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Natural History of Prostate Cancer:
“Clinical States Model”

Definition of Castration Resistance
• Castrate level of testosterone (<50 ng/dl) AND one of 

indications of progression (PSA, radiographic)
• Rising PSA two consecutive times and >2 (“PSA progression”) or
• Two or more new lesions on bone scan or progression on 

CT/MRI by RECIST criteria (“radiographic progression”)
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Advanced Prostate Cancer

Recurrent prostate cancer following definitive therapy, locally recurrent 
disease, systemic recurrence, clinical (symptomatic) recurrence; newly 
diagnosed distant disease

• Biochemical: PSA recurrence (most common)
• Local: Cancer identified within the prostate (e.g., after XRT)
• Distant: Cancer identified in distant organs (e.g., bone mets)
• Clinical: Local or distant w/ symptoms (e.g., LUTS, pain)



Diagnostics
• CT AP

• Lymph nodes
• Pelvic, retroperitoneal

• Visceral
• Bone scan

• Eval for lesions of axial skeleton
• Follow distribution of adult red bone marrow 

• Skull, thorax, pelvis, spine, proximal long 
bones

• Bone scans should reveal osteoblastic appearance 
due to increased bone density in the areas of bone 
mets

• Bone density
• Prostate MRI



Diagnostics
PET imaging with novel tracers

• Prostate-Specific Membrane Antigen (PSMA)
• Targets PSMA, which is a protein expressed by prostate cancer cells

• Piflufolastat F 18
• Gallium 68 PSMA-11

• Indications: Risk stratification for very high risk localized; patients w/ BCR s/p definitive therapy; 
work up for progression; before PSMA-targeted radioligand therapy

• F18-Naf
• Rarely used

Lisney AR, at al. The Role of PSMA PET/CT in the Primary Diagnosis and 
Follow-Up of Prostate Cancer-A Practical Clinical Review. Cancers 
(Basel). 2022 Jul 26;14(15):3638



PSMA PET
For nodal staging
• Sensitivity: 73.7% vs 38.9% (MRI) 

vs 38.5 % (CT)
• Specificity: 97.5% vs 82.6% (MRI) 

vs 83.6% (CT)

For bone staging
• Sensitivity: 98.0% vs 73.0% (BS)
• Specificity: 96.2% vs 79.1% (BS)

Chow, Eur Urol, 2023

Jochumsen, Sem in Nuc Med, 2023



Advanced Prostate Cancer

• Indications for androgen deprivation therapy (ADT)
• Symptomatic metastatic disease
• Asymptomatic metastatic disease
• BCR only (immediate vs. delayed)

• PSA > 20 for shorter PSADT
• PSA > 50
• Patient preference
• Arbitrary

• Continuous vs. intermittent 



Androgen Deprivation Therapy

Testosterone < 50



Hormonal Regulation of the Prostate Gland

• Prostate growth depends on presence of androgens
• Testes and adrenal glands major sources of circulating androgens

• Hormonal regulation of androgen synthesis is mediated through series of 
biochemical interactions between hypothalamus, pituitary, adrenals, testes

• LHRH from the hypothalamus stimulates release of LH & FSH from the pituitary
• Circulating testosterone and estradiol influence the synthesis of LHRH, LH, & 

FSH by a negative feedback loop operating at the hypothalamic and pituitary 
level.

Schally AV, Comaru-Schally AM. Mode of Action of LHRH Analogs. In: Kufe DW, Pollock RE, Weichselbaum RR, et 
al., editors. Holland-Frei Cancer Medicine. 6th edition. Hamilton (ON): BC Decker; 2003.



Androgen Deprivation Therapy: Surgical

• Bilateral orchiectomy

• Castrate testosterone levels occur 2-12 hours post-op
• Eliminates > 90% of androgens
• Low cost, compliance not an issue
• No testosterone flare
• Irreversible



Androgen Deprivation Therapy: Medical 
• Gonadotropin-releasing hormone (GnRH) agonist

• Stimulate LH and FSH from pituitary gland to testis
• Castrate levels of T in 3-4 weeks
• Most common agent: leuprolide
• Varying duration depot injections (3, 4 and 6 months most common)
• If concerned about T surge -> block with antiandrogen (bicalutamide)

• GnRH Antagonist
• Directly inhibit pituitary LH and FSH release
• No surge in androgens
• Agent: degarelix 
• Dosing options:

• Loading dose 240 mg then 80 mg q month
• Loading dose 240 mg then LHRH agonist

Meani D, et al.Practical differences between luteinizing hormone-releasing hormone agonists in 
prostate cancer: perspectives across the spectrum of care. Therapeutic Advances in Urology. 
2018;10(2):51-63

Gittelman M,, et al: A 1-year, open-label, randomized phase II dose-finding study of 
degarelix, a novel gonadotropin-releasing hormone (GnRH) receptor blocker, in the 
treatment of prostate cancer in North America. J Urol 180:1986-1992, 2008



Androgen Deprivation Therapy: Medical

• GnRH Antagonist: 
• Relugolix 120 mg daily

• HERO trial; phase 3 RCT vs leuprolide for 48 
weeks

• Sustained T suppression; 96.7% vs 88.8%
• Mean T level at day 4: 38mg/dl vs 625 ng/dl
• Mean T 90 days s/p d/c: 288.4 ng/dl (n=137) vs 58.6 ng/dl 

(n=47)
• Eligible patients = BCR, newly dx mCSPC, or advanced 

localized disease unlikely to be cured by local treatment
• Few cardiovascular SE

Shore N et al. Oral relugolix for androgen deprivation therapy in advanced prostate cancer. N Engl J Med 2020; 382:2187-2196



Androgen DeprivationTherapy

• Non-steroidal anti-androgens 
• Block binding of androgen to androgen receptor
• Rarely used
• Doesn’t impact serum T 
• If used, then in combination with GnRH tx
• Most commonly used: bicalutmide



Duration of Hormonal Therapy (ADT)

• Intermediate Risk Prostate Cancer
• 6 months of ADT with Radiation Therapy

• High Risk Prostate Cancer
• 24-36 months of ADT with Radiation Therapy

• Biochemical Recurrent Prostate Cancer
• Intermittent or Continuous

• Metastatic Disease
• Intermittent or Continuous



Intermittent ADT in Metastatic Disease
• SWOG 9346

• After 7 months of ADT, 1535 patients whose PSA dropped to 4 or below were 
randomized to IAD vs CAD

• Median survival 5.1 yrs (IAD) and 5.8 yrs (CAD)
• Survival results inconclusive

• Several other meta-analyses reported no survival difference between IAD 
and CAD

Hussain M et al. Intermittent versus continuous androgen deprivation in prostate cancer. NEJM. 2013: 368(14); 1314-1325



Side Effects of Hormonal Therapy



Side Effect Management
Hot flashes
• Data for pharmacologic 

management is lacking
• Paraxetine, clonidine

• Physical activity
• Avoid triggers
• Acupuncture

Cognitive Decline
• Physical activity

• Aerobic & resistance
• Motor control (balance)

• Mindfulness-based stress 
relief

• Mental stimulation, brain 
training



Side Effect Management
Fatigue
• Physical activity
• Sleep hygiene

• Same night routine
• Decrease stimulants

• Mindfulness
• Treat contributing factors 

(e.g., anemia)

Metabolic Syndrome
• Close follow up with PCP

• Monitor glucose, lipids, A1c
• Physical activity
• Healthy diet

• Refer to Registered Dietitian 



Side Effect Management
Sexual Dysfunction
• PDE5-I
• Vacuum Erection Device
• Intracavernosal injections
• MUSE
• Inflatable penile prosthesis
• Patient/partner communication
• Therapy

Cardiovascular Morbidity
• Smoking cessation
• Minimal alcohol
• Collaborate with cardiology
• Physical activity
• Heart healthy diet



Side Effect Management
Emotional lability

• Individual counseling
• Couples counseling
• Refer to mental health team
• Antidepressants
• Support groups

Evidence-based Practice Resources 
for Supportive Care Management

• Oncology Nursing Society
• NCCN Guidelines



ADT and Bone Health
• Decreased Bone Density/Bone Health in Presence of 

ADT
• Vit D supplementation – 400-1000 IU/day
• Calcium supplementation – 1000-1200 mg/day
• Weight bearing exercise
• DEXA scan

• Obtain baseline
• Assess throughout long term ADT (q 2 years)

• mCRPC w/ bone mets for prevention of skeletal related events
• Long-term ADT w/ osteoporosis (T score -2.5 or lower)



Bone Antiresorptive Agents
Zoledronic Acid

• IV bisphosphonate inhibits 
bone osteoclasts

• 5 mg annually for 
osteoporosis; 4 mg q 4 weeks 
for bone mets

• Monitor renal function

Denosumab

• SQ monoclonal antibody 
rank-ligand inhibitor

• 60mg q6 mos for 
osteoporosis; 120 mg q4 
weeks for bone mets

SE: Hypocalcemia, hypophosphatemia, ONJ (Dental eval), renal dysfunction, flu-like symptoms



FDA approvals timeline for advanced prostate cancer

Abbreviations: metastatic castrate resistant prostate cancer (mCRPC), metastatic 
hormone sensitive prostate cancer (mHSPC), non-metastatic castrate resistant 

prostate cancer (nmCRPC) 
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Abbreviations: metastatic castrate resistant prostate cancer (mCRPC), metastatic 
hormone sensitive prostate cancer (mHSPC), non-metastatic castrate resistant 

prostate cancer (nmCRPC) 



Systemic options
Cytotoxic chemotherapy
Docetaxel (Taxotere®)
Cabazitaxel (Jevtana®)

Antiandrogens
Abiraterone (Zytiga®)
Enzalutamide (Xtandi®)
Apalutamide (Erleada®)
Darolutamide (Nubeqa®)

PARP Inhibitors*
Olaparib (Lynparza®)

Rucaparib (Rubraca®)
Talazoparib (Talzenna®) w/ Enza

Immunotherapy
Sipuleucel-T (Provenge®)
Pembrolizumb (Keytruda®)*

Radiotherapy
Radium-223 (Xofigo®)
Lutetium Lu 177 (Pluvicto®)

Androgen deprivation
Leuprolide (Lupron® , Eligard®)
Degarelix (Firmagon®)
Relugolix (Orgovyx®)



