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Results of a Multicenter, Phase 2 Study of Nivolumab and 
Ipilimumab for Patients With Advanced Rare Genitourinary 

Malignancies
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Mehmet A. Bilen, MD 3; Andrew L. Schmidt, MD 1; Guru P. Sonpavde, MD1; Kerry L. Kilbridge, MD1;   

Atish D. Choudhury, MD, PhD1; Amir Mortazavi, MD4; Amishi Y. Shah, MD2; Aradhana M. Venkatesan, MD2;   

Glenn J. Bubley, MD5; Arlene O. Siefker-Radtke, MD2; Rana R. McKay, MD 6; and Toni K. Choueiri, MD 1

BACKGROUND: In this multicenter, single-arm, multicohort, phase 2 trial, the efficacy of nivolumab and ipilimumab was evaluated in 

patients with advanced rare genitourinary cancers, including bladder and upper tract carcinoma of variant histology (BUTCVH), adrenal 

tumors, platinum-refractory germ cell tumors, penile carcinoma, and prostate cancer of variant histology (NCT03333616). METHODS: 

Patients with rare genitourinary malignancies and no prior immune checkpoint inhibitor exposure were enrolled. Patients received 

nivolumab at 3 mg/kg and ipilimumab at 1 mg/kg intravenously every 3 weeks for 4 doses, and this was followed by 480 mg of nivolumab 

intravenously every 4 weeks. The primary endpoint was the objective response rate (ORR) by the Response Evaluation Criteria in Solid 

Tumors (version 1.1). RESULTS: Fifty-five patients were enrolled at 6 institutions between April 2018 and July 2019 in 3 cohorts: BUTCVH 

(n = 19), adrenal tumors (n = 18), and other tumors (n = 18). The median follow-up was 9.9 months (range, 1 to 21 months). Twenty-eight 

patients (51%) received 4 doses of nivolumab and ipilimumab; 25 patients received nivolumab maintenance for a median of 4 cycles 

(range, 1-18 cycles). The ORR for the entire study was 16% (80% confidence interval, 10%-25%); the ORR in the BUTCVH cohort, including 

2 complete responses, was 37%, and it was 6% in the other 2 cohorts. Twenty-two patients (40%) developed treatment-related grade 

3 or higher toxicities; 24% (n = 13) required high-dose steroids (≥40 mg of prednisone or the equivalent). Grade 5 events occurred in 3   

patients; 1 death was treatment related. CONCLUSIONS: Nivolumab and ipilimumab resulted in objective responses in a subset of pa-

tients with rare genitourinary malignancies, especially those with BUTCVH. An additional cohort exploring their activity in genitourinary 

tumors with neuroendocrine differentiation is ongoing. Cancer 2021;127:840-849. © 2020 American Cancer Society. 

LAY SUMMARY: 

• Patients with rare cancers are often excluded from studies and have limited treatment options.

• Fifty-five patients with rare tumors of the genitourinary system were enrolled from multiple sites and were treated with nivolumab and 

ipilimumab, a regimen used for kidney cancer.

• The regimen showed activity in some patients, particularly those with bladder or upper tract cancers of unusual or variant histol-

ogy; 37% of those patients responded to therapy.

• Additional studies are ongoing to better determine who benefits the most from this combination. 

KEYWORDS: adrenal tumor, bladder or upper tract tumor of variant histology, genitourinary, immunotherapy, rare cancer.

INTRODUCTION
Rare cancers pose unique therapeutic challenges with limited data to guide treatment decisions. Although the 
International Rare Cancer Initiative defines a rare cancer as one with an incidence less than 6 cases per 100,000 per 
year, these diverse malignancies collectively account for more than 20% of all cancer diagnoses.1 Rare genitourinary 
malignances based on this definition include penile carcinoma and adrenocortical carcinoma (ACC), both of which 
have few established therapeutic options.2-6 Germ cell tumors, also a rare diagnosis, generally have an excellent prog-
nosis, but once they are platinum refractory, treatment options are limited.7 Among more common tumors, those 
with variant histology have a poor prognosis. In urothelial carcinoma, the incidence of divergent differentiation in 
cystectomy specimens is as high as 33%, and the World Health Organization has noted more than 10 histologic vari-
ants.8,9 Although accounting for only 1% of prostate cancers, small cell carcinoma of the prostate is associated with 
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a poor prognosis and limited therapeutic options.10,11 
Collectively, these rare genitourinary malignancies are 
often excluded from clinical trials, and this leaves these 
patients with a dearth of options beyond experimental 
therapies.

Immune checkpoint inhibitor–containing regimens 
are a cornerstone of the treatment of urothelial and renal 
cell carcinomas.12-18 They also have a role in prostate 
cancer, where the tumor-agnostic approval of pembroli-
zumab, a monoclonal antibody inhibitor of programmed 
death 1 (PD-1), for patients with microsatellite instabil-
ity has led to durable responses in a subset of the small 
number of patients (<5%) harboring this alteration.19,20 
Nivolumab (also a PD-1 inhibitor) in combination with 
ipilimumab, an anti–cytotoxic T lymphocyte–associated 
antigen 4 (CTLA-4) antibody, is approved for the treat-
ment of advanced renal cell carcinoma, and this combi-
nation is currently being explored in urothelial carcinoma 
as well.17,21 Because of the challenges of treating rare 
genitourinary cancers (including those with predom-
inant variant histology), we pursued a multicenter, sin-
gle-arm, phase 2 study of nivolumab and ipilimumab in 
those patients with bladder and upper tract carcinoma of 
variant histology (BUTCVH), adrenal tumors, prostate 
cancer of variant histology (PCVH; including squamous 
or neuroendocrine differentiation), penile carcinoma, 
or platinum-refractory germ cell tumors (PRGCTs; 
NCT03333616).

