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CORRESPONDENCE
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Abstract 

Antibody–drug conjugates (ADCs) combine the cytotoxicity of small-molecule drugs with antibody targeting. Due 
to their precise and powerful effect, they have become a new hotspot and an important trend in the research and 
development of anti-tumor antibody drugs. Every year, exciting new developments and innovations in the treatment 
of urological tumors are introduced at the American Society of Clinical Oncology-Genitourinary (ASCO-GU) Cancers 
Symposium. In this article, we summarize some of the most impressive advances in new clinical trials and clinical data 
on ADCs in the 2023 ASCO-GU Cancers Symposium for the treatment of urothelial carcinoma.
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To the editor:
Each year, exciting developments in urological tumors are 
introduced at the American Society of Clinical Oncol-
ogy-Genitourinary (ASCO-GU) Cancers Symposium. In 
this article, we review the impressive progress made in 
new clinical trials and data concerning antibody–drug 
conjugates (ADCs) for urothelial carcinoma treatment 
from the 2023 Symposium.

Enfortumab vedotin in urothelial carcinoma
Enfortumab vedotin (EV) is an ADCs formed by join-
ing a humanized Nectin-4 targeted IgG1 monoclonal 
antibody, enfortumab, and a microtubule-disrupting 
agent, monomethyl auristatin E (MMAE), through a 
cleavable mc-val-cit-PABC linker. The EV-103 cohort 
K (NCT03288545) evaluated EV or EV + Pembroli-
zumab (Pembro) as a first-line therapy for cisplatin-
ineligible patients with locally advanced or metastatic 
urothelial cancer (la/mUC). Patients were randomized 
1:1 to receive EV monotherapy on days 1 and 8, or 
in combination with Pembro on day 1 of the 3-week 
cycles. EV monotherapy showed an objective response 
rate (ORR) of 45.2% (95% CI 33.5–57.3), while the 
EV + Pembro combination demonstrated an ORR of 
64.5% (95% CI 52.7–75.1). Treatment-related adverse 
events (TRAEs) in the EV + Pembro arm included skin 
reactions (67.1%) and peripheral neuropathy (60.5%). 
TRAEs were observed in 68.4% of the patients. This 
led to the interruption of EV or Pembro, with 48.7% of 
patients requiring EV dose reduction [1]. This estab-
lished the foundation for accelerated approval of EV 
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+ Pembro by the US Food and Drug Administration 
(FDA), for cisplatin-ineligible mUC in April 2023.

Another ongoing phase 1 trial (NCT05014139) is 
studying intravesical EV infusion in high-risk, Bacil-
lus Calmette-Guérin-unresponsive patients with non-
muscle-invasive bladder cancer [2].

Sacituzumab govitecan in urothelial carcinoma
Sacituzumab govitecan (SG) is an ADC composed of 
an anti-Trop-2 antibody, sacituzumab, and a topoi-
somerase I inhibitor, SN-38, bound through the 
hydrolyzable linker CL2A. The ongoing phase 2 

trial TROPHY-U-01, evaluated SG monotherapy 
and combination therapy in patients with la/mUC 
(NCT03547973). Cohort 1 demonstrated a 28% ORR 
(95% CI 20.2–37.6) in 113 patients with la/mUC, who 
had progressed after platinum-based chemotherapy 
and checkpoint inhibitor (CPI) treatment. Median 
overall survival (med-OS) was 10.9  months (95% CI 
8.9–13.8), median progression-free survival (med-PFS) 
was 5.4 months (95% CI 3.5–6.9), and median duration 
of response (med-DOR) was 6.1 months (95% CI 4.7–
9.7, n = 32), leading to accelerated FDA approval for 
patients in cohort 1 [3]. Cohort 2 assessed SG mono-
therapy in patients with platinum-ineligible mUC who 
showed disease progression after CPI treatment [4]. 
Cohort 3 assessed combined SG and Pembro treatment 
in 41 patients with mUC, after platinum-based therapy, 
which supported the need for further evaluation of SG 
and CPI combination treatment in patients with mUC 
[5]. The common TRAEs in the cohort included febrile 
and non-febrile neutropenia, anemia, leukopenia, 
fatigue, and diarrhea. Anemia and fatigue appeared to 
be more SG-related, whereas diarrhea was more CPI-
related. Cohort 5 evaluated SG + zimberelimab (ZIM) 
versus ZIM alone versus avelumab for switch mainte-
nance in patients with mUC who received gemcitabine 
(GEM)/cisplatin without progressive disease [6]. In 

