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CONCLUSIONS
•	We report exploratory biomarker analyses of patients with locally advanced 

or metastatic urothelial carcinoma (la/mUC) in the JAVELIN Bladder 100 
phase 3 trial population to evaluate response to first-line (1L) platinum-
based chemotherapy (PBC) and survival outcomes with avelumab 1L 
maintenance treatment in subgroups defined by NECTIN4 and HER2 RNA 
expression in tumor samples obtained prior to 1L PBC

•	No significant differences in NECTIN4 RNA expression were observed in 
patients who had complete response (CR), partial response (PR), or stable 
disease (SD) with 1L PBC prior to avelumab switch maintenance treatment; 
HER2 RNA expression was slightly higher in patients with CR vs SD 

•	Overall survival (OS) and progression-free survival (PFS) improvements with 
avelumab + best supportive care (BSC) vs BSC alone were observed across 
subgroups defined by high or low NECTIN4 or HER2 RNA expression alone 

	– NECTIN4 and HER2 RNA expression were not prognostic for OS; median 
OS was broadly similar in the BSC alone arms between subgroups

	– Patients with low NECTIN4 RNA expression appeared to derive the 
greatest degree of OS benefit from avelumab + BSC 

	– Subgroups defined by combined low NECTIN4 and high or low HER2 
RNA expression had pronounced OS with avelumab + BSC vs BSC alone 

•	Overall, exploratory analyses from JAVELIN Bladder 100 suggest that 
NECTIN4 and HER2 RNA expression are neither prognostic nor predictive of 
survival with avelumab 1L maintenance treatment in patients with la/mUC 
without progression after 1L PBC; results are hypothesis-generating only

PLAIN LANGUAGE SUMMARY
•	In the JAVELIN Bladder 100 study, avelumab maintenance treatment helped 

people with advanced urothelial cancer live longer
	– Maintenance treatment means treating people whose cancer 

disappeared, shrank, or stopped growing with chemotherapy
•	Nectin-4 and HER2 are proteins that are present in most urothelial cancers

	– Both proteins are targets for drugs used to treat urothelial cancer 
	– Some studies have found that people whose tumors have lower levels 

of these proteins may potentially obtain less survival benefit when they 
receive these treatments

•	This new analysis from the JAVELIN Bladder 100 study looked at results 
with avelumab maintenance treatment or prior chemotherapy in people 
whose cancers had combined high or low nectin-4 and HER2 levels

•	People whose cancer had disappeared with prior chemotherapy had 
slightly higher HER2 levels than those whose cancer had stopped growing

•	Researchers found that on average, people whose cancers had low 
nectin-4 levels and high or low HER2 levels lived for ≈30 months when 
treated with avelumab maintenance

•	These results suggest that tumor nectin-4 and HER2 levels do not predict 
benefit with avelumab maintenance treatment or prior chemotherapy in 
people with advanced urothelial cancer

Outcomes with first-line platinum-based 
chemotherapy and avelumab first-line  
maintenance in locally advanced or 
metastatic urothelial carcinoma 
by NECTIN4 and HER2 RNA 
expression: Exploratory analyses 
from JAVELIN Bladder 100
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RESULTS
•	 In biomarker-assessable patients from both arms combined (n=560), best response to 1L PBC was CR in  

149 patients, PR in 261, and SD in 150 

•	 No significant differences in tumor NECTIN4 RNA expression were observed between patients who had CR, PR,  
or SD with 1L PBC (Figure 2A) 

•	 Slightly higher tumor HER2 RNA expression was observed in patients who had CR vs SD, whereas no significant 
differences were observed in comparisons between other response groups (Figure 2B) 

Figure 2. NECTIN4 and HER2 RNA expression in subgroups defined by response to 1L PBC 
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1L, first line; CR, complete response; ns, not significant; PBC, platinum-based chemotherapy; PR, partial response; SD, stable disease; tpm, transcripts per million.