MATERIALS AND METHODS

Patient Population
This study enrolled patients with histologically confirmed 
advanced rare genitourinary malignancies in 3 cohorts. 
Cohort 1 enrolled patients with BUTCVH. Cohort 2 en-
rolled patients with adrenal tumors, including ACCs and 
pheochromocytomas/paragangliomas. Cohort 3 enrolled 
patients with other tumors, including PCVH (squamous 
and small cell), PRGCTs, Leydig cell tumors, and penile 
carcinoma. Patients with variant histology were deemed 
eligible if >90% of the pathologic specimen (surgical 
specimen or biopsy) represented the variant histology. A 
pathology review at each institutional site, conducted by 
a genitourinary pathologist, was required to confirm the 
histology. Advanced disease was defined as unresectable, 
locally recurrent, or metastatic according to the seventh 
edition of the American Joint Committee on Cancer stag-
ing system. Patients could have received any number of 
prior therapies provided that they had not had any PD-1/
PD-L1 or CTLA-4 inhibitors; patients enrolled with 

PRGCTs must have progressed on platinum therapy in 
both the initial and salvage settings. Other inclusion cri-
teria included the presence of measurable disease per the 
Response Evaluation Criteria in Solid Tumors (RECIST; 
version 1.1), an Eastern Cooperative Oncology Group 
performance status ≤ 2, adequate organ function at 
the baseline, and an absence of active brain metastases. 
Patients with a history of autoimmune disease requiring 
≥10 mg of prednisone per day or the equivalent were   
excluded. The study was approved by the institutional   
review board at each participating institution. All patients 
provided written informed consent.

Study Design
This was a multicenter, investigator-initiated, single-arm, 
phase 2 study. Before the initiation of therapy, patients 
underwent a baseline tumor biopsy unless this was not 
medically feasible. Eligible patients received treatment 
with nivolumab at 3 mg/kg and ipilimumab at 1 mg/kg 
intravenously every 3 weeks for 4 doses; this was followed 
by 480 mg of nivolumab every 4 weeks until intolerable 
toxicity or withdrawal of consent. Dose modifications 
were not permitted, although dose delays were allowed. 
Clinical and laboratory assessments were performed with 
each infusion. Imaging assessments occurred at the base-
line, at 12 weeks, and every 8 weeks thereafter. The re-
sponse was assessed by RECIST (version 1.1). In patients 
who experienced a response, subsequent imaging assess-
ments were used for response confirmation every 6 weeks. 
Patients experiencing progression but continuing to de-
rive a clinical benefit (as determined by the treating inves-
tigator) could continue on therapy beyond progression. 
After treatment discontinuation, an optional tumor bi-
opsy was performed in patients with an objective response 
to therapy and subsequent disease progression. Toxicity 
was assessed with the Common Terminology Criteria for 
Adverse Events (version 4.0).

Statistical Analysis
The primary endpoint was the objective response rate 
(ORR) with a complete response or partial response as the 
best overall response according to RECIST (version 1.1) 
by investigator assessment. The 1-stage design was used to 
enroll 19 eligible patients per cohort; this provided 94% 
power to distinguish a true ORR of 35% versus 10% 
under a 1-sample binomial test with a 1-sided α value of 
.11. At least 4 responses among 19 patients were required 
to consider the treatment promising. Evaluable patients 
who received at least 1 dose of either study treatment were 
included in the analysis.
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ORR was summarized with the exact binomial 80% 
confidence intervals (CIs) for each cohort separately. A 
pooled analysis of all tumor types was also conducted as 
a secondary analysis. Medians and 95% CIs of times to 
event endpoints such as progression-free survival (PFS; 
time from treatment initiation to progression by RECIST 
criteria or death from any cause, censored at the date of 
the last disease assessment) and overall survival (OS; time 
from treatment initiation to death, censored at the date of 
the last follow-up for those who had not died) were sum-
marized with Kaplan-Meier estimates. Statistical analysis 
was performed with SAS 9.4 software (SAS Institute, 
Cary, North Carolina).

RESULTS

Baseline Characteristics

Between April 2018 and July 2019, 57 patients were   
enrolled from 6 centers in the United States (Dana-
Farber Cancer Institute, Boston, Massachusetts; Beth 

Israel Deaconess Medical Center, Boston, Massachusetts; 
Moores Cancer Center of the University of California San 
Diego, La Jolla, California; The University of Texas MD 
Anderson Cancer Center, Houston, Texas; Winship Cancer 
Institute of Emory University, Atlanta, Georgia; and The 
Ohio State Cancer Center, Columbus, Ohio), as outlined 
in Figure 1. Two patients never initiated therapy and were 
excluded from the primary analysis cohort (n = 55). The 
final analysis included 19 patients with BUTCVH in co-
hort 1 (squamous cell [n = 6], adenocarcinoma [n = 4], 
urachal carcinoma [n = 4], small cell carcinoma [n = 3], 
plasmacytoid carcinoma [n = 1], and spindle cell carci-
noma [n = 1]), 18 patients with adrenal tumors in cohort 
2 (ACC [n = 16] and paraganglioma [n = 2]), and 18   
patients with other tumors in cohort 3 (PCVH [n = 5],   
penile carcinoma [n = 6], PRGCT [n = 5], Sertoli cell 
tumor [n = 1], and squamous carcinoma of the pros-
tatic urethra [n = 1]). Patient demographics are noted in 
Table 1; the median age was 59 years with an excellent 
performance status (Eastern Cooperative Oncology Group 

Figure 1. Enrollment and treatment exposure across 3 cohorts. BUTCVH indicates bladder and upper tract carcinoma of variant 
histology.
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performance status of 0 or 1, 98%). Among those with 
BUTCVH, 68% of the patients (n = 13) had received 
prior systemic chemotherapy, with 21% (n = 4) having re-
ceived 2 or more lines of therapy. Among those with ACC, 
17% (n = 3) received concurrent mitotane.

