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Introduction

Patients with metastatic urothelial carcinoma (UC) 
show poor response rates to platinum-based chemothera-
py as the current standard treatment of care, resulting in a 
median survival of about 14 months [1]. Vinflunine is a 
second-line treatment option but offers only a slight sur-
vival benefit compared to best supportive care [2]. In con-
trast to many other cancer entities, there are currently no 
clinically established molecularly driven ‘precision medi-
cine’ treatment approaches targeting potential oncogenes 
in UC. Previous reports have suggested that human epider-
mal growth factor receptor 2 (HER2) positivity in UC may 
predict response to trastuzumab, which is an established 
targeted treatment in metastatic breast cancer [3]. Here we 
present a case report of a patient who achieved complete 
remission after third-line treatment with trastuzumab and 
gemcitabine in a HER2 expressing metastatic UC.

Clinical Course

The patient was diagnosed with a pT1 G2 UC of the 
left distal ureter in 2006 and underwent resection of the 
distal ureter. In 2009, the patient presented with radio-
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Abstract
Urothelial carcinoma (UC) is one of the most common can-
cers and survival rates are low in metastatic disease with cur-
rently established first-line platinum-based chemothera-
pies. Unlike in many other cancers, no clinically established 
molecular targeted therapies exist for the treatment of this 
malignancy. Here we present a case of complete tumor re-
mission following third-line treatment with trastuzumab 
and gemcitabine in a patient with human epidermal growth 
factor receptor 2 (HER2)-positive UC after progression under 
cisplatin and vinflunine chemotherapies. This case shows 
the potential significance of anti-HER2 therapy in selected 
patients with molecularly characterized UC. Clinical trials so 
far show inconclusive outcomes of anti-HER2 therapies in 
UC, indicating further need for both basic research and clin-
ical studies for the identification of resistance factors and im-
proved patient selection. © 2016 S. Karger AG, Basel
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logically confirmed disease recurrence with a retroperito-
neal tumor mass and consecutive hydronephrosis. Surgi-
cal exploration revealed a non-resectable T4 disease with 
infiltration of the rectum and metastasis in regional 
lymph nodes and peritoneum. An inductive chemother-
apy with four cycles of cisplatin with gemcitabine was ap-
plied and this treatment method resulted in partial remis-
sion. The patient continued with radiochemotherapy 
with 54 Gy and 6 cycles of cisplatin. Two years later, tu-
mor recurrence was detected retroperitoneally and in the 
spine. The patient therefore received palliative radioche-
motherapy including 6 cycles of cisplatin. During follow-
up, the patient developed progressive disease with retro-
peritoneal lymph node metastasis and subsequently re-
ceived second-line chemotherapy with vinflunine (320 
mg/m2); however, re-staging demonstrated progression 
after 3 cycles. As a last resort, biomarker testing of the 
primary tumor was applied and this revealed a strong im-
munohistochemical HER2 expression (fig. 1). However, 
fluorescence in situ hybridization (FISH) showed no 
HER2 gene amplification.

The patient was offered an experimental third-line 
treatment with trastuzumab (6 mg/kg 3-weekly; loading 
dose 8 mg/kg) in combination with gemcitabine (1,000 
mg/m2 body surface area). Significant regression of the 
metastatic lesions was apparent after four cycles of trastu-
zumab and gemcitabine. After another four treatment 
cycles, MRI showed complete tumor remission without 
detectable metastatic lesions (fig. 2) so that the therapy 
was discontinued. The patient reported no toxicities and 

the clinical course has been uneventful for over 12 months 
now since induction and 5 months after cessation of 
trastuzumab/gemcitabine treatment.

Discussion

Current treatment protocols for metastatic UC offer 
platinum-based chemotherapy as first-line treatment 
with limited response rates [1]. Vinflunine may be ap-
plied as second-line chemotherapy with marginal surviv-
al benefits compared to best supportive care [2]. Despite 
growing evidence that molecularly driven targeted thera-
pies might be effective in UC, no established and clini-
cally approved treatments are currently available. Here 
we report a case of complete and durable remission of 
metastatic UC following third-line treatment with trastu-
zumab and gemcitabine in a HER2 expressing primary 
tumor, thus indicating a potential role of anti-HER2 ther-
apy in a subset of patients.