Table 1 Characteristics of ADCs for the treatment of urothelial 
carcinoma

ADCs Antibody–drug conjugates, CL2A A cleavable complicated PEG8- and 
triazole-containing PABC-peptide-mc linker, DAR Drug-to-antibody ratio, EV 
Enfortumab vedotin, HER2 Human epidermal growth factor receptor 2, MMAE 
Monomethyl auristatin E, RC48 Disitamab vedotin, SG Sacituzumab govitecan, 
vc-PABC Valyl-citrullinyl-p-aminobenzyloxycarbonyl

ADCs Target mAb Linker Payload DAR

EV Nectin-4 Enfortumab vc-PABC linker MMAE 3.8

SG Trop2 Sacituzumab CL2A SN-38 7.6

RC48 HER2 Hertuzumab vc-PABC linker MMAE 4

Table 2 Outcomes of ADCs treatment in urothelial carcinoma from ASCO-GU 2023

ADCs Antibody–drug conjugates, CPI Checkpoint inhibitor, DOR Duration of response, EV Enfortumab vedotin, GEM Gemcitabine, HER2 Human epidermal growth 
factor receptor 2, IPI Ipilimumab, la/mUC Locally advanced/metastatic urothelial carcinoma, NIVO Nivolumab, NMIBC Non muscle-invasive bladder cancer, 
ORRObjective response rate, OS Overall survival, Pembro Pembrolizumab, PFS Progression-free survival, Pts Patients, RC48 Disitamab vedotin, SG Sacituzumab 
govitecan, TRAEs Treatment-related adverse events, ZIM Zimberelimab

Drug Indication Agents Pts ORR (%) OS PFS DOR TRAEs NCT References

EV la/mUC EV + Pembro 76 64.5 – – – Skin reactions, peripheral neuropathy NCT03288545 [1]

EV 73 45.2 – – –

NMIBC EV Trials in progress NCT05014139 [2]

SG la/mUC Cohort 1
SG

113 28 10.9 5.4 6.1 Neutropenia, anemia, NCT03547973 [3]

Cohort 2
SG

38 32 13.5 5.6 5.6 Leukopenia, fatigue [4]

Cohort 3
SG + Pembro

41 41 12.7 5.3 11.1 Diarrhea, febrile [5]

Cohort 5
SG + ZIM ver-
sus ZIM versus 
avelumab

Trials in progress Neutropenia [6]

Cohort 6
SG versus 
SG + CPI versus 
carboplatin/
GEM

Trials in progress [7]

mUC SG + IPI + NIVO 6 66.6 – 8.8 9.2 Anemia, neutropenia,
Pruritus, fatigue,
Diarrhea, lymphopenia, arthralgia

NCT04863885 [8]

RC48 HER2 + laUC/mUC Trials in progress NCT04879329 [10]
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Cohort 6, we assessed SG monotherapy versus SG + 
CPI combinations (SG + ZIM, SG + ZIM + domvana-
limab) versus carboplatin/GEM, followed by avelumab 
maintenance, in treatment-naive cisplatin-ineligible 
patients with la/mUC [7].