Treatment Exposure
Of the 55 patients who received at least 1 treatment, 
51% (n = 28) received all 4 doses of nivolumab and ip-
ilimumab, whereas 35% (n = 19) received 2 or fewer cy-
cles. Maintenance nivolumab was provided to 45% of the 
patients (n = 25); 23 of these patients completed all 4 
doses of ipilimumab with nivolumab, and 2 received only 
3 doses of ipilimumab with nivolumab. Treatment delays 
occurred in 15% of the patients (n = 8) during induction, 
and 7% (n = 4) required a delay during maintenance. The 
median number of cycles of maintenance nivolumab was 
4 (range, 1-18). At the time of the data cutoff, 82% (n 
= 45) had discontinued therapy: 51% (n = 28) because 
of disease progression or death, 25% (n = 14) because of 
toxicity, and 5% (n = 3) because of other reasons.

Efficacy
As of the data cutoff (February 10, 2020), the overall me-
dian follow-up was 9.9 months (range, <1-21 months) 
from protocol treatment initiation. Because of differences 
in accrual rates, this varied among cohorts: 16.6 months 

(range, 1.2-21 months) for patients with BUTCVH, 8.9 
months (range, 2.6-17.1 months) for patients with adre-
nal tumors, and 6.5 months (range, 1-12.8 months) for 
patients with other tumors. Overall, the ORR was 16% 
(80% CI, 10%-25%). The ORR was 37% (80% CI, 
22%-54%) in the BUTCVH cohort and 6% (80% CI, 
1%-20%) in both cohorts 2 and 3. The breakdown by his-
tology and prior therapy within each cohort is detailed in 
Table 2. Overall, 38% (n = 21), including 47% (n = 9) in 
the BUTCVH cohort, experienced some degree of tumor 
shrinkage (Fig. 2). The median duration of response was 
not reached for those with a response. Sixty-seven percent 
(6 of 9) maintained a response for more than 9 months, 
with 78% (n = 7) still on therapy at the time of analy-
sis. The median PFS was 2.8 months (95% CI, 2.7-5.2 
months), and the 12-month OS rate was 56% (95% CI, 
38%-70%), with variability among the cohorts (Fig. 3).

Toxicity
Adverse events were assessed in all 55 patients who received 
at least 1 dose of therapy. The most common treatment-
related adverse events of any grade occurring in >10% of 
the patients included elevated liver enzymes (38%), fatigue 
(36%), rashes (35%), diarrhea (24%), thyroid disorders 
(22%), pruritus (18%), elevated lipase (16%), pulmonary 
symptoms (15%), hypnatremia (11%) and arthralgias 

TABLE 1. Patient Demographics and Disease Characteristics

Characteristic Cohort 1: BUTCVH Cohort 2: Adrenal Tumors Cohort 3: Other Total Cohort

Patients, No. 19 18 18 55
Age, median, y 61 45 60 59
Sex, No. (%)

Female 5 13 2 20 (36.4)
Male 14 5 16 35 (63.6)

Race, No. (%)
White 14 12 14 40 (72.7)
African American 2 3 1 6 (10.9)
Other 3 3 3 9 (16.4)

M stage at initial diagnosis, No. (%)
M0 9 5 6 20 (36.4)
M1 6 6 4 16 (29.1)
Unknown 4 7 8 19 (34.5)

Prior systemic therapies, No. (%)
No 6 4 2 12 (21.8)
Yes 13 14 16 43 (78.2)

No. of prior systemic therapies, No. 
(%)
0 6 4 2 12 (21.8)
1 9 4 4 17 (30.9)
2 3 9 6 18 (32.7)
≥3 1 1 6 8 (14.6)

ECOG performance status, No. (%)
0 13 11 8 32 (58.2)
1 6 7 9 22 (40.0)
2 — — 1 1 (1.8)

Abbreviations: BUTCVH, bladder and upper tract carcinoma of variant histology; ECOG, Eastern Cooperative Oncology Group.
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(11%; Table 3). A treatment related grade 3 or higher tox-
icity was experienced by 22 patients (40%). There were 3 
deaths during the study: 2 were related to disease progres-
sion, and 1 was attributed to treatment-related encephalop-
athy. Thirteen patients (24%) experienced immune-related 
adverse events requiring high-dose corticosteroids (≥40 
mg of prednisone per day or the equivalent).

DISCUSSION
Our findings suggest that the combination of 
nivolumab and ipilimumab has efficacy in a subset 
of rare genitourinary malignancies. We observed dif-
ferential responses between the cohorts of rare geni-
tourinary malignancies, with the most robust objective 
responses seen in the BUTCVH cohort; this provides a 

rationale for exploring the combination further in this 
subpopulation. The safety profile of the combination 
of nivolumab and ipilimumab in this study is consist-
ent with that previously reported in larger trials, and it 
is favorable in comparison with regimens with higher 
doses of ipilimumab.22

In a trial devoted exclusively to patients with 
rare genitourinary malignancies, we enrolled 55 pa-
tients from 6 medical centers in less than 18 months. 
Although basket trials are being explored across tumors 
on the basis of genetic alterations and umbrella trials 
are exploring drugs in the same cancers with different 
mutations, our tumor-agnostic approach tests immuno-
therapy (an established regimen in renal cell carcinoma) 
across genitourinary malignancies that would otherwise 
be ineligible for clinical trials. The rapidity of this tri-
al’s accrual exemplifies the unmet need for rare genito-
urinary malignancies. This study is complementary to 
the Dual Anti–CTLA-4 and Anti–PD-1 Blockade in 
Rare Tumors (DART) trial (NCT02834013), a large 
cooperative group trial exploring the combination of 
ipilimumab at a dose of 1 mg/kg every 6 weeks with 
nivolumab at 240 mg every 2 weeks in patients with 
rare malignancies, including BUTCVH, squamous cell 
carcinoma variants of the genitourinary system, adrenal 
tumors, penile carcinoma, and PRGCTs. However, this 
trial is not limited to those with genitourinary malig-
nancies, and there are no data published aside from data 
for high-grade nonpancreatic neuroendocrine tumors.23 
Given our limited patient population, we were able to 
enroll and present results that could have an immediate 
impact on patient care.

