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Abstract. Herein we report two cases of advanced and/or 
metastatic salivary duct carcinoma that relapsed after standard 
first‑line chemotherapy. As overexpression of human epidermal 
growth factor receptor 2 (HER2) (3+) was observed by immu-
nohistochemistry, the patients were treated with trastuzumab 
plus paclitaxel. One patient showed a complete response 
lasting over 2.5 years after the commencement of therapy; 
however, the other patient had no response to trastuzumab 
combined therapy. Dual fluorescence in situ hybridization was 
performed after the initiation of chemotherapy; the first case 
was positive for HER2 gene amplification, while the second 
case was negative. Our experiences suggest that therapy with 
HER2 blockers should be considered as options for treatment 
of HER2‑positive salivary duct carcinoma. However, HER2 
protein overexpression and gene amplification should be inves-
tigated further as therapeutic biomarkers.

Introduction

Salivary duct carcinoma (SDC), an aggressive and relatively 
rare tumor arising from the ductal epithelium of the salivary 
gland, accounts for approximately 10% of all salivary gland 
malignancies (1,2). Nearly 100 cases of SDC are diagnosed each 
year in the world, and it arises almost exclusively in the major 
salivary glands. SDC is three times more common in men, and 
usually occurs in patients over 50 years of age (1‑3). Generally, 
its prognosis is favorable if the primary lesion is completely 
resected and no metastases are present (2‑5). However, local 
recurrence and distant metastasis represent the most common 

forms of treatment failure (2‑5). In a review of 104 cases of SDC, 
Barnes et al (3) reported that one third of patients experience 
local recurrence after curative treatment, with 59% developing 
positive regional lymph nodes and 46% showing systemic metas-
tases (lungs and bones). In addition, 65% of patients die of their 
disease usually within 4 years of initial diagnosis. In 141 cases 
of SDC in Japan, the 3‑year overall survival and disease‑free 
survival rates were 70.5 and 38.2%, respectively (2). Treatment 
failure after initial surgery occurred in 78 patients, and 70% of 
these patients had distant metastases (2). Thus, the prognosis 
of progressive and metastatic diseases is poor, and effective 
systemic therapy is therefore important (2‑5). Data regarding 
the efficacy of cytotoxic chemotherapeutic agents in cases of 
advanced and/or metastatic SDC are limited (2‑5).

The histological findings of SDC are similar to those of ductal 
carcinoma of the breast (2,3,6‑8). Several studies indicated that 
the tumor cells sometimes overexpress human epidermal growth 
factor receptor 2 (HER2) in patients with SDC, at rates ranging 
from 20 to 77% (6‑9). The humanized monoclonal antibody 
against HER2, trastuzumab, is expected to be effective in such 
cases. Indeed, several cases of advanced and/or metastatic SDC 
showed good responses to treatment with trastuzumab alone 
or along with chemotherapy (10‑21). Therefore, trastuzumab is 
increasingly being used in the management of HER2/erB2‑posi-
tive SDC. However, there remains insufficient evidence regarding 
the efficacy of treatment because of the rarity of the disease itself, 
particularly in Japanese patients.

Here, we describe two cases of HER2‑overexpressing and 
advanced SDC treated with trastuzumab plus paclitaxel. A 
good response was obtained in one case, and the primary tumor 
mass and lymph node metastasis regressed with combined 
trastuzumab and paclitaxel therapy for over 2 years after 
initiation of treatment. Here, we report the clinical course of 
this case along with a review of the relevant literature focusing 
on HER‑2 gene amplification.