Another ongoing trial (NCT04863885) is investi-
gating ipilimumab plus nivolumab combined with 
SG in cisplatin-ineligible patients with mUC. Phase 
1 results: ORR was 66.6% in 6 patients, med-DOR 
was 9.2  months (95% CI 4.6–12.0), and med-PFS was 
8.8 months (95% CI 3.8–NR). The TRAEs included ane-
mia, neutropenia, pruritus, fatigue, diarrhea, lympho-
penia, and arthralgia. A phase 2 trial with biomarker 
analysis is ongoing [8].

Disitamab vedotin in urothelial carcinoma
Disitamab vedotin (DV; RC48) is an ADC composed of 
a human epidermal growth factor receptor 2 (HER2)-
targeted monoclonal antibody, hertuzumab, and MMAE 
via an mc-val-cit-PABC linker. The phase II trial RC48-
C005 showed excellent anti-tumor activity and controlla-
ble safety of RC48 monotherapy in patients with HER2 + 
la/mUC after at least one systemic treatment failure [9]. 
RC48G001 (NCT04879329) is a phase 2 trial assessing 
RC48’s safety, tolerance, and pharmacokinetics in HER2 
+ patients with la/mUC, with or without Pembro [10].

Overall, the ASCO-GU2023 Cancer Symposium has 
shown significant progress in the clinical trials of la/
mUC. There is promising data on EV, SG and RC48, both 
as single and combination therapies, as summarized in 
Tables 1 and 2.

Abbreviations
ADC  Antibody–drug conjugate
ASCO-GU  American Society of Clinical Oncology-Genitourinary
CPI  Checkpoint inhibitor
DAR  Drug-to-antibody ratio
DOM  Domvanalimab
DOR  Duration of response
DV; RC48  Disitamab vedotin
EV  Enfortumab vedotin
FDA  Food and Drug Administration
GEM  Gemcitabine
HER2  Human epidermal growth factor receptor 2
IPI  Ipilimumab
La/mUC  Locally advanced/metastatic urothelial carcinoma
MMAE  Monomethyl auristatin E
NIVO  Nivolumab
NMIBC  Non-muscle-invasive bladder cancer
ORR  Objective response rate
OS  Overall survival
Pembro  Pembrolizumab
PFS  Progression-free survival
Pts  Patients
SG  Sacituzumab govitecan
TRAEs  Treatment-related adverse events
Vc-PABC  Valyl-citrullinyl-p-aminobenzyloxycarbonyl
ZIM  Zimberelimab

Acknowledgements
We appreciate the English language polishing service provided by editage for 
this manuscript.

Author contributions
YJZ, WSY, and LR wrote or reviewed draft papers. JYH, ZJY, LZY, LMY, and XKR 
prepared charts and/or tables. CXN, LSJ, and GXJ reviewed, revised, and edited 
the draft paper, and contributed to the publication and submission of the 
manuscript. All authors have read and approved the final manuscript.

Funding
This is not applicable for this summary.

Availability of data and materials
The material supporting the conclusion of this study has been included within 
the article.

Declarations

Ethics approval and consent to participate
This is not applicable for this summary.

Consent for publication
This is not applicable for this summary.

Competing interests
The authors declare no competing interests.

Received: 19 March 2023   Accepted: 2 July 2023

References
 1. O’Donnell PH, Rosenberg JE, Hoimes CJ, Petrylak DP, Milowsky MI, 

McKay RR, et al. Enfortumab vedotin (EV) alone or in combination with 
pembrolizumab (P) in previously untreated cisplatin-ineligible patients 
with locally advanced or metastatic urothelial cancer (la/mUC): subgroup 
analyses of confirmed objective response rate (cORR) from EV-103 cohort 
K. J Clin Oncol. 2023;41(6_suppl):499.

 2. Kamat AM, Steinberg GD, Inman BA, Kates MR, Uchio EM, Porten SP, et al. 
Study EV-104: phase 1 study of intravesical enfortumab vedotin for treat-
ment of patients with non-muscle invasive bladder cancer (NMIBC)—trial 
in progress. J Clin Oncol. 2023;41(6_sippl):TPS582.