The robust response in the BUTCVH cohort is 
noteworthy. Although these tumors account for less 
than 5% of all urinary tract tumors, treatment options 
are limited. The largest set of prospective data available 
is from a trial of 20 patients treated with ifosfamide, 
paclitaxel, and cisplatin (histology, adenocarcinoma 
[n = 11], squamous cell [n = 8], or small cell [n = 
1]). The ORR was 35% with a median survival of 25 
months (although survival was less than 9 months for 
patients with squamous cell carcinoma, even though 
these patients were all treatment naive).24 Our report is 
not the first for immunotherapy in this setting: 47 pa-
tients with BUTCVH treated with the PD-L1 inhibitor 
atezolizumab showed an ORR of 9%,25 whereas com-
bination therapy with the PD-L1 inhibitor durvalumab 
and the CTLA-4 inhibitor tremelimumab did not show 
any activity in 13 patients with BUTCVH.26 The ORR 
of 37% in our BUTCVH cohort, with responses seen 

TABLE 2. Response Rates

Patient Cohort

Response, No.

ORR, % (80% CI)CR/PR SD PD

Overall 9 16 29 16 (10-25)
Cohort 1: BUTCVH   

(n = 19)
7 4 8 37 (22-54)

Adenocarcinoma 1 — 3
Plasmacytoid 1a — —
Small cell carcinoma 2a — 1
Spindle cell — — 1
Squamous cell 

carcinoma
2 2 2

Urachal 1 2 1
Received prior 

chemotherapy
No 2 — 4
Yes 5 4 4

Cohort 2: adrenal 
tumors (n = 18)

1 8 9 6 (1-20)

Adrenocortical 
carcinoma

1 7 8

Paraganglioma — 1 1
Received prior 

chemotherapy
No — 2 2
Yes 1 6 7

Cohort 3: other   
(n = 17b)

1 4 12 6 (1-20)

PRGCT — 1 4
Penile carcinoma — 2 3
PCVH 1 — 4
Other — 1 1
Received prior 

chemotherapy
No — 1 1
Yes 1 3 11

Abbreviations: BUTCVH, bladder and upper tract carcinoma of variant his-
tology; CI, confidence interval; CR, complete response; ORR, objective re-
sponse rate; PCVH, prostate cancer of variant histology; PD, progressive 
disease; PR, partial response; PRGCT, platinum-refractory germ cell tumor; 
SD, stable disease.
aIncluding one CR
bOne patient who withdrew in cycle 2 without a response evaluation is not 
listed in this table but was included in the calculation of the response rate.
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across all histologies in both treatment-naive and expe-
rienced settings, is very compelling and higher than that 
seen with single-agent PD-1 inhibition after treatment 
with platinum-containing chemotherapy.25 A multico-
hort study in bladder carcinoma using ipilimumab at 
1 mg/kg and nivolumab at 3 mg/kg showed an ORR 
of 26.9%. However, the ORR rose to 38.0% when an 
alternative dosing schedule of ipilimumab at 3 mg/kg 
and nivolumab at 1 mg/kg was administered, albeit 
with an absolute 10% increase in the rates of grade 3 or 
higher toxicities.21 Because of its superior efficacy, this 
is the regimen being explored as a first-line treatment 

of metastatic urothelial carcinoma (NCT03036098), 
although our data showed a comparable ORR with a 
lower, less toxic dose of ipilimumab (1 mg/kg) in con-
junction with nivolumab (3 mg/kg). The addition of 
cabozantinib to immune checkpoint inhibition is also 
intriguing: in expansion cohorts of an initial phase 1 
trial, patients were treated with 40 mg of cabozantinib 
daily in addition to nivolumab at 1 mg/kg and ipilim-
umab at 3 mg/kg (penile carcinoma, n = 3; Sertoli cell 
tumor, n = 1; and bladder small cell carcinoma, n = 1) 
or nivolumab at 3 mg/kg (BUTCVH, n = 11; PRGCT, 
n = 5; and penile, n = 1). Between the 2 cohorts, the 

Figure 2. Maximum Tumor shrinkage with nivolumab and ipilimumab across the 3 cohorts for 55 evaluable patients: (A) patients 
with BUTCVH, (B) patients with ACC and adrenal tumors, and (C) patients with penile carcinoma, PCVH, PRGCTs, and other rare 
genitourinary tumors. The dotted lines represent a partial response by RECIST criteria. ACC indicates adrenocortical carcinoma; 
BUTCVH, bladder and upper tract carcinoma of variant histology; PCVH, prostate cancer of variant histology; PRGCT, platinum-
refractory germ cell tumor; RECIST, Response Evaluation Criteria in Solid Tumors.
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ORR was 36% and notably included 4 complete re-
sponses and 2 partial responses for penile carcinoma, 
although 71% of the patients experienced a grade 3 or 
higher adverse event.27 Although more patients may 
benefit from combining targeted therapy with check-
point inhibitors, the ORR of 37% for BUTCVH in our 
study is intriguing and supports further study of this 
regimen with an expansion of this cohort planned.

