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1. Local & metastatic recurrence rate ~ 40% @ 2 years

2. Deaths are generally not local events → patients die as a result of metastatic disease

3. Local interventions will not deal with micrometastases

4. UC is chemosensitive: multi-agent chemotx can cure some patients with metastatic UC

5. UTUC shares similar biology with MIBC 

→ systemic therapy could eradicate micrometastatic disease

→ improve cure rates

Rationale for perioperative systemic therapy



Which patient might benefit from 
neoadjuvant systemic therapy?

What is the dilemma with UTUC?



Risk stratification of UTUC

EAU Guidelines (2022)



Cancer specific survival for UTUC

Margulis et al., Cancer (2008)



Neoadjuvant or adjuvant chemotherapy?

NCCN Guidelines (2022); EAU Guidelines (2022)



Challenges of perioperative systemic therapy in UTUC

Reduced renal function is common in patients with UTUC

• 40-50% eligible for cisplatin-based chemoRx before RNU

• but only 20-25% remained eligible after RNU

Lane et al., Cancer (2010); Xylinas et al., BJUI (2012)



Challenges of perioperative systemic therapy in UTUC

All patients High-risk patients*

PRE-OPERATIVELY

Median eGFR (IQR) 58.8 (55.7-61.1) 58.6 (56.3-60.9)

Eligible for cisplatin-based therapy 359 (49%) 105 (48%)

Ineligible for cisplatin based therapy 379 (51%) 112 (52%)

POST-OPERATIVELY

Median eGFR (IQR) 46.6 (43.3-49.0) 47.3 (44.8-49.0)

Eligible for cisplatin-based therapy 94 (18%) 34 (21%)

Ineligible for cisplatin based therapy 431 (82%) 126 (79%)

75% of patients who received adjuvant chemotherapy had eGFR <60

Yafi et al., Urol Oncol (2013)



Neoadjuvant systemic therapy for UTUC

What is the evidence?



NAC for high-grade UTUC

• N=107 controls

• N=43 neoadjuvant; Bx: HG UTUC

25% reduction ≥pT2

42% reduction ≥ pT3

14% CR

Matin et al., Cancer (2010)



NAC for high-risk UTUC

Porten et al., Cancer (2014)



Pathologic response to NAC in UTUC

Leow et al., Eur Urol (2021)

43 % 11 %



Survival benefit after NAC for UTUC

Leow et al., Eur Urol (2021)



NAC for high grade UTUC (ECOG-ACRIN 8141)

Margulis et al. J Urol (2020)

n=30

n=6
80% completed chemo

pCR 14%



NAC for high-risk UTUC (single arm phase 2)

Yip et al., ASCO GU (2022)

• 4 cycles Gem/Cis

• 50/57 (70%) completed all 4 cycles

• 89% received at least 3 cycles



Neoadjuvant pembrolizumab for UTUC (PURE-02)

Necchi et al., Urol Oncol (2022)

ORR 14.3 %



Adjuvant systemic therapy for UTUC

What is the evidence?



Rationale for adjuvant chemotherapy

• If the local tumor is the problem→ deal with it immediately

• Chemotherapy decisions based on true pathology

• specifically in UTUC - suboptimal staging (RNU based on risk grouping)

• No compromise of local therapy due to toxicities

• No delay in definitive local therapy

• especially for those patients in whom chemotherapy is ineffective

• Successful approach in other malignancies



Survival benefit with adjuvant chemotherapy

Leow et al., Eur Urol (2021)



POUT trial design

Patients with invasive upper tract urothelial carcinoma (UTUC) 

within 90 days following nephro-ureterectomy

Surveillance

Platinum based 

chemotherapy typed by 

GFR

Follow up 3 monthly to 12 months, 6 monthly to 36 months 

and annually thereafter:

At each visit: chest imaging, biochemistry & haematology

(to 24 months)

6 monthly to 24 months: toxicity assessment (CTCAE v4), 

cystoscopy (annually thereafter)

3, 6, 12, 18, 24mths: CT abdo/pelvis (annually thereafter)

Treatment according to patient and local investigators’ 

decision at relapse

Inclusion criteria:
• En-bloc radical nephro-ureterectomy

• UTUC pT2-pT4pN0 M0 or pTany N1-3 M0
(abnormal nodes resected at surgery)

• Satisfactory haematology profile & liver function tests

• WHO performance status 0-1

• Fit to receive chemotherapy within 90 days following

nephro-ureterectomy

Exclusion criteria:

• GFR <30ml/min

• Distant metastases

• Un-resected macroscopic nodal disease

• Concurrent MIBC (concurrent NMIBC acceptable)

• Other malignancy in previous 5 years

• Significant co-morbidities

Birtle et al., ASCO GU (2018)



POUT trial design

Birtle et al., ASCO GU (2018)

Primary endpoint:

• Disease free survival (DFS)

Secondary endpoints:

• Acute and late toxicity

• Metastasis free survival

• Treatment compliance

• Feasibility of recruitment

• Overall survival

• Incidence of contralateral primary tumours

• Incidence of bladder and second primary tumours

• Quality of life



POUT statistical design

• 3 year DFS in the control arm assumed to be 40%

• Trial powered to detect a 15% improvement in 3 year DFS (HR=0.65)

• Planned sample size – 338 patients; 172 events required for

80% power, 2- sided 5% significance level

• Monitoring of safety and efficacy by an Independent Data

Monitoring Committee (IDMC), with defined Peto-Haybittle

stopping rule (p<0.001) for efficacy and inefficacy

• Analysis by intention to treat except where stated
Birtle et al., ASCO GU (2018)



POUT consort diagram

Randomised (n=261)

Excluded (n=1)

• Withdrew consent (n=1)

Allocated chemotherapy (n=131)

• Received chemotherapy (n=124)

• Did not receive chemotherapy (n=7)
o Clinical decision (n=2)

o Patient choice (n=5)

Allocated surveillance (n=129)

• Received surveillance (n=126)

• Did not receive surveillance (n=3)
o Ineligible (n=1)

o Received chemotherapy after 

recruitment closure (n=2)

ITT Population (n=260)

Birtle et al., ASCO GU (2018)



Adjuvant platin-based chemotherapy for UTUC (POUT)

Birtle et al., Lancet (2020)



Overall survival (POUT) 

Birtle et al., ASCO GU (2021)



Adjuvant platin-based chemotherapy for UTUC (POUT) 

Birtle et al., ASCO GU (2018)



CheckMate 274

Bajorin et al., NEJM (2021) and updated data



CheckMate 274

20% of patients with UTUC

Bajorin et al., NEJM (2021) and updated data



Adjuvant nivolumab for UTUC (CheckMate 274)

21 vs 11 mon NR vs 11 mon

Bajorin et al., NEJM (2021) and updated data



Adjuvant nivolumab for UTUC (CheckMate 274)

Bajorin et al., NEJM (2021) and updated data



Molecular characteristics of UTUC

Potential drugable targets



Molecular characterization of UTUC

Hassler et al., Eur Urol (2020)



Molecular characterization of UTUC

Robinson et al., Nature (2019)



Conclusions

• Adjuvant platin-based chemotherapy remains standard for high-risk UTUC

• based on the evidence

• Neoadjuvant cisplatin-based chemotherapy seems to be benefitial

• based on the experience

• small phase 2 trials

• challenge to get level 1 evidence in rare diseases

• Adjuvant CPI (nivolumab) needs further evaluation

• Molecular characteristics of UTUC offer several targetable alterations