NCCN 1.2025; mCSPC, high volume



NCCN 1.2025; mCSPC, low volume 



mCSPC; shout out to history

Sweeney C et al. Chemohormonal therapy in metastatic hormone-sensitive prostate cancer. NEJM 2015; 373:737-746 



mCSPC

Fizazi K et al. Abiraterone plus prednisone in 
metastatic , castration sensitive prostate cancer. 
NEJM 2017; 377:352-360
James N et al. Abiraterone for prostate cancer not 
previously treated  with hormone therapy. NEJM 2017; 
377:338-351

*LFTs and K q2 
weeks x 3 months



mCSPC

Chi K et al. Apalutamide for metastatic, castration-sensitive prostate cancer. NEJM 2019. 381: 13-24



mCSPC

Armstrong A, et al. ARCHES: A randomized, phase III study of androgen deprivation therapy with enzalutamide or placebo in men with
Metastatic hormone-sensitive prostate cancer. JCO 2019. 37(32). 2974-2986

• ENZAMET (n = 1,125)
• ADT + enza vs ADT + standard nonsteroidal antiandrogen
• OS at 3 years: 80% vs 72%

Davis et al. N Engl J Med 2019; 380: 121-131



TRIPLETS!



mCSPC

Fizazi K et al. Abiraterone plus prednisone added to androgen deprivation therapy and docetaxel in de novo metastatic castration-sensitive 
Prostate cancer (PEACE-1); a multicentre, open-label, randomized, phase 3 study with a 2x2 factorial design. Lancet 2022.399(10336)
1695-1707



mCSPC

Smith M, et al. Darolutamide and survival in metastatic , hormone-sensitive 
prostate cancer. NEJM 2022; 386: 1132-1142



Comparing Metastatic Castrate Sensitive Treatment 
Options Practical ConsiderationsAgent

De novo high volume disease per CHAARTED
Myelosuppression/neuropathy
IV chemotherapy requiring frequent visits 
Limited therapy duration (6 x 21 day cycles)
Cost $
Newer data supports use of either antiandrogen vs triplet therapy, not chemo alone

Docetaxel

De novo metastatic disease per LATITUDE and STAMPEDE
mineralocorticoid excess syndrome and hepatotoxicity
Continuous daily treatment until progression to mCRPC
Cost $$$

Abiraterone

De novo metastatic disease or prior local tx per TITAN
Rash and CNS effects (dizziness, fatigue, falls)
Continuous daily treatment until progression to mCRPC
Cost $$$

Apalutamide

De novo metastatic disease or prior local tx per ARCHES
Seizure warning
Continuous daily treatment until progression to mCRPC
Cost $$$

Enzalutamide

De novo metastatic disease per PEACE-1 and ARASENS
Multiple therapies can lead to increase toxicity

Doce + abi or 
daro





NCCN 1.2025; nmCRPC

• Rising PSA
• Castrate T
• Negative imaging



nmCRPC

Sternberg C, et al. Enzalutamide and survival in nonmetastatic, castration-resistant prostate cancer
N Engl J Med 2020; 382:2197-2206



nmCRPC

Smith M et al. Apalutamide treatment and metastasis-free survival in prostate cancer. N Engl J Med 2018; 378:1408-1418



nmCRPC

Fizazi K, et al. Darolutamide in nonmetastatic, castration-resistant prostate cancer. N Engl J Med 2019; 380:1235-1246



Comparing Non-Metastatic Castrate Resistant Treatment 
Options

DarolutamideApalutamideEnzalutamide
PSA doubling time of < 10 
months 
Baseline PSA 2 ng/mL, 
Pelvic nodes <2 cm and 
below aortic bifurcation

PSA doubling time of < 10 
months 
Pelvic nodes <2 cm and 
below aortic bifurcation

PSA doubling time of < 10 
months Baseline PSA 2 
ng/mL

Inclusion

600 mg twice daily with 
food

240 mg daily w/wo food160 mg daily w/wo foodDose

Fatigue, rash, pain in 
extremities, decrease in 
neutrophil count, increase 
in AST, Increase in bilirubin

Fatigue, hypertension, 
rash, hypothyroidism, 
fracture

Fatigue, hypertension, 
dizziness, falls, fractures, 
headache

ADEs

$$$$$$$$$Cost



NCCN 1.2025; mCRPC



Considerations

Prior 
treatment

Treatment 
related 

toxicities

Comorbidities

Goals of care

Barriers to 
care

Drug 
interactions



mCRPC: Chemotherapy
• Docetaxel

• Approved in 2004 after showing survival advantage over mitoxantrone 
(3 months)

• Microtubule inhibitor
• Dose: 75mg/m2 every 3 weeks with prednisone 5 mg BID x 10 cycles
• SE: Hypersensitivity, myelosuppression, skin rash, alopecia, 

neuropathy, GI upset

Tannock IF, et al. TAX 327 Investigators. Docetaxel plus prednisone or mitoxantrone plus prednisone for advanced prostate cancer. N Engl J Med. 2004 Oct 
7;351(15):1502-12



mCRPC: Chemotherapy
• Cabazitaxel

• Approved in 2010 after showing survival advantage over mitoxantrone 
(2.4 months)

• 2nd line use for men who have already been treated with Docetaxel
• Microtubule inhibitor
• Dose: 25mg/m2 every 3 weeks with prednisone 5mg BID x 10 cycles
• SE: GI upset, renal insufficiency, neutropenia, hypersensitivity, 

neuropathy

de Bono JS, et al. TROPIC Investigators. Prednisone plus cabazitaxel or mitoxantrone for metastatic castration-resistant prostate cancer 
progressing after docetaxel treatment: a randomised open-label trial. Lancet. 2010 Oct 2;376(9747):1147-54. 



mCRPC: Chemotherapy
• Other SE: fatigue, asthenia, anorexia, taste change, arthralgia, 

alopecia, myelosuppression, electrolyte abnormalities, infusion 
reactions

• Venous access



mCRPC: Anti-Androgens
• Abiraterone

• Approved in 2011 for mCRPC s/p Docetaxel after showing survival advantage vs. 
placebo (3.9 mos.)

• Approved in 2012 for mCRPC pre-chemo after showing rPFS vs. placebo (8.2 mos.)
• Oral biosynthesis inhibitor

• Inhibits CYP17, enzyme needed for androgen synthesis in the testes, 
adrenals, and tumor

• Dose: 1,000mg daily with prednisone 5mg BID
• SE: Myalgia, edema, arthralgia, LUTS, hypokalemia, hepatotoxicity
• Frequent monitoring for the 1st 3 months (K, LFTs, BP)

de Bono JS, et al; COU-AA-301 Investigators. Abiraterone and increased survival in metastatic prostate cancer. N 
Engl J Med. 2011 May 26;364(21):1995-2005.

Ryan C et al. Abiraterone in metastatic prostate cancer without previous 
chemotherapy. N Engl J Med 2013; 368:138-148



mCRPC: Anti-Androgens
• Enzalutamide

• Approved in 2012 for mCRPC s/p docetaxel after showing survival advantage vs. 
placebo (4.8 mos.)

• Approved in 2014 for mCRPC pre-chemo after showing rPFS vs. placebo (65% rPFS 
vs. 14%)

• Oral androgen receptor inhibitor
• Inhibits androgen binding to AR and inhibit AR nuclear translocation and 

interaction with DNA
• Dose: 160mg daily 
• SE: Myalgia, arthralgia, fatigue, hot flash; seizure warning

Scher HI,  et al.; AFFIRM Investigators. Increased survival with enzalutamide in prostate cancer after chemotherapy. N Engl J Med. 2012 Sep 27;367(13):1187-97.

Beer T et al. Enzalutamide in metastatic prostate cancer before chemotherapy. N Engl J Med 2014; 371:424-433



Cross resistance
• 20-40% of pts. presents with primary resistance to abi and enza (i.e., no 

initial PSA response)
• Secondary resistance invariably develops
• Androgen receptor (AR) signaling axis very complex
• Many mechanisms alter the AR-axis signaling process, which leads to 

disease progression and/or treatment resistance
• AR amplification, AR overexpression, AR somatic point mutations, AR splice variants, 

altered intratumoral androgen biosynthesis
• One example of AR-V7



mCRPC: Immunotherapy
• Sipuleucel-T

• Approved in 2010 after showing survival advantage over placebo (4.1 
mos.)

• Asymptomatic or minimally symptomatic 
• Autologous cellular immunotherapy

• Minimum of 50 million CD54+ cells
• Dose: Pheresis, IV infusion every other week x 3 doses
• SE: Chills, fever, fatigue, myalgia, infusion reaction
• PSA changes will not be immediate

Kantoff P, et al. Sipuleucel-T immunotherapy for castration-resistant prostate cancer. N Engl J Med 2010; 363:411-422



mCRPC: Radiopharmaceutical
• Radium 223

• Approved in 2013 after showing survival advantage vs. placebo (3.6 
mos.) 

