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Abstract: Synchronous occurrences of gastric cancer positive for human epidermal growth 
factor receptor 2 (HER2+) and bladder cancer are rarely encountered in clinical practice. 
When and how to effectively treat both tumors, without compounding adverse effects, must 
be addressed. Herein, we describe an elderly man who presented with both gastric cancer 
(HER2+) and bladder cancer. Due to enlarged and fused lymph nodal metastasis, he was ill- 
suited for stomach resection. After transurethral resection of the bladder tumor, we adminis-
tered both chemotherapy and the targeted agent trastuzumab. Gastric cancer showed partial 
response however bladder cancer recurred following two cycles of this regimen, the adverse 
effects were prohibitive, prompting refusal of further chemotherapy and radiotherapy. He 
then received the immune checkpoint inhibitor (ICI) nivolumab and trastuzumab in combi-
nation. This particular regimen successfully controlled both cancers and substantially 
improved the patient’s quality of life. Its long-term use did not intensify adverse reactions, 
enabling a progression-free survival of 21 months to date. We have also reviewed other 
published clinical strategies applied in rare instances of multiple primary malignancies as 
a reference for treating such patients. 
Keywords: immunotherapy, targeted therapy, synchronous cancer, HER2-positive gastric 
cancer, bladder cancer

Introduction
Multiple primary malignant tumors (MPMTs) developing in the same individual 
may be synchronous or metachronous. A majority of multi-organ MPMTs are 
metachronous, whereas synchronous MPMTs are far less common.1 Patients with 
synchronous gastric and bladder cancers, including gastric tumor positivity for 
human epidermal growth factor receptor 2 (HER2+), are rarely seen in clinical 
practice, so large-scale clinical studies and established therapeutic guidelines are 
lacking. Treatment usually depends on the staging of each tumor, their specific 
histotypes, and the patient’s physical condition. A multidisciplinary and patient- 
oriented approach is best, helping to decide when and how to effectively treat both 
cancers without compounding known adverse effects.

Immune and targeted therapies have increasingly become the most promising 
antitumor strategies in use.2–5 Immunotherapy has shown satisfactory results in 
treating both gastric and bladder cancers,6,7 and through the targeting of HER2, 
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trastuzumab offers better progression-free (PFS) and over-
all (OS) survival for patients with HER2+ gastric 
cancers.8,9 Many preclinical studies and clinical research 
efforts conducted in recent years have proven the utility of 
combining immune and targeted therapies, reporting 
improved therapeutic responses and prolonged survival 
times in patients with many types of cancers.10–12 

Although each agent separately has previously shown effi-
cacy for HER2+ gastric cancer, combined usage has yet to 
be reported, and there are no prior accounts of dual-agent 
use for two different tumors in the same patient.

Herein, we present an elderly man with synchronous gas-
tric cancer (HER2+) and bladder cancer who clearly benefited 
from long-term combined use of immune (nivolumab) and 
targeted (trastuzumab) agents. This is the first known report of 
its kind, addressing efficacy and safety aspects of a nivolumab/ 
trastuzumab regimen given to an aged patient with two syn-
chronous cancers. Our intent was to explore strategies for 
evaluating and managing similar scenarios, based on our 
clinical experience and that reported by others.

Case Presentation
During November 2018, a 73-year-old Chinese man was 
stricken with stomach pain and gross, painless hematuria. 
In January of the following year, he was admitted to our 
hospital’s urology department for cystoscopy and gastro-
scopy. Gastroscopy revealed an ulcerative lesion (4 cm 
x 1.5 cm) of gastric horn (Figure 1A), diagnosed as gastric 
adenocarcinoma. Signet ring cells were visible in histolo-
gic sections (Figure 1B), and the following tissue markers 
exhibited immunostaining positivity: MLH1 (+), MSH2 
(+), MSH6 (+), PMS2 (+) (Figure 2A–D), and HER2 (2 
+). HER2 amplification was also evident by fluorescence 
in situ hybridization (Figure 1C); multiple enlarged and 
fused tumor-bearing lymph nodes appeared in computed 
tomography (CT) of the abdomen, rimming the stomach 
(Figure 3A and B). Cystoscopy and abdomen CT also 
disclosed multiple bladder tumors (Figure 1D and E) 
(Figure 3C) histologically confirmed as urothelial carci-
noma (Figure 1F). A multi-disciplinary team (MDT) con-
vened to discuss feasible treatment options. Considering 

Figure 1 Gastroscopy, cystoscopy and histopathological results of the patient. (A) Gastroscopy revealed an 4cm x 1.5cm ulcerative lesion in the gastric horn. (B) 
Histopathologic diagnosis was gastric adenocarcinoma, signet ring cell carcinoma can be seen microscopically. (C) In Situ Hybridization (FISH) showed HER2 amplification. 
(D and E) Cystoscopy revealed multiple bladder masses. (F) Histopathologic diagnosis was urothelial carcinoma.
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the metastatic lymph nodes with multiple enlargement and 
fusion around the stomach may not be completely cleared 
by surgery, the advanced age of the patient and the patho-
logical type of signet-ring cell carcinoma with high malig-
nancy, our gastrointestinal surgeon did not recommend 
surgical treatment. So transurethral resection of the blad-
der cancer took place on February 14, 2019 in the urology 
department considering the patient’s will of preserving the 
bladder. Postoperative recovery was good, but the preser-
ving bladder surgery placed this patient at high risk of 
recurrence and progress.