•	 In biomarker-assessable patients, median NECTIN4 RNA expression was 8.079 log2(transcripts per million [tpm] + 1) 
in patients in the avelumab + BSC arm and 8.135 log2(tpm + 1) in patients in the BSC alone arm; median  
HER2 RNA expression was 8.425 log2(tpm + 1) and 8.464 log2(tpm + 1), respectively

•	 In subgroups with high or low NECTIN4 RNA expression defined by median and lower-quartile split, OS and PFS 
improvements with avelumab + BSC vs BSC alone were generally consistent with those observed in the overall 
population11 (Table 1)

	– In the subgroup with high (≥ median) NECTIN4 expression, median OS was 22.05 vs 14.78 months and median 
PFS was 5.65 vs 3.29 months, respectively

	– In the subgroup with low (< median) NECTIN4 expression, median OS was 29.96 vs 18.73 months and median 
PFS was 5.65 vs 2.20 months, respectively

	– Results were similar in subgroups with high or low NECTIN4 RNA expression determined by a lower quartile split 
(high, ≥25%; low, <25%)

•	 OS and PFS improvements with avelumab + BSC vs BSC alone in subgroups with high or low HER2 RNA expression 
were also generally consistent with those observed in the overall population11 (Table 1)

	– In the subgroup with high (≥ median) HER2 expression, median OS was 23.75 vs 14.78 months and median PFS 
was 7.20 vs 3.29 months, respectively

	– In the subgroup with low (< median) HER2 expression, median OS was 24.71 vs 18.63 months and median PFS 
was 5.45 vs 2.43 months, respectively

	– Results were similar in subgroups with high or low HER2 RNA expression determined by a lower quartile split 
(high, ≥25%; low, <25%)

Table 1. Survival outcomes in subgroups with high or low NECTIN4 or HER2 RNA expression 

Median split Lower quartile split

Avelumab 
+ BSC BSC alone Avelumab 

+ BSC BSC alone

High NECTIN4 RNA expression n=139 n=140 n=214 n=206

Median OS (95% CI), months 22.05 
(18.17-30.85)

14.78 
(12.88-19.42)

23.52 
(19.91-30.82)

17.54 
(14.55-24.18)

Median PFS (95% CI), months 5.65 
(4.60-9.00)

3.29
(1.97-3.75)

6.67 
(5.42-7.79)

3.52 
(2.07-3.75)

Low NECTIN4 RNA expression n=145 n=136 n=70 n=70

Median OS (95% CI), months 29.96 
(21.42-35.15)

18.73 
(13.67-25.49)

31.24 
(18.86-NE)

13.50 
(9.43-18.83)

Median PFS (95% CI), months 5.65 
(3.81-9.95)

2.20 
(1.91-3.71)

4.01 
(2.89-13.83)

1.94 
(1.91-3.68)

High HER2 RNA expression n=140 n=140 n=215 n=204

Median OS (95% CI), months 23.75 
(19.91-34.37)

14.78 
(11.50-21.32)

24.05 
(20.57-31.08)

17.08 
(13.54-21.72)

Median PFS (95% CI), months 7.20 
(5.42-9.66)

3.29 
(1.97-4.01)

6.67 
(5.32-9.23)

3.29 
(1.97-3.71)

Low HER2 RNA expression n=144 n=136 n=69 n=72

Median OS (95% CI), months 24.71 
(19.25-32.43)

18.63 
(14.29-26.91)

24.71 
(18.17-32.43)

16.82 
(13.67-26.74)

Median PFS (95% CI), months 5.45 
(3.71-7.49)

2.43 
(1.91-3.68)

4.21 
(3.48-9.00)

2.30 
(1.91-3.71)

BSC, best supportive care; NE, not estimable; OS, overall survival; PFS, progression-free survival.

•	 When defined by median split, 201 patients (35.9%) had high NECTIN4 and HER2 RNA expression, 78 (13.9%) had 
high NECTIN4 and low HER2 expression, 79 (14.1%) had low NECTIN4 and high HER2 expression, and 202 (36.1%) 
had low NECTIN4 and HER2 expression

	– Molecular subtype was nonluminal in 41 (20.4%), 43 (55.1%), 40 (50.6%), and 176 (87.1%) patients, 
respectively

•	 In the avelumab + BSC vs BSC alone arms, median OS was: 

	– 23.03 vs 14.32 months in patients with high NECTIN4 and HER2 expression (HR, 0.73 [95% CI, 0.52-1.02]) 
(Figure 3)

	– 18.40 vs 17.41 months in patients with high NECTIN4 and low HER2 expression (HR, 0.84 [95% CI, 0.47-1.50])