• Symptomatic bones mets and no visceral mets
• Alpha particle-emitting radioactive agent

• Isotope mimics calcium and forms complexes with bone mineral at areas 
of increased bone turnover

• Dose: 50kBq/kg IV q 4 weeks x 6 doses
• SE: Myelosuppression, nausea, diarrhea
• PSA difficult to follow
Parker C et al. Alpha emitter radium-223 and survival in metastatic prostate cancer. N Engl J Med 2013; 369:213-223



mCRPC: Radiopharmaceutical
• Lutetium Lu-177

• Approved in 2022 after showing mOS of 15.3 months vs 11.3 months (best supportive 
care alone)

• Radioligand; lutetium-177 is linked to a moiety that binds to PSMA and delivers 
radiation to PSMA-expressing cells

• Had to have had at least one AR pathway inhibitor, and 1 or 2 prior chemos
• Must have PSMA positive PET (at least 1 tumor with uptake greater than normal liver)
• Dose: 7.4 GBq every 6 weeks for 6 doses
• SE: fatigue, dry mouth, nausea, anemia

Sartor O et al. Lutetium-177-PSMA-617 for metastatic castration-resistant prostate cancer. N Engl J Med 2021; 385:1091-1103



Genetics of metastatic prostate cancer
• Sequencing of germline DNA from 692 mPC patients demonstrated 11.8% had mutation 

in DNA-repair gene
• BRCA2- 5.3%
• ATM- 1.6%
• CHEK2- 1.9%
• BRCA1- 0.9%

• Germline screening is recommended for all patients with metastatic prostate cancer and 
for high/very high risk localized. Consider also based on family history, histology, personal 
h/o other cancers 

• Somatic testing



mCRPC: Special circumstances
• Mutations in BRCA1, BRCA2, ATM, PALB2

• Consider PARP Inhibitor 
• PROfound study: Olaparib in mCRPC w/ homologous recombination repair (HRR) 

deficiency s/p abi or enza
• TRITON 2 study: Rucaparib for patients with BRCA-mutations (germline and/or 

somatic) s/p antiandrogen and chemo
• PROpel study: Olaparib + abi/pred; no prior systemic tx for mCRPC
• TALAPRO-2: Talazoparib + enza vs enza + placebo

• Microsatellite instability (MSI- high of deficient mismatch repair [dMMR])
• Consider pembrolizumab



Comparing Metastatic Castrate Resistant 
Treatment Options

Place in therapyAgent
Asymptomatic minimally symptomatic, should be used early in therapy 
when disease burden is lower and immune system intact

Sipuleucel-T

Symptomatic bone metastasis only Radium 223
May be less effective after enzalutamide treatmentAbiraterone
May be less effective after abiraterone treatmentEnzalutamide
Visceral metastasis present, chemotherapy naïveDocetaxel
Previously treated with docetaxelCabazitaxel
Requires PSMA + PET and 2 lines of prior therapyLutetium
Microsatellite instability (MSI) – high or deficient mismatch repair (dMMR), 
second and subsequent lines of therapy

Pembrolizumab

Mutations in BRCA1, BRCA2, ATM, PALB2, FANCA, RAD51D, CHEK2, 
second and subsequent  lines of therapy

PARP Inhibitors 



Practical considerations
• Promoting adherence to PO therapies and 

treatment schedules
• Evaluating barriers to care
• Providing education about treatments 

(rationale, schedule, MOA, toxicities, etc.)

• Identifying resources at your institution 
and elsewhere

• Professional education to keep up with the 
growing landscape

• Partnering with other disciplines



Future Directions
• Combination therapy
• Correct sequencing
• Gene Expression Testing
• Other agents: PARPi, new antiandrogens targeting splice 

variants, agents targeting N-terminal domain of AR, 
radioisotope therapy, etc 

• Immunotherapy (in trials)
• Vaccines + PD-1
• Combo CPI
• Targeted therapy + PD-1



FYI re: systemic treatment in non-mets prostate cancer

• Very high risk: EBRT + ADT + abiraterone
• Other options, but this one is unique given addition of oral antiandrogen
• In STAMPEDE trial, patients had two of the following: cT3-4, Grade Group 4 or 5 and PSA > 40

• Regional risk group (Any T, N1, M0)
• EBRT + ADT + abiraterone (for 2 years)
• EBRT + ADT
• ADT with or without abiraterone
• RP + PLND

• nmCSPC (BCR)
• Monitoring
• ADT
• Enzalutamide +/-leuprolide
• Apalutamide +/- leuprolide



Advanced Prostate Cancer
• There is no cure for metastatic prostate cancer
• Shared decision making is important
• Clinical trials
• Always incorporate best supportive care
• Advanced Care Planning
• Caregivers
• Cancer care is complicated!
• Always let patients know that just because there are 

multiple treatment options does not mean that they 
have to exhaust them
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Renal Cancer Overview/epidemiology
Account for 2 -3% of all cancer deaths in USA each year
Median age of diagnosis 65, median age of death is 70 
Rate increased by 2% per year over the past 65 years
90% renal tumors are RCC, with 85% clear cell type
5 year survival: stage I 96%, II: 82%; III: 64%; IV: 23%
Smoking and obesity possible risk factors, hereditary type 
RCC (Von Hippel-Lindau disease)
Surgical resection remains the only effective therapy for 
clinical localized RCC
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2024Kidney Cancer Statistics
(new cases)

Siegel RL et al. CA Cancer J Clin 2025 Jan-Feb;74(1):12-49.



2024 Kidney Cancer Statistics
(mortality)

Siegel RL et al. CA Cancer J Clin 2025 Jan-Feb;74(1):12-49.



Prevalence by Cancer Type, Years Since 
Diagnosis, and Age at Prevalence



Histologic Classification

• RCC is a heterogeneous disease!

• >90% of all metastatic RCC are clear cell RCC

Clear Cell
Non clear cell 

Papillary RCC



BHD=Birt-Hogg-Dubé; FH=fumarate hydratase; VHL=von 
Hippel-Lindau.
Modified from Linehan WM et al. J Urol. 2003;170:2163-2172. 

Histological Classification
of Human Renal Epithelial Neoplasms

RCC

Clear cell
75%

Type

Incidence (%)

Associated 
mutations VHL 

Papillary type 1

5%

c-Met 

Papillary type 2 

10%

FH

Chromophobe

5%

BHD

Oncocytoma

5%

BHD



Staging – Renal Cancer
• cT1 – tumor confined to the kidney, measuring <7 cm

• T1a: ≤ 4cm
• T1b: 4-7 cm

• cT2 – tumor confined to the kidney, measuring > 7 
cm

• cT3 – includes 1 or more of the following
• Perinephric fat within Gerota's fascia
• Renal vein or vena caval involvement with tumor 

thrombus
• cT4 – includes 1 or more of the following

• Beyond Gerota's fascia 
• Into adjacent organs (spleen, liver, bowel, muscle)

Approximately 25-30%  of Renal Cell Carcinoma is 
metastatic at presentation

Stage at Presentation
2016 - 2020

Survival by Stage and Race
2013 - 2019

Siegel RL et al. CA Cancer J Clin 2024 Jan-Feb;74(1):12-49.



Diagnosis and Workup

• Small Renal Masses (<4 cm) 
– Usually incidental findings 
(MVA, Back pain, 
Appendicitis, etc)

• Obtain Imaging – CT a/p c 
and s, or MRI a/p c and s, 
CMP (assess renal function), 
chest imaging

• Obtain urine cytology if 
gross hematuria or 
microscopic hematuria, or if 
question of urothelial vs 
renal cancer



Chemotherapy 

• RCC is only minimally responsive to chemotherapy

• 83 clinic trials involving over 4000 pts, overall response rate is 
only 6%

• Limited data reveals some response in non-clear cell RCC to 
Carboplatin, Cisplatin plus Gemcitabine 



Huang and Hsieh Semin Nephrol 40:28−41 2020



Evidence of an 
Immunological Role in 
Combating RCC  



• Spontaneous remissions have been documented.

• Abscopal effect: regression of metastases after treatment of primary 
tumor

• Increased risk of cancer in immunodeficient states 

• Tumor infiltrating lymphocytes (TILs) 

• Lymphocytes have been found within tumors.

• Isolated and expanded TILs have been the focus of experimental 
therapies.

Role of Immunological Responses in Kidney 
Cancer



Cytokines and cytokine regimen used in renal 
cell carcinoma

• Interferon α
• Interleukin -2
• Interferon α + interleukin -2
• Interferon α + vinblastin
• Interferon α + cis- retinoic acid
• Interferon α + interleukin -2+ 5- fluorouracil



High dose IL-2 (initially approved for mRCC in 1992)
- ORR 23.2% v 

9.9%
- CR rate 8% v 3%
- Durable CR rate of 

7.4% v 0%
- Median OS 17.5 

mos v 13 mos
- The only FDA 

approved therapy 
to have long-term 
CR with > 10 year 
follow-upMcDermott et al JCO 2005

- The PROCLAIM database has been capturing data on patients 
who received HD-IL-2 in more recent years (e.g. 2011-present)

- RR is ~ 15%, CR rate is ~ 5-8%, SD rate ~ 15%



Adverse effects of IL-2
Capillary leak syndrome

Increased capillary permeability
• Fluid retention
• Interstitial edema
• Hypotension
• Intrarenal vasoconstriction
• Acute Kidney Injury



Administration of IL2
• Recommendations for patient management:

• Monitored bed
• Central line 
• IVF resuscitation with colloid (hetastarch, 

albumin)
• Cooling blanket/acetaminophen (shake n

bake)
• Judicious diuretic use
• Thoracentesis for symptomatic pleural 

effusion



Immunotherapy – IL-2

• Lower dose IL-2 IV therapy
• Only 4% resp rate c/w 16% for std dosing and 11% 

for SC dosing.  
• Low dose IL-2 and SC dosing had less toxicity

• Repeat IL-2 treatment
• For pts who respond and then relapse, only 2% will 

respond to the same IL-2 regimen



Immunotherapy for Metastatic 
RCC
• Interferon alpha

• Approx 15% resp rate
• Median time to response 4 mo
• Often short-lived and/or partial responses
• Largest study to evaluate long-term outcome 

(Motzer et al, JCO 2002)
• Retrospective review of 463 pts on 6 trials
• Median OS 13 mo
• 14% 2yr PFS



MSKCC Risk Factor Model in mRCC-IFN days



Metastatic Disease: Risk Models
Kevin Zarrabi, MD

• 1st Step: Risk Classification
• International Metastatic Renal Cell Carcinoma Disease Consortium 

(IMDC) Risk Model

Heng DY, Xie W, Regan MM, Harshman LC, Bjarnason GA, Vaishampayan UN, Mackenzie M, Wood L, Donskov F, Tan MH, Rha SY, Agarwal N, Kollmannsberger C, 
Rini BI, Choueiri TK. External validation and comparison with other models of the International Metastatic Renal-Cell Carcinoma Database Consortium prognostic 
model: a population-based study. Lancet Oncol. 2013 Feb;14(2):141-8.



IMDC (Heng) Criteria for Metastatic RCC



Metastatic Disease: 
Cytoreductive Nephrectomy

• 2nd Step: Should we remove the kidney/primary tumor? 

Prior to TKI era: Very common (SOC) to pursue cytoreductive nephrectomy.



Cytoreductive Nephrectomy in Patients with Metastatic 
Renal Cancer: A Combined Analysis

Flanigan et al. SWOG & EORTC, J Urology 2004; 171: 1071-6.

