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1 | INTRODUCTION

The therapeutic landscape of metastatic urothelial carcinoma (mUC)

has dynamically changed with the recent approval of multiple new

agents. Enfortumab Vedotin (EV), an anti-Nectin-4 antibody-drug con-

jugate (ADC) was approved for patients progressing after platinum-

based chemotherapy and PD1/L1 inhibitors regardless of biomarker

status. Moreover, Erdafitinib, an FGFR inhibitor (FGFRi) is the first

targeted agent approved for mUC with genomic alterations (GAs) like

somatic activating mutations or fusions in FGFR2/3 progressing post-

platinum therapy.1,2

Following the advent of switch maintenance avelumab in those

with stable or responding disease after platinum-based chemother-

apy, optimal selection of patients for third-line therapy with EV or

erdafitinib is unclear.3 There are no data supporting any biomarker

with response to EV, which poses challenges in the choice of

therapy. To provide more data that can inform management of

mUC in this setting, we investigated the activity of EV

based on the presence or absence of activating somatic FGFR2/

3 GAs.

2 | METHODS

We conducted a retrospective study to assess the objective response

rate (ORR), overall survival (OS), and progression-free survival (PFS) in

all mUC patients who had received EV at Dana-Farber Cancer Insti-

tute (DFCI) and Moffitt Cancer Center (MCC) between 2017 and

2021 and had available targeted panel next-generation sequencing

data from tissue samples using Oncopanel4 at DFCI and

FoundationOne5 at MCC. FGFR2/3 GAs included activating gene

fusions and hotspot mutations which were confirmed to be “patho-
genic” or “likely pathogenic” by the Sorting Intolerant from Tolerant

(SIFT)6 algorithm and have a gain-of-function annotation by OncoKB.7

ORR was determined by physicians according to response evalua-

tion criteria in solid tumors (RECIST v1.1). OS was defined as survival

from the time of EV initiation to the time of death or censored at date

of last follow-up. PFS was defined as duration from the time of EV ini-

tiation to the time of progression or death, whichever came first. Mul-

tivariable cox regression analysis was used to examine associations

between FGFR2/3 alterations and clinical outcomes. Prior therapy,

non-urothelial histology component, metastasis pattern (liver, non-

liver visceral, and soft-tissue/lymph node only), ECOG-performance

status (PS), hemoglobin and neutrophil-to-lymphocyte ratio at time of

EV initiation were used as covariates. ORR analysis was performed
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using a logistic regression model adjusting for the aforementioned

covariates. All p-values were two-tailed; significance was set at

α = 0.05.

3 | RESULTS

Sixty patients were included in the analysis: 47 from DFCI and 13 from

MCC. The median age was 70.5 (48–88) years and 44 (73%) were

male (Table 1, supporting information Tables S1 and S2). Forty-seven

patients had received both platinum-based chemotherapy and

PD1/L1 inhibitors with a median of 2 (0–3) lines of systemic therapy

prior to EV. Most patients had an ECOG-PS score of 0–1 (53/60,

88.3%), and 26 (43.3%) had liver metastasis (Table 1 and supporting

information Table S1). Overall, 13 patients had FGFR2/3 GAs. Nine

patients had confirmed activating hotspot FGFR3 mutations (p.R248C,

p.S249C, p.G370C, or p.Y373C), and one had confirmed activating

hotspot FGFR2 mutation (p.N549K, supporting information Table S1).

Three patients had FGFR3-TACC3 fusions (supporting information

Table S1).

Of 54 patients evaluable for ORR, 6 had complete response (CR),

24 had partial response (PR), 21 had stable disease (SD), and 3 had

progressive disease (PD) as the best response. Patients with FGFR2/3

activating mutations exhibited an ORR that was not statistically differ-

ent compared to patients without mutations: 5/11 (45%; 95% CI: 17–

77%) versus 25/43 (58%; 95% CI: 42%–73%), respectively (multivari-

able logistic regression p-value = 0.43). All five FGFR2/3-altered

patients who responded had hotspot mutations, and none of the three

patients with FGFR3-TACC3 fusion responded. Eight of 13 patients

with FGFR2/3 GAs received an FGFRi: one prior to EV who

responded, while 7 were treated with FGFRi post-EV and none

responded (0/7).