	– 31.08 vs 15.77 months in patients with low NECTIN4 and high HER2 expression (HR, 0.66 [95% CI, 0.38-1.15])

	– 29.83 vs 18.83 months in patients with low NECTIN4 and HER2 expression (HR, 0.78 [95% CI, 0.55-1.11])

Figure 3. OS in subgroups with combined high or low NECTIN4 and HER2 RNA expression
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•	 Nectin-4 and HER2 are relevant therapeutic targets and potential biomarkers for the treatment of muscle-invasive bladder cancer (MIBC) and la/mUC1

	– Nectin-4 is the molecular target of enfortumab vedotin, an antibody-drug conjugate (ADC) that is approved in MIBC (US: cisplatin-ineligible only) 
and la/mUC in combination with pembrolizumab, as monotherapy for patients with prior PBC and PD-(L)1 inhibitor treatment (US and Europe),  
and as monotherapy for cisplatin-ineligible patients with any prior treatment (US)2,3

	– HER2 is the molecular target of disitamab vedotin, an ADC in clinical development for the treatment of HER2-expressing la/mUC4 (approved in China 
as 1L treatment in combination with toripalimab)5, and trastuzumab deruxtecan, an ADC that is approved as a later-line treatment for patients with 
HER2-positive (immunohistochemistry 3+) solid tumors (in the US)6

•	 Nectin-4 and HER2 expression is heterogeneous in UC tumors, with the highest expression observed in luminal molecular subtypes7,8

•	 In previous studies, lower response rates to anti–nectin-4 or anti-HER2 ADCs were observed in patients with la/mUC whose tumors had low membrane 
expression of the target protein4,9,10

	– However, it is unknown whether the reduction in response is due to reduced target engagement and/or inherent resistance of tumors to 
treatment due to other mechanisms; the association between RNA expression levels of these targets and treatment outcomes with PBC and  
PD-(L)1 inhibitors is unclear

•	 In the JAVELIN Bladder 100 trial, avelumab 1L maintenance + BSC significantly prolonged OS and PFS vs BSC alone in patients with advanced UC that 
had not progressed with 1L PBC11,12

	– After ≥2 years of follow-up, median OS was 23.8 vs 15.0 months (hazard ratio [HR], 0.76 [95% CI, 0.63-0.91]; p=0.0036), and median PFS was 5.5 vs  
2.1 months, respectively (HR, 0.54 [95% CI, 0.46-0.64]; p<0.0001)11

•	 Here, we report post hoc exploratory biomarker analyses in the JAVELIN Bladder 100 trial population evaluating response to 1L PBC and survival 
outcomes with avelumab 1L maintenance treatment in subgroups defined by tumor NECTIN4 and HER2 RNA expression

BACKGROUND METHODS

•	 JAVELIN Bladder 100 (NCT02603432) was an international, randomized, phase 3 trial that 
enrolled patients with unresectable la/mUC who were progression free after 4-6 cycles of 
1L PBC (Figure 1)

	– Patients were randomized 1:1 to receive avelumab + BSC or BSC alone until cancer 
progression, unacceptable toxicity, or patient withdrawal

	– The primary endpoint was OS, measured from randomization after chemotherapy

•	 For the current analysis, whole-transcriptome profiles in tumor samples obtained prior to  
1L PBC were generated using RNA sequencing, and NECTIN4 and HER2 transcript levels 
were quantified using Personalis ACE technology13

	– NECTIN4 and HER2 RNA expression was assessed as a dichotomous variable for survival 
analyses and as a continuous variable for subgroups defined by response to 1L PBC

	– Patients were categorized into subgroups with high or low NECTIN4 and HER2 RNA 
expression by 2 methods:

•	 Median split: high, patients with ≥ median expression (in relation to the overall 
population); low, patients with < median expression

•	 Lower quartile split: high, patients with expression levels ≥25% of the overall 
population; low, patients with expression levels <25% of the overall population

Figure 1. JAVELIN Bladder 100 study design12 
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1L, first line; BSC, best supportive care; CR, complete response; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response; R, randomization; 
SD, stable disease; UC, urothelial carcinoma.  
*BSC (eg, antibiotics, nutritional support, hydration, and pain management) was administered per local practice based on patient needs and clinical judgment; other antitumor therapy was 
not permitted, but palliative local radiotherapy for isolated lesions was acceptable.
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