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Upfront Olaparib Improves 
Prostate Cancer Outcomes
PROpel trial data showed that add-
ing olaparib to abiraterone in first-
line treatment of patients with 
mCRPC significantly improved ra-
diographic outcomes, independent 
of HRR status.

Rucaparib Extends PFS 
in Metastatic Urothelial 
Carcinoma 
ATLANTIS trial results indicated 
that rucaparib maintenance for met-
astatic urothelial carcinoma with a 
DNA repair deficiency that has re-
sponded to first-line platinum-based 
chemotherapy extends PFS.

First Data for Neoadjuvant 
Avelumab/Axitinib in RCC 
Results of the NeoAvAx trial 
indicated that the neoadjuvant 
combination of immune check-
point inhibitor avelumab plus VEGF 
inhibitor axitinib has potential 
for patients with high-risk, non-
metastatic, clear-cell RCC.
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Dear colleagues,

A very warm welcome to you. I am delighted to present you with 
the most recent data in urologic oncology, right from ASCO’s 2022 
Genitourinary Cancers Symposium. 

Personalized medicine firmly expands in GU cancers. Surprisingly, 
some targeting treatments seem to have a broader realm: Ever 
since 2018, looking for homologous recombination repair (HRR)-
deficient prostate cancers may lead to treatment benefit with 
a PARP inhibitor, but now there seems to be benefit combining 
abiraterone with olaparib even in non-HRR-deficient metastatic 
prostate cancers – according to the PROpel study. In a similar 
setting, niraparib did not seem to show the same results. There’s 
certainly need for further insight. 

Should we continue combined androgen blockade even when 
progression warrants chemotherapy? The PRESIDE study provides 
evidence in favor (I’ll leave the questions of clinical relevance 
versus economic aspects to you to discuss). Interestingly, PSMA-
PET may actually be of predictive value when deciding between 
chemotherapy and isotopes.

PARP inhibitors may also play a role in urothelial cancer treatment, 
provided there is HRR deficiency. Could there be a difference between 
the action of individual PARP inhibitors in urothelial cancers? 
Rucaparib seems to provide benefit in maintenance after first-line 
chemotherapy, whereas olaparib and niraparib do not seem to do so… 

Check out interesting strategies in neoadjuvant treatments of 
high-risk renal and bladder cancers, escalation to double immune 
checkpoint inhibition in urothelial cancers not responding 
to nivolumab mono therapy, efficient conjugates, etc. Not yet 
implementable next Monday, but intriguing and potentially 
promising approaches. I hope you enjoy reading our report.
 
Please also give a thought and all possible support to our 
colleagues in Ukraine who face these very difficult times.

Yours, sincerely
Stefan Rauh

Letter from the Editor

CONFERENCE REPORT - ASCO GU 2022
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Prostate Cancer
treatment (HR 0.74; P=0.004) and time to second PFS or 
death (HR 0.69; P=0.0184) suggested long-term benefits 
of olaparib plus abiraterone. The overall response rate was 
48.1% in the placebo arm versus 58.4% in the olaparib arm.
 
Table: Baseline patient characteristics in PROpel [5]

Olaparib + abiraterone  
(n=399)

Placebo + abiraterone  
(n=397)

Median age, years (range) 69.0 (49–91) 70.0 (46–88)

ECOG PS, n (%)
 0
 1

286 (71.7)
112 (28.1)

272 (68.5)
124 (31.2)

HRRm status
 HRRm
 Non-HRRm
 HRRm unknown

111 (27.8)
279 (69.9)

9 (2.3)

115 (29.0)
273 (68.8)

9 (2.3)

Site of metastasis, n (%)
 Bone
 Distant lymph nodes
 Locoregional lymph nodes
 Lung
 Liver   

349 (87.5)
133 (33.3)
82 (20.6)
40 (10.0)
15 (3.8)

339 (85.4)
119 (30.0)
89 (22.4)
42 (10.6)
18 (4.5)

Docetaxel treatment at mHSPC 
stage, n (%) 90 (22.6) 89 (22.4)

Median PSA, µg/L (IQR) 17.9 (6.1–67.0) 16.8 (6.3–53.3)

The most common grade ≥3 adverse event reported was 
anaemia (15.1 vs 3.3% for olaparib plus abiraterone versus 
placebo plus abiraterone). Quality of life was comparable 
between treatment arms over time.

“This interim analysis shows PROpel met its primary 
objective, demonstrating significant improvement in rPFS for 
olaparib plus abiraterone versus placebo plus abiraterone in 
patients with newly detected mCRPC who had not received 
prior first-line, irrespective of HRR status,” commented Dr 
Saad. “These results demonstrate the benefit of olaparib 
plus abiraterone without the need for HRR stratification in 
first-line treatment of mCRPC.”

1. Shore ND, et al. Adv Ther 2021;38:4520–4540.
2. de Bono JS, et al. N Engl J Med 2020;382:2091–2102.
3. Hussain M, et al. N Engl J Med 2020;383:2345–2357.
4. Clarke N, et al. Lancet Oncol. 2018;19:975–986.
5. Saad F, et al. PROpel: Phase III trial of olaparib (ola) and abiraterone (abi) versus 

placebo (pbo) and abi as first-line (1L) therapy for patients (pts) with metastatic 
castration-resistant prostate cancer (mCRPC). Abstract 11, ASCO GU 2022, 17–19 
February.

First-line treatment with olaparib significantly 
improves PFS in mCRPC
The primary analysis of the PROpel trial showed that the 
addition of olaparib to abiraterone in first-line treatment 
of patients with metastatic castration-resistant prostate 
cancer (mCRPC) significantly improved radiographic 
progression-free survival (rPFS). 

Patients with mCRPC treated in the first-line setting have a 
median survival of approximately 3 years in clinical trials. 
However, in clinical practice, approximately half of these 
patients receive only 1 line of active therapy, achieving a 
median survival of less than 2 years [1]. Recently, olaparib 
monotherapy has demonstrated to improve survival in 
patients with mCRPC with homologous recombination repair 
(HRR) gene alterations, post-next-generation hormonal 
agents [2,3]. In addition, the combination of olaparib plus 
abiraterone following docetaxel has shown to prolong rPFS 
irrespective of HRR mutational status [4].

The phase 3 PROpel study (NCT03732820) evaluates the 
efficacy and safety of PARP inhibitor olaparib plus abiraterone 
in the first-line mCRPC setting. The trial enrolled 796 mCRPC 
patients who failed primary androgen deprivation therapy, 
independent of HRR status. Participants were 1:1 randomised 
to receive olaparib plus abiraterone or placebo plus abiraterone. 
The primary endpoint was investigator-assessed rPFS. Dr 
Fred Saad (Centre Hospitalier de l’Université de Montréal, 
Canada) presented the first results [5].

Baseline patient characteristics were well-balanced between 
treatment arms (see Table). This planned interim analysis 
showed first-line treatment with olaparib plus abiraterone to 
significantly prolong rPFS versus placebo plus abiraterone 
(24.8 vs 16.6 months; HR 0.66; P<0.0001). Predefined subgroup 
analyses showed rPFS improvement across all subgroups, 
including participants with and without HRR mutations. A 
sensitivity analysis of rPFS by blinded independent central 
review showed similar results as the primary analysis (HR 
0.61; P=0.004). The overall survival (OS) data is currently 
immature with 228 deaths (28.6%). A trend was observed 
in OS, favouring olaparib plus abiraterone (HR 0.86; P=0.29). 
The secondary endpoints of time to first subsequent 

https://link.springer.com/article/10.1007/s12325-021-01823-6
https://www.nejm.org/doi/10.1056/NEJMoa1911440
https://www.nejm.org/doi/10.1056/NEJMoa2022485
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(18)30365-6/fulltext
https://clinicaltrials.gov/ct2/show/NCT03732820
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First-line treatment with niraparib significantly 
improves PFS in HRR-mutated mCRPC
The first results of the MAGNITUDE trial demonstrated 
that the addition of niraparib to abiraterone acetate and 
prednisone (AAP) improved radiographic progression-
free survival (rPFS) and other clinically relevant outcomes 
in patients with metastatic castration-resistant prostate 
cancer (mCRPC) and alterations in HRR-associated 
genes. No evidence was found of a benefit of adding 
niraparib to AAP in HRR non-mutated patients.

Up to 30% of patients with mCRPC have alterations in genes 
associated with HRR (e.g. BRCA2), which have been associated 
with poor prognosis but confer sensitivity to PARP inhibition 
[1,2]. Androgen receptor signalling regulates DNA repair in 
prostate cancer, providing a rationale for combined androgen 
receptor targeting with PARP inhibition [3]. The PARP inhibitor 
niraparib has shown anti-tumour activity in heavily pre-treated 
patients with HRR gene-altered mCRPC.

The phase 3 MAGNITUDE trial (NCT03748641) was initiated 
to assess the combination of niraparib plus AAP for mCRPC 
in prospectively selected patients with and without alterations 
in HRR-associated genes. Participants with HRR biomarker-
positive and without specified gene alterations (HRR 
biomarker-negative) were randomised to receive niraparib plus 
AAP or placebo plus AAP. The primary endpoint was rPFS in 
the BRCA1/2-mutated subgroup followed by all HRR-positive 
participants. Secondary end points included time to initiation 
of cytotoxic chemotherapy, time to symptomatic progression, 
and overall survival. Dr Kim Chi (University of British Columbia, 
Canada) presented the first results [4].

HRR biomarker-positive patients (n=423) were randomised 1:1 to 
niraparib plus AAP or placebo plus AAP. After a median follow-up 
of 18.6 months, niraparib plus AAP significantly improved rPFS in 
the BRCA1/2-mutated subgroup (16.6 vs 10.9 months; HR 0.53; 
P=0.0014; see Figure). In addition, niraparib plus AAP significantly 
improved rPFS in all HRR biomarker-positive patients (16.5 vs 
13.7 months; HR 0.73; P=0.0217). Niraparib plus AAP delayed 
time to cytotoxic chemotherapy (HR 0.59; P=0.0108), time to 
symptomatic progression (HR 0.69; P=0.0444), and time to PSA 
progression (HR 0.57; P=0.0001) in all HRR biomarker-positive 
patients. The overall response rate was 28% in the placebo arm 
versus 60% in the niraparib arm. The first interim analysis of 
overall survival is immature.

The pre-planned futility analysis in 233 HRR biomarker-
negative patients showed no benefit of adding niraparib 

to AAP in the prespecified composite endpoint (first PSA 
progression or rPFS; HR 1.095).

No new safety signals were seen. In HRR biomarker-positive 
patients, 67% and 46.4% had grade 3/4 adverse events and 
10.8% and 4.78% discontinued treatment in the niraparib plus 
AAP and placebo plus AAP arms, respectively. There were 
no clinically significant differences in overall quality of life 
between arms.

Based on these results, Dr Chi concluded that “the MAGNITUDE 
study results support niraparib plus AAP as a new first-line 
treatment option for patients with mCRPC and alterations 
in genes associated with HRR. In addition, MAGNITUDE 
highlights the importance of testing for HRR gene alterations 
in patients with mCRPC to identify who will optimally benefit 
from the combination of niraparib plus AAP.”

Commenting on the results of PROpel and MAGNITUDE, 
discussant Dr Celestia Higano (University of British Columbia, 
Canada) cautioned to be aware of the differences in design 
between the 2 studies. In MAGNITUDE, HRR status was used 
to allocate patients to a cohort, while in PROpel patients 
were randomised regardless of their HRR status (which 
appeared to be well balanced in the end). In addition, due to 
the pre-specified futility analysis planned in the HRR-negative 
population in MAGNITUDE, the enrolment in this cohort was 
stopped after 200 patients (of the planned 600 patients). As a 
result, patient populations are not comparable in MAGNITUDE 
and PROpel, which could explain the differences in the results.
1. de Bono JS, et al. N Engl J Med 2020;382:2091–2102.
2. Hussain M, et al. N Engl J Med 2020;383:2345–2357.
3. Polkinghorn WR, et al. Cancer Discov 2013;3:1245–1253.
4. Chi KN, et al. Phase 3 MAGNITUDE study: First results of niraparib (NIRA) with 

abiraterone acetate and prednisone (AAP) as first-line therapy in patients (pts) 
with metastatic castration-resistant prostate cancer (mCRPC) with and without 
homologous recombination repair (HRR) gene alterations. Abstract 12, ASCO GU 2022, 
17–19 February.

