROBE)
Belzutifan/ Cabozantinib 

Belzutifan/ Lenvatinib/ 
Pembro



Published doublet trials

23

CHECKMATE- 214 KEYNOTE-426 CLEAR CHECKMATE- 9ER

DRUGS Nivolumab + ipilimumab
(N = 1096)

Pembrolizumab + Axitinib 
(N = 861)

Pembrolizumab + Lenvatinib 
(N = 1069)

Nivolumab + Cabozantinib
(N = 651)

Median follow-up 
(months)

68 months 67 months 48 months 44 months 

mPFS (mo) 12.2 vs. 12.3 15.7 vs. 11.1 23.9 vs. 9.2 16.6 vs. 8.4

HR (95% Cl) 0.86 (0.73-1.01)
(0.73 for Int/Poor)

0.69 (0.59-0.81) 0.47 (0.38-0.57) 0.59 (0.49-0.71)

Median OS (mo) 55.7 vs. 38.4 47.2 vs. 40.8 53.7 vs. 54.3 49.5 vs. 35.5

HR (95% Cl) 0.72 (0.62-0.85)
(0.68 for Int/Poor)

0.84 (0.71-0.99) 0.79 (0.63-0.99)
(0.74 for Int/Poor)

0.70 (0.56-0.87)

ORR 39 vs. 32% 61% vs. 40% 71% vs. 37% 56% vs. 28%

CR 12% vs. 3% 12% vs. 3% 18% vs. 5% 13% vs. 5%

Sarcomatoid features 

(%)

16 12 8 11.5

% pts discontinuation 
of both drugs

22% vs. 12% 7% vs. 12% 37% vs. 14% 20% vs. 17%

QOL (vs. Sunitinib) Improved Similar Similar to improved Improved 



TK Choueiri et al. N Engl J Med 2023;388:1767-1778.

Kidney Cancer: METASTATIC TRIPLET OR DOUBLET: COSMIC 313 

PFS in Prespecified Subgroups

FIRST trial to compare a triplet to a doublet
FIRST trial with ipilimumab/ nivolumab as the 

comparator

COSMIC-313: TRIPLET Therapy in mRCC



COSMIC-313: Adverse Event Data

25
TK Choueiri et al. N Engl J Med 2023;388:1767-1778.



▪ Positive trial for PFS (HR 0.73) to support the triplet

▪ However, looking at the HR in the FORREST PLOT: poor 
risk patients DO NOT benefit

▪ Low response rates 

▪ Use of high dose corticosteroids (> 40mg/day) in 58% 
patients and a 45% rate of discontinuation due to AEs

▪ TOXICITY GETS IN THE WAY!!!

Kidney Cancer: METASTATIC TRIPLET OR DOUBLET: COSMIC 313 



BELZUTIFAN: LITESPARK 005

27

Choueiri et al. 
NEJM. Aug 2024



BELZUTIFAN: LITESPARK 005

28Choueiri et al. NEJM. Aug 2024

ADVERSE EVENTS:
- Grade 3+ adverse events were ~62% in both treatment arms
- Most common AEs with belzutifan were anemia and hypoxia
- AEs led to discontinuation of treatment in 5.9% and 14.7% of 

pts on BEL and EVE, respectively

Median OS: 21.4 months vs. 18.1 months
HR  0.88; 95% CI, 0.73 to 1.07; two-sided P=0.20



Belzutifan as 2L therapy after ICI (Phase III) 

Conclusions:

• LITESPARK-005 establishes HIF-2a inhibition as a novel therapeutic MOA in 
advanced clear cell RCC.

• Belzutifan demonstrated a statistically significant improvement in 
progression-free survival and objective response rate versus everolimus.

• 25% reduction in risk for progression or death with belzutifan.

• OS difference has not reached statistical significance; final analysis pending.

• Belzutifan was well tolerated.