CONCLUSIONS:
• Cytoreductive nephrectomy offers survival advantage 

(31% decrease death rate, 5.8 month advantage)
• Highest benefit in pts with performance status 0
• Minimal surgical complications; only 5.6% did not 

proceed on to IFN treatment after nephrectomy

CRITICISM:
• Modest benefit
• Long accrual period: 7 years for 246 pts with 80 

institutions



Shuch et al Cancer 2008
Tumor factors

J Urol 2009
Patient factors



• 2nd Step: Should we remove the kidney/primary tumor? 
• Prior to TKI era: Very common (SOC) to undergo cytoreductive nephrectomy.
• Then came CARMENA and SURTIME

Carmena

Metastatic Disease: 
Cytoreductive Nephrectomy



• 2nd Step: Should we remove the kidney/primary tumor? 
• Prior to TKI era: Very common (SOC) to undergo cytoreductive nephrectomy.
• Then came CARMENA and SURTIME

• Non-Inferiority; prospective
• 1:1 mccRCC for nephrectomy to undergo nephrectomy and 
then receive sunitinib vs to receive sunitinib alone.
• In the intention-to-treat population, patients in the sunitinib-
alone group had a longer median overall survival than those in the 
nephrectomy–sunitinib group 18.4 months vs 13.9 months
• In the nephrectomy–sunitinib group, 16 patients (7.1%)
did not undergo nephrectomy and 40 (17.7%) never received sunitinib
• In the sunitinib-alone group, 11 patients (4.9%) never received sunitinib
and 38 (17.0%) underwent subsequent nephrectomy

Metastatic Disease: 
Cytoreductive Nephrectomy



• Rate of surgical complications identical 
• The intention-to-treat OS hazard ratio of 

deferred vs immediate CN was 0.57
• In the deferred CN arm, 48 of 49 patients 

(98%) received sunitinib vs 40 of 50 (80%) in 
the immediate arm.

• Systemic progression before planned CN in 
the deferred CN arm resulted in a per-protocol 
recommendation against nephrectomy in 14 
patients (29%) – selects for patients who may 
benefit from 2nd line systemic therapy

JAMA Oncol. Published online December 13, 2018

Immediate CN followed by sunitinib therapy vs treatment with 3 
cycles of sunitinib followed by CN in the absence of 
progression followed by sunitinib therapy.



Metastatic Disease: Cytoreductive
Nephrectomy

• 2nd Step: Should we remove the kidney/primary tumor? 
• Prior to TKI era: Very common (SOC) to undergo cytoreductive

nephrectomy.
• Then came CARMENA and SURTIME

Answer: Not necessarily, especially for patients who are IMDC poor risk 
or who have high risk tumors.  May prevent future systemic therapy or 
earlier 2nd line systemic therapy. 



What do we Know Regarding 
Cytoreductive Nephrectomy in 2025

1. CN improves survival only if systemic therapy is delivered. 

2. Not all patients who undergo CN, receive systemic therapy. 

3. Not all patients who undergo CN, require systemic therapy. 

4. CARMENA/SURTIME data indicate some patients may be harmed by CN. 



Metastatic Disease

• Risk Stratified
• Consider cytoreductive nephrectomy
• Step 3: Do we need to start systemic therapy immediately? 







Metastatic Disease

• Risk Stratified
• Consider cytoreductive nephrectomy
• Step 3: Do we need to start systemic therapy immediately? 







Cytokine Era: ~1982 to 2005 

Oncologist 2011, 16, (supp 2): 1-3



M1 Treatment Guidelines ~2000

A. Ravaud et al Crit. Rev. Oncol. Hematol., vol. 31, no. 1, pp. 
77–87, Jun. 1999.



Targeted Therapy Era 2005-2015

Oncologist 2011, 16, (supp 2): 1-3



Role of VHL Gene in RCC

• Inactivation of the VHL tumor-suppressor protein
• Accumulation of HIF transcription factor
• Overexpression of a number of genes, including 

VEGF

VHL = von Hippel Lindau; HIF = hypoxia-inducible factor; RCC = renal cell 
cancer; VEGF = vascular endothelial growth factor



von Hippel-Lindau (VHL) tumor suppressor gene

• RCC tumorigenesis is dependent on mutation to the VHL tumor 
suppressor gene, present in more than 90% of patients with 
clear-cell RCC

Cavallo Jo. Using the Nobel Prize to Champion Curiosity-Driven Research in Cancer. ASCO Post. 2019

VHL encodes for the ligase that 
targets HIF for destruction in 

normoxia

Mutated VHL leads to aberrant 
accumulation of HIF1/2α, which 

acts as a TF for EPO, VEGF, 
and drivers of angiogenesis



VEGF Correlated With Poorer Overall 
Survival

Jacobsen J, et al. BJU Int. 2004;93:297-302. 



Choueiri TK, Motzer RJ. NEJM. 2017;376:354-366.

Mechanism of Action of RCC Treatments





Treatment-Related Adverse Events
IFN- (%)Sunitinib (%)

Event Grade 3/4All gradeGrade 3/4All grade
11/<1*51751Fatigue

0135*53Diarrhea

133344Nausea

<12125Stomatitis

<118*24Hypertension

015*20Hand-foot syndrome

13210Ejection fraction decline

03417Pyrexia

02916Chills

<116<15Myalgia

<1801Flu-like symptoms

* Greater frequency, P <0.05Motzer, NEJM 2007



Escudier, NEJM 2007



Targeted Therapy

Sorafenib

p=0.02 NS p=0.02 NS

6 months later
After crossover Escudier B et al.



Advent of Targeted Therapy Era

Ravaud, H. European Urology, vol. 54, no. 2, pp. 315–325, Aug. 2008.



Phase III COMPARZ Trial: 
First-line Pazopanib vs Sunitinib
Non-inferiority Study

Motzer RJ, et al. N Engl J Med. 2013;369:722-31. 

Eligibility Criteria
 Advanced RCC or mRCC 

with clear-cell histology
 No prior systemic 

treatment
 Measurable disease
 KPS ≥70%

Pazopanib
800 mg/day

Sunitinib 50 mg/day
(schedule 4/2)

Primary end point: PFS
Secondary end points: OS, ORR, PRO, safety and QoL

N = 1110

R
A
N
D
O
M 
I
Z
E

n = 553

n = 557



COMPARZ: Efficacy of Pazopanib
is Non-inferior to Sunitinib



COMPARZ: Relative Risk of AEs
AE occurrence ≥ 10% in either arm; 95% CI for RR does not cross 1

0.1 1 10
Favors pazopanib Favors sunitinib

Hair colour change
Weight decreased
Serum ALT increased
Alopecia
Upper abdominal pain
Serum AST increased
Fatigue
Rash
Pain in extremity
Constipation
Taste alteration
LDH increased
Serum creatinine increased
Peripheral oedema
Hand-foot syndrome

Epistaxis
Serum TSH increased
Mucositis
Neutropenia
Anaemia
Thrombocytopenia

Hypothyroidism
Leucopenia
Pyrexia
Dyspepsia

Motzer RJ, et al. N Engl J Med. 2013;369:722-31. 





The Golden Age of mRCC Care

Approval timeline of therapeutic agents for RCC.
Huang and Hsieh, Sem Neph. Jan 2020; 28-41



Cabozantinib – inhibitor of 
VEGFR, MET and AXL 

• MET and AXL upregulation are associated with 
poor prognosis in RCC

• These targets have also been implicated in 
resistance to treatments with VEGFR inhibitors

Yu et al Oncotargets and Therapy 2016 



CABOSUN Trial: First-Line Cabozantinib vs 
Sunitinib in Poor- or Intermediate-Risk Patients 
(Phase II) 

Choueiri TK, et al. J Clin Oncol. http://ascopubs.org/doi/pdf/10.1200/JCO.2016.70.7398 

Locally advanced or metastatic 
RCC

No prior systemic treatment
IMDC intermediate or poor risk
N = 157 Patients randomized

Cabozantinib
60 mg orally once per 

day
6 week treatment cycle

Sunitinib
50 mg orally once per day 
for 4 weeks, followed by a 

2 week break

Primary endpoint: PFS
Secondary endpoints: 
OS, ORR, safety



CABOSUN Trial: First-Line Cabozantinib vs 
Sunitinib in Poor- or Intermediate-Risk Patients 

- Median PFS 8.2 mos vs 5.6 
mos

- ORR 46% vs 18%
- Rates of G3/4 AE 67% vs 68% 

(similar AE = fatigue, HTN, 
diarrhea)

- First study to show an agent 
demonstrating superiority to 
sunitinib

Choueiri et al JCO 2017

Cabozantinib now approved for 1st line mRCC



First line systemic therapy for 
metastatic ccRCC:
Immunotherapy  Targeted 
therapy  Back to IO

Targeted Therapy
Sunitinib

Pazopanib
Axitinib

Sorafenib
Temsirolimus (poor 

risk)

Immunotherapy
HD-IL2

IFN (plus 
bevacizumab)

Immunotherapy
Many first line 
combos trials 

underway featuring 
PD1 and PDL1 

agents…



November 2015

• 821 patients with advanced cc RCC for which they 
had received previous treatment with one or two 
regimens of antiangiogenic therapy were randomized 
1:1



• HR for death with nivolumab versus everolimus was 0.73 (98.5% CI, 
0.57 to 0.93; P=0.002), which met the prespecified criterion for 
superiority

• Grade 3 or 4 treatment-related adverse events occurred in 19% of the 
patients receiving nivolumab and in 37% of the patients 
receiving everolimus



NEJM April 5, 2018

• CheckMate 214: Phase 3 trial compared nivolumab 
(anti PD-1) plus ipilimumab (anti CTLA-4) with 
sunitinib for previously untreated advanced ccRCC

• 1096 patients randomized 1:1 - 425 and 422, 
respectively, had intermediate or poor risk 
disease (IMDC score)

• Median follow-up of 25.2 months



• 18-month overall survival rate was 75% (95% 
confidence interval [CI], 70 to 78) with 
nivo/ipi and 60% (95% CI, 55 to 65) with 
sunitinib

• Median overall survival was not reached 
with nivolumab plus ipilimumab versus 
26.0 months with sunitinib (hazard ratio 
for death, 0.63; P<0.001)

• Objective response rate was 42% versus 
27% (P<0.001), and the complete 
response rate was 9% versus 1%

• Grade 3/4 AE occurred in 250 patients 
(46%) and 335 patients (63%), 
respectively. Treatment-related adverse 
events leading to discontinuation occurred 
in 22% and 12%.