Figure: Radiographic progression-free survival in BRCA1/2-mutated 
participants [4]
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AAP, abiraterone acetate and prednisone; CI, confidence interval; HR, hazard ratio; NIRA, niraparib; PBO, 
placebo; rPFS, radiographic progression-free survival.

https://clinicaltrials.gov/ct2/show/NCT03748641
https://www.nejm.org/doi/10.1056/NEJMoa1911440
https://www.nejm.org/doi/10.1056/NEJMoa2022485
https://aacrjournals.org/cancerdiscovery/article/3/11/1245/3425/Androgen-Receptor-Signaling-Regulates-DNA-Repair
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Darolutamide improves OS in mHSPC
In the phase 3 ARASENS trial, the androgen receptor 
inhibitor darolutamide in combination with androgen 
deprivation therapy (ADT) and docetaxel improved 
overall survival (OS) in patients with metastatic hormone-
sensitive prostate cancer (mHSPC).

Darolutamide is a highly potent androgen receptor inhibitor 
that demonstrated improved OS and metastasis-free survival 
versus placebo in patients with non-metastatic castration-
resistant prostate cancer (mCRPC) [1,2]. The current 
treatment guidelines for mHSPC recommend the addition of 
docetaxel to ADT in patients who present with M1 disease 
and are fit for docetaxel.

The ARASENS trial (NCT02799602) evaluated whether 
darolutamide in combination with standard ADT plus 
docetaxel would increase OS in patients with mHSPC. The 
study enrolled 1,306 mHSPC patients with a median age of 
67 years. Participants were randomised 1:1 to darolutamide 
or matching placebo in addition to ADT plus docetaxel. The 
primary endpoint of the study was OS. Secondary endpoints 
included time to CRPC, time to pain progression, time to first 
symptomatic skeletal event, time to initiation of subsequent 
systemic antineoplastic therapies, and safety. Dr Matthew Smith 
(Massachusetts General Hospital Cancer Center, MA, USA) 
presented the study outcomes, which were simultaneously 
published in The New England Journal of Medicine [3,4].

At the primary data cut-off, darolutamide significantly 
decreased the risk of death by 32.5% versus placebo (HR 
0.68; P<0.0001). Median OS was non-evaluable versus 
48.9 months for treatment with darolutamide and placebo, 
respectively. At 48 months of follow-up, the survival rate was 
62.7% and 50.4%, respectively. This improvement in OS was 
observed even though substantially more patients received 
subsequent life-prolonging systemic antineoplastic therapy in 
the placebo arm (75.6%) versus the darolutamide arm (56.8%). 
Darolutamide also significantly delayed time to CRPC versus 
placebo (HR 0.36; P<0.0001), time to pain progression (HR 
0.79; P=0.01), time to first symptomatic skeletal event (HR 
0.71; P=0.02), and time to initiation of subsequent systemic 
antineoplastic therapy (HR 0.39; P<0.001).

Treatment-emergent adverse events (TEAEs) were similar 
between the study arms. The incidence of the most common 
TEAEs (≥10%) were highest during the docetaxel treatment 
period for both arms, with grade 3/4 TEAEs of 66.1% for 
darolutamide and 63.5% for placebo, mainly due to neutropenia 

(33.7% and 34.2%, respectively). TEAEs led to treatment 
discontinuation in 13.5% of participants in the darolutamide 
arm and 10.6% of participants in the placebo arm.

“In patients with mHSPC, early treatment combining darolu-
tamide with ADT plus docetaxel significantly increased OS and 
improved key secondary endpoints versus ADT plus docetaxel 
alone,” concluded Dr Smith. “Therefore, darolutamide in 
combination with ADT and docetaxel could become a new 
standard of care for treatment of patients with mHSPC.”

1. Fizazi K, et al. N Engl J Med 2019;380:1235–1248.
2. Fizazi K, et al. N Engl J Med 2020;383:1040–1049.
3. Smith MR, et al. Overall survival with darolutamide versus placebo in combination 

with androgen-deprivation therapy and docetaxel for metastatic hormone-
sensitive prostate cancer in the phase 3 ARASENS trial. Abstract 13, ASCO GU 
2022, 17–19 February.

4. Smith MR, et al. N Engl J Med 2022;386:1132–1142.

Continued enzalutamide plus docetaxel offers 
clinical benefit for mCRPC patients who 
progress on enzalutamide
In patients with chemotherapy-naïve metastatic castration-
resistant prostate cancer (mCRPC) treated with docetaxel 
plus prednisolone who have progressed on enzalutamide, 
the continuation of enzalutamide plus docetaxel led to a 
significant improvement of progression-free survival (PFS), 
results from the phase 3 PRESIDE study showed.

Treatment with enzalutamide plus androgen deprivation 
therapy (ADT) significantly reduced the risk of metastatic 
progression or death over time versus placebo plus ADT in 
men with metastatic hormone-sensitive prostate cancer 
(mHSPC) or non-metastatic castration-resistant prostate 
cancer (nmCRPC) [1,2].

The phase 3 PRESIDE trial (NCT02288247) evaluated 
the benefit of continuation of enzalutamide plus ADT 
plus docetaxel in men with mCRPC who progressed on 
enzalutamide plus ADT. The study enrolled chemotherapy-
naïve men with mCRPC who had disease progression while 
on ADT or after bilateral orchiectomy. In the open-label 
Period 1 of the study, 687 patients received enzalutamide, 
of whom 271 showed disease progression and were eligible 
for randomisation in double-blind Period 2 of the study. In 
Period 2, participants were 1:1 randomised to treatment 
with enzalutamide/docetaxel/prednisolone/ADT or placebo/
docetaxel/prednisolone/ADT. The primary endpoint was 
PFS in Period 2. Secondary endpoints included time to 
PSA progression and PSA response in Period 2. Dr Axel 
Merseburger (Universitätsklinikum Schleswig-Holstein, 
Germany) presented the results [3].

https://clinicaltrials.gov/ct2/show/NCT02799602
https://www.nejm.org/doi/full/10.1056/nejmoa1815671
https://www.nejm.org/doi/10.1056/NEJMoa2001342
https://www.nejm.org/doi/full/10.1056/NEJMoa2119115
https://clinicaltrials.gov/ct2/show/NCT02288247
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Median enzalutamide exposure was 62.6 weeks in Period 1 
and 36.1 and 30.1 weeks in Period 2 with enzalutamide and 
placebo, respectively. At the Period 2 data cut-off, 269 (99.3%) 
participants had discontinued therapy; 93 in each arm had 
progression (enzalutamide: 74.4%; placebo: 75.6%). PFS was 
significantly longer with enzalutamide than placebo (9.53 vs 
8.28 months; HR 0.72; P=0.027). A benefit of enzalutamide was 
observed in all subgroups and most pronounced in patients 
with visceral disease. Enzalutamide also significantly reduced 
time to PSA progression (8.44 vs 6.24 months; HR 0.58; 
P=0.002). There was a greater decrease in PSA levels form 
baseline within the enzalutamide group (-37.1%) compared 
with the placebo group (+9.1%) at week 13 of Period 2.

In Period 2, 264 (97.4%) participants had a treatment-emergent 
adverse event (TEAE). TEAE rates were comparable in both 
arms (enzalutamide 97.8%, placebo 97.0%). Grade 3/4 TEAEs 
were reported by 61.8% of participants on enzalutamide 62.2% 
of participants on placebo; 8.8% and 6.7% of participants, 
respectively, had TEAEs leading to discontinuation.

“In patients who progressed on enzalutamide, continued 
enzalutamide treatment in combination with docetaxel led to 
a significant improvement in PFS compared with placebo plus 
docetaxel,” concluded Dr Merseburger. “In addition, enzalutamide 
favoured time to PSA progression and PSA response data. 
Therefore, continued treatment with enzalutamide plus 
docetaxel offers clinical benefit and could be a future treatment 
option for patients who progress on enzalutamide alone.”

1. Armstrong AJ, et al. J Clin Oncol. 2019;37:2974–2986.
2. Hussain H, et al. N Engl J Med 2018;378:2465–2474.
3. Merseburger A, et al. A randomized, double-blind, placebo (PBO)-controlled, 

phase 3b study of the efficacy and safety of continuing enzalutamide (ENZA) in 
chemotherapy-naïve, metastatic castration-resistant prostate cancer (mCRPC) 
patients (pts) treated with docetaxel (DOC) plus prednisolone (PDN) who have 
progressed on ENZA: PRESIDE. Abstract 15, ASCO GU 2022, 17–19 February. 

Radiohybrid PSMA PET imaging has favourable 
detection rate for prostate cancer recurrence
The ability to determine the extent and location of recurrent 
prostate cancer is key for physicians and their patients. 
Conventional imaging techniques have many limitations 
in prostate cancer identification and localisation. In the 
SPOTLIGHT study, 18F-rhPSMA-7.3 PET imaging proved 
to have a favourable detection rate for prostate cancer 
recurrence.

Up to 40% of patients who undergo radical prostatectomy 
and up to 50% of patients who undergo radiation therapy 
will develop local or distant recurrences within 10 years [1]. 

The ability to determine the extent and location of recurrent 
prostate cancer is key for appropriate clinical management. 
However, conventional imaging techniques have many 
limitations in prostate cancer identification and localisation, 
and greater imaging accuracy is needed throughout the care 
continuum to optimise therapeutic decision-making.

The SPOTLIGHT study (NCT04186845) aimed to evaluate 
18F-rhPSMA-7.3 PET imaging as a potential decision-making 
aid by determining suspected biochemical recurrence of 
prostate cancer across a wide PSA range. Enrolled were 389 
men with a history of localised prostate cancer with prior 
curative-intent treatment, an elevated PSA suspicious of 
biochemical recurrence (median PSA 1.10 ng/mL), and who 
were potentially eligible for salvage therapy with curative 
intent. All patients underwent PET for 50–70 minutes after 
IV administration of 296 MBq 18F-rhPSMA-7.3 [2]. Coprimary 
endpoints were the Correct Detection Rate (CDR; i.e. 
percentage of patients scanned with ≥1 true positive lesion) 
and Positive Predictive Value (PPV; i.e. all PET-positive regions 
combined) of 18F-rhPSMA-7.3 using histopathology and/or 
conventional imaging as a composite standard of truth (SoT). 
These metrics were also evaluated in a subset of patients with 
a histopathology-only SoT. Prespecified statistical thresholds 
of at least 36.5% and 62.5% were set for CDR and PPV, 
respectively. Overall detection rate stratified by PSA was also 
documented. Dr David Schuster (Emory University School of 
Medicine, GA, USA) presented the results [1].

In 389 men who had an evaluable 18F-rhPSMA-7.3 scan, the 
overall detection rate was 83% by majority read (see Figure). In 
366 men with a composite SoT, the CDR was 56.8%, meeting 
the prespecified threshold. The PPV was 59.7%, not meeting 
the prespecified threshold. In the subset of patients with a 
histopathology-only SoT, the CDR and PPV were higher at 
81.2% and 71.6%, respectively. Both of these values met the 
prespecified thresholds.

Figure: Overall detection rate with 18F-rhPSMA-7.3 PET [1]
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There were no serious adverse events related to 18F-rhPSMA-7.3. 
The most frequently reported adverse events were hypertension 
(1.8%), diarrhoea (1.0%), injection site reaction (0.5%), and 
headache (0.5%).

Based on these results, Dr Schuster concluded that 
18F-rhPSMA-7.3 has a clinically meaningful CDR that meets 
the prespecified threshold. Overall detection rates are high 
even at low PSA values. Together, these results support the 
clinical utility of 18F-rhPSMA-7.3 PET in men with recurrent 
prostate cancer across a wide PSA range.

1. Schuster DM, et al. Detection Rate of 18F-rhPSMA-7.3 PET in Patients with 
Suspected Prostate Cancer Recurrence: Results from a Phase 3, Prospective, 
Multicenter Study (SPOTLIGHT). Abstract 9, ASCO GU 2022, 17–19 February.

2. Eiber M, et al. J Nucl Med. 2020;61:696-701.

PSMA PET is a predictive biomarker in mCRPC 
progressing after docetaxel
In men with metastatic castration-resistant prostate 
cancer (mCRPC), high PSMA expression is predictive 
of a higher likelihood of favourable response to 177Lu-
PSMA-617 (LuPSMA) than cabazitaxel. In addition, a high 
volume of disease on 18FDG PET is prognostic for worse 
outcome regardless of treatment.

The TheraP trial (NCT03392428) showed that LuPSMA 
improved PSA ≥50% response rate (PSA50 RR), PSA 
progression-free survival (PFS), and radiographic PFS 
(rPFS) compared with cabazitaxel in mCRPC progressing 
after docetaxel [1]. In addition, it was hypothesised that a 
high PSMA expression would correlate to a better response 
to LuPSMA versus cabazitaxel, while a high FDG-positive 
tumour volume would correlate to a low response to either 
therapy. In other words, that PSMA PET would be a predictive 
biomarker and FDG PET a prognostic biomarker. Prof. 
Michael Hofman (Peter MacCallum Cancer Centre, Australia) 
presented the results of the analyses that explored this 
hypothesis [2]. 