• LITESPARK-005 is the first positive phase 3 study in patients with advanced 
RCC following immune checkpoint and anti-angiogenic therapies



Other Subsequent Lines of Therapy for mccRCC

30

Study Treatment evaluated Prior treatment Number of 

patients 

PFS (months) ORR (%)

METEOR 

(post-hoc)6

Cabozantinib 

(vs. everolimus)

Anti-PD-1/PD-L1 subgroup 32 Not reached  vs. 4.1 

mos (HR 0.22)

22% vs. 0%

Phase II study3 Axitinib IO alone: 71%

IO-TKI or IO/IO: 31%

40 8.8 months 38%

BREAKPOINT 

(Phase II)1

Cabozantinib 74%: IO/IO 

17%: IO-TKI

9%: adjuvant IO

48 9.3 months 43%

INMUNOSUN-SOGUG

(Phase II)2

Sunitinib IO combinations and 

monotherapy

21 5.6 months 19%

CANTATA 

(Phase III)4

Cabozantinib vs. 

Cabozantinib+ Telaglenastat 

IO alone or 

IO combinations 

91 9.2 months vs. 9.3 

months 

31% vs. 28%

TIVO-3

(Phase III)5

Tivozanib vs. Sorafenib ≥3rd line, IO in 27% 350 7.3 months vs. 5.1 

months

NR

Phase II8 Cabozantinib+ Belzutifan 65%: IO/IO

35%: IO-TKI

14%: IO after TKI or vice versa

52 1 year PFS: 65% 22%



31
Rini BI et al. Lancet Oncol. 2020;21(1):95-104.

PFS in ITT population: 
mPFS 5.6 months with tivozanib vs. 3.9 months

PFS after an ICI and TKI combination: 
mPFS 7.3 months for tivozanib vs. 5.1 months

TIVOZANIB: TIVO-3

Key eligibility criteria
• Metastatic clear cell RCC
• Received at least 2 lines of 

prior systemic therapy 
(including 1 VEGFRi/ TKI)

• Measurable disease per RECIST
• ECOG PS 0 or 1

Primary endpoint: PFS 
Secondary endpoint: OS, ORR, 
duration of response and safety

R
(1:1)

N = 350

Tivozanib 1.34 mg PO daily 
21 days on and 7 days off

Sorafenib 400mg PO BID 
(1 cycle = 28 days)



32Choueiri et al. ASCO 2023

Rechallenge with an IO-based Regimen: CONTACT-03



33
Choueiri et al. ASCO 2023

CONTACT-03: Primary analysis of centrally reviewed PFS 
(primary endpoint)
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“The addition of atezolizumab to cabozantinib did not improve clinical outcomes 
and led to increased toxicity. These results should discourage sequential use of 
immune checkpoint inhibitors in patients with renal cell carcinoma outside of 
clinical trials.”



Management of RCC in 2024: CONCLUSIONS

34

▪ Perioperative treatment of RCC has evolved to adjuvant 
pembrolizumab with OS benefit reported 

▪ Doublet regimens remain standard of care in the front-line 
setting (no triplets)

▪ We do not have biomarkers to select for specific regimens 

▪ CONTACT3 and TiNivo-2 data DO NOT support re-challenge with 
an ICI after progression (and there is no data to address the same 
question after adjuvant pembrolizumab)



• PROSTATE CANCER

• KIDNEY CANCER

• UROTHELIAL CARCINOMA

- Current Status of approved drugs for metastatic urothelial 
carcinoma

- Recent updates and upcoming trials 

- The state of perioperative therapies 

- Treatment decisions

Presentation Outline 



Ungaro et al. MDPI. 2022

▪ ENFORTUMAB VEDOTIN

- Target: Nectin-4 (transmembrane cell 
adhesion molecule overexpressed in 
epithelial cancers)

- Linker: Protease cleavable 

- Payload: Monomethyl auristatin E (MMAE)

Antibody Drug Conjugates 



EV-302/KEYNOTE-A39: First time that platinum-based CT has been surpassed in OS

ESMO 2023: LBA-6 and Powles T, et al. N Engl J Med. 2024;390(10):875-888.