ACC is another unmet need with a bimodal age 
distribution with pediatric, adolescent, and adult pop-
ulations.28 Mitotane, an oral adrenolytic, is the only 

approved therapy for metastatic ACC. It is often com-
bined with cisplatin, doxorubicin, and etoposide on the 
basis of phase 3 data demonstrating superiority to its 
combination with streptozocin; however, the ORR is 
23% with a PFS of only 5 months.29 Options at the time 
of disease progression are lacking. Single-agent pembroli-
zumab has shown some activity, with responses seen in 
2 of 14 patients (14.3%) and in 9 of 39 patients (23%) 
in a second study.30,31 In the largest study to date of im-
mune checkpoint blockade in ACC (n = 55), the PD-L1 
inhibitor avelumab showed an ORR of 6%, with 50% of 

Figure 3. Kaplan-Meier curves for (A) progression-free survival and (B) overall survival by cohort. The cohorts included patients with 
BUTCVH, patients with adrenal tumors, and patients with other rare genitourinary tumors (penile carcinoma, platinum-refractory 
germ cell tumors, prostate cancer of variant histology, and others). BUTCVH indicates bladder and upper tract carcinoma of variant 
histology; NR, not reached.

A

B
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the patients continuing on mitotane.32 Similarly to the 
series with pembrolizumab, the combination of avelumab 
and mitotane could be administered safely. Although the 
ORR in our ACC cohort was only 6%, the clinical ben-
efit rate approached 50%. In the 2 patients with meta-
static paraganglioma, there were no observed responses, 
although these numbers are too small to make inferences 
about efficacy. In a phase 2 study of pembrolizumab that 
included 9 patients with paraganglioma, there were no 
confirmed responses, but the disease control rate at 27 
weeks was 33%.33 Further analysis of the nature and du-
ration of disease control needs to be performed to define 
the role of this combination in adrenal tumors.

The final cohort is limited by the heterogeneity of its 
tumor histologies, but the ORR observed is not encourag-
ing for penile carcinoma or PRGCTs. There is a strong ra-
tionale for the use of immunotherapy in penile carcinoma 
extrapolated from other human papillomavirus–related 
malignancies.34 However, in our limited study, patients 
with penile carcinoma (n = 5) did not respond; this was 
akin to another small study with single-agent pembroli-
zumab, in which only 1 of 3 patients showed a response.33 
Dedicated trials such as NCT03774901, which is explor-
ing the role of maintenance avelumab therapy, will be 
critical to understanding whether immune checkpoint 
inhibitors have a role in penile carcinoma, and so will fur-
ther studies of cabozantinib for determining its efficacy in 
light of phase 1 data.27 Our data add to the growing liter-
ature showing that immunotherapy does not play a role in 

PRGCTs.35,36 It should be noted that none of the patients 
in our study had choriocarcinoma, for which preclinical 
work exploring the role of PD-1 in immune tolerance 
and the activity of immune checkpoint blockade in gesta-
tional trophoblastic disease suggests that immunotherapy 
may have efficacy.1,37

The data for patients with small cell histology is 
noteworthy. The majority of treatments for small cell 
carcinoma of the genitourinary tract are extrapolated 
from small cell carcinoma of the lung, for which a plat-
inum doublet with etoposide is a standard of care.38,39 
Recently, atezolizumab administered concurrently with 
platinum chemotherapy has been granted regulatory 
approval because of a 2-month improvement in OS in 
comparison with platinum therapy alone.40 However, 
in the context of lung cancer, a strategy not incorporat-
ing chemotherapy, such as immunotherapy escalation 
with the combination of nivolumab and ipilimumab, 
has been disappointing. In a phase 3 study of patients 
with chemorefractory small cell lung cancer, patients 
were randomized 3:2 to nivolumab at 3 mg/kg every 
2 weeks or nivolumab at 1 mg/kg plus ipilimumab at 
3 mg/kg every 3 weeks for 4 cycles followed by main-
tenance nivolumab. Although the ORR increased with 
nivolumab plus ipilimumab (21.9% vs 11.6%), OS was 
not improved, whereas a 3-fold increase in grade 3 or 
4 treatment-related adverse events was seen with the 
combination.41 In contrast, our data showed an ORR 
of 66% (2 of 3) in those with small cell carcinoma of 

TABLE 3. Treatment-Related Adverse Events in the Overall Cohort (n = 55)

Toxicity

Toxicity Grade (CTCAE, Version 4.0), No.

Total, No. (%)Grade 1 or 2 Grade 3 Grade ≥ 4

Liver abnormalities 14 7 — 21 (38)
Fatigue 20 — — 20 (36)
All rashes 19 — — 19 (35)
Diarrhea 8 5 — 13 (24)
Thyroid disorders 11 1 — 12 (22)
Pruritus 10 — — 10 (18)
Lipase increased 6 3 — 9 (16)
Pulmonary 8 — — 8 (15)
Arthralgia 4 2 — 6 (11)
Hyponatremia 4 1 1 6 (11)
Anemia 2 1 — 3 (5)
Autoimmune disorder — — 2 2 (4)
Encephalopathy — — 1a 1 (2)
Seizure — — 1 1 (2)
Pneumonitis — 1 — 1 (2)
CPK increased — — 1 1 (2)
Sinus tachycardia — 1 — 1 (2)
Hypokalemia — 1 — 1 (2)
Generalized muscle weakness — 1 — 1 (2)

Abbreviations: CPK, creatine phosphokinase; CTCAE, Common Terminology Criteria for Adverse Events.
Listed adverse events occurred at a frequency >10% or were grade 3 or higher according to the Common Terminology Criteria for Adverse Events.
aGrade 5 toxicity.
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the bladder and an ORR of 20% (1 of 5) in those with 
small cell carcinoma of the prostate along with less tox-
icity from this combination of lower dose ipilimumab 
with higher dose nivolumab. In conjunction with data 
from the DART trial showing a 44% ORR to nivolumab 
with ipilimumab at 1 mg/kg every 6 weeks in patients 
with high-grade nonpancreatic neuroendocrine tumors 
(n = 18), there is a role for combined checkpoint inhi-
bition in this setting.23 To that end, our trial continues 
to enroll a fourth cohort of patients with small cell or 
high-grade neuroendocrine tumors from any site within 
the genitourinary tract.