For favorable risk, Response rate and PFS 
were better with sunitinib vs ipi + nivo



Pembrolizumab Monotherapy in First 
Line Clear Cell RCC (single arm trial)

ORR
n=110

IMDC Risk

32%Favorable 
(n=41)

42%Poor/Intermediate
(n=69)

38%All Risk Groups (n=110)

McDermott et al. ASCO 2018



Pembrolizumab Monotherapy in First 
Line Clear Cell RCC

McDermott et al. ASCO 2018



First Line Combination 
VEGF Targeted Therapy + Immunotherapy

Urologic Clinics of North America
Volume 47, Issue 4, November 2020, Pages 419-431



• Phase 3 trial randomly assigned 861 patients with previously untreated 
advanced clear-cell renal-cell carcinoma to receive pembrolizumab (200 
mg) intravenously once every 3 weeks plus axitinib (5 mg) orally twice 
daily (432 patients) or sunitinib (50 mg)

• Primary end points: OS and PFS in the intention-to-treat population. 

• Secondary end point was the objective response rate.

NEJM 3/21/2019



NEJM 3/21/2019

AEs 
• 51.3% of patients in the pembrolizumab–axitinib

group and in 36.2% of patients in the sunitinib group 
• Grade 3 in 8.4% of patients in the pembrolizumab–axitinib

group and in 1.6% in the sunitinib group
• Grade 4 events occurred in 1.6% and 0%, respectively, 
• Grade 5 events occurred in 0.7% and 0.2%, respectively.

• ORR 59.3% in the pembrolizumab–axitinib group and 35.7% 
(95% CI, 31.1 to 40.4) in the sunitinib group (P<0.001).

• The benefit of pembrolizumab plus axitinib was observed 
across all IMDC risk groups and regardless of PDL1 
expression.April 9, 2019: FDA approves pembrolizumab plus axitinib for 

first-line advanced renal cell carcinoma



• This phase 3 trial (Javelin) involving previously untreated patients with 
advanced renal-cell carcinoma compared avelumab plus axitinib with 
the standard-of-care sunitinib.

• 886 patients randomized 1:1 
• 442 - Avelumab IV every 2 weeks plus axitinib orally BID
• 444 - sunitinib

• Primary end points: OS and PFS in PDL1(+) tumors

• Secondary end point: PFS overall (PDL1 + and -)

NEJM 3/21/2019



Median follow-up for OS:
• 11.6 months – A+A
• 10.7 months – S
• In the two groups, 37 patients and 44 

patients had died, respectively

NEJM 3/21/2019



Progression-free Survival and Best Percentage Change in Target 
Lesions among Patients with PD-L1–Positive Tumors.

NEJM 3/21/2019

AEs of any grade:
• 432 of 434 patients (99.5%) who received 

avelumab plus axitinib
• 436 of 439 patients (99.3%) who received 

sunitinib; 
Grade 3 or higher:
• 309 patients (71.2%) combination 
• 314 patients (71.5%) sunitinib
Discontinuation of drug:
• Combination - 33 patients (7.6%) 
• Sunitinib - 59 patients (13.4%)

FDA approves Avelumab/Axitinib for first-line advanced renal 
cell carcinoma in May, 2019



IMmotion151: Primary endpoint #1 met:
Progression-Free Survival in PD-L1+

• PFS assessed by 
investigators.

• Minimum follow-up, 
12 mo. Median of 
follow-up, 15 mo. 

Atezolizumab/Bevacizumab vs Sunitunib

Median PFS, mo (95% CI)
11.2 (8.9, 15.0)Atezo + Bev
7.7 (6.8, 9.7)Sunitinib

HR, 0.74 (95% CI: 0.57, 0.96)
P = 0.02

McDermott et al. GU ASCO 2018



IMmotion151: Primary endpoint #2, overall 
survival in intent to treat, awaits next interim 
analysis

ITTPD-L1+
Sunitinib
n = 461a

Atezo + Bev
n = 454

Sunitinib
n = 184

Atezo + Bev
n = 178

8.4 (7.5, 9.7)11.2 (9.6, 13.3)7.7 (6.8, 9.7)11.2 (8.9, 15.0)Median PFS, mo
(95% CI)

Stratified HR
(95% CI)

0.83 (0.70, 0.97) 0.74 (0.57, 0.96)
P = 0.02b

Not reachedNot reached23.3 (21.3, NR)Not reachedOverall survival, mo
Interim analysisc

Stratified HR
(95% CI)

0.81 (0.63, 1.03) 
P = 0.09d

0.68 (0.46, 1.00) 

33% (29, 38)

2%

37% (32, 41)

5%

35% (28, 42)

4%

43% (35, 50)

9%

Confirmed ORR, %
(95% CI)
Complete response

McDermott et al. GU ASCO 2018

“Atezolizumab plus bevacizumab prolonged progression-free survival vs sunitinib in patients 
with metastatic renal cell carcinoma and showed a favorable safety profile. Longer-term 
follow-up is necessary to establish whether a survival benefit will emerge.”

Brian Rini ASCO 2019



• Checkmate 9ER.  Phase 3.
• 651 patients with untreated ccRCC randomized 1:1  
• Nivolumab/cabozantinib (323) : Sunitinib (328)
• Primary EP PFS
• Secondary EP OS, OR, Safety

March 4, 2021
N Engl J Med 2021; 384:829-841



March 4, 2021
N Engl J Med 2021; 384:829-841

• An objective response occurred in 55.7% of the patients 
receiving nivolumab plus cabozantinib and in 27.1% of 
those receiving sunitinib (P<0.001). 

• Adverse events of any cause of grade 3 or higher occurred 
in 75.3% of the 320 patients receiving nivolumab plus 
cabozantinib and in 70.6% of the 320 patients receiving 
sunitinib.

On January 22, 2021, the FDA approved the combination of nivolumab and 
cabozantinib as first-line treatment for patients with advanced RCC, across all 
IMDC risk groups.



• Phase 3 trial randomized 1:1:1 advanced ccRCC and no previous 
systemic therapy 

• Lenvatinib (multi-kinase inhibitor) plus pembrolizumab
• Lenvatinib plus everolimus (5 mg orally once daily) 
• Sunitinib

• PEP: PFS

• Secondary EP: OS and Objective Response

April 8, 2021
N Engl J Med 2021; 384:1289-1300



• 1069 patients underwent randomization: 
• 355 lenvatinib/pembrolizumab, 
• 357 lenvatinib/everolimus, and 
• 357 sunitinib

• PFS was significantly longer in the lenvatinib-plus-
pembrolizumab group than in the sunitinib group 
(median, 23.9 months vs. 9.2 months); hazard ratio for 
disease progression or death, 0.39 

• PFS was significantly longer in the lenvatinib-plus-
everolimus group than in the sunitinib group 14.7 
months vs. 9.2 months; HR 0.65

• Across all evaluated subgroups, including those based 
on IMDC risk group



• OS:  79.2% in the lenvatinib-plus-pembrolizumab
group, 66.1% in the lenvatinib-plus-everolimus
group, and 70.4% in the sunitinib group were alive 
at 24 months

• Survival was significantly longer with lenvatinib plus 
pembrolizumab than with sunitinib (hazard ratio for 
death, 0.66)

• Overall survival with lenvatinib plus everolimus was 
not significantly longer than that with sunitinib

• The HR for OS favored lenvatinib plus 
pembrolizumab over sunitinib in most subgroups, 
including patients with PD-L1–positive or –negative 
tumors, with an exception observed in patients with 
favorable risk features as defined by IMDC criteria.

On August 11, 2021, the FDA approved the combination of levatinib and 
pembrolizumab as first-line treatment for patients with advanced RCC.



Response Rates in Front Line metastatic ccRCC 
(all risk groups)

13%
25% 27% 31% 37% 38% 39%
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Lack of Head-to-Head Comparison

Monteiro et al Clinical Genitourinary Cancer, 2020



Localized Disease



Localized Disease
• Stage I-III: Quite simple  Resect the tumor! 

• Partial or complete nephrectomy, at the discretion of the surgeon
• Now question of adjuvant therapy: Its not quite simple

• Do TKI’s increase DFS in this setting?

Adopted from: Tacconi EMC, Tuthill M, Protheroe A. Review of Adjuvant Therapies in Renal Cell Carcinoma: Evidence to Date. Onco Targets Ther. 2020 Nov 30;13:12301-12316.

…But not OS!



Adjuvant therapy in RCC 

• Anti-VEGF Therapy – ASSURE (sunitinib/sorafenib), SORCE 
(sunitinib), ATLAS (axitinib), PROTECT (pazopanib), S-TRAC 
(sunitinib)

• mTOR inhibitors – EVEREST (everolimus)
• Tumor antigen antibody – ARISER (girentuximab)
• Immunotherapy – IMmotion010 (atezolizumab), PROSPER 

(nivolumab)



Adjuvant therapy in RCC 

DFS of 6.8 years in the 
sunitinib arm versus 5.6 years 
in the placebo group

Therapy discontinuation rate of 
28.1% due to toxicity in the 
sunitinib arm (5.6% in placebo)

OS data not mature



Localized Disease

• Role for immune checkpoint blockade?

Adopted from: Tacconi EMC, Tuthill M, Protheroe A. Review of Adjuvant Therapies in Renal Cell Carcinoma: Evidence to Date. Onco Targets Ther. 2020 Nov 30;13:12301-12316.

ResultsPrimary EPSample
Size

InterventionStudy

NegativeRFS805Neoadjuvant + 
Adjuvant 

Nivolumab

PROSPER

NegativeDFS778Adjuvant 
Atezolizumab

IMmotion010

DFS
benefit!

DFS950Adjuvant 
Pembrolizumab

KEYNOTE-564

NegativeDFS1600Adjuvant Ipi/NivoCheckMate 914
??DFS + OS1750Adjuvant 

durvalumab +/-
tremelimumab

RAMPART



• Double-blind, phase 3 trial

• In a 1:1 ratio, patients with ccRCC who were at high risk for recurrence after 
nephrectomy, to receive either adjuvant pembrolizumab or placebo IV once every 3 
weeks for up to 17 cycles

• pT2 with nuclear grade 4 or sarcomatoid differentiation 
• pT3 or higher 
• LN+
• M1 with NED (complete metastatectomy) 

• PEP: Disease-free survival. 