Very high PSMA uptake on PSMA PET (SUVmean ≥10) was 
seen in 35/99 (35%) TheraP participants assigned to LuPSMA 
and 30/101 (30%) participants assigned to cabazitaxel. The 
odds of a response to LuPSMA versus cabazitaxel were 
significantly higher for men with SUVmean ≥10 compared 
with men with SUV <10 (OR 12.2 vs 2.2; P=0.03). In men with 
SUVmean ≥10, the PSA50 RR for LuPSMA versus cabazitaxel 
was 32/35 (91%) versus 14/30 (47%). In men with PSMA 
SUVmean <10, the PSA50 RR was 33/62 (52%) versus 23/71 
(32%), respectively. The HR for PSA-PFS for LuPSMA versus 

cabazitaxel was 0.45 for SUVmean ≥10 versus 0.77 for 
SUVmean <10 (P=0.2).

High-volume metabolic disease on FDG PET (metabolic 
tumour volume [MTV] ≥200 mL) was seen in 30/99 (30%) 
TheraP participants assigned to LuPSMA and 30/101 (30%) 
participants assigned to cabazitaxel. The PSA50 RR in these 
men was 17/30 (57%) for LuPSMA versus 6/30 (20%) for 
cabazitaxel. In comparison, the PSA50 RR for men with MTV 
<200 mL on FDG PET was 48/69 (70%) for LuPSMA versus 
31/71 (44%) for cabazitaxel. After accounting for treatment, 
the odds of a PSA50 response was lower among men with 
high MTV (OR 0.44; P=0.01). 

Based on these results, Prof. Hofman concluded that in men 
with mCRPC, PSMA SUVmean ≥10 was predictive of a higher 
likelihood of favourable response to LuPSMA than cabazitaxel, 
and a high volume of disease on FDG PET was associated 
with a worse prognosis regardless of assigned treatment.

1. Hofman MS et al. Lancet 2021;397:797-804.
2. Buteau JP, et al. PSMA PET and FDG PET as predictors of response and prognosis 

in a randomized phase 2 trial of 177Lu-PSMA-617 (LuPSMA) versus cabazitaxel 
in metastatic, castration-resistant prostate cancer (mCRPC) progressing after 
docetaxel (TheraP ANZUP 1603). Abstract 10, ASCO GU 2022, 17–19 February.

Artificial intelligence improves prediction of 
long-term outcomes 
An artificial intelligence (AI) tool, trained on data from 
5 randomised-controlled trials, proved to be more 
effective than clinical prognostic markers for predicting 
long-term outcomes in patients with prostate cancer. 

To risk stratify patients, most guidelines, including the NCCN 
guidelines, use parameters like prostate-specific antigen (PSA), 
digital rectal exam (DRE), and Gleason score. However, this 
risk stratification tool is suboptimal in terms of performance. 
More recently, tissue assays have been developed assessing 
genomic biomarkers, but they are expensive and slow. AI tools 
leveraging digital pathology may provide solutions to these 
problems because they are quick, robust, and can be developed 
on thousands of patient samples without consuming any tissue. 
Dr Osama Mohamad (University of California San Francisco, 
CA, USA) presented a prognostic AI tool that was trained and 
validated using data from 5 phase 3 randomised trials, by lever-
aging multi-modal deep learning on digital histopathology [1].

Histopathology image data was generated from pre-
treatment biopsy slides in 5 NRG Oncology radiotherapy 
prostate cancer trials (RTOG 9202, RTOG 9408, RTOG 9413, 
RTOG 9910, and RTOG 0126). Of 5,654 eligible patients, 

https://jnm.snmjournals.org/content/61/5/696.long
https://clinicaltrials.gov/ct2/show/NCT03392428
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00237-3/fulltext
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16,204 digitalised histopathology slides of pre-treatment 
biopsy samples were randomly split into training (80%) and 
validation (20%) cohorts. A multi-modal artificial intelligence 
(MMAI) architecture was developed to take clinicopathologic 
and image-based data as input and predict binary outcomes. 

After training, locking, and evaluating on the validation cohort, 
the MMAI prognostic model showed superior discrimination 
in comparison with the NCCN model (based on PSA, T-stage, 
and Gleason score) for 5- and 10-year distant metastases, 
5- and 10-year biochemical failure, 10-year prostate cancer-
specific survival, and 10-year overall survival (see Table). 

Table: Evaluation of incremental benefit of various data [1]

Model DM 
5-yr

DM 
10-yr

BF 
5-yr

BF 
10-yr

PCSS 
10-yr

OS 
10-yr

NCCN* 0.735 0.701 0.585 0.602 0.677 0.585

Images 0.779 0.728 0.646 0.612 0.766 0.587

Imags+NCCN 0.827 0.782 0.666 0.660 0.761 0.615

MMAI** 0.837 0.781 0.670 0.657 0.765 0.652
 
*NCCN = Gleason combined + baseline PSA + T-stage; **Pathology images + NCCN + Gleason primary 
+ Gleason secondary + age; BF, biochemical failure; DM, distant metastases; OS, overall survival; PCSS, 
prostate cancer-specific survival

Based on these results, Dr Mohamad concluded that the AI 
tool can successfully predict long-term, clinically relevant 
outcomes for patients with prostate cancer.

1. Esteva A, et al. Development and validation of a prognostic AI biomarker using multi-
modal deep learning with digital histopathology in localized prostate cancer on NRG 
Oncology phase III clinical trials. Abstract 222, ASCO GU 2022, 17–19 February.

Significant tumour response to neoadjuvant 
therapy in high-risk non-metastatic prostate 
cancer
The first results of the phase 2 ACDC-RP trial show that 
44% of patients with high-risk, clinically non-metastatic 
prostate cancer achieved either pathological complete 
response (pCR) or minimal residual disease (MRD) after 
neoadjuvant therapy with leuprolide plus abiraterone 
with or without cabazitaxel. 

High-risk, non-metastatic prostate cancer has a significant 
risk of recurrence when treated with unimodal therapy. The 
utility of neoadjuvant therapy prior to radical prostatectomy 
has yet to be defined. Therefore, the ACDC-RP trial 
(NCT02543255) investigated the use of abiraterone acetate/
prednisone (AAP) and leuprolide with or without cabazitaxel 
prior to radical prostatectomy in patients with high-risk, 
clinically non-metastatic prostate cancer. Prof. Neil Fleshner 

(Princess Margaret Cancer Centre, Canada) presented the 
first results [1].

Enrolled were 77 patients, who were randomised 1:1 to 24 
weeks (6 cycles) neoadjuvant therapy with AAP/leuprolide/
cabazitaxel (Arm A) or AAP/leuprolide (Arm B). The primary 
objective was to compare the rate of pCR or MRD between 
treatment arms. MRD was defined as ≤5% of prostate volume 
involved by tumour. 

The addition of cabazitaxel did improve pCR/MRD rates. 
Across both treatment arms, 31 (44%) men achieved either 
pCR or MRD; 5 men had pCR (2 in Arm A, 3 in Arm B) and 
an additional 26 men exhibited MRD (14 in Arm A, 12 in 
Arm B). Kaplan-Meier analysis demonstrated no difference 
in biochemical-free survival rate between the 2 treatment 
groups. Patients who achieved a pCR/MRD experienced 
significantly longer biochemical-free survival. 

Prof. Fleshner concluded that it is now important to learn 
what determines pCR and MRD in these patients. Genomic 
efforts are underway to determine predictors of response. 

1. Fleshner NE, et al. Randomized phase II trial of neoadjuvant abiraterone plus or 
minus cabazitaxel in high-risk prostate cancer: ACDC-RP. Abstract 224, ASCO GU 
2022, 17–19 February.

Addition of abiraterone to ADT/docetaxel does 
not increase bone loss 
Bone mineral density decreases over time in men with 
de novo metastatic hormone-sensitive prostate cancer 
(mHSPC)  treated with androgen deprivation therapy 
(ADT) plus docetaxel. The addition of abiraterone to 
ADT/docetaxel does not augment this decrease. 

Both ADT and next-generation hormone therapies are 
associated with bone loss and fracture [1]. Addition of 
abiraterone plus prednisone (AAP) to ADT with or without 
docetaxel improved overall survival in men with de novo 
mHSPC in the phase 3 PEACE-1 trial (NCT01957436) [2]. Dr 
Guilhem Roubaud (Institut Bergonié, France) presented an 
analysis of bone mineral density (BMD), which was planned 
by an amendment in the last randomised patients (n=210) to 
assess whether the addition of AAP increases bone loss [3].

BMD of the lumbar spine, femoral neck, and total hip were 
measured by dual x-ray absorptiometry at baseline, and after 6, 
12, and 24 months of treatment in both study arms. The mean 
percentage change in BMD values were calculated from baseline 

https://clinicaltrials.gov/ct2/show/NCT02543255
https://clinicaltrials.gov/ct2/show/NCT01957436
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to the different time points. Among the 195 participants with 
baseline BMD data, 97 were treated with AAP and 98 without. 
T-scores for both lumbar spine, femoral neck, and total hip in 
all patients decreased over time but did not significantly differ 
between arms from baseline until 24 months follow-up. 

Therefore, Dr Roubaud concluded that adding APP to ADT/
docetaxel was associated with no significant increase in bone 
loss over the first 2 years. However, BMD should be carefully 
assessed in patients with mHSPC, and bone-resorptive agents 
are indicated for treatment-induced bone loss. 

1. Hussain A, et al. Prostate Cancer Prostaic Dis. 2021;24:290–300.
2. Fizazi K, et al. Ann Oncol 2021;32(suppl5):S1299.
3. Roubaud G, et al. Bone mineral density in men with de novo metastatic castration-

sensitive prostate cancer treated with or without abiraterone plus prednisone in 
the PEACE-1 phase 3 trial. Abstract 19, ASCO GU 2022, 17–19 February.

Bavdegalutamide, a novel androgen receptor 
degrader, demonstrates clinical activity 
In the phase 2 ARDENT trial, the first-in-class, oral, 
PROteolysis TArgeting Chimera (PROTAC) protein 
degrader bavdegalutamide induced a clinically relevant 
PSA decline in patients with pre-treated metastatic 
castration-resistant prostate cancer (mCRPC). 

Bavdegalutamide (a.k.a. ARV-110) is an oral PROTAC protein 
degrader that selectively targets wildtype androgen receptor 
(AR) and clinically relevant mutants. Previous phase 1 data 
indicated clinical activity for bavdegalutamide in heavily pre-
treated patients with mCRPC and suggested enhanced activity 
in patients with specific molecular profiles, like AR T878 and 
H875 mutations. This led to a phase 2 expansion to further 
characterise bavdegalutamide in biomarker-defined patient 
subgroups.

The phase 2 expansion trial ARDENT (NCT03888612) enrolled 
patients with confirmed mCRPC who experienced disease 
progression on or since their most recent therapy received, as 
well as 2 or higher rising PSA values (≥2 ng/mL). The biomarker-
defined subgroups included those with AR T878A/S and/
or H875Y; AR L702H or AR-V7 (co-occurring T878X/H875Y 
included); and wildtype AR or AR alterations other than those 
listed. These patients previously received 1 to 2 hormonal 
agents and at least 1 prior chemotherapy each for castration-
sensitive disease and CRPC. There was also a clinically 
defined, biomarker agnostic subgroup of less pre-treated 
patients who received 1 prior novel hormonal agent but no prior 
chemotherapy. PSA response was a primary endpoint of the 
study. Dr Xin Gao (Massachusetts General Hospital, MA, USA) 
presented the results [1].

A total of 46% of participants whose tumours harboured AR 
T878X/H875Y mutations (n=28) experienced PSA declines 
of ≥50% (PSA50); 57% of these patients had PSA declines of 
≥30% (PSA30); 2 of 7 RECIST-evaluable patients with tumours 
harbouring AR T878X/H875Y mutations had confirmed partial 
responses. In addition, PSA declines of ≥50% were observed in the 
other biomarker subgroups: 4% of participants in the AR L702H/
AR-V7 subgroup, 44% in the WT/other subgroup, and 22% in the 
less pre-treated subgroup. Regarding safety, 83% of patients 
experienced treatment-related adverse events, predominantly 
grade 1 or 2, including nausea, fatigue, vomiting, and diarrhoea. 

Based on these results, Dr Gao concluded that bavdega-
lutamide merits further investigation in patients with mCRPC. 

1. Gao X, et al. Phase 1/2 study of ARV-110, an androgen receptor (AR) PROTAC 
degrader, in metastatic castration-resistant prostate cancer (mCRPC). Abstract 
17, ASCO GU 2022, 17–19 February.