Combination Chemotherapy Plus 
Trastuzumab
Between February and April of 2019, the patient 
received two cycles of SOX (S-1 plus oxaliplatin) com-
bination chemotherapy, given once every 3 weeks, in 

conjunction with intravenous trastuzumab. He also 
received six cycles of once-weekly gemcitabine-only 
bladder perfusion. CEA and CA-724 levels were 
decreased during this time (Figure 4A and B), abdom-
inal CT for gastric cancer showed some shrinkage of the 
enlarged perigastric lymph nodes (Figure 3D and E). 
However, abdominal CT indicated new tumor in bladder 
and a recurrence of bladder cancer was considered 
(Figure 3F). Unfortunately, low patient tolerance (ie, 
nausea, vomiting, and myelosuppression) prohibited of 
an otherwise effective chemotherapeutic protocol. 
A MDT convened to discuss feasible treatment options 
again. Secondary resection of the recurrent bladder can-
cer, radiotherapy and next-generation sequencing was 
then advised by doctors, but the patient refused. We 
subsequently obtained PD-L1 immunostains for both 
tumors, finding them negative.

Figure 2 Immunohistochemical results of the patient. (A) MLH1 (+). (B) MSH2 (+). (C) MSH6 (+). (D) PMS2 (+). (E) PD-L1 (-) for gastric cancer. (F) PD-L1 (-) for bladder 
cancer.
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Nivolumab/Trastuzumab Regimen
The PD-1 inhibitor nivolumab (3 mg/kg, Q2W) combined 
with trastuzumab began in May 2019. Two months after 
initiating this regimen, a rise in transaminase occurred but 
was normalized through use of one week of liver- 
protective medicine Magnesium Isoglycyrrhizinate 
Injection. The patient received a general examination 

every 3 months during treatment. After eight cycles of 
immunotherapy, abdominal CT showed a significant reduc-
tion and shrinkage of metastatic lymph nodes around the 
stomach which suggested a partial response of the gastric 
cancer (Figure 3G and H). Abdominal CT also confirmed 
the recrudescent bladder cancer was significantly shrunk 
(Figure 3I). CEA and CA-724 levels were also decreased 

Figure 3 Abdominal CT images of the patient. (A and B) Abdominal CT images at initial diagnosis indicated multiple enlarged lymph node metastases around the stomach. 
(C) Abdominal CT images at initial diagnosis indicated multiple bladder tumors. (D and E) Abdominal CT images after 2 cycles of chemotherapy indicated multiple enlarged 
lymph node metastases around the stomach were smaller. (F) Abdominal CT images indicated new tumor in bladder and a recurrence of bladder cancer was considered. 
(G and H) Abdominal CT scan after 8 cycles of immunotherapy plus targeted therapy showed a significant reduction and shrinkage of metastatic lymph nodes around the 
stomach which suggested a partial response of the gastric cancer. (I) Abdominal CT scan showed the recrudescent bladder cancer was significantly shrunk after 8 cycles of 
immunotherapy plus targeted therapy.
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(Figure 4A and B), and the patient’s quality of life 
improved substantially. This regimen is ongoing at pre-
sent, and the patient’s condition continues to be stable The 
progression-free survival (PFS) was 21 months since he 
received the combination treatment.

Discussion
MPMTs are rare among patients with malignant tumors. In 
recent years, the aging population has grown as diagnostic 
methods and anti-cancer therapies continue to advance, so 
similar reports of multiple tumors at differing sites are 
surfacing.13,14 Environmental factors, aging, unhealthy 
lifestyles, cancer treatments, or interactions thereof may 
spur the development of MPMTs. Unlike isolated occur-
rences, the pathogenesis of multiple malignancies may be 
linked to specific genetic defects detectable by next- 
generation sequencing.15 Still, standard treatments for 
MPMTs are not well established. Parameters to consider 
in treatment planning include certain tumor-specific (stage, 
biologic behavior) and patient-related variables (age, phy-
sical condition, life expectancy, and comorbidities).