• Secondary EP: Overall survival and Safety

2021 Aug 19;385(8):683-694



• 994 patients in intention-to-treat population - adjuvant 
pembrolizumab (496 patients) or placebo (498 patients)

• Pembro group, 61.1% of the patients completed the full 
17 cycles of trial treatment; the most common reason 
for discontinuation being an adverse event (in 21.3%), 
followed by disease recurrence (in 10.5%).

• Placebo group, 73.6% of the patients completed the full 
17 cycles; with the most common reason for 
discontinuation being disease recurrence (in 20.4%)

• The risk of disease recurrence or death was 32% lower 
with adjuvant pembrolizumab therapy than with placebo



• 51 deaths occurred (18 in the pembrolizumab group 
and 33 in the placebo group). 

• The median overall survival was not reached in either 
group

• 32.4% of the patients who received pembrolizumab and 
17.7% of those who received placebo had an adverse 
event of grade 3 to 5.



Localized disease: Adjuvant Pembrolizumab

• The risk of disease recurrence or death was 32% lower with adjuvant 
pembrolizumab therapy than with placebo

• The median overall survival was not reached in either group

GU ASCO 2024
Over a median follow-up of 57.2 months, adjuvant pembrolizumab was significantly 
associated with a 38% improvement in the secondary endpoint of overall survival (OS) 
compared with placebo. The survival curve started separating at 1 year. At 48 months, the 
estimated OS rate was 91.2% for patients who received adjuvant pembrolizumab compared 
with 86.0% for patients who received placebo.





THANK YOU



Localized disease: Adjuvant 
Pembrolizumab
• KEYNOTE-564

Choueiri TK, Tomczak P, Park SH, Venugopal B, Ferguson T, Chang YH, Hajek J, Symeonides SN, Lee JL, Sarwar N, Thiery-Vuillemin A, Gross-Goupil M, Mahave M, Haas NB, Sawrycki P, Gurney H, Chevreau C, Melichar
B, Kopyltsov E, Alva A, Burke JM, Doshi G, Topart D, Oudard S, Hammers H, Kitamura H, Bedke J, Perini RF, Zhang P, Imai K, Willemann-Rogerio J, Quinn DI, Powles T; KEYNOTE-564 Investigators. Adjuvant 
Pembrolizumab after Nephrectomy in Renal-Cell Carcinoma. N Engl J Med. 2021 Aug 19;385(8):683-694.



Localized Disease Summary

• KEYNOTE-564 remains the only positive trial in this space
• Lots of uncertainty 
• FDA approved, NCCN guidelines

• Remains a patient-centered decision. Thorough risk/benefit discussion 
is necessary





Treatment Related Adverse Events in Front Line 
metastatic ccRCC (All Risk)
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Sunitinib Ipi + nivo Atezo +
Bev

Pembro

Grade 3-5
Grade 1-2

~35% received high 
dose steroids

12.7% received 
high dose steroids



Recommendations for First Line 
Metastatic RCC

Special circumstancesAlternatePreferred

Active surveillanceSunitinibPazopanibFavorable IMDC risk

Best supportive carePazopanib (Cabozantinib)Ipilimumab + nivolumabPoor/intermediate IMDC risk

Watch for:
• Potential favorable risk/benefit with single agent pembrolizumab.  

• Await OS data
• Potential for improved outcomes with VEGF / TKI combinations

• Multiple phase III trials ongoing/completed, results awaited
• Value assessments increasingly incorporated into guideline 

recommendations are likely to affect combos



Immunotherapy in the 
Second Line and 
Beyond



Systemic therapy options for mRCC 2019

Ipilimumab + Nivolumab
Nivo
Cabozantinib
Axitinib
Lenvatinib + Everolimus
Pazopanib
Sunitinib
Bevacizumab
(Sorafenib, HD IL2, Temsirolimus)



Presented by Sharma et al at the European Cancer Congress, Vienna, 26 September 2015

Nivolumab vs Everolimus in RCC 
post TKI



Quality of Response and QOL



PD-L1 did not predict response to nivolumab 
but was a negative prognostic marker in both 
arms



Possible Sequences for metastatic 
ccRCC (IO in red)
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Pivotal Phase III Trials in ccRCC post TKI
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ASSURE
(May 2016)



No difference 
in DFS or OS 
for adjuvant 
sunitinib or 
sorafenib
compared 
with placebo 



S-TRAC
(Oct 2016)



- First positive 
adjuvant study in 
RCC

- DFS of 6.8 years 
in the sunitinib
arm versus 5.6 
years in the 
placebo group

- This trial focused 
on high risk 
ccRCC (high risk 
defined by UISS 
– includes grade, 
stage, PS)



Did this change practice…? 

Bex et al Eur Urol May 2017

- Therapy discontinuation rate 
of 28.1% due to toxicity in the 
sunitinib arm (5.6% in 
placebo)

- G3 or higher AE were noted in 
63.4% of the sunitinib group 
and 21.7% of the placebo 
group

- Patients receiving sunitinib
had significantly lower scores 
on QOL surveys taken as part 
of the trial

- OS data not mature



Adjuvant therapy in RCC 



• Double-blind, phase 3 trial

• In a 1:1 ratio, patients with ccRCC who were at high risk for recurrence after 
nephrectomy, to receive either adjuvant pembrolizumab or placebo IV once every 3 
weeks for up to 17 cycles

• pT2 with nuclear grade 4 or sarcomatoid differentiation 
• pT3 or higher 
• LN+
• M1 with NED (complete metastatectomy) 

• PEP: Disease-free survival. 

• Secondary EP: Overall survival and Safety

2021 Aug 19;385(8):683-694



• 994 patients in intention-to-treat population - adjuvant 
pembrolizumab (496 patients) or placebo (498 patients)

• Pembro group, 61.1% of the patients completed the full 
17 cycles of trial treatment; the most common reason 
for discontinuation being an adverse event (in 21.3%), 
followed by disease recurrence (in 10.5%).

• Placebo group, 73.6% of the patients completed the full 
17 cycles; with the most common reason for 
discontinuation being disease recurrence (in 20.4%)

• The risk of disease recurrence or death was 32% lower 
with adjuvant pembrolizumab therapy than with placebo



• 51 deaths occurred (18 in the pembrolizumab group 
and 33 in the placebo group). 

• The median overall survival was not reached in either 
group

• 32.4% of the patients who received pembrolizumab and 
17.7% of those who received placebo had an adverse 
event of grade 3 to 5.



SUO 2019
Bratslavsky





Metastatic Disease – Cytoreductive
Nephrectomy
• Removing kidney in the face of metastatic disease

• Traditional dogma for patients who will tolerate operation

• Spontaneous metastases regression after nephrectomy

• Bulky tumors thought to inhibit natural immune anti-tumor action

• Ex-vivo data suggested large primary tumors inhibited T-Cell Function

• Systemic immune agents (such as cytokines) made no effect on primary renal 
tumors although affecting metastases

• These rationales were inhibited by risk of morbidity and mortality and inability of 
large portion of patients to get nephrectomy



+

EORTC 30947 SWOG 8949

n=85
Nx+IFN had better outcomes:
- Median survival 17 vs 7 mo.
- Time to progression 5 vs 3 mo.

n=246
Nx+IFN had better outcomes:
- Median survival 11.1 vs 8.1 mo
* but difference in performance status

IFN ± cytoreductive nephrectomy (Nx):

=



Cytoreductive Nephrectomy in Patients with Metastatic 
Renal Cancer:A Combined Analysis

Flanigan et al. SWOG & EORTC, J Urology 2004; 171: 1071-6.

OVERALL SURVIVAL

Median survival:
• Nx+IFN: 13.6 mo
• IFN only: 7.8 months

1 year survival
• Nx+IFN: 51.9%
• IFN only: 37.1%

*intention to treat analysis

HR = 0.69
[95% CI 0.55-0.87]
log rank p=0.001



Cytoreductive Nephrectomy in Patients with Metastatic 
Renal Cancer:A Combined Analysis

Flanigan et al. SWOG & EORTC, J Urology 2004; 171: 1071-6.

CONCLUSIONS:
• Cytoreductive nephrectomy offers survival advantage 

(31% decrease death rate, 5.8 month advantage)
• Highest benefit in pts with performance status 0
• Minimal surgical complications; only 5.6% did not 

proceed on to IFN treatment after nephrectomy

CRITICISM:
• Modest benefit
• Long accrual period: 7 years for 246 pts with 80 

institutions





Shuch et al Cancer 2008 Shuch et al J Urol 2009





CARMENA 

• Non-Inferiority; prospective
• 1:1 mccRCC for nephrectomy to undergo nephrectomy and 
then receive sunitinib vs to receive sunitinib alone.
• In the intention-to-treat population, patients in the sunitinib-
alone group had a longer median overall survival than those in the 
nephrectomy–sunitinib group 18.4 months vs 13.9 months
• In the nephrectomy–sunitinib group, 16 patients (7.1%)
did not undergo nephrectomy and 40 (17.7%) never received sunitinib
• In the sunitinib-alone group, 11 patients (4.9%) never received sunitinib
and 38 (17.0%) underwent subsequent nephrectomy



• Rate of surgical complications identical 
• The intention-to-treat OS hazard ratio of 

deferred vs immediate CN was 0.57
• In the deferred CN arm, 48 of 49 patients 

(98%) received sunitinib vs 40 of 50 (80%) 
in the immediate arm.