Urothelial Carcinoma
No benefit of olaparib in previously untreated, 
platinum-ineligible, metastatic urothelial 
carcinoma
In the phase 2 BAYOU trial, first-line treatment with dur-
valumab plus olaparib did not prolong survival of patients 
with platinum-ineligible, unresectable, stage IV urothelial 
carcinoma compared with durvalumab plus placebo. 

The prognosis for patients with advanced urothelial carci-
noma remains poor, particularly for those unable to tolerate 
platinum-based chemotherapy [1]. Mutations in homologous 
recombination repair (HRR) genes are common in urothelial 
carcinoma and render tumour cells sensitive to PARP inhibition 
[2]. PARP inhibition may enhance the anti-tumour response of 
immune checkpoint inhibitors.

https://www.nature.com/articles/s41391-020-00296-y
https://clinicaltrials.gov/ct2/show/NCT03888612?term=NCT03888612&draw=2&rank=1
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The randomised, phase 2 BAYOU study (NCT03459846) 
intended to evaluate durvalumab in combination with olaparib or 
placebo as a first-line treatment for platinum-ineligible patients 
with unresectable, stage IV urothelial carcinoma. BAYOU 
enrolled 154 patients (age ≥18 years, ECOG performance status 
0, 1, or 2, histologically or cytologically confirmed transitional 
cell carcinoma) who had not received prior systemic therapy. 
Participants were randomised 1:1 to receive durvalumab plus 
olaparib or durvalumab plus placebo. Patients were stratified 
according to centrally-determined HRR status (mutant vs 
wildtype) and Bajorin risk index. The primary endpoint was 
progression-free survival (PFS) in the intention-to-treat (ITT) 
population. Secondary endpoints included overall survival (OS) 
in the ITT population and PFS in the subset of patients with HRR 
mutations. Dr Jonathan Rosenberg (Memorial Sloan Kettering 
Cancer Center, NY, USA) presented the results of BAYOU [3].

Among all randomised patients at baseline, 20% had an HRR 
mutation. Median PFS in the ITT population was not significantly 
different between both treatment arms (4.2 vs 3.5 months in 
the durvalumab plus olaparib and durvalumab plus placebo 
arm, respectively; HR 0.94; P=0.789). In the subset of patients 
with HRR mutations (n=31), median PFS was 5.6 versus 1.8 
months, respectively (HR 0.18; P<0.001). In the ITT population, 
median OS was 10.2 months in the durvalumab plus olaparib 
arm versus 10.7 months in the durvalumab plus placebo arm 
(HR 1.07; P=0.728). Median OS in the HRR-mutated patients 
was 8.6 versus 5.8 months, respectively (HR 0.56).

Among all treated patients, grade 3 or 4 treatment-related 
adverse events occurred in 18% and 9% in the durvalumab 
plus olaparib and durvalumab plus placebo arms.
“The BAYOU study did not meet its primary endpoint,” 
concluded Dr Rosenberg. “However, the results of pre-planned 
secondary analyses suggest a potential role for PARP inhibition 
in urothelial carcinoma patients harbouring HRR-mutated 
disease. Further investigation is warranted.”

1. Pond GR, et al. Clin Genitourin Cancer. 2021;19:425–433.
2. Rimar KJ, et al. Cancer. 2017;123:1912–1924.
3. Rosenberg JE, et al. BAYOU: A phase II, randomized, multicenter, double-blind, 

study of durvalumab (D) in combination with olaparib (O) for the first-line treatment 
of platinum-ineligible patients with unresectable, stage IV urothelial carcinoma 
(UC). Abstract 437, ASCO GU 2022, 17–19 February.

Rucaparib maintenance therapy extends PFS 
in platinum-responsive metastatic urothelial 
carcinoma
Results from the ATLANTIS trial platform indicated that 
rucaparib could play a role in the maintenance treatment 

of metastatic urothelial carcinoma with a DNA repair 
deficiency that has responded to first-line platinum-
based chemotherapy.

A substantial subset of metastatic urothelial carcinomas 
exhibits a DNA repair deficiency (DRD) phenotype which 
may predict benefit from platinum-based chemotherapy 
and sensitivity to PARP inhibition [1,2]. Rucaparib is a potent 
PARP inhibitor, approved as monotherapy for maintenance 
treatment of relapsed high-graded epithelial ovarian, fallopian 
tube, or primary peritoneal cancer following platinum-based 
chemotherapy [3].

The ATLANTIS trial (ISRCTN25859465) evaluated mainte nance 
therapy with rucaparib following platinum-based chemo therapy 
in patients who have metastatic urothelial carcinoma harbouring 
a DRD biomarker and who have derived clinical benefit from 
platinum-based chemotherapy. ATLANTIS is an adaptive, 
multi-comparison, phase 2 trial platform [4]. It tests multiple 
biomarker-selected maintenance therapies for metastatic 
urothelial carcinoma after 4–8 platinum-based chemotherapy 
cycles without disease progression. Allocation to the rucaparib 
comparison was based on ≥10% genomic loss of heterozygosity 
(%LOH) and/or somatic alteration in defined DRD-associated 
genes and/or germline BRCA1/2 alteration. Biomarker-positive 
patients were randomised to maintenance rucaparib (n=20) 
or matched placebo (n=20) within 10 weeks of completing 
platinum-based chemotherapy, until disease progression. The 
primary endpoint was progression-free survival (PFS). Dr Simon 
Crabb (University of Southampton, UK) presented the final 
analysis of the rucaparib arm in the ATLANTIS trial [5].

At a median follow-up of 94.6 weeks, 12 (60%) and 20 (100%) 
PFS events occurred in the rucaparib and placebo arms, 
respectively. Median PFS was 35.3 weeks with rucaparib and 
15.1 weeks with placebo (HR 0.53; P=0.07). A partial response 
was reported for 1 participant given rucaparib, suggesting 
that the longer duration of PFS with rucaparib might have 
been primarily because of maintenance of a pre-existing 
response to prior chemotherapy rather than producing new 
objective responses during maintenance treatment.

Treatment-related adverse events were mostly low grade. 
Rucaparib was tolerable with a median duration of 10 
rucaparib or 6 placebo cycles on treatment. The most 
frequent treatment-related adverse events were more 
common with rucaparib and included fatigue (63.2% vs 
30.0%), nausea (36.9% vs 5.0%), and rash (21.1% vs 0%).

https://clinicaltrials.gov/ct2/show/NCT03459846
https://www.clinical-genitourinary-cancer.com/article/S1558-7673(21)00093-8/fulltext
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.30631
https://www.isrctn.com/ISRCTN25859465
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“These results show that maintenance rucaparib, following 
platinum-based chemotherapy, extended PFS in DRD 
biomarker-selected patients with metastatic urothelial 
carcinoma and is tolerable,” concluded Dr Crabb. “Further 
investigation of PARP inhibition for this indication is warranted.”

1. Robertson AG, et al. Cell. 2017;171:540–556.
2. Rimar KJ, et al. Cancer. 2017;123:1912–1924.
3. Coleman RL, et al. Lancet. 2017;390:1949–1961.
4. Fulton B, et al. Trials 2020;21:344.
5. Crabb SJ, et al. A randomized, double blind, biomarker selected, phase II clinical trial 

of maintenance PARP inhibition following chemotherapy for metastatic urothelial 
carcinoma (mUC): Final analysis of the ATLANTIS rucaparib arm. Abstract 436, 
ASCO GU 2022, 17–19 February.

Positive efficacy and safety of N-803 plus BCG 
infusion in BCG-unresponsive NMIBC
Intravesical Bacillus Calmette-Guerin (BCG) is active 
against non-muscle-invasive bladder cancer (NMIBC), but 
bladder cancer recurs and even progresses in a significant 
number of patients. The addition of N-803, a first-in-
class IL-15 immunostimulatory fusion protein, to BCG 
was safe and had a significant clinical benefit in heavily 
pre-treated patients with NMIBC in the QUILT-3.032 trial. 

Innate immune memory is hypothesised to be an important 
mechanism mediating BCG therapy in NMIBC [1]. N-803 is 
a high-affinity IL-15 immunostimulatory fusion protein that 
promotes proliferation and activation of natural killer (NK) 
cells and CD8-positive T cells but not regulatory T cells. A 
phase 1b trial demonstrated that intravesical N-803 plus 
BCG induced complete responses in BCG-naïve NMIBC 
patients, without recurrences for 24 months [2].

QUILT-3.032 (NCT03022825) is an open-label, multicentre, 
phase 2/3 study that evaluates the efficacy and safety of 
N-803 plus BCG. The study enrolled 160 patients with heavily 
BCG-pre-treated NMIBC of whom 83 patients had carcinoma 
in situ (CIS; Cohort A) and 77 had papillary disease (Cohort 
B). All patients received intravesical N-803 plus BCG. The 
primary endpoint for Cohort A was biopsy-confirmed 
complete response, and the primary endpoint for Cohort B 
was disease-free rate at 12 months. Secondary endpoints 
included duration of response, cystectomy free rate, and 
safety. Dr Sam Chang (Vanderbilt University Medical Center, 
TN, USA) presented the phase 3 results [3].

In Cohort A, the complete response rate was 71%, irrespective 
of subgroup characteristics. At 12, 18, and 24 months, 62%, 
55%, and 52% of patients were still responding, respectively 
(see Figure). Cystectomy avoidance rate in responders was 

93% and bladder cancer-specific overall survival was 100% 
after 24 months of follow-up. In Cohort B, median disease-free 
survival was 23.6 months. Disease-free rates at 12, 18, and 24 
months were 57%, 53%, and 48%, respectively. Disease-free 
survival rate was irrespective of subgroup characteristics. 
Cystectomy avoidance rate was 95% and bladder cancer-
specific survival was 99% (median follow-up 20.7 months).

Figure: Duration of complete response in Cohort A [3]
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The treatment was safe and tolerable. There were 0% treatment-
related serious adverse events and 0% immune-related serious 
adverse events, with <1% grade 3 adverse events. The most 
common grade 1/2 treatment-related adverse events were 
dysuria (22%), pollakiuria (19%), and haematuria (18%).

Dr Chang concluded that “treatment of both CIS and papillary 
disease with N-803 plus BCG was safe, well tolerated, and 
had a clinically meaningful benefit. Moreover, N-803 plus 
BCG induced a durable response and a significant avoidance 
of cystectomy. Given these results, N-803 represents a 
significant advance in the treatment options for BCG-
unresponsive CIS and papillary NMIBC.”

1. Van Puffelen JH, et al. Nat Rev Urol 2020;17:513–525.
2. Rosser CJ, et al. Oncoimmunology. 2021;10:1912885.
3. Chang SS, et al. Positive efficacy and safety phase 3 results in both CIS and 

papillary cohorts BCG-unresponsive nonmuscle invasive bladder cancer (NMIBC) 
after IL-15RαFc superagonist N-803 (Anktiva) and BCG infusion. Abstract 431, 
ASCO GU 2022, 17–19 February.

Adding lenvatinib to pembrolizumab does 
not improve survival in advanced urothelial 
carcinoma
Results from the phase 3 LEAP-011 trial showed that the 
combination of lenvatinib and pembrolizumab induced 
comparable anti-tumour activity compared with placebo 
plus pembrolizumab as first-line therapy in patients 
with advanced urothelial carcinoma who were ineligible 
for platinum-based chemotherapy.

https://www.cell.com/cell/fulltext/S0092-8674(17)31056-5
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.30631
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32440-6/fulltext
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-020-04283-5
https://clinicaltrials.gov/ct2/show/NCT03022825
https://www.nature.com/articles/s41585-020-0346-4
https://www.tandfonline.com/doi/full/10.1080/2162402X.2021.1912885
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Pembrolizumab is an approved first-line therapy for 
patients with advanced urothelial carcinoma who are 
ineligible for platinum-based chemotherapy [1]. Lenvatinib, 
a multiple-receptor kinase inhibitor, has shown anti-tumour 
activity in several solid tumours [2]. When combined with 
pembrolizumab, lenvatinib showed promising early activity 
and manageable safety in previously treated patients with 
advanced urothelial carcinoma, regardless of PD-L1 status, 
in the phase 1b/2 KEYNOTE-146 trial [3].

The phase 3 LEAP-011 trial (NCT03898180) aimed to 
examine the combination of pembrolizumab plus lenvatinib 
in the first-line setting for patients with histologically-
confirmed advanced or metastatic urothelial carcinoma 
who are ineligible for platinum-based chemotherapy. A 
total of 497 patients who were cisplatin-ineligible with 
tumours expressing PD-L1 (combined positive score ≥10) 
or were ineligible to receive platinum-based chemotherapy 
regardless of PD-L1 status were enrolled in LEAP-011. 
Participants were randomised 1:1 to receive pembrolizumab 
plus lenvatinib or pembrolizumab plus placebo. The dual 
primary endpoints were progression-free survival (PFS) 
and overall survival (OS). Dr Yohann Loriot (Institut Gustave 
Roussy, France) presented the results of LEAP-011 [4].