Targeting the oncogene HER2 with the humanized 
antibody trastuzumab is a well-established treatment in 
breast cancer where HER2 is overexpressed in approxi-
mately 20% of patients [3]. A recent study has evaluated 
gene amplification and expression status by FISH and 
IHC in a large cohort of more than 37,000 tumors, in 
which UC was the most frequently HER2 expressing tu-
mor type of all tested solid tumors [4]. Among 475 ex-
amined UC samples, 12.4% strongly expressed HER2 
(IHC 3+) and IHC correlated in >90% with positive 

Fig. 1. a Haematoxylin-Eosin staining shows the locally advanced UC infiltrating the spermatic duct (arrow) 
(25×). b Immunolabelling revealed strong HER2 positivity (IHC 3+, c-erb-2; A0485, Dako) (200×).
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Fig. 2. a Enlarged interaortocaval nodal masses (arrows) prior 
therapy. Regression during therapy with only residual lymph 
nodes 5/15 (upper row: axial T1 weighted, post contrast image with 
fat suppression; lower row: coronal T1 weighted images pre con-

trast). b Enlarged retroperitoneal nodal masses (arrows) prior 
therapy (left). Regression during therapy with only residual lymph 
nodes 1/15 and 5/15 (axial diffusion weighted imaging, b = 800 s/
mm2, inverted colors, maximum intensity projection).
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FISH. Previous reports have demonstrated that HER2 
expression in UC correlates with aggressive disease and 
poor survival rates [5, 6]. However, the two currently 
existing clinical phase II trials assessing the efficacy of 
trastuzumab-enhanced treatment in HER2-positive UC 
yielded rather inconclusive outcomes [7, 8]. Hussain et 
al. [7] investigated a new combination of trastuzumab 
with carboplatin, paclitaxel and gemcitabine in 44 HER2-
positive patients. Twenty five (57%) of 44 patients had a 
confirmed response and the median time to progression 
and survival were 9.3 and 14.1 months, respectively. No 
updated survival data have been reported yet. In a re-
cently published randomized phase II multicenter trial, 
Oudard et al. [8] investigated platinum-based chemo-
therapy with or without trastuzumab in HER2-positive 
UC. In a cohort of 563 patients, the authors identified 75 
(13.3%) HER2-positive (IHC 2+/3+ and FISH+) prima-
ry tumors and finally included 61 patients in the study. 
Interestingly, there was no significant difference be-
tween the two treatment arms regarding response and 
overall survival rates (15.7 months without trastuzumab 
vs. 14.1 months with trastuzumab). Although the true 
benefit of trastuzumab might be masked by the simulta-
neous addition of first-line cytotoxic agents, the Oudard 
trial [8] suggests that current diagnostic work up might 
be insufficient for selecting the right patient. Discrepan-
cies exist regarding the rates of HER2-positive patients 
between different reports although standardized IHC 

tests are available [5]. Controversy also surrounds the 
significance of IHC and FISH concordance [9] and our 
presented case confirms that absent gene amplification 
evaluated by FISH does not preclude clinical response to 
anti-HER2 therapy when HER2 protein is strongly ex-
pressed. Furthermore, in the individual case, it is unclear 
if metastatic lesions share the same HER2 expression 
pattern compared to the primary tumor. Although high 
correlations have been described in initially resected 
lymph nodes, little is known about recurrent disease pat-
terns in pretreated tumors [5, 6]. Recent advances in the 
molecular understanding of HER2-amplified cancers 
have helped to understand intrinsic resistance mecha-
nisms to HER2 targeting drugs. This includes, for ex-
ample, the presence of truncated HER2 isoforms lacking 
the binding region for trastuzumab, activating HER2 
mutations that maintain downstream signaling despite 
extracellular HER2 inhibition or induction of alternative 
oncogenic pathways such as PI3K or MET to bypass 
HER2-dependent signaling (reviewed in [10]). In UC, 
neither the expression of alternative HER2 isoforms nor 
the spectrum of prevalent HER2 mutations are well de-
fined and may explain the apparent failure in the Oudard 
trial [8]. Our presented case, however, demonstrates that 
HER2 targeting is a potentially powerful weapon in a 
subset of patients with metastatic UC but the treatment 
may have to be tailored more closely to the individual 
molecular setting.
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