• Systemic progression before planned CN 
in the deferred CN arm resulted in a per-
protocol recommendation against 
nephrectomy in 14 patients (29%) –
selects for patients who may benefit from 
2nd line systemic therapy

JAMA Oncol. Published online December 13, 2018



What do we Know Regarding 
Cytoreductive Nephrectomy in 2022

1. CN improves survival only if systemic therapy is delivered. 

2. Not all patients who undergo CN, receive systemic therapy. 

3. Not all patients who undergo CN, require systemic therapy. 

4. CARMENA/SURTIME data indicate some patients may be harmed by CN. 



Role of APN/PA in Renal Cancer
• Follow up – according to NCCN Guidelines

• Scans
• Labs
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Bladder Cancer  - Outline 

• Incidence

• Stage and Grade

• Diagnosis and Procedure

• Treatment of Non-Muscle Invasive Bladder 
Cancer (NMIBC)

• Treatment of Muscle Invasive Bladder Cancer

• Treatment of Metastatic Bladder Cancer

• Upper Tract Urothelial Carcinoma



Bladder Cancer 

• Introduction
• More than 84,000 new cases/year (US)

• >17,000 deaths/year

• Bladder cancer is the 5th most common malignancy among men (10th 
leading cause of cancer death)

• Prevalence ~10X incidence (>750,000 US)
• At presentation

• 75% are superficial

• 20% are invasive

• 5% are metastatic

• Average age of onset: 68 years
• ~ 9000 radical cystectomies US/year



Defining Bladder Urothelial Cancer

• Low Risk Non-Muscle Invasive Bladder Cancer: superficial, 
noninvasive, less aggressive (often papillary), Ta

• High Risk Non-Muscle Invasive Bladder Cancer (HR NMIBC): within 
the superficial or lamina propria layers (HG Ta, HG T1), or carcinoma 
in-situ (CIS)

• Muscle-Invasive Bladder Cancer (MIBC): invasion through the 
superficial and lamina propria layers, into the bladder muscle



Superficial 
(Non-Muscle Invasive) 

Bladder Cancer



Superficial 
(Non-Muscle Invasive) 

Bladder Cancer



Superficial 
(Non-Muscle Invasive) 

Bladder Cancer



NMIBC Risk Stratification

• Tumor Size

• Tumor Grade (low or high grade)

• Focality (solitary or multifocal)

• T Stage (Ta, T1 or CIS)

• Recurrence



NMIBC
Management 

by Risk 
Stratification



Intravesical Therapy

• Induction Intravesical Therapy (office)
• Immunotherapy

• BCG – full dose or reduced dose

• Nadofaragene firadenovec 

• Nogapendekin alfa inbakicept-pmln + BCG

• Chemotherapy
• Gemcitabine +/- Docetaxel

• Gemcitabine Intravesical drug-releasing system (iDRS)

• Mitomycin

• Valrubicin (historical)



Among patients with suspected 

low-grade non–muscle-invasive 

urothelial cancer, immediate 

postresection intravesical 

instillation of gemcitabine, 

compared with instillation of 

saline, significantly reduced the 

risk of recurrence over a median 

of 4.0 years.

Postop Intravesical Chemo



BCG: the gold standard

• Non-specific immune adjuvant

• Inflammatory host response; release of cytokines

• Benefits
• Reduces recurrences (~30%)

• Reduces progressions (~25%, only if maintenance)

• Risks
• Mild: fever, irritative LUTS

• Severe: BCG cystitis, Reiter’s syndrome, BCGosis

• Maintenance is key to efficacy

Meta-analyses: Sylvester et al. J Urol 2002



How BCG works: Mechanisms of Action



Bacillus Calmette-Guerin Immunotherapy

• Induction Treatment – 1 treatment/week x 6 weeks
• Instilled via catheter

• Held in bladder x 2 hours

• Patient voids and places bleach in toilet x 15 minutes

• Barrier contraception

• Common Side Effects:
• Urgency and frequency

• Dysuria

• Mild flu-like symptoms

• Maintenance Treatment -1 treatment/week x 3 weeks
*May use reduced dose in patients who do not tolerate well or with short 
supplies



BCG: reduced dose and maintenance

• EORTC 30962 randomizing intermediate and high risk NMIBC to 

4 groups – reduced dose vs full, and maintenance duration (1 

year vs 3 years)

• Comparing reduced dose (1/3D) BCG vs full dose BCG (FD) for 

intermediate and high risk
• Reduced dose was not inferior to FD with median FU of 7.1 yrs

• Intermediate-risk patients should be treated with FD for 1 yr. 

• High-risk patients: 3 years of FD reduces recurrences vs 1 yr FD but not 

progressions or deaths. 

• The benefit of the two additional years of maintenance should be 

weighed against its added costs and inconvenience. EORTC 30962:  Oddens et al. Eur 

Urol. 2013 Mar;63(3):462-72.



BCG Shortage – 
AUA Statement 2020

1. BCG should not be used for patients with low-risk disease.

2. Intravesical chemotherapy should be used as the first-line option for patients with intermediate-risk NMIBC. Patients with 
recurrent/multifocal low-grade Ta lesions who require intravesical therapy should receive intravesical chemotherapy such 
as mitomycin, gemcitabine, epirubicin or docetaxel instead of BCG.

3. If BCG would be administered as second-line therapy for patients with intermediate-risk NMIBC, an alternative intravesical 
chemotherapy should be used rather than BCG in the setting of this BCG shortage.

4. For patients with high-risk NMIBC, high-grade T1 and CIS patients receiving induction therapy, they should be prioritized 
for use of full-strength BCG. If not available, these patients and other high-risk patients should be given a reduced 1/2 to 
1/3 dose, if feasible.

5. If supply exists for maintenance therapy for patients with NMIBC, every attempt should be made to use 1/3 dose BCG and 
limit dose to one year.

6. In the event of BCG supply shortage, maintenance therapy should not be given and BCG-naïve patients with high-risk 
disease should be prioritized for induction BCG.

7. If BCG is not available, a preferable alternative to BCG is mitomycin (induction and monthly maintenance up to one year). 
Other options such as gemcitabine, epirubicin, docetaxel, valrubicin or sequential gemcitabine/docetaxel or 
gemcitabine/mitomycin may also be considered with an induction and possible maintenance regimen.

8. Patients with high-risk features (i.e., high-grade T1 with additional risk factors such as concomitant carcinoma in situ, 
lymphovascular invasion, prostatic urethral involvement or variant histology) who are not willing to take any potential 
oncologic risks with alternative intravesical agents, should be offered initial radical cystectomy, if they are surgical 
candidates.

https://www.auanet.org/bcg-shortage-notice
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Recurrences after BCG: 
Defining Failures

• Definition schema for failures after adequate BCG:

•  2 induction BCG courses or induction plus maintenance (at least 5/6 
induction and 2/3 maintenance or 2/6 of 2nd induction) (7 doses minimum)

• BCG Intolerant: recurrent/persistent NMIBC in pts unable to complete 
adequate BCG

• BCG Unresponsive: 

• CIS recurrence (+/- papillary) within 12 mos

• High grade papillary recurrence (Ta/T1) within 6 mos 

• Persistent T1 disease at first post-treatment assessment at 3 months

• BCG Exposed:  any high risk recurrence after 12 months

Kamat A, et al JCO 34:16, 2016



BCG unresponsive, relapsing, or exposed patients (or intolerant):

• Radical cystectomy with urinary diversion

• Salvage intravesical therapy:

• Intravesical chemotherapy 

• Gemcitabine + docetaxel

• Gemcitabine intravesical releasing device

• Novel immune modulators

• Nadofaragene firadenovec 

• Nogapendekin alfa inbakicept-pmln + BCG

• Clinical trial based therapy

• Systemic immune check point inhibitor therapy

Options for Recurrence After BCG



Salvage Strategies for Recurrent 

NMIBC

• FDA Guidance document in 2018 opened door to innovation

• Incorporates BCG unresponsive definition

• Mandates CR endpoint for CIS with or without papillary disease

• Allows single arm trial design (compared with historical controls)

• Allows CR endpoint of negative cystoscopy and cytology with for-cause biopsies 

as needed
• High risk disease at 3 months (persistent CIS or HGT1 with or without CIS) should be 

considered a failure and removal from study, with cystectomy if appropriate

• Recent approved therapies have CIS +/- papillary disease on-label



Options for Recurrence After BCG



Pembrolizumab: anti PD1 antibody

• Jan 2020: approved for high risk BCG unresponsive non-

muscle invasive CIS +/- papillary disease

• Based on Keynote-057 trial of 148 pts

• CR rate = 41%

• Median duration of response = 16 months

Immune Checkpoint Inhibition for 

High Risk NMIBC



Nadofaragene firadenovec 
(Astiladrin )

• Replication-deficient recombinant adenovirus

• Gene therapy: delivers human interferon alfa-2b cDNA into the 
bladder epithelium

• Indicated for BCG unresponsive HG NMIBC
• CIS ± Ta/T1 Disease

• Single intravesical 75 mL dose (3 × 10¹¹ viral particles per mL)
• Repeat dosing at 3, 6, and 9 months

• Approved Dec 2022



Nadofaragene firadenovec 
(Astiladrin )



Nogapendekin-α inbakicept pmln + BCG
(Anktiva )

• IL-15RαFc superagonist (N-803) given together with BCG 

• N-803 is a high affinity IL-15 immunostimulatory fusion protein:
• promotes proliferation and activation of natural killer (NK) cells and CD8+ T 

cells
• Doesn’t upregulate T reg cells (suppressive)

• Quilt 3.032 trial for BCG unresponsive CIS +/- papillary disease
• 83 patients enrolled to cohort A (CIS +/- pap) 
• CR rate: 71% (13/58 responders required a re-induction). 

• 55% CR at 3 months
• 56% CR at 6 months
• 45% CR at 12 months 

• The median duration of response (DOR) in complete responders was 26.6 
months. 

• The 24-month progression-free, overall, and disease-specific survival rates 
were 85%, 94%, and 100% respectively. 

• FDA approved April 2024





Gemcitabine intravesical system
(Inlexzo )

• Novel drug elution device with microfluidic pore

• Implanted intravesically through catheter (3 week dwell time)

• Gradual continuous elution of gemcitabine into bladder

• SunRIse 1 trial:
• 82% complete response at 3 months
• 51% maintained CR at 12 months

• Treatment course:
• q3 weeks for 6 months (initial treatment)
• Maintenance: 3 week device every 3 months for 18 months 
• (14 devices over 2 years)

• Approved Sept 2025



New 
Agents 
on the 

Horizon

Filon M, and Schmidt B,

American Society of 

Clinical Oncology 

Educational Book

Volume 45, Number 2

https://ascopubs.org/toc/edbk/45/2
https://ascopubs.org/toc/edbk/45/2
https://ascopubs.org/toc/edbk/45/2
https://ascopubs.org/toc/edbk/45/2


New 
Agents 
on the 

Horizon



Muscle Invasive Bladder Cancer



• Stage cT2, cT3+
• Identified on TURBT –muscle present and involved on pathologic 

diagnosis

• Rule out metastatic disease with CT or MRI a/p, chest imaging, bone 
scan

• Requires cystectomy in patients with few comorbidities or able to 
undergo invasive procedure

• Consider chemotherapy/radiation in patients who are not good surgical 
candidates

Muscle Invasive Bladder Cancer





Neoadjuvant Chemotherapy: standard of care for MIBC 

3 cycles standard MVAC → Cystectomy

Vs.