Median PFS was 4.5 months in the pembrolizumab/lenvatinib 
arm versus 4.0 months in the pembrolizumab/placebo arm 
(HR 0.90). Median OS was 11.8 months with pembrolizumab/
lenvatinib versus 12.9 months with pembrolizumab/placebo 
(HR 1.14). The overall response rate was 33.1% versus 28.9%, 
respectively.

Treatment-related adverse events occurred in 87.6% of 
pembrolizumab/lenvatinib-treated patients arm and in 69.0% 
of pembrolizumab/placebo-treated patients.

Based on these results, the data-monitoring committee 
recommended to stop further enrolment of patients in LEAP-011. 
“The benefit/risk ratio for adding lenvatinib to pembrolizumab 
was not considered positive in patients with advanced urothelial 
carcinoma who are platinum-ineligible,” concluded Dr Loriot. 
“Therefore, pembrolizumab monotherapy remains the standard 
of care as first-line therapy in these patients.”

1. Vuky J, et al. J Clin Oncol. 2020;38:2658–2666.
2. Zschäbitz S, et al. Recent Results Cancer Res. 2018;211:187–198.
3. Taylor MH, et al. J Clin Oncol. 2020;38:1154–1163.
4. Loriot, Y, et al. First-line pembrolizumab (pembro) with or without lenvatinib 

(lenva) in patients with advanced urothelial carcinoma (LEAP-011): A phase 3, 
randomized, double-blind study. Abstract 432, ASCO GU 2022, 17–19 February.

Maintenance niraparib fails to improve PFS in 
advanced urothelial cancer 
The Meet-URO12 trial of maintenance niraparib in 
advanced urothelial cancer patients without progression 
after first-line chemotherapy failed to meet its primary 
endpoint of improvement in progression-free survival 
(PFS).

Homologous recombination deficiency (HRD) is present in 
10–25% of advanced urothelial carcinomas and sensitises 
cancer cells to both platinum-based chemotherapy and 
PARP inhibitors [1,2]. This offers a rationale for maintenance 
therapy with a PARP inhibitor in patients with advanced 
urothelial carcinoma who obtained an objective response or 
stable disease with first-line platinum-based chemotherapy.

Meet-URO12 (NCT03945084) is a phase 2, prospective, 
randomised, open-label, multicentre study conducted in 
patients with locally advanced or metastatic urothelial 
carcinoma who show no evidence of progression after 4–6 
cycles of first-line platinum-based chemotherapy (cisplatin 
or carboplatin). Participants (n=58) were 2:1 randomised 
to receive niraparib plus best supportive care (BSC) versus 
BSC alone as maintenance therapy. The primary endpoint 
was PFS. Dr Francesca Vignani (Ordine Mauriziano Hospital, 
Italy) reported the results [3].

The trial accrual was stopped prematurely due to the 
availability of avelumab in the same setting. Most patients 
had a partial response (50%) or stable disease (45%) after 
platinum-based chemotherapy. Median PFS was 2.1 months 
in the niraparib plus BSC arm and 2.4 months in the BSC arm 
(HR 0.92; P=0.81). The 6-month PFS rate was 28.2% in the 
niraparib plus BSC arm and 26.3% in the BSC-alone arm. The 
median duration of response was 2.0 months in both arms.

The safety profile of niraparib was consistent with that 
observed in other solid tumours. Treatment-emergent 
adverse events of grade 3 or 4 were observed in 65.8% 
of patients treated with niraparib plus BSC and 15.8% of 
patients receiving BSC alone. The most common events 
of this severity in the niraparib arm were fatigue (15.8%), 
anaemia, and thrombocytopenia (both 10.5%).

Dr Vignani concluded that Meet-URO12 did not meet its 
primary endpoint. “Maintenance niraparib plus BSC did 
not prolong PFS, as compared with BSC alone, in patients 
with urothelial cancer without progression after first-

https://clinicaltrials.gov/ct2/show/NCT03898180
https://ascopubs.org/doi/10.1200/JCO.19.01213
https://pubmed.ncbi.nlm.nih.gov/30069768/
https://ascopubs.org/doi/10.1200/JCO.19.01598
https://clinicaltrials.gov/ct2/show/NCT03945084
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line platinum-based chemotherapy. Future studies could 
evaluate potential synergy of PARP inhibitors in combination 
with other therapies, such as immune checkpoint inhibitors,” 
said Dr Vignani.

1. Heeke AL, et al. J CO Precis Oncol. 2018;2018:PO.17.00286.
2. Taber A, et al. Nat Commun 2020;11:48–58.
3. Vignani F, et al. Randomized phase II study of niraparib plus best supportive care 

(BSC) versus BSC alone as maintenance treatment in patients with advanced 
urothelial carcinoma (UC) whose disease did not progress after first-line platinum-
based chemotherapy (PBCT): The Meet-URO12 trial. Abstract 442, ASCO GU 2022, 
17–19 February.

First-line avelumab shows clinical activity in 
advanced urothelial carcinoma
Results from the phase 2 ARIES trial showed that 
avelumab was clinically active and safe in cisplatin-
ineligible patients with advanced urothelial cancer. 

About 50% of patients with advanced urothelial cancer are 
considered cisplatin-ineligible [1]. Avelumab is approved as 
maintenance therapy after platinum-based first-line therapy 
for patients with advanced urothelial cancer based on the 
phase 3 Javelin Bladder 100 study (NCT02603432), which 
showed significant overall survival (OS) improvement [2].

The phase 2 ARIES trial (NCT03891238) explored the activity 
of avelumab as first-line therapy in cisplatin-unfit patients with 
advanced urothelial cancer and positive PD-L1 expression. 
Enrolled were 198 patients with advanced urothelial cancer 
who were cisplatin-unfit. Of these participants, 71 were PD-L1-
positive (CPS ≥5%) and treated with avelumab until progression, 
unacceptable toxicity, or withdrawal, whichever occurred first. 
The primary endpoint was 1-year OS. Dr Roberto Iacovelli 
(Catholic University of Rome, Italy) presented the results [3].

After a median follow-up of 9.0 months, 13 (19%) patients 
were still on treatment. The median OS was 10.0 months, and 
40.8% of patients were alive at 1 year. Median OS in patients 
with CPS ≥10% (n=56) was 13.0 months, compared with 7.0 
months for patients with CPS <10% (P=0.09; see Figure). 
Median PFS was 2.0 months, irrespective of CPS. The ORR 
for all patients was 22.5% (1 complete response, 15 partial 
responses). The clinical benefit rate was 43.6%. 

Avelumab showed a favourable safety profile with 30 (42%) 
patients reporting a grade ≥3 adverse event.

Based on these results, Dr Iacovelli concluded that first-
line avelumab is clinically active and safe in patients with 

advanced urothelial cancer who are unfit for cisplatin-based 
therapy. 

Figure: Overall survival in ARIES [3]
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1. Cathomas R, et al. Hematol Oncol Clin North Am. 2015;2:329–340.
2. Powles T, et al. N Engl J Med 2020;383:1218–1230.
3. Iacovelli R, et al. First line avelumab in PD-L1+ve metastatic or locally advanced 

urothelial cancer (aUC) patients unfit for cisplatin (cis): The ARIES trial. Abstract 
439, ASCO GU 2022, 17–19 February.

Favourable pathologic response rate with 
neoadjuvant chemotherapy in high-risk upper 
tract urothelial carcinoma
In a phase 2 trial, neoadjuvant chemotherapy with gemci-
tabine plus cisplatinum had a favourable pathologic 
response rate in patients with high-risk upper tract 
urothelial carcinoma.

Upper tract urothelial carcinoma is a rare but deadly disease; 
5-year cancer-specific mortality rates for T2–T4 disease 
ranges from 21% to 59%. Irrespective of stage, patients with 
high-grade disease have a significantly worse prognosis [1]. 
Previously, the POUT trial (NCT01993979) demonstrated 
that adjuvant gemcitabine-platinum chemotherapy improves 
disease-free survival in patients with advanced upper 
tract urothelial carcinoma [2]. In addition, neoadjuvant 
chemotherapy has proven survival benefits for invasive 
urothelial carcinoma of the bladder, yet its role in upper tract 
urothelial carcinoma remains undefined.

The current multicentre, prospective, single-arm, phase 2 
study (NCT01261728) evaluated neoadjuvant chemotherapy 
with gemcitabine and cisplatin in patients with high-risk upper 
tract urothelial carcinoma. A total of 57 patients received up 

https://ascopubs.org/doi/full/10.1200/PO.17.00286
https://www.nature.com/articles/s41467-020-18640-0
https://clinicaltrials.gov/ct2/show/NCT02603432
https://clinicaltrials.gov/ct2/show/NCT03891238
https://www.sciencedirect.com/science/article/abs/pii/S0889858814001476
http://clinicaltrials.gov/show/NCT01993979
https://clinicaltrials.gov/ct2/show/NCT01261728
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to 4 cycles of gemcitabine/cisplatin prior to surgical resection 
and lymph node dissection; 40 participants (70%) tolerated 
all 4 cycles of gemcitabine/cisplatin, and all participants 
proceeded to surgery. The primary study endpoint was 
pathologic response rate (defined as <pT2N0). Dr Wesley Yip 
(Memorial Sloan Kettering Cancer Center, NY, USA) presented 
the results [3].

Among 57 patients evaluated, 36 (63%) demonstrated 
pathologic response, meeting the primary endpoint of the 
study. A complete response was noted in 11 patients (19%), 
defined as pT0N0. With a median follow-up of 3.1 years among 
survivors, 2- and 5-year progression-free survival (PFS) was 
78% and 65%; 2- and 5-year overall survival (OS) was 93% 
and 79%. Participants demonstrating pathologic response 
had improved PFS and OS compared with those who did not 
(2-year PFS 91% vs 52%, P<0.001; 2-year OS 100% vs 80%, 
P<0.001). Overall, the chemotherapy was well tolerated.

“The results show a favourable pathologic response rate with 
neoadjuvant chemotherapy in patients with high-risk upper 
tract urothelial carcinoma and this might be considered a 
new standard of care option for these patients,” concluded 
Dr Yip. 

1. Olgac S, et al. Am J Surg Pathol. 2004;28:1545–1552.
2. Britle A, et al. Lancet. 2020; 395:1268–1277.
3. Yip W, et al. Final results of a multicenter prospective phase II clinical trial of 

gemcitabine and cisplatin as neoadjuvant chemotherapy in patients with high-
grade upper tract urothelial carcinoma. Abstract 440, ASCO GU 2022, 17–19 
February.

Second-line nivolumab/ipilimumab boost 
improves ORR in metastatic urothelial 
carcinoma
In patients with metastatic urothelial carcinoma who 
completed platinum-based chemotherapy, treatment 
with nivolumab and a nivolumab/ipilimumab boost 
significantly improved ORR compared with nivolumab 
monotherapy. This was demonstrated in the phase 2 
TITAN-TCC trial. 

Nivolumab is an approved treatment after platinum-based 
chemotherapy in metastatic urothelial carcinoma [1]. The 
phase 2 TITAN-TCC trial (NCT03219775) was designed to 
evaluate a nivolumab/ipilimumab boost for patients who do 
not respond to 4 cycles of nivolumab. The primary endpoint 
was confirmed objective response rate (ORR) 30 weeks after 
the start of second-line nivolumab. Prof. Marc-Oliver Grimm 
(University Hospital Jena, Germany) presented the results 
[2]. 

The trial enrolled 83 patients, of whom 33 (16%) patients 
had stable disease and 31 (37%) patients had progressive 
disease after 4 doses of nivolumab. These patients received 
2–4 doses of a nivolumab/ipilimumab boost. Participants 
who had a complete or partial response after 4 doses of 
nivolumab (n=39) continued with nivolumab maintenance 
therapy; 6 of these patients received a nivolumab/ipilimumab 
boost during maintenance therapy. 

The median follow-up time was 5.6 months. ORR with 
nivolumab monotherapy was 20% (17/83); ORR with 
nivolumab with or without boost was 33% (27/83). By way of 
comparison: in CheckMate 275, ORR was 19.6% [1]. Patients 
with PD-L1 expression in ≥1% of tumour cells (n=28) had a 
higher ORR compared with PD-L1-negative patients (46% 
vs 24%; see Figure). Of patients with initial stable disease 
after nivolumab monotherapy (n=13), 4 patients achieved a 
partial or complete response upon boost. Of patients with 
progressive disease after nivolumab monotherapy (n=31), 6 
achieved a partial or complete response upon boost. No new 
safety signals emerged.