In summary, our results provide important insights 
into the treatment of rare genitourinary malignancies 
with the combination of nivolumab and ipilimumab. 
The rapidity with which this trial accrued patients with 
these rare malignancies highlights the unmet need for 
these patients. Aside from exhibiting efficacy in some 
genitourinary tumors with a manageable toxicity pro-
file, our data exemplify collaboration between academia 
and industry. Focusing trials on rare tumors within a 
certain field enables adaptive trial designs with rapid 
enrollment and analysis of the data to allow for ex-
pansion for those tumor types that show a response, as 
has already been done with small cell carcinoma of the 
genitourinary tract with an expansion of the BUTCVH 
cohort planned. Ongoing correlative work exploring 
(but not limited to) the PD-L1 status and the tumor 
mutational burden will be critical to further delineat-
ing which patients derive the most benefit from this 
combination.

FUNDING SUPPORT
This work was supported by Bristol-Myers Squibb. The University of Texas 
MD Anderson Cancer Center is supported by the National Institutes of 
Health (grant P30 CA016672).

CONFLICT OF INTEREST DISCLOSURES
Bradley Alexander McGregor discloses payment for consulting from 
Bayer, Astellas, AstraZeneca, Seattle Genetics, Exelixis, Nektar, Pfizer, 
Janssen, Genentech, Eisai, and EMD Serono and personal fees from 
Dendreon and Bristol-Myers Squibb and has received research support for 
the Dana-Farber Cancer Institute from Bristol-Myers Squibb, Calithera, 
Exelixis, and Seattle Genetics. Matthew T. Campbell discloses payment 
for consulting/advisory boards from Apricity Health, Astellas, Exelixis, 
AstraZeneca, Eisai, EMD Serono, Genentech, Seattle Genetics, and 
Pfizer; reports sponsored education programs by Bristol-Myers Squibb, 
Roche, and AstraZeneca; has performed education programs (not con-
tinuing medical education) for Roche and Pfizer/EMD Serono; and has 
received support for research from Exelixis, Janssen, AstraZeneca, Pfizer/
EMD Serono, and Apricity Health. Mehmet A. Bilen has acted as a paid 
consultant for and/or as a member of advisory boards for Exelixis, Bayer, 
Bristol-Myers Squibb, Eisai, Pfizer, AstraZeneca, Janssen, Genomic 
Health, Nektar, and Sanofi and has received grants for his institution 
from Xencor, Bayer, Bristol-Myers Squibb, Genentech/Roche, Seattle 

Genetics, Incyte, Nektar, AstraZeneca, Tricon Pharmaceuticals, Peleton 
Therapeutics, and Pfizer for work performed outside the submitted 
work. Andrew L. Schmidt has received educational travel assistance from 
Astellas and Pfizer. Guru P. Sonpavde discloses payment for consulting 
from Dava Oncology, Pfizer, Bristol-Myers Squibb, Genentech, EMD 
Serono, Novartis, Merck, Sanofi, Seattle Genetics/Astellas, AstraZeneca, 
Exelixis, Janssen, Amgen, Eisai, and Bicycle Therapeutics; personal fees 
from UpToDate, Physicians Education Resource, OncLive, Research to 
Practice, Medscape, and Elsevier Practice Update; grants from Janssen; 
research support for his institution from Boehringer-Ingelheim, Bayer, 
Pfizer, Merck, Sanofi, and AstraZeneca; and travel fees from Bristol-
Myers Squibb and AstraZeneca. He is also on steering committees for 
trials for Bristol-Myers Squibb, Bavarian Nordic, Seattle Genetics, and 
QED (all unpaid) and AstraZeneca and Debiopharm (both paid). Atish 
D. Choudhury discloses honoraria from Clovis, Dendreon, and Bayer 
and research funding for his institution from Bayer and Pfizer. Amir 
Mortazavi serves on advisory boards for Seattle Genetics and Pfizer and 
on a scientific advisory board for Debiopharm Group; he has received re-
search funding for his institution from Acerta Pharma, Genentech, Roche, 
Merck, Novartis, Seattle Genetics, Astellas Pharma, Mirati Therapeutics, 
Bristol-Myers Squibb, and Debiopharm Group. Amishi Y. Shah dis-
closes payment for consulting from Eisai, Oncology Information Group/
Roche, Pfizer, and Exelixis; personal fees from Bristol-Myers Squibb; and 
research support from Bristol-Myers Squibb, Eisai, and EMD Serono. 
Aradhana M. Venkatesan reports consulting for Pfizer; research sup-
port from the National Institutes of Health/National Cancer Institute 
(award P30 CA016672); awards from the Institutional Research Grant 
Program and the Radiation Oncology and Cancer Imaging Program 
of The University of Texas MD Anderson Cancer Center; and grants 
from Toshiba America Medical Systems and the Radiological Society for 
North America. Arlene O. Siefker-Radtke has served on advisory boards 
for AstraZeneca, Bavarian Nordic, Genentech, Janssen, Merck, Mirati, 
Nektar Therapeutics, and Seattle Genetics; has received research fund-
ing through her institution from Basilea Pharmaceutica, Bristol-Myers 
Squibb, Janssen, Merck, Millennium, Mirati, and Nektar Therapeutics; 
and is a speaker for Janssen. Rana R. McKay has received research fund-
ing from Bayer, Pfizer, and Tempus; serves on advisory boards for Bayer, 
Bristol-Myers Squib, Exelixis, Janssen, Novartis, Pfizer, Sanofi, Tempus, 
and Merck; and is a consultant for Dendreon and Vividion. Toni K. 
Choueiri reports grants and personal fees from AstraZeneca, Bristol-
Myers Squibb, Eisai, GlaxoSmithKline, Merck, Exelixis, Genentech, 
and Corvus; personal fees from Bayer, Cerulean, Foundation Medicine, 
Roche, Prometheus Labs, and Ipsen; and grants from Pfizer, Novartis, 
Peloton, EMD Serono, Lilly, Risai, Tracon, and Astellas outside the sub-
mitted work. The other authors made no disclosures.