Case report

Case 1. A 59‑year‑old man was referred to our hospital for 
further examination of a right cervical swelling and pain. Head 
and neck computed tomography (CT) (Fig. 1A) and magnetic 
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resonance imaging (MRI) showed a soft tissue mass shadow 
in the right cervical region. The soft tissue shadow spread 
into the trapezius muscle and broad neck muscles, masseter 
muscle, trapezius muscle, shoulder cap muscle, sternocleido-
mastoid muscle, carotid gap, pharyngopharyngeal space, and 
the subcutaneous soft tissue. Laboratory findings indicated 
increased carcinoembryonic antigen level (59.6 mg/ml). As 
percutaneous needle aspiration cytology revealed adeno-
carcinoma, open biopsy was performed and the histological 
diagnosis of SDC was confirmed (Fig. 2A). Chemotherapy 
with docetaxel (60 mg/m2, day 1), cisplatin (60 mg/m2, day 1), 
and 5‑fluorouracil (700  mg/m2, days  2‑5) was performed 
with a 28‑day cycle. However, four cycles of chemotherapy 
failed to reduce the soft tissue mass and symptoms. During 
chemotherapy, immunohistochemistry (IHC) of the biopsy 
specimen was performed and revealed that tumor cells were 
positive for HER2 (Fig. 3A) and negative for estrogen and 
progesterone receptors. The patient was then treated with 
trastuzumab plus paclitaxel. Trastuzumab was administered 
at a loading dose of 4 mg/kg followed by 2 mg/kg weekly in 
combination with weekly paclitaxel at 80 mg/m2. There were 
no adverse effects, including cardiotoxicity, neurotoxicity, and 
hematotoxicity. The right cervical soft tissue mass decreased 
in size and disappeared 10 months after initiation of chemo-
therapy (Fig. 1B). Although the therapy was discontinued due 
to paclitaxel‑induced neurotoxicity, we used trastuzumab for 
over 2 years after complete response due to concerns regarding 
early relapse. This patient remained well over 2 years after 
cessation of trastuzumab.

Case 2. A 68‑year‑old man was referred to our hospital for 
further chemotherapy as treatment for relapsed SDC. He 
underwent total right parotidectomy with cervical lymphad-
enectomy and facial nerve reconstruction using the femoral 
nerve. The pathological diagnosis was SDC. However, he 
developed pulmonary metastasis 6 months after the operation 

and received several chemotherapeutic regimens, including 
platinum compounds plus docetaxel or 5‑fluorouracil, and 
cetuximab plus paclitaxel. However, the disease was progres-
sive and chest CT showed multiple metastatic nodules in both 
lungs (Fig. 4A). IHC analysis of the resected primary tumor 
indicated that the tumor cells were positive for HER2 (Fig. 3B). 
Therefore, the patient was treated with trastuzumab plus pacli-
taxel at the same dose and according to the same schedule as 
in case 1. However, the therapy (six cycles of trastuzumab plus 
paclitaxel) failed to improve radiographic findings in the lungs 
(Fig. 4B), and the patient was followed up by best supportive 
care. The patient died due to respiratory failure 6 months later.

The treatment in both cases was approved by the institu-
tional review board of Shinshu University Hospital (approval 
number: B0290) and was conducted in accordance with the 
principles of the Declaration of Helsinki. Dual fluorescence 
in situ hybridization was performed after initiation of trastu-
zumab combined with chemotherapy in both cases. Case 1 
was positive for HER2 gene amplification (Fig. 3C), while the 
findings were negative in case 2 (Fig. 3D).

Discussion

We reported two cases of advanced and metastatic 
HER2‑overexpressing SDC (3+) treated with trastuzumab and 
paclitaxel chemotherapy. One patient, who was positive for 
HER2 gene amplification, showed a complete response lasting 
for over 2.5 years after commencement of therapy. However, 
the other patient, who was negative for HER2 gene amplifica-
tion, showed no response to trastuzumab combined therapy.