Figure: Efficacy in intention-to-treat population, stratified by PD-L1 
expression [2]

ITT (n=83) PD-L1-positive 
(n=28)

PD-L1-negative 
(n=51)

Nalone N ± N+I Nalone N ± N+I Nalone N ± N+I

ORR (BOR), n (%) 17 (20) 27 (33)* 9 (32) 13 (46) 6 (12) 12 (24)

CR, n (%) 2 (2.4) 6 (7.2) 2 (7.1) 3 (11) - 2 ( 3.9)

PR, n (%) 15 (18) 21 (25) 7 (25) 10 (36) 6 (12) 10 (20)

SD, n (%) 11 (13) 8 (9.6) 4 (14) 2 (7.1) 7 (14) 6 (9.8)

PD, n (%) 51 (61) 46 (55) 14 (50) 13 ( 46) 35 (69) 31 (61)

Not evaluable, n (%) 4 (4.8) 2 (2.4) 1 (3.6) - 3 (5.9) 2 (3.9)

* significant >20%, P<0.01

BOR, best objective response; CR, complete response; ORR, objective response rate; PD, progressive 
disease; PR, partial response; SD, stable disease

“In patients with metastatic urothelial carcinoma, second-line 
treatment with nivolumab and nivolumab/ipilimumab boosts 
in non-responders significantly improves ORR compared with 
nivolumab monotherapy,” concluded Prof. Dr Grimm. 

1. Sharma P, et al. Lancet Oncol. 2017;18:312–322. 
2. Grimm M-O, et al. Tailored immunotherapy approach with nivolumab in advanced 

transitional cell carcinoma (TITAN-TCC). Abstract 411, ASCO GU 2022, 17–19 
February.

Sacituzumab govitecan effective in platinum-
refractory metastatic urothelial cancer
Sacituzumab govitecan in combination with pembro-
lizumab demonstrated encouraging anti-tumour efficacy 

https://journals.lww.com/ajsp/Abstract/2004/12000/Urothelial_Carcinoma_of_the_Renal_Pelvis__A.1.aspx
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30415-3/fulltext
https://clinicaltrials.gov/ct2/show/NCT03219775
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(17)30065-7/fulltext
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in patients with platinum-refractory metastatic urothelial 
cancer in Cohort 3 of the phase 2 TROPHY-U-01 trial. 

Checkpoint inhibitors are standard therapy for patients with 
metastatic urothelial cancer after platinum-based regimens, 
with limited long-term disease control [1]. Sacituzumab 
govitecan is an antibody-drug conjugate composed of an 
anti-trophoblast cell-surface antigen 2 (Trop-2) antibody 
coupled with the topoisomerase-I inhibitor SN-38 [2]. In 
Cohort 1 of the phase 2 TROPHY-U-01 trial (NCT03547973), 
sacituzumab govitecan monotherapy demonstrated 
significant activity and manageable safety in patients with 
metastatic urothelial cancer who progressed after prior 
platinum-based chemotherapy and immune checkpoint 
inhibitor [3].

Cohort 3 of TROPHY-U-01 evaluated the efficacy and safety 
of combining sacituzumab govitecan with pembrolizumab 
as second-line therapy in immune checkpoint inhibitor-naïve 
patients with metastatic urothelial cancer who progressed 
after platinum-based chemotherapy. A total of 41 patients 
were enrolled and treated with sacituzumab govitecan plus 
pembrolizumab until disease progression or unacceptable 
toxicity. The primary endpoint was objective response rate 
(ORR), and the interim results were presented by Dr Petros 
Grivas (University of Washington, WA, USA) [4].

At a median follow-up of 5.8 month, ORR was 34% (2% 
complete response, 32% partial response). The clinical 
benefit rate was 61%. Median duration of response was not 
yet reached, and the median PFS was 5.5 months. The most 
common treatment-emergent adverse events were diarrhoea, 
nausea, anaemia, neutropenia, and asthenia. Two patients 
discontinued treatment due to treatment-related adverse 
events.

Dr Grivas concluded that “in platinum-refractory metastatic 
urothelial cancer patients, sacituzumab govitecan in combi-
nation with pembrolizumab demonstrated encouraging ORR 
and CBR, with an overall manageable safety profile. The data 
support further evaluation of sacituzumab govitecan plus an 
immune checkpoint inhibitor in metastatic urothelial cancer.”

1. Nadal R, et al. Cancer Treat Rev. 2019;76:10–21. 
2. Goldenberg DM, et al. Expert Opin Biol Ther. 2020;20:871–885.
3. Tagawa, et al. J Clin Oncol. 2021;39:2474–2485.
4. Grivas P, et al. TROPHY-U-01 Cohort 3: Sacituzumab govitecan (SG) in combination 

with pembrolizumab (Pembro) in patients (pts) with metastatic urothelial cancer 
(mUC) who progressed after platinum (PLT)-based regimens. Abstract 434, ASCO 
GU 2022, 17–19 February.

Neoadjuvant enfortumab vedotin promising in 
MIBC ineligible for cisplatin
Results from the phase 1b/2 EV-103 trial showed promising 
anti-tumour activity of neoadjuvant enfortumab vedotin in 
patients with muscle-invasive bladder cancer (MIBC) who 
are ineligible for cisplatin therapy. 

Up to 1 in 4 patients diagnosed with urothelial cancer present 
with muscle-invasive disease, which has a substantial risk 
of progression or metastasis. Neoadjuvant chemotherapy 
has been shown to prolong overall survival for patients who 
are cisplatin-eligible [1]. The standard of care for cisplatin-
ineligible patients undergoing surgery does not include 
neoadjuvant therapy. Enfortumab vedotin is an antibody-
drug conjugate directed to Nectin-4, which is highly 
expressed in urothelial cancer and has been shown to benefit 
locally advanced or metastatic urothelial pre-treated cancer 
patients, including cisplatin-ineligible patients [2]. 

Cohort H of the EV-103 phase 1b/2 trial (NCT03288545) 
evaluated the anti-tumour activity of neoadjuvant enfortumab 
vedotin in patients with MIBC who are cisplatin-ineligible. 
Participants received 3 cycles of neoadjuvant enfortumab 
vedotin prior to radical cystectomy plus pelvis lymph node 
dissection. A total of 22 patients were treated, of which 
19 patients completed all 3 cycles of enfortumab vedotin, 
21 patients underwent a radical cystectomy, and 1 had a 
partial cystectomy. The primary endpoint was pathological 
complete response rate. Prof. Daniel Petrylak (Yale School of 
Medicine, CT, USA) presented the results [3].

Pathological complete response was observed in 36.4% 
(n=8) of patients; the pathological downstaging rate was 
50% (n=11). The most common treatment-related adverse 
events were fatigue, alopecia, and dysgeusia. No surgeries 
were delayed due to enfortumab vedotin administration. 

“The observed pathological complete response after neo-
adjuvant enfortumab vedotin showed promising activity in 
cisplatin-ineligible patients with MIBC. This justifies the ongoing 
phase 2 and phase 3 programmes which are evaluating 
enfortumab vedotin either alone or in combination with 
pembrolizumab in patients with MIBC,” concluded Prof. Petrylak.

1. Pfister C, et al. Eur Urol. 2021;79:214–221.
2. Powles T, et al. N Engl J Med 2021;384:1125–1135.
3. Petrylak, DP, et al. Study EV-103 Cohort H: Antitumor activity of neoadjuvant 

treatment with enfortumab vedotin monotherapy in patients (pts) with muscle 
invasive bladder cancer (MIBC) who are cisplatin-ineligible. Abstract 435, ASCO 
GU 2022, 17–19 February.

https://clinicaltrials.gov/ct2/show/NCT03547973
https://www.cancertreatmentreviews.com/article/S0305-7372(19)30054-4/fulltext
https://www.tandfonline.com/doi/abs/10.1080/14712598.2020.1757067
https://ascopubs.org/doi/10.1200/JCO.20.03489
https://clinicaltrials.gov/ct2/show/NCT03288545
https://www.sciencedirect.com/science/article/abs/pii/S0302283820306412?via%3Dihub
https://www.nejm.org/doi/10.1056/NEJMoa2035807
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High-risk early RCC may benefit from 
neoadjuvant avelumab plus axitinib
Results of the NeoAvAx trial indicated that the neoadjuvant 
combination of immune checkpoint inhibitor avelumab 
plus VEGF inhibitor axitinib has potential for patients with 
high-risk, non-metastatic, clear-cell renal cell carcinoma 
(RCC).

Five-year recurrence rates of 60% in patients with high-risk 
RCC following nephrectomy pose a clinical unmet need [1]. 
Antibodies targeting PD-1/PD-L1 combined with vascular 
endothelial growth factor (VEGF) inhibitors are a first-line 
standard of care for metastatic RCC [2]. Neoadjuvant use of 
these combinations may lead to downstaging and reduce the 
risk of recurrence.

The NeoAvAx study (NCT03341845) aimed to evaluate the 
efficacy and safety of neoadjuvant avelumab plus axitinib in 
patients with high-risk RCC. It is a single-arm, phase 2 trial of 12 
weeks neoadjuvant avelumab/axitinib prior to nephrectomy. The 
study enrolled 40 patients with high-risk, non-metastatic, clear-
cell RCC; 90% of the participants had at least a T3 stage disease or 
higher. The primary endpoint was partial response in the primary 
tumour in ≥25%. Secondary endpoints were disease-free survival 
(DFS), overall survival (OS), and safety. Biomarker analyses were 
compared on pre-treatment biopsy and nephrectomy samples 
from 34 patients. Dr Axel Bex (Netherlands Cancer Institute, the 
Netherlands) presented the results [3].

Twelve patients (30%) had a partial response of the primary 
tumour. Median primary tumour downsizing was 20% and 
median post-treatment vital tumour presence was 50%. At 
a median follow-up of 23.5 months, recurrence occurred 
in 13 (32%) patients at a median of 8 months and 3 died of 
disease. The median OS and median DFS had not yet been 
reached. Among patients with a partial response, 10 of 12 
were disease-free at the study data cut-off. Patients who 
had a partial response had better survival compared with 
patients who did not have a partial response. However, due 
to low numbers, this difference is not statistically significant.

Postoperative adverse events occurred in 8 participants. 
There were no treatment-related surgery delays and no 

primary tumour progression. No new safety signals were 
observed with the neoadjuvant regimen as compared with 
previously reported safety data for axitinib and avelumab.

An exploratory analysis of biomarkers showed that patients 
with recurrence had lower CD8-positive densities after 
treatment compared with patients without recurrence. Spatial 
transcriptomics of post-treatment primary tumour tissue 
revealed focal intratumoural differences in immune signatures.

Based on the outcome of NeoAvAx, Dr Bex concluded that 
“the disease-free survival data are encouraging, supporting 
further evaluation, although currently there are no randomised 
neoadjuvant versus adjuvant immune checkpoint inhibitor 
trials or neoadjuvant versus adjuvant immune checkpoint/
VEGFR-TKI combination trials in this setting.”

1. Dabestani S, et al. Eur Urol Focus. 2019;5:857–866.
2. Choueiri TK, et al. N Engl J Med 2021;384:829–841.
3. Bex A, et al. Efficacy, safety, and biomarker analysis of neoadjuvant avelumab/

axitinib in patients (pts) with localized renal cell carcinoma (RCC) who are at high 
risk of relapse after nephrectomy (NeoAvAx). Abstract 289, ASCO GU 2022, 17–19 
February.

DFS benefits with adjuvant pembrolizumab in 
RCC persist with longer follow-up
Updated data from the KEYNOTE-564 trial showed 
continuous disease-free survival (DFS) advantage with 
pembrolizumab versus placebo as adjuvant therapy for 
renal cell carcinoma (RCC). With 33% of events needed, 
overall survival (OS) data are not yet mature, but the 
hazard ratio is currently declining.

Nephrectomy is the standard of care treatment for locoregional 
RCC. However, nearly half of the patients eventually experience 
disease recurrence after surgery which is associated with a 
shortened life expectancy. Effective perioperative therapy to 
reduce this risk remains an unmet need.

The phase 3, randomised KEYNOTE-564 trial (NCT03142334) 
evaluates the effect of pembrolizumab versus placebo 
as adjuvant therapy for patients with RCC. A total of 994 
patients with histologically confirmed clear-cell RCC were 
enrolled in the study and randomised 1:1 to pembrolizumab 
or placebo. The primary endpoint was DFS in all randomised 

Renal Cell Carcinoma

https://clinicaltrials.gov/ct2/show/NCT03341845
https://www.eu-focus.europeanurology.com/article/S2405-4569(18)30072-5/fulltext
https://www.nejm.org/doi/10.1056/NEJMoa2026982
https://clinicaltrials.gov/ct2/show/NCT03142334
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patients. OS was a key secondary endpoint, as well as safety 
and tolerability. The study met its primary endpoint at the 
first interim analysis [1]. Adjuvant pembrolizumab resulted in 
a statistically significant improvement in DFS versus placebo 
with 24 months of follow-up (HR 0.68; P=0.0010). Dr Toni 
Choueiri (Dana-Farber Cancer Institute, MA, USA) presented 
updated efficacy and safety results from KEYNOTE-564 with 
6 months of additional follow-up [2].