AUTHOR CONTRIBUTIONS
Bradley Alexander McGregor: Literature search, study design, data col-
lection, data interpretation, analysis, and writing. Matthew T. Campbell: 
Data collection, data interpretation, and writing. Wanling Xie: Study 
design, data interpretation, analysis, and writing. Subrina Farah: Study 
design, data interpretation, analysis, and writing. Mehmet A. Bilen: Data 
collection, data interpretation, and writing. Andrew L. Schmidt: Data col-
lection, data interpretation, and writing. Guru P. Sonpavde: Data collec-
tion, data interpretation, and writing. Kerry L. Kilbridge: Data collection, 
data interpretation, and writing. Atish D. Choudhury: Data collection, 
data interpretation, and writing. Amir Mortazavi: Data collection, data 
interpretation, and writing. Amishi Y. Shah: Data collection, data inter-
pretation, and writing. Aradhana M. Venkatesan: Data collection, data 
interpretation, and writing. Glenn J. Bubley: Data collection, data inter-
pretation, and writing. Arlene O. Siefker-Radtke: Data collection, data 
interpretation, and writing. Rana R. McKay: Literature search, study 
design, data collection, data interpretation, analysis, and writing. Toni K. 
Choueiri: Literature search, study design, data collection, data interpreta-
tion, analysis, and writing.

REFERENCES
 1. Sun C, Mezzadra R, Schumacher TN. Regulation and function of the 

PD-L1 checkpoint. Immunity. 2018;48:434-452.



Nivolumab and Ipilimumab in Genitourinary Cancers/McGregor et al

849Cancer  March 15, 2021

 2. Allolio B, Fassnacht M. Clinical review: adrenocortical carcinoma: clin-
ical update. J Clin Endocrinol Metab. 2006;91:2027-2037.

 3. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J 
Clin. 2020;70:7-30.

 4. Fay AP, Elfiky A, Teló GH, et al. Adrenocortical carcinoma: the manage-
ment of metastatic disease. Crit Rev Oncol Hematol. 2014;92:123-132.

 5. Buonerba C, Di Lorenzo G, Pond G, et al. Prognostic and predictive 
factors in patients with advanced penile cancer receiving salvage (2nd or 
later line) systemic treatment: a retrospective, multi-center study. Front 
Pharmacol. 2016;7:487.

 6. Sonpavde G, Pagliaro LC, Buonerba C, et al. Penile cancer: current 
therapy and future directions. Ann Oncol. 2013;24:1179-1189.

 7. Einhorn LH, Williams SD, Chamness A, et al. High-dose chemother-
apy and stem-cell rescue for metastatic germ-cell tumors. N Engl J Med. 
2007;357:340-348.

 8. Asmis TR, Reaume MN, Dahrouge S, Malone S. Genitourinary (GU) 
small cell carcinoma (SCC): a retrospective review of treatment and 
survival patterns at the Ottawa Regional Cancer Center (ORCC)   
[abstract 4545]. J Clin Oncol. 2004;22:4545.

 9. Humphrey PA, Moch H, Cubilla AL, Ulbright TM, Reuter VE. The 
2016 WHO Classification of Tumours of the Urinary System and Male 
Genital Organs—Part B: Prostate and Bladder Tumours. Eur Urol. 
2016;70:106-119.

 10. Deorah S, Rao MB, Raman R, et al. Survival of patients with small cell 
carcinoma of the prostate during 1973-2003: a population-based study. 
BJU Int. 2012;109:824-830.

 11. Beltran H, Rickman DS, Park K, et al. Molecular characterization of 
neuroendocrine prostate cancer and identification of new drug targets. 
Cancer Discov. 2011;1:487-495.

 12. Bellmunt J, de Wit R, Vaughn DJ, et al. Pembrolizumab as second-  
line therapy for advanced urothelial carcinoma. N Engl J Med. 2017;376:  
1015-1026.

 13. Patel MR, Ellerton J, Infante JR, et al. Avelumab in metastatic urothe-
lial carcinoma after platinum failure (JAVELIN Solid Tumor): pooled 
results from two expansion cohorts of an open-label, phase 1 trial. 
Lancet Oncol. 2018;19:51-64.

 14. Sharma P, Retz M, Siefker-Radtke A, et al. Nivolumab in metastatic 
urothelial carcinoma after platinum therapy (CheckMate 275): a mul-
ticentre, single-arm, phase 2 trial. Lancet Oncol. 2017;18:312-322.

 15. Powles T, Duran I, van der Heijden MS, et al. Atezolizumab versus che-
motherapy in patients with platinum-treated locally advanced or met-
astatic urothelial carcinoma (IMvigor211): a multicentre, open-label, 
phase 3 randomised controlled trial. Lancet. 2018;391:748-757.

 16. Motzer RJ, Penkov K, Haanen J, et al. Avelumab plus axitinib versus 
sunitinib for advanced renal-cell carcinoma. N Engl J Med. 2019;380:  
1103-1115.

 17. Motzer RJ, Tannir NM, McDermott DF, et al. Nivolumab plus ipilim-
umab versus sunitinib in advanced renal-cell carcinoma. N Engl J Med. 
2018;378:1277-1290.

 18. Rini BI, Plimack ER, Stus V, et al. Pembrolizumab plus axitinib 
versus sunitinib for advanced renal-cell carcinoma. N Engl J Med. 
2019;380:1116-1127.