EV-302/KEYNOTE-A39: First time that platinum-based CT has been surpassed in OS

Powles T, et al. N Engl J Med. 2024;390(10):875-888.



EV-302/KEYNOTE-A39: First time that platinum-based CT has been surpassed in OS

ESMO 2023: LBA-6 and Powles T, et al. N Engl J Med. 2024;390(10):875-888.



Sacituzumab Govitecan: TROPHY-U-1 (Phase-II trial)

40

ORR was 27.7% 

Accelerated FDA 
Approval for:

Patients who have 
have previously 
received IO and 
platinum-based 
chemotherapy

- Target: Trop-2, an epithelial cell-surface glycoprotein 
highly expressed in muscle-invasive disease 

- Linker: Hydrolysable

- Payload: SN-38, the active metabolite of irinotecan Ungaro et al. MDPI. 2022

Tagawa  et al. JCO. 2021



Sacituzumab Govitecan: TROPHY-U-1 (Phase-II trial)

41

HOWEVER
The confirmatory TROPiCS-04 study did not meet the primary 

endpoint of OS
The manufacturer voluntarily withdrew the U.S. accelerated approval

- Target: Trop-2, an epithelial cell-surface glycoprotein 
highly expressed in muscle-invasive disease 

- Linker: Hydrolysable

- Payload: SN-38, the active metabolite of irinotecan Ungaro et al. MDPI. 2022



FGFR3 Inhibitors 

▪ FGFR3 mutated in 15-20% patients

▪ Targeted therapy: ERDAFITINIB

▪ ORR 33%

▪ FDA approved for patients with 

- locally advanced or metastatic urothelial carcinoma

- with susceptible FGFR3 or FGFR2 genetic 
alterations

- progressed during or following platinum-containing 
chemotherapy

42Siefker-Radtke et al. Lancet Oncology, 2022



Trastuzumab Deruxtecan (T-DXd) in Patients With HER2-Expressing Bladder Cancer
(DESTINY-PanTumor02 Phase II Trial)

43Meric-Bernstam F, et al. Efficacy and Safety of Trastuzumab Deruxtecan in Patients With HER2-Expressing Solid Tumors: Primary Results From the 
DESTINY-PanTumor02 Phase II Trial. J Clin Oncol. 2024 Jan 1;42(1):47-58.



Trastuzumab Deruxtecan (T-DXd) in Patients With HER2-Expressing Bladder Cancer
(DESTINY-PanTumor02 Phase II Trial)

44

Piotr Jan Wysocki et al., Efficacy and safety of trastuzumab deruxtecan (T-DXd) in patients (pts) with HER2-expressing solid tumors: Results from the 
bladder cohort of the DESTINY-PanTumor02 (DP-02) study.. JCO 42, 4565-4565(2024).

4/5/24: Trastuzumab deruxtecan was approved for adult patients with unresectable 

or metastatic HER2-positive (IHC 3+) solid tumours who have received prior 

systemic treatment and have no satisfactory alternative treatment options.



Urothelial Cancer: Perioperative Management 

Powles TB, et al. ESMO Congress 2024, LBA5

Also, OS benefit!
(HR 0.75; 95% CI 0.59–0.93; 

p=0.0106



Urothelial Cancer: Adjuvant IO Therapies?

EAU 2024
CheckMate 274

DFS improvement

and OS benefit
However:

AMBASSADOR 

(pembrolizumab) 

DFS improvement

No OS benefit

IMvigor010 

(atezolizumab)

No DFS or OS 

improvement



Thank You!

Questions: nmitsiades@ucdavis.edu

(and Many Thanks to Dr Shuchi Gulati)

mailto:nmitsiades@ucdavis.edu
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