Cystectomy alone 2.6 year 

Overall

Survival 

Benefit

Grossman et al, NEJM, 2003
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Cystectomy MVAC + 

Cystectomy

% p T0 at RC

P<0.001

15 38



Citation Patients Agents Outcome Note

J Urology 1996

Malmstrom

N=325

T1G3 or 

T2-T4N0

Cisplatin 

Doxorubicin

Q 21 days

5 year OS 

59 vs 51%

5 year CSS

64 vs 54%

15% difference in 

OS in T3 and T4 

patients

P=0.03

NEJM 2003

Grossman

N=317

T2-T4a N0

Methotrexate 

Cisplatin

Vinblastine 

Doxorubicin 

Multidose Q 28 

days

Median Survival

77 vs 46 months

P=0.05

ypT0 predicted for 

better outcome

38 vs 15%

P<0.001

J Clin Oncology 

2011

Updated survival

Medical Research 

Council ABC 

working group

N=917

T2-T4a N0

Methotrexate 

Cisplatin

Vinblastine 

Multidose Q 21 

days

Following 

cystectomy and / 

or radiation

10 year overall 

survival 36 vs 30%

P=0.037

Eur Urology  2005

ABC Meta Analysis

N=3005

11 prospective 

studies

OS benefit of 

platinum combo 

chemotherapy 

(HR = 0.86, 95% CI 

0.77–0.95, p = 

0.003)

Phase III Studies 

of Neoadjuvant 

CISPLATIN  Based 

Chemotherapy for 

Invasive Bladder 

Cancer 
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Neoadjuvant

Adjuvant

Timing 
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OR



Adjuvant Chemotherapy

• Advantages of adjuvant vs neoadjuvant therapy:
• Local treatment not delayed

• More accurate patient selection

• However:
• 30% of postop become unfit for chemo

• Lack of level 1 evidence/EBM



Pathologic Down-Staging: Associated with 

Improved Cure Rates

pT0

pT2

pT3/pT4/LN+

pTa/pTcis/pT1

<pT2

≥pT2

< pT2: 5yr OS: 90%

≥ pT2: 5yr OS: 37%

c/o D. Bajorin/J. Rosenberg
20-40% of patients achieve a pathologic response

Can we do better?



Perioperative Sandwich Therapy

NIAGARA Trial of perioperative Durvalumab with Neoadjuvant Gemcitabine/cisplatin 

• Phase 3 randomized trial for pts w/MIBC scheduled for radical cystectomy (1066 patients)

• 1:1 Randomization to standard neoadjuvant GC x 4 cycles vs durvalumab + GC x 4 cycles 

followed by adjuvant durvalumab x 8 cycles postop

• Primary endpoint = event free survival

• Overall survival secondary endpoint

• Periop sandwich (neoadjGC-Durva with adjuvant durva):

• significantly improved EFS

• Improved pathological CR rate (37% vs 27%)



Perioperative Sandwich Therapy

NIAGARA Trial of perioperative Durvalumab with Neoadjuvant Gemcitabine/cisplatin 



Neoadjuvant Enfortumab-Pembro (EVP):

A New Paradigm?

Enfortumab-vedotin (EV):

• Antibody drug conjugate directed against nectin-4

• Nectin-4 overexpressed in a variety of solid tumors

EV combined with pembrolizumab being studied in a variety of 

settings for UC

• Neoadjuvant in platinum ineligible cystectomy pts

• Neoadjuvant vs cisplatin combo chemo prior to cystectomy

• Definitive therapy with RT for bladder preservation 

• First-line locally advanced/metastatic UC



Neoadjuvant Enfortumab-Pembro (EVP):

A New Paradigm?

• EV 303: Neoadj EVP and postop pembro after cystectomy vs 

cystectomy alone (platinum ineligible patients):

• Significantly higher path CR rate (57%)

• Significant improvement in EFS and OS compared with 

cystectomy alone (75% vs 39% and 80% and 63%)

• New paradigm for cisplatin ineligible neoadjuvant therapy



Neoadjuvant Enfortumab-Pembro (EVP):

A New Paradigm?

• EV 304: Neoadj EVP and postop pembro after cystectomy vs 

neoadjuvant cisplatin/gemcitabine

• Significantly higher path CR rate (56% vs 33%)

• Median EFS and OS not reached but trending towards 

significant improvement compared with neoadjuvant GC arm

• New paradigm for cisplatin eligible neoadjuvant 

therapy??

• Priority review status by FDA 



Adjuvant Therapy After Extirpative Surgery

• Patients with residual invasive disease after cystectomy at high 

risk for recurrence and death

• Patients with residual invasive disease despite previous cisplatin 

chemo at highest risk

• After neoadj chemo: path pT2+ or node positive

• No neoadj chemo: pT3/4 or node positive



Adjuvant Therapy After Extirpative Surgery





Metastatic Urothelial Carcinoma



PD-L1 Inhibition

Immunotherapy















EV 302 Trial: enfortumab/pembro 1st line
• Antibody drug conjugate directed against nectin-4
• Nectin-4 overexpressed in a variety of solid tumors



EV 302 Trial: enfortumab/pembro 1st line
• Phase III trial for advanced urothelial ca (first line)

• Two arm superiority study:
• Gemcitabine +cisplatin (or carbo for cis-ineligible (6 cycles)

• Enfortumab + pembrolizumab

• Total of 888 pts (1:1 randomization)

• Primary endpoint = PFS

• Significant improvement in PFS and OS with enfortumab/pembro
• Median PFS 12.5 months vs. 6.3 months; HR 0.45; P<0.001

• Median OS 31.5 months vs. 16.1 months; HR 0.47; P<0.001

N Engl J Med. 2024 Mar 7;390(10):875-888.





JAVELIN Bladder 100: Phase 3 Study of 
First-Line Maintenance With Avelumab

• PD-L1+ status was defined as PD-L1 expression in ≥25% of tumor cells, or in ≥25% or 
100% of tumor-associated immune cells if the percentage of immune cells was ≥1% or 1%, 
respectively, using the SP263 assay; 358 patients (51%) had a PD–L1+ tumor

Powles T, et al. N Engl J Med. 2020;383(13):1218-1230.

▪ CR, PR, or SD with standard 

1L chemotherapy (4-6) cycles

— Cisplatin + gemcitabine or

— Carboplatin + gemcitabine

▪ Unresectable locally advanced/

 metastatic UC

Avelumab
10mg/kg IV q2w

+ BSC*

n=350

BSC alone*

n=350

Primary endpoint

▪ OS

Primary analysis populations

▪ All randomized patients

▪ PD-L1+ population

Secondary endpoints

▪ PFS and objective response 

per RECIST v1.1 by BICR 

and investigator

▪ Saftey and tolerability

▪ PROs

Treatment-free interval

4-10 weeks

N=700

Until PD, unacceptable toxicity, 

or withdrawal

All endpoints measured post randomization (after chemotherapy)

Stratification
• Best response to 1L chemo (CR or PR vs SD)

• Metastatic site (visceral vs nonvisceral)

R

1:1

100



JAVELIN Bladder 100: Overall Survival

1. Powles T, et al. N Engl J Med. 2020;383(13):1218-1230. 2. Grivas P, et al. ESMO 2020. Abstract 704MO. 
3. Loriot Y, et al. ASCO GU 2021. Abstract 438. 
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OS in the Overall Population

▪ Median OS in the PD-L1+ population1

▪ Avelumab: NE (20.3 mo-NE)

▪ Control: 17.1 mo (13.5-23.7)

▪ HR: 0.56 (95% CI 0.40-0.79), P<0.001

▪ No treatment-by-subgroup interactions were 

observed (age, ECOG PS, PD-L1 status, site of 

baseline metastasis, etc)2

▪ Avelumab + BSC prolonged OS and PFS vs BSC 

alone irrespective of duration or cycles of 1L 

chemotherapy3



Checkmate 901: GC + Nivolumab
• Phase III trial for advanced urothelial ca (first line)

• Two arm study:
• Gemcitabine/cisplatin (6 cycles) with concurrent nivo followed by nivo 

maintenance

• Gemcitabine/cisplatin (6 cycles) alone 

• Total of 608 pts (304 each arm)

• Primary endpoint = overall survival

• Significant improvement in OS, PFS and ORR with GC/nivo
• median OS 21.7 months vs 18.9 months; HR 0.78; P = 0.02

N Engl J Med. 2023 Nov 9;389(19):1778-1789. 



2nd /3rd Line and Beyond – After Chemo/ICI

Biomarker driven therapy

• Erdafitinib (BalversaTM): 
• Oral FGFR inhibitor

• Approved for 2nd /3rd line met UC with FGFR 2 & 3 alterations 

• ORR 32%, PR 30% and CR 2.3%

• FGFR alterations present in approx 20 % of patients

• Trastuzumab deruxtecan (EnHerTuTM): 
• Antibody-drug conjugate targeting HER2 (Human Epidermal 

growth factor Receptor 2)

• Tumor agnostic FDA approval = any tumor with HER2

• UC expression of HER 2: 7%-35%

• ORR for UC: 51%
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Utilization of Systemic Therapy 
for Advanced Urothelial Carcinoma

• Swami U, et al. Cancer Treat Res Commun. 2021;27:100325. 
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Treatment Landscape for met UC

Gemcitabine (EMA)

2008

Cisplatin

1978

Atezolizumab

2016

Nivolumab

2017

Durvalumab

2017

Avelumab

2017

Pembrolizumab

2017
Erdafitinib

2019

Enfortumab vedotin

2019
Avelumab 

(maintenance)

2020

1978 1982 1986 1990 1994 1998 2002 2006 2010 2014 2018 2020





Upper Tract UC

• Very uncommon malignancy

• Most systemic therapies and relative efficacies are extrapolated 
from the bladder cancer literature.

• Neoadjuvant ddMVAC (Hoffman-Censits, et al, ECOG-ACRIN 
8141)

• 14% pCR, 60% <=pT1

• Adjuvant GC/Gca (POUT Trial): significantly improved DFS

• Current trial in accrual:
• ECOG-ACRIN 8192: Randomizing neoadjuvant ddMVAC +/- durvalumab



Thank you!
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