 19. Antonarakis ES, Piulats JM, Gross-Goupil M, et al. Pembrolizumab 
for treatment-refractory metastatic castration-resistant prostate cancer: 
multicohort, open-label phase II KEYNOTE-199 study. J Clin Oncol. 
2019;38:395-405.

 20. Le DT, Uram JN, Wang H, et al. PD-1 blockade in tumors with mis-
match-repair deficiency. N Engl J Med. 2015;372:2509-2520.

 21. Sharma P, Siefker-Radtke A, de Braud F, et al. Nivolumab alone and 
with ipilimumab in previously treated metastatic urothelial carcinoma: 
CheckMate 032 nivolumab 1 mg/kg plus ipilimumab 3 mg/kg expan-
sion cohort results. J Clin Oncol. 2019;37:1608-1616.

 22. McGregor BA, Sonpavde GP. Rare genitourinary malignancies: cur-
rent status and future directions of immunotherapy. Eur Urol Focus. 
2020;6:14-16.

 23. Patel SP, Othus M, Chae YK, et al. A phase II basket trial of dual 
anti–CTLA-4 and anti–PD-1 blockade in rare tumors (DART SWOG 
1609) in patients with nonpancreatic neuroendocrine tumors. Clin 
Cancer Res. 2020;26:2290-2296.

 24. Galsky MD, Iasonos A, Mironov S, et al. Prospective trial of ifosfamide, 
paclitaxel, and cisplatin in patients with advanced non-transitional cell 
carcinoma of the urothelial tract. Urology. 2007;69:255-259.

 25. Sternberg CN, Loriot Y, James N, et al. Primary results from SAUL, a 
multinational single-arm safety study of atezolizumab therapy for lo-
cally advanced or metastatic urothelial or nonurothelial carcinoma of 
the urinary tract. Eur Urol. 2019;76:73-81.

 26. Sarfaty M, Ostrovnaya I, Teo MY, et al. A phase II trial of durvalumab 
(MEDI4736) and tremelimumab in metastatic, nontransitional cell 
carcinoma of the urothelial tract. J Clin Oncol. 2020;38:514.

 27. Nadal RM, Mortazavi A, Stein M, et al. Results of phase I plus   
expansion cohorts of cabozantinib (Cabo) plus nivolumab (Nivo) 
and CaboNivo plus ipilimumab (Ipi) in patients (pts) with metastatic 
urothelial carcinoma (mUC) and other genitourinary (GU) malignan-
cies [abstract 515]. J Clin Oncol. 2018;36:515.

 28. Else T, Kim AC, Sabolch A, et al. Adrenocortical carcinoma. Endocr 
Rev. 2014;35:282-326.

 29. Fassnacht M, Terzolo M, Allolio B, et al. Combination chemo-
therapy in advanced adrenocortical carcinoma. N Engl J Med. 
2012;366:2189-2197.

 30. Habra MA, Stephen B, Campbell M, et al. Phase II clinical trial of 
pembrolizumab efficacy and safety in advanced adrenocortical carci-
noma. J Immunother Cancer. 2019;7:253.

 31. Raj N, Zheng Y, Kelly V, et al. PD-1 blockade in advanced adrenocor-
tical carcinoma. J Clin Oncol. 2020;38:71-80.

 32. Le Tourneau C, Hoimes C, Zarwan C, et al. Avelumab in patients 
with previously treated metastatic adrenocortical carcinoma: phase 1b 
results from the JAVELIN Solid Tumor trial. J Immunother Cancer. 
2018;6:111.

 33. Naing A, Meric-Bernstam F, Stephen B, et al. Phase 2 study of pem-
brolizumab in patients with advanced rare cancers. J Immunother 
Cancer. 2020;8:e000347.

 34. McGregor B, Sonpavde G. Immunotherapy for advanced penile   
cancer—rationale and potential. Nat Rev Urol. 2018;15:721-723.

 35. Adra N, Einhorn LH, Althouse SK, et al. Phase II trial of pembroli-
zumab in patients with platinum refractory germ-cell tumors: a 
Hoosier Cancer Research Network Study GU14-206. Ann Oncol. 
2018;29:209-214.

 36. Necchi A, Giannatempo P, Raggi D, et al. An open-label randomized 
phase 2 study of durvalumab alone or in combination with tremeli-
mumab in patients with advanced germ cell tumors (APACHE): 
results from the first planned interim analysis. Eur Urol. 2019;75:  
201-203.

 37. Ghorani E, Kaur B, Fisher RA, et al. Pembrolizumab is effective for 
drug-resistant gestational trophoblastic neoplasia. Lancet. 2017;390:  
2343-2345.

 38. Siefker-Radtke AO, Kamat AM, Grossman HB, et al. Phase II clinical 
trial of neoadjuvant alternating doublet chemotherapy with ifosfamide/
doxorubicin and etoposide/cisplatin in small-cell urothelial cancer.   
J Clin Oncol. 2009;27:2592-2597.

 39. Lynch SP, Shen Y, Kamat A, et al. Neoadjuvant chemotherapy in small 
cell urothelial cancer improves pathologic downstaging and long-term 
outcomes: results from a retrospective study at the MD Anderson 
Cancer Center. Eur Urol. 2013;64:307-313.

 40. Horn L, Mansfield AS, Szczęsna A, et al. First-line atezolizumab plus 
chemotherapy in extensive-stage small-cell lung cancer. N Engl J Med. 
2018;379:2220-2229.

 41. Ready NE, Ott PA, Hellmann MD, et al. Nivolumab monotherapy 
and nivolumab plus ipilimumab in recurrent small cell lung cancer: 
results from the CheckMate 032 randomized cohort. J Thorac Oncol. 
2020;15:426-435.