In clinical practice, it is important to distinguish 
between multiple primary malignancies and a single pri-
mary with metastasis. Because neither stomach nor 

bladder is prone to metastasis to each other, we anticipated 
two synchronous primary cancers on this occasion, which 
indeed was histologically substantiated. We then engaged 
a MDT to formulate individualized treatment, calling upon 
departments of gastrointestinal surgery, urology, radiother-
apy, oncology, imaging, and pathology to contribute their 
expertise. This approach is critical in the context of malig-
nant diseases, especially MPMTs, helping to optimize 
therapeutic regimens. Ultimately, we abandoned gastric 
resection due to enlarged and fused lymph nodal metasta-
sis. We then proceeded with transurethral resection, as 
stipulated by National Comprehensive Cancer Network 
(NCCN) guidelines for treatment of bladder cancer and 
the patient’s will, followed by gemcitabine bladder perfu-
sion for bladder cancer and an intravenous SOX+ trastu-
zumab regimen for gastric cancer. In patients with 
advanced HER2+ gastric cancers not amenable to surgery, 
better PFS and OS are reportedly achieved by combining 
trastuzumab with chemotherapy.16 Perfusion chemother-
apy is presently the chief postsurgical means of treating 
bladder cancer,17 and the SOX combination was chosen 
for its better tolerability in patients too old for rigorous 
chemotherapy. Similarly, the choice of gemcitabine (vs 

Figure 4 Cancer CEA (ng/mL) and CA-724 (U/mL) levels of the patient. (A) CEA levels during entire treatment. (B) CA-724 levels during entire treatment.
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Bacillus Calmette–Guerin) for bladder perfusion was dic-
tated by its better tolerability. After two cycles of che-
motherapy, gastric cancer showed partial response 
however bladder cancer recurred, the related adverse 
effects were severe. The treatment regimens are often 
lead to greater toxicity for patients with MPMTs. When 
and how to effectively treat both cancers without undue 
toxicity must be addressed.

The introduction of immune checkpoint inhibitors (ICIs) 
during recent years has brought improvements in treating 
advanced gastric and bladder cancers.18–20 However, 
research is lacking on efficacy/safety aspects of ICI use 
for MPMTs; and despite the proven efficacy of monother-
apy trastuzumab and ICIs in patients with HER2+ gastric 
cancer, we have seen little reporting of related efficacy and 
safety of the combination use. Also, the long-term survival 
benefit of this strategy remains unclear. In our patient at 
least, both primary cancers were well controlled through 
dual-agent immune and targeted therapy, with substantial 
gains in quality of life. This was surprising, given that 
histologic (ie, signet-ring cells, HER2 amplification) and 
clinical stage indices of his gastric cancer were high grade 
and prognostically dismal. There is evidence that HER2 
protein plays a critical role in the tumorigenesis, progres-
sion, and metastasis of HER2+ gastric cancer, imparting 
a poor prognosis.21 Furthermore, after recurrence of the 
bladder cancer, although the patient refused to receive sec-
ondary resection of the bladder cancer or radiotherapy, the 
tumor still achieved a significant remission. PFS has pre-
sently reached 21 months under the ongoing protocol and 
will be extended. This long-term combined use of nivolu-
mab and trastuzumab has yielded optimal treatment 
responses by both cancers. However, considering the 
favourable results of nivolumab for bladder cancer, there 
is one possibility that the beneficial results for bladder 
cancer of him may accounted to the effect of the nivolumab 
monotherapy.

It is debatable whether molecular biomarkers accu-
rately predict immunotherapeutic outcomes. Some studies 
have found several (eg, PD-L1, TMB, MSI, and HER2) 
reflective of ICI efficacy,22 whereas two prior clinical trials 
(ONO-4538-12, ATTRACTION-2) have determined that 
the survival benefit of nivolumab is independent of PD-L1 
positivity.23 Although both cancers were in fact negative 
for PD-L1 expression, and microsatellite stable (MSS) for 
gastric cancer, our patient still benefited from long-term 
use of a nivolumab/trastuzumab combination. It is reported 

antibody therapy mediated immune stimulation and PD-L1 
blockers, can be exploited to magnify the efficacy of 
HER2-targeting mAbs along with the elicitation of robust 
anticancer immunity.24 Subsequent in vitro and in vivo 
experiments are needed to confirm the probable synergism 
between these two agents.

The safety of combining immune and targeted therapeu-
tics does merit some discussion. After two months of com-
bined treatment, our patient displayed a rise in transaminase 
level that was reversed and further prevented through hepa-
tic protective drug treatment. Adverse reactions of this sort 
have been reported when evaluating the efficacy of PD-1 
immunotherapy. According to Masuda et al, the immune- 
related adverse events that emerge are linked to clinical 
benefit of nivolumab in patients with advanced gastric 
cancer.25 This seemed to be the case in our patient. It has 
also been reported that the main adverse reaction to trastu-
zumab is impaired left cardiac function.26,27 However, no 
such dysfunction occurred in our patient during long-term 
combination use. It thus appears that extended administra-
tion of immune and targeted therapies in combination does 
not heighten adverse patient reactions.

Our efforts were not without limitations. The chief 
drawback is that we did not obtain next-generation sequen-
cing of this patient’s tumor mutational burden and MSI 
status for bladder cancer. Another issue is the lack of 
sufficient follow-up data. Lengthier periods of patient 
monitoring are needed to confirm the efficacy and safety 
of this particular therapeutic approach.

Conclusion
A dual-agent immune and targeted therapeutic regimen 
administered to treat two synchronous cancers (HER2+ 
gastric and bladder) in an elderly man yielded optimal 
treatment responses. Long-term use of nivolumab and 
trastuzumab seemed effective and safe in this instance, 
serving as a reference for future treatment of such 
patients. Further studies are needed to validate this 
outcome.
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