At 30-month follow-up, DFS benefit with pembrolizumab 
was maintained (HR 0.63; P<0.0001) and was consistent 
across subgroups (M0 intermediate-high risk [n=855]: HR 
0.68; M0 high-risk [n=76]: HR 0.60; and M1 NED [n=58]: HR 
0.28). At 24 months, the estimated DFS rate was 78.3% with 
pembrolizumab versus 67.3% with placebo. A total of 66 OS 
events were observed at 30 months; 23 in the pembrolizumab 
arm and 43 in the placebo arm (HR 0.52; P=0.0048; the P-value 
did not cross the statistical hypothesis testing boundary 
for this endpoint). However, compared with results from the 
first interim analysis, the hazard ratio for OS is declining and 
significance is increasing (HR 0.54; P=0.0164 at 24 months 
follow-up vs HR 0.52; P=0.0048 at 30 months follow-up).

With additional follow-up, no increase was observed in 
any-grade or grade 3–4 adverse events or steroid use for 
immune-mediated adverse events. No deaths related to 
pembrolizumab occurred.

“Adjuvant pembrolizumab continues to demonstrate a DFS 
benefit versus placebo in patients with RCC, with no new 
safety signals,” concluded Dr Choueiri. “Additional follow-up 
is planned for OS analysis. This updated analysis supports 
adjuvant pembrolizumab as a new standard of care for 
patients with RCC withs risk features for recurrence.”

1. Choueiri T, et al. N Eng J Med 2021;385:683–694. 
2. Choueiri T, et al. Pembrolizumab as post nephrectomy adjuvant therapy for patients 

with renal cell carcinoma: Results from 30-month follow-up of KEYNOTE-564. 
Abstract 290, ASCO GU 2022, 17–19 February.

Biomarkers predict response to immune 
nivolumab (± ipilimumab) in advanced RCC
Biomarker analysis of the phase 2 TITAN-RCC trial 
identified specific immune cell-related parameters 
that were associated with efficacy of nivolumab (± 
ipilimumab) in the treatment of patients with advanced 
or metastatic clear-cell renal cell carcinoma (RCC).

Despite the promising therapeutic efficacy of immune 
checkpoint inhibitors in RCC, response varies significantly 

between individual patients. Therefore, predictors of 
response are urgently needed.

The open-label, phase 2 TITAN-RCC trial (NCT02917772) 
investigates nivolumab monotherapy with additional 
nivolumab/ipilimumab boost cycles in previously untreated 
and pre-treated patients with advanced or metastatic RCC 
with intermediate- and high-risk disease. Participants 
received nivolumab induction until week 16 and continued 
with nivolumab maintenance upon remission. Participants 
who had stable or progressive disease at week 8 received 
up to 4 cycles of nivolumab plus ipilimumab. Nivolumab 
maintenance was then continued in these patients. Blood 
samples for biomarker and phenotype analyses were taken at 
baseline, during nivolumab induction, and during nivolumab/
ipilimumab boost cycles. Dr Marc-Oliver Grimm (University 
Hospital Jena, Germany) presented the results [1].

TITAN-RCC enrolled 207 patients of whom 137 received 
the nivolumab/ipilimumab boost. Responders to nivolumab 
induction were characterised by a higher proportion of activated 
T cells (expressing 4-1BB or LAG-3) at baseline. Adjusted odds 
ratios for percentages in responders to nivolumab induction 
versus non-responders were 1.03 for 4-1BB+CD8+, 1.05 for 
4-1BB+CD4+, and 1.0 for LAG-3+CD4+. Moreover, in patients 
receiving nivolumab plus ipilimumab boosts, a higher proportion 
of PD-L1+CD14+ monocytes, PD-L1+ early-stage myeloid-
derived suppressor cells, and PD-L1+ plasmacytoid dendritic 
cells were observed in responders versus non-responders. The 
odds ratios were 1.22, 1.14, and 1.08, respectively.

“In conclusion, this biomarker analysis of TITAN-RCC identified 
various immune cell-related parameters that are associated 
with increased therapeutic efficacy in RCC patients,” stated Dr 
Grimm. “These immune cell parameters may represent novel 
predictive biomarkers for the response to nivolumab and 
nivolumab/ipilimumab therapy in clear-cell RCC.”

1. Grimm M-O, et al. Novel predictive biomarkers of response to immune checkpoint 
blockade with nivolumab ± ipilimumab in the TITAN-RCC phase 2 trial. Abstract 
367, ASCO GU 2022, 17–19 February. 

Combined nivolumab/axitinib treatment elicits 
good response in metastatic RCC
Combination treatment with the immune checkpoint 
inhibitor nivolumab plus the tyrosine kinase inhibitor 
(TKI) axitinib achieved a high response rate in treatment-
naïve patients with metastatic renal cell carcinoma 
(mRCC) in a recent phase 1/2 trial. 

https://www.nejm.org/doi/10.1056/NEJMoa2106391
https://clinicaltrials.gov/ct2/show/NCT02917772
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A combination of systemic therapy with TKIs and immune 
checkpoint inhibitors is an established standard of care for 
patients with metastatic RCC. Several trials with different 
combinations are currently ongoing. Dr Matthew Zibelman 
(Fox Chase Cancer Center, PA, USA) presented the first 
results of a phase 1/2 study (NCT03172754) investigating 
the safety and efficacy of the TKI axitinib combined with the 
immune checkpoint inhibitor nivolumab [1]. The trial was 
initiated before the results from various phase 3 studies of 
immune checkpoint inhibitor/TKI combinations were known.

In the phase 1 part, the recommended dose for axitinib was 
established at 5 mg twice daily. The phase 2 part of the trial 
included 2 parallel arms: treatment-naïve mRCC patients and 
previously treated mRCC patients. Dr Zibelman presented 
results from the treatment-naïve arm only, which included 44 
participants. The primary endpoint of the study is objective 
response rate. Secondary endpoints included progression-
free survival (PFS), overall survival (OS), and safety. 

Using the IMDC risk group grading, 18 patients (40.9%) had 
a favourable risk, 22 patients (52.3%) had intermediate risk, 
and 3 patients (6.8%) had poor risk. At a median follow-up of 
11.5 months, objective response rate was 59.5%, with 2.4% 
complete responders and 57.1% partial responders. Disease 
control rate was 97.6%. Median PFS was 16.4 months, and 
median OS was not reached (see Figure). OS rate was 87.1% 
at 12 months and 69.4% at 24 months.
 
Adverse event data was similar to published data for other 
immune checkpoint inhibitor/TKI combinations, with no grade 
4-5 adverse events. Discontinuation of axitinib for adverse 
events occurred in 9 (20.5%) patients, and discontinuation of 
nivolumab in 8 (18.2%) patients.

Dr Zibelman concluded that “the combination of axitinib plus 
nivolumab for treatment-naïve patients with metastatic RCC 
demonstrated efficacy and safety comparable with available 
immune checkpoint inhibitor/TKI combinations.” He believes 
that it is unlikely to move to a phase 3 trial given the wealth 
of immune checkpoint inhibitor/TKI combinations already 
available in this setting.

1. Zibelman MR, et al. A phase I/II study of nivolumab and axitinib in patients with 
advanced renal cell carcinoma. Abstract 291, ASCO GU 2022, 17–19 February.

Folliculin mutations not associated with 
sporadic chromophobe RCC
In contrast to inherited chromophobe renal cell 
carcinoma (RCC) in the Birt-Hogg-Dubé syndrome, 
clinically sporadic chromophobe RCC is not associated 
with mutations in folliculin. 

Folliculin (FLCN) is a tumour suppressor gene associated 
with cutaneous hair follicle development. FLCN germline 
mutations are linked to inherited chromophobe RCC in the 
Birt-Hogg-Dubé syndrome. Whether clinically sporadic 
chromophobe RCC also features FLCN mutations is not 
yet clear. Therefore, Dr Joseph Jacob (Upstate University 
Hospital, NY, USA) and colleagues evaluated genomic profiles 
of chromophobe RCC and compared them with genomic 
profiles of clear-cell RCC [1]. 

A total of 109 clinically sporadic chromophobe RCC and 
5,862 clear-cell RCC samples were subjected to hybrid-
capture based comprehensive genomic profiling to evaluate 
all classes of genomic alterations. In addition, tumour 
mutational burden (TMB), microsatellite instability (MSI), and 
PD-L1 expression were determined. 
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Figure: Progression-free and overall survival of treatment-naïve patients [1]

https://clinicaltrials.gov/ct2/show/NCT03172754
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Patients with chromophobe RCC were younger than patients 
with clear-cell RCC (median age 58 vs 62 years; P <0.0001). 
In both of these tumour subgroups, TMB was low (median 
1.3 mut/Mb vs 2.6 mut/Mb). However, there was a lower 
incidence of high TMB (>10 mut/Mb) in the chromophobe 
RCC compared with the clear-cell RCC (0% vs 4.9%; P<0.01). 

In chromophobe RCC, aberrations in TP53, RB1, and PTEN 
were more frequent, while in clear-cell RCC, aberrations in VHL, 
BAP1, PBRM1, SETD2, CDKN2A/B, ARID1A, NF2, PIK3CA, and 
TERT were more frequent (P<0.01). In addition, the frequency 
of FLCN alterations was not different in sporadic chromophobe 
RCCs compared to clear-cell RCC (0.9% vs 1.1%). 

Based on these results, Dr Jabob concluded that “FLCN 
mutations that are associated with inherited chromophobe 
RCC are rarely associated with sporadic chromophobe RCC. 
In addition, sporadic chromophobe RCC is substantially 
different from clear-cell RCC at the genomic level and 
features few targetable genetic aberrations.”

1. Bratslavsky G, et al. Comprehensive genomic profiling (CGP) of chromophobe renal 
cell carcinoma (chrRCC) compared with clear cell RCC (ccRCC): Impact of FLCN 
genomic alteration (GA) status. Abstract 292, ASCO GU 2022, 17–19 February.

Differential patterns of molecular alterations 
among sites of metastasis in RCC
Molecular features differ between primary and distant 
metastases in patients with renal cell carcinoma (RCC), 
according to a real-world analysis of 657 RCC samples. 

RCC has a distinct pattern of metastatic spread with 
common sites of metastasis including the lung, bone, and 

liver [1]. Less common sites include the brain, adrenal gland, 
and pancreas. The site of metastasis is prognostic in RCC 
[2]. To get more insight into the biology driving tropism to 
specific organ sites, molecular features were characterised 
from RCC metastases across various metastatic sites. Dr 
Rana McKay (University of California San Diego, CA, USA) 
presented the results [3].

A total of 657 RCC samples derived from the kidney and distant 
metastatic sites from 653 patients underwent molecular 
profiling. The most common histology was clear-cell RCC 
(77.3%), followed by papillary (9.6%), chromophobe (4.6%), 
medullary (1.2%), collecting duct (0.9%), and mixed (6.2%). 
Specimen source included the kidney (51.8%), lung (10%), 
bone (7.6%), lymph nodes (5.6%), liver (4.3%), endocrine glands 
(3.5%), brain/CNS (2.1%), and other metastatic sites (15.1%).

Compared with kidney samples, several genes were mutated 
at higher rates for select metastatic sites, including PBRM1 
(59.5% bone, 59.1% endocrine, and 45.9% lung vs 33.8% 
kidney; P<0.05) and KDM5C (27.8% endocrine, 29.2% lymph 
nodes, and 35.3% soft tissue vs 9.3% kidney; P<0.05). 
Additionally, SETD2 alterations were more prevalent in lung 
and gastrointestinal metastases, TP53 mutations were more 
prevalent in bone and CNS metastases, and PTEN mutations 
were more prevalent in liver and CNS metastases (see Figure). 
In addition, molecular subgroups – according to Motzer [4] – 
in bone metastases had a significantly higher proportion of 
tumours classified as ‘angio/stromal’, while liver metastases 
had a higher proportion of the ‘complement/Ω-oxidation’ 
subgroup. PD-L1 expression in metastatic sites was not 
significantly different from the kidney.
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“In our contemporary real-world analysis, we demonstrated 
differential patterns of molecular alterations among sites of 
metastasis in RCC. Our observations elucidate the biology 
underlying heterogeneous disease outcomes associated 
with sites of metastasis. Application of predictive signatures 
by site of metastasis may help to inform personalised 
therapy strategies in advanced RCC,” concluded Dr McKay.