Recently, Ghazali  et  al  (13) reported a patient with 
HER2‑positive metastatic salivary adenocarcinoma who 
showed complete response to trastuzumab, and summarized 
15 published papers, including a prospective study and a case 
report, presenting details of 56 cases treated with trastuzumab 
monotherapy or combined chemotherapy. Although the dose 

Figure 1. Computed tomography (CT) findings in case 1 before and after treatment with trastuzumab plus paclitaxel. (A) The tumor extended along the right 
cervical space and had metastasized into the left cervical lymph node before therapy (arrow). (B) The both metastatic tumors were reduced after 10 months 
of treatment with trastuzumab plus paclitaxel.
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Figure 2. Pathological findings on hematoxylin and eosin (H&E) staining in both cases. (A) Case 1: Within the salivary gland tissue, heterozygous cells 
with eosinophilic cytoplasm and prominent nucleoli proliferated with comedo‑like central necrosis. (B) Case 2: Heterotypic cells with nuclear enlargement 
invasively proliferated with atypical ductal epithelial cells in a cribriform growth pattern. H&E, x40 magnification.

Figure 3. Immunohistochemical (IHC) analysis and determination of HER2 gene amplification by dual‑color in situ hybridization (DISH). HER2 overexpres-
sion was positive in tumor cells from both cases (A, case 1; B, case 2), but only case 1 was positive for HER2 gene amplification (C)  while case 2 was negative 
(D)  HER2 IHC x40 magnification; HER2 DISH, x100 magnification.

Figure 4. Chest computed tomography findings before (A) and after (B) treatment with trastuzumab plus paclitaxel in case 2.
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and schedule of trastuzumab and combined chemotherapy 
agents were different between the reports, 22 patients achieved 
good response. In addition, there were disparities regarding 
the criteria for HER2 overexpression in these reports. A 
phase II trial of trastuzumab enrolled 14 patients with salivary 
grand carcinoma overexpressing HER2 over 2+ as determined 
by IHC, and showed only one case of partial response lasting 
longer than 2 years (16). HER2 was a potential therapeutic 
target in salivary grand carcinoma. However, HER2 overex-
pression evaluated by IHC was not always associated with 
significant efficacy of tumor response to trastuzumab.

In recent case reports showing the usefulness of trastu-
zumab in SDC, overexpression of HER2 was evaluated by both 
IHC and gene amplification (9‑11,14‑22). Limaye et al (17) 
reported five cases of SDC positive for both HER2 on IHC 
and for HER2 gene amplification, treated with trastuzumab 
combined with chemotherapy. All patients showed good 
response and the median duration of response was 18 months 
(range, 8‑52  months). Thus, the response to trastuzumab 
chemotherapy in patients may be dependent on HER2 over-
expression and gene amplification. Our case 1 showed good 
response, and was also positive for both HER2 overexpression 
and gene amplification. Based on these findings and our expe-
rience, we emphasize that both HER2 protein overexpression 
and gene amplification should be examined as therapeutic 
biomarkers in SDC.

There have been several studies regarding the coexistence 
of HER2 IHC and gene amplification in SDC. Thirteen of 14 
Japanese cases of HER2 IHC (3+) were positive on FISH (6). 
Cornolti et al (7) reported eight cases of FISH positivity among 
10 with grade 3+ IHC. Dagrada et al (8) reported a coexistence 
rate of 73% (8/11 cases) on IHC and FISH assessment. In addi-
tion, Skalova et al (11) reported three cases of FISH positivity 
among seven with IHC positivity over grade 3 (3+) in sali-
vary gland carcinoma. These concordance rates were lower 
than that in breast adenocarcinomas (>90%) with high (3+) 
HER2 expression (22). Further case studies presenting details 
of HER2 examination and treatment for advanced salivary 
malignancies are warranted.

In addition, the therapeutic effects of trastuzumab are 
related to the immunological backgrounds (23). White blood 
cell and lymphocyte counts were 7,660 and 1,800 in case 1 
and 6,140 and 1,600 in case 2 before trastuzumab therapy, 
respectively. Although we did not examine the specific immu-
nological parameters in both cases, we should pay attention 
to the immunological examination in patients with HER‑2 
positive SDC.

 In summary, our experiences indicated that HER2 should 
be examined in patients with advanced and/or metastatic 
SDC, and that findings of both HER2 overexpression and gene 
amplification define a group of patients with SDC who would 
benefit from targeted therapy with trastuzumab.
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