After adjusting for covariates, mUC patients with and without

FGFR2/3 GAs had similar OS (adjusted HR = 1.1 [95%CI: 0.4–2.8];

p = 0.79; median OS FGFR2/3+ = 12.9 [9.1 – NR] months versus

median OS FGFR2/3- = 12.5 [9.5 – NR] months; Figure 1A; supporting

information Table S3). Similarly, PFS was not significantly different

between the two groups (adjusted HR = 1.5 [95%CI: 0.7–3.2];

p = 0.25; median PFS FGFR2/3+ = 4.1 [3.3 – NR] months versus

median PFS FGFR2/3- = 5.5 [4.5–6.8] months; Figure 1B).

4 | DISCUSSION

FGFR activating alterations occur in 15%–20% of mUCs.8 Based on

our findings, activating GAs in FGFR2/3 did not significantly influence

clinical outcomes, that is, ORR, PFS, and OS post-EV. We further

showed that none of the seven patients responded to an FGFRi

administered post-EV, whereas the only patient who received an

FGFRi prior to EV responsed.2 Our findings suggest that prior EV

treatment may desensitize mUC against subsequent FGFRi, but the

underlying biology is not well understood. Interestingly, our data sug-

gest that those with FGFR2/3 activating fusions may be less sensitive

to EV (0/3 responders) than those with FGFR2/3 mutations (5/8

responders), similar to the trend observed with erdafitinib.2 These

data and the optimal sequencing of EV and erdafitinib warrant assess-

ment in a larger cohort. Interestingly, among TCGA samples of muscle

invasive bladder cancer, expression of NECTIN4 was twofold higher

in patients with FGFR2/3 driver GAs (log-fold change = 1.08,

q = 2.5e-8), suggesting a possible crosstalk between the receptors.8

Indeed, the combination of EV and FGFRi may warrant investigation.

T AB L E 1 Baseline clinical and demographic characteristics of 60
mUC patients treated with EV

N = 60

N (median) % (range)

Treatment site

DFCI 47 -

MCC 13 -

Age at EV start 70.5 48–88

Sex

Male 44 73.3

Female 16 26.7

Primary site

Bladder 46 76.7

Upper tract 13 21.7

Urachus 1 1.6

Histology

Pure urothelial 44 73.3

Mixed predominant urothelial 16 26.7

ECOG-PS

0 31 51.7

1 22 36.7

≥2 7 11.6

Metastatic site

Lymph node +/� soft-tissue 13 21.7

Nonliver visceral +/� other 31 51.7

Liver +/� other 16 26.6

Neutrophil-to-lymphocyte ratio 5.6 0.8–46.7

Hemoglobin level 11.7 7.7–16

Prior chemotherapy

Yes 49 81.7

No 11 18.3

Prior ICI treatment

Yes 57 95.0

No 3 5.0

FGFR2/3 GA

No 47 78.3

Yes 13 21.7

Abbreviations: DFCI, Dana-Farber Cancer Institute; EV, Enfortumab

Vedotin; GA, genomic alteration; MCC, Moffitt Cancer Center; mUC,

metastatic urothelial carcinoma.
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Our work has multiple limitations: First, it is a retrospective analy-

sis of clinical outcomes in a modest number of patients. Second,

patients treated at two tertiary academic centers are likely enriched

for unusual clinical features and more aggressive disease. Third, DNA-

based sequencing panels are suboptimal at detecting gene fusions

such as FGFR3-TACC3 and RNA-based methods may be more useful.

However, only known bonafide pathogenic mutations and fusions

were identified in the GA + group in our study. Finally, some tumors

were sequenced after systemic treatment (immune-checkpoint inhibi-

tors or chemotherapy).

In conclusion, EV could be an acceptable option for patients with

FGFR2/3 GAs directly after progressing on platinum-based chemo-

therapy and PD1/L1 inhibitor immunotherapy since there were no

significant differences in ORR, OS, and PFS as compared with patients

without FGFR2/3 mutations. However, the lack of response to subse-

quent Erdafitinib in all FGFR-altered UCs suggests that attempting

FGFRi prior to EV may be more reasonable, but larger, prospective

studies are required to verify this. Moreover, the approval of

sacituzumab govitecan further increases the complexity of sequencing

agents for FGFR2/3 altered patients. Therefore, the activity, optimal

sequencing, and combinations of new agents and regimens in

FGFR2/3 that altered patients require further assessment.
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