1. Dudani S, et al. JAMA Netw Open. 2021;4:e2021869.
2. Shaya JA, et al. Clin Genitourin Cancer. 2021;19:e367–e373.
3. McKay RR, et al. Molecular alterations across sites of metastasis in patients with 

renal cell carcinoma (RCC). Abstract 287, ASCO GU 2022, 17–19 February.
4. Motzer RJ, et al. Cancer Cell 2020;38:803–817.

Nivolumab monotherapy represents an 
alternative first-line treatment option for 
treatment-naïve mRCC
Results from the phase 2 HCRN GU16-260 trial demon-
strated monotherapy with nivolumab to be an effective 
alternative treatment option for treatment-naïve patients 
with advanced or metastatic renal cell carcinoma (mRCC). 
Salvage treatment with nivolumab/ipilimumab for patients 
who progress on nivolumab monotherapy appeared to be 
of limited benefit.

Nivolumab is approved for patients with VEGFR TKI-resistant 
RCC and the nivolumab/ipilimumab combination is approved 
for treatment-naïve patients with IMDC intermediate-risk 
and poor-risk RCC.

Dr Michael Atkins (Georgetown Lombardi Comprehensive 
Cancer Center, DC, USA) presented the results of the phase 
2 HCRN GU16-260 trial (NCT03117309), which evaluated 
the efficacy and toxicity of nivolumab monotherapy in 
treatment-naïve RCC as well as the efficacy of nivolumab/
ipilimumab salvage in patients with tumours resistant to 
initial nivolumab monotherapy [1]. Eligible patients with 
treatment-naïve RCC started nivolumab monotherapy until 

progressive disease, toxicity, or completion of 96 weeks of 
treatment (Part A). Patients with progressive disease prior 
to, or stable disease at 48 weeks were potentially eligible to 
receive salvage nivolumab/ipilimumab (4 cycles) followed by 
nivolumab maintenance (Part B).

A total of 123 treatment-naïve mRCC patients (28% favourable 
risk, 62% intermediate risk, 10% poor risk) started monotherapy 
with nivolumab. At a median follow-up of 27.7 months, 35 
patients had gone on to Part B. Of the remaining 88 patients, 26 
were still in response and 62 did not go on to Part B for various 
reasons.

Objective response rate (ORR) in Part A was 34.1% (favourable 
risk 57.1%, intermediate risk 23.6%, and poor risk 33.3%). ORR 
by PD-L1 status was 26.9% in PD-L1-negative patients, 50% 
in PD-L1 range 1-20%, and 75% in PD-L1 >20% (trend test 
P-value 0.002). The median duration of response to nivolumab 
monotherapy was 27.6 months with 26/42 responders 
including 17/20 (85%) with favourable risk patients remaining 
progression-free at data lock. Median PFS was 8.3 months 
(32.5 months for favourable risk, 5.4 months for intermediate 
risk, and 5.2 months for poor risk patients). One-year PFS rate 
was 75.0% for PD-L1 >20% versus 34.6% for PD-L1-negative 
patients (P=0.05). ORR in Part B was 11.4% (favourable risk 
33.10%, intermediate risk 7.4%, and poor risk 0%).

Dr Atkins concluded that “nivolumab monotherapy represents 
an alternative first-line treatment option, particularly in 
ipilimumab or TKI averse patients, and maybe for the 
patients with a stable or managed auto-immune condition. 
Efficacy appears to correlate with tumour PD-L1 status. 
Salvage treatment with nivolumab/ipilimumab is frequently 
not feasible and of limited benefit.”

1. Atkins MB, et al. Phase II study of nivolumab and salvage nivolumab + ipilimumab 
in treatment-naïve patients (pts) with advanced clear cell renal cell (HCRN GU16-
260-Cohort A): Final report. Abstract 288, ASCO GU 2022, 17–19 February.

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2775361
https://www.clinical-genitourinary-cancer.com/article/S1558-7673(21)00091-4/fulltext
https://www.cell.com/cancer-cell/fulltext/S1535-6108(20)30542-0
https://clinicaltrials.gov/ct2/show/NCT03117309
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Penile and Testicular Cancer
HPV-positive and HPV-negative penile 
squamous cell carcinoma are molecularly 
distinct tumours
Penile squamous cell carcinoma is an aggressive 
malignancy with few effective treatment options. 
Genomic and molecular profiling of the tumours reveals 
targetable genetic alterations. 

Penile squamous cell carcinoma is a rare and aggressive 
malignancy with few treatments in the advanced setting and 
little success of immune checkpoint inhibitors.Around half 
of penile squamous cell carcinoma cases are linked to HPV 
infection. More insight into the landscape of somatic alterations 
and immune checkpoint inhibitor-related biomarkers in penile 
squamous cell carcinoma could establish signatures for HPV-
dependent and HPV-independent oncogenesis. Therefore, Dr 
Bassel Nazha (Emory University, GA, USA) and colleagues 
retrospectively analysed data of 108 patients with penile 
squamous cell carcinoma [1]. 

Penile squamous cell carcinoma tumours were genetically and 
molecularly characterised using next-generation sequencing, 
PD-L1 expression, microsatellite instability (MSI), tumour 
mutational burden (TMB), and HPV16/18 status. Among the 
entire cohort (n=108), 86% of tumours were primary and 22% 
of tumours were metastatic. In the overall cohort, the most 
frequently detected mutations were TP53 (46%), CDKN2A 
(26%), PIK3CA (25%), TERT promoter (22%), KMT2C (16%), and 
NOTCH1 (14%). Overall, 51% of tumours were PD-L1-positive, 
10.7% had high TMB, and 1.1% had dMMR/MSI-H.

Of the 108 tumours, 29 had HPV status tested (16 HPV-
negative, HPV-positive). KMT2C mutations (33.3% vs 0%), 
CREBBP mutations (23% vs 0%), and FGF3 amplifications 
(30.8% vs 0%) were specific to HPV-positive tumours, while 
CDKN2A mutations (37.5% vs 0%) were exclusive to HPV-
negative tumours. HPV-negative tumours also had a trend 
towards increased TP53 (62.5% vs 7.7%) and TERT promoter 
(76.9% vs 25%) alterations.

TMB-high status was exclusively found in the HPV-positive 
tumours (30.8% vs 0%), while PD-L1 and dMMR/MSI-H status 
were not statistically different between the 2 groups.

Based on these results, Dr Nazha concluded that “HPV-
positive and HPV-negative penile squamous cell carcinoma 
are molecularly distinct tumours. In addition, penile squamous 
cell carcinomas harbour potentially targetable alterations; 
e.g. one third of patients in the cohort had alterations in 
the PIK3 pathway. The finding that TMB-high status was 
exclusive to patients with HPV-positive tumours requires 
confirmation in larger datasets and could be used for better 
patient stratification in immune checkpoint inhibitor clinical 
trials.”

1. Nazha B, et al. Comprehensive genomic profiling of penile squamous cell 
carcinoma and impact of HPV status on immune-checkpoint inhibition-related 
biomarkers. Abstract 4, ASCO GU 2022, 17–19 February.

Atezolizumab does not improve survival in 
advanced penile cancer
The phase 2 PERICLES trial examining atezolizumab 
with or without radiotherapy in patients with advanced 
squamous cell carcinoma of the penis missed its primary 
endpoint of 1-year progression-free survival (PFS) ≥35%.

Patients with advanced squamous cell carcinoma of the penis 
have a poor prognosis and high morbidity, due to progressive 
locoregional disease [1]. Previous experimental studies in 
this setting did not prove to be successful [2,3]. Pre-clinical 
studies show high rates of infiltrating immune cells and high 
PD-L1 expression, suggesting that immunotherapy may be 
beneficial for these patients [4].

The single-centre, phase 2 PERICLES trial (NCT03686332) 
assessed the activity of atezolizumab with or without 
radiotherapy to control locoregional lymph node disease 
in patients with advanced squamous cell carcinoma of the 
penis. The study enrolled 32 patients with stage IV disease. 
Any previous treatment except for immunotherapy was 
allowed. All participants were treated with atezolizumab 
for a maximum of 1 year. Participants (n=20) expected to 
benefit from radiotherapy for locoregional disease control 
(cohort A) received additional radiotherapy. The primary 
endpoint was 1-year PFS for the full cohort. The primary 
objective target was 1-year PFS ≥35%. Dr Hielke-Martijn 
de Vries (Netherlands Cancer Institute, the Netherlands) 
presented the results [5].

https://clinicaltrials.gov/ct2/show/NCT03686332
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The median PFS was 2.5 months and 1-year PFS was 12.5%, 
which did not meet the primary objective. Participants with 
PD-L1 positivity and those who were positive for human papil-
lomavirus (HPV) showed slightly higher PFS (see Figure). The 
2 patients who responded well to treatment were both PD-L1-
positive and high-risk HPV-positive. The response rate was 
33% (23% partial response and 10% complete response). Me-
dian overall survival was 11.5 months.

In terms of toxicity, 20 patients (63%) across both arms expe-
rienced any grade of immuno  therapy-related adverse events 
while 3 (9.4%) experienced grade 3 or 4 adverse events. In the 

radiotherapy arm, 18 patients (90%) experienced radiotherapy-
related adverse events, with 13 (65%) being grade 3 or 4.

“Despite some evidence of anti-tumour activity from 
atezolizumab, the trial did not meet its endpoint,” concluded 
Dr de Vries. “The combination with radiotherapy did not 
improve outcomes of immunotherapy.”

1. Graafland NM, et al. Int J Cancer. 2011;128:426–432.
2. Djajadiningrat RS, et al. Clin Genitour Cancer. 2015;13:44–49.
3. Ottenhof S, et al. Eur Urol Suppl. 2019;18:e655.
4. de Vries H-M, et al. Eur Urol Focus. 2019;5:718–721.
5. de Vries H-M, et al. Clinical results of PERICLES: A phase II trial investigating 

atezolizumab +/- radiotherapy for advanced squamous cell carcinoma of the 
penis. Abstract 3, ASCO GU 2022, 17–19 February.
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Biomarkers to distinguish necrosis from 
teratoma before pcRPLND in testicular cancer
Post-chemotherapy retroperitoneal lymph node dis-
section (pcRPLND) is overtreatment for metastatic non-
seminomatous testicular cancer in about half the cases. 
Differential expression of AGR2 and KRT19 in teratoma 
and necrotic tissue could be used to reliably distinguish 
patients with teratoma from those with necrosis and 
reduce overtreatment. 

Metastatic non-seminomatous testicular tumour patients 
with residual retroperitoneal tumour masses >1 cm after 
chemotherapy are treated with pcRPLND to remove viable 
tumours and teratoma, which are present in approximately 
10% and 40% of cases, respectively. However, histopathology 
only identifies scar tissue/necrosis in up to 50%. In those 
patients, surgical therapy is not necessary, resulting in a 
relevant overtreatment. So far, no adequate pre-operative 
distinction between the histologies exists. Recently, the first 
biomarker was described with miR371a-3p in serum, which 
is highly specific for viable testicular germ cell tumours (GCT) 
but not for teratoma and/or necrosis [1].

Dr Tim Nestler (University of Cologne, Germany) presented 
results from a study aimed to identify mRNAs and proteins that 

are differentially expressed between viable tumours, teratoma, 
and necrosis in pcRPLND-resected cells [2]. Included were 
48 patients, 16 in each histology subgroup. Representative 
regions were micro-dissected and subjected to mRNA analysis 
and a comprehensive proteomics analysis.

For the comparison of teratoma and necrosis, 84 mRNAs 
and 25 proteins were significantly differentially expressed. 
Only 2 proteins, anterior gradient 2 (AGR2) and cytokeratin 
19 (KRT19), had significantly differential expressions on both 
levels. 

“With AGR2 and KRT19, we have identified 2 proteins with their 
corresponding genes that are significantly and differentially 
expressed in the pcRPLND specimen in the clinically relevant 
groups teratoma and necrosis,” concluded Dr Nestler. “In 
perspective, these proteins could be targeted by radiolabelled 
ligands as a tracer in order to reliably distinguish patients with 
teratoma from those with necrosis by means of functional 
imaging. Thus, overtreatment with pcRPLND of patients with 
necrosis could be safely reduced.”

1. Diekman KP, et al. J Clin Oncol. 2019;37:1412–1423.
2. Nestler T, et al. Differentially expressed mRNA/proteins can distinguish viable germ 

cell tumors and teratomas from necrosis in retroperitoneal lymph node resections 
after chemotherapy (pcRPLND). Abstract 408, ASCO GU 2022, 17–19 February.

https://ascopubs.org/doi/10.1200/JCO.18.01480