 3. Tagawa ST, Balar AV, Petrylak DP, Rezazadeh A, Loriot Y, Flechon A, et al. 
Updated outcomes in TROPHY-U-01 cohort 1, a phase 2 study of sacitu-
zumab govitecan (SG) in patients (pts) with metastatic urothelial cancer 
(mUC) that progressed after platinum (PT)-based chemotherapy and a 
checkpoint inhibitor (CPI). J Clin Oncol. 2023;41(6_suppl):526.

 4. Petrylak DP, Tagawa ST, Jain RK, Bupathi M, Balar AV, Rezazadeh A, et al. 
Primary analysis of TROPHY-U-01 cohort 2, a phase 2 study of sacitu-
zumab govitecan (SG) in platinum (PT)-ineligible patients (pts) with 
metastatic urothelial cancer (mUC) that progressed after prior checkpoint 
inhibitor (CPI) therapy. J Clin Oncol. 2023;41(6_suppl):520.

 5. Grivas P, Pouessel D, Park CH, Barthelemy P, Bupathi M, Petrylak DP, et al. 
Primary analysis of TROPHY-U-01 cohort 3, a phase 2 study of sacitu-
zumab govitecan (SG) in combination with pembrolizumab (Pembro) in 
patients (pts) with metastatic urothelial cancer (mUC) that progressed 
after platinum (PT)-based therapy. J Clin Oncol. 2023;41(6_suppl):518.

 6. Powles T, Necchi A, Duran I, Loriot Y, Ramamurthy C, Recio-Boiles A, et al. 
TROPHU-U-01 cohort 5: evaluation of maintenance sacituzumab govite-
can (SG) plus zimberelimab (ZIM), ZIM, or avelumab in cisplatin-eligible 
patients (pts) with unresectable or metastatic urothelial cancer (mUC). J 
Clin Oncol. 2023;41(6_suppl):TPS598.

 7. Duran I, Necchi A, Powles T, Loriot Y, Ramamurthy C, Recio-Boiles A, et al. 
TROPHY-U-01 cohort 6: Sacituzumab govitecan (SG), SG plus zimber-
elimab (ZIM), SG plus ZIM plus domvanalimab (DOM), or carboplatin 
(CARBO) + gemcitabine (GEM) in cisplatin-ineligible patients (pts) 



Page 4 of 4Yu et al. Journal of Hematology & Oncology           (2023) 16:85 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

with treatment-naive metastatic urothelial cancer (mUC). J Clin Oncol. 
2023;41(6_suppl):TPS592.

 8. Jain RK, Yang Y, Chadha J, Chatwal MS, Kish JA, Raymond S, et al. Phase I/II 
study of ipilimumab plus nivolumab combined with sacituzumab govite-
can in patients with metastatic cisplatin-ineligible urothelial carcinoma. J 
Clin Oncol. 2023;41(6_suppl):521.

 9. Sheng X, Yan X, Wang L, Shi Y, Yao X, Luo H, et al. Open-label, multicenter, 
phase II study of RC48-ADC, a HER2-targeting antibody-drug conjugate, 
in patients with locally advanced or metastatic urothelial carcinoma. Clin 
Cancer Res. 2021;27(1):43–51.

 10. Powles T, Yu EY, Iyer G, Campbell MT, Loriot Y, Santis MD, et al. Phase 2 
clinical study evaluating the efficacy and safety of disitamab vedotin with 
or without pembrolizumab in patients with HER2-expressing urothelial 
carcinoma (RC48G001). J Clin Oncol. 2023;41(6_suppl):TPS594.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Novel ADCs and combination therapy in urothelial carcinoma: latest updates from the 2023 ASCO-GU Cancers Symposium
	Abstract 
	Enfortumab vedotin in urothelial carcinoma
	Sacituzumab govitecan in urothelial carcinoma
	Disitamab vedotin in urothelial carcinoma
	Acknowledgements
	References


