
Abstract. Background/Aim: The aim of this study was to
evaluate the efficacy and safety of carboplatin/docetaxel
combination therapy in patients with locally advanced and/or
recurrent/metastatic (LA/RM) salivary gland carcinoma
(SGC). Materials and Methods: This was a retrospective
analysis of 24 patients that included six patients with AR-
positive salivary duct carcinoma (SDC) after progressive
disease treated with combined androgen blockade (CAB).
Carboplatin (AUC5) and docetaxel (70 mg/m2) were
administered for six courses every three weeks. Results: The
overall response rate was 42%, the median progression-free
survival was 8.4 months, and the median overall survival was
26.4 months. Among the six patients with CAB-resistant SDC,
two achieved a partial response and two long-term stable
disease. Grade 3/4 neutropenia and anemia were observed in
20-30% of the patients; all adverse events were manageable.
Conclusion: Carboplatin/docetaxel combination therapy may
be a chemotherapeutic option for patients with LA/RM SGC,
and a valuable second-line chemotherapy for CAB-resistant,
AR-positive SDC.

Salivary gland carcinoma (SGC) is a rare cancer that affects
1.04 per 100,000 individuals annually and accounts for 0.2%
of all and approximately 8% of the head and neck cancers (1).
The classification published by the World Health Organization
(WHO) in 2017 includes 20 different histological types of
SGC with varying biological features (2). The treatment of
salivary gland tumors commonly consists of surgical resection,
regardless of whether they are benign or malignant. For high-
grade malignancies, postoperative radiotherapy is usually
administered (3). Systemic therapy has been attempted in
patients with recurrent and/or metastatic (RM) tumors, but
because SGC is rare, randomized controlled studies are
difficult to carry out, and no regimen capable of prolonging
survival has yet been established (3, 4).

Cytotoxic chemotherapy, molecular targeted therapy, and
immune checkpoint inhibitors have been used in the
treatment of adenoid cystic carcinoma of the salivary glands,
but all reports showed a low response rate (3-5). Recently,
molecular targeted therapies, including those targeting the
androgen receptor (AR) and human epithelial growth factor
receptor 2 (HER2) have shown efficacy for the treatment of
salivary duct carcinoma (SDC) (3, 4, 6, 7). Moreover,
molecular targeted therapies tailored to genetic mutations,
including the ETV6-NTRK3 gene fusion (8, 9), BRAF V600E
mutation (10), BRAF kinase domain duplications (11), and
RET gene mutation (12) have been reported, raising
expectations regarding "precision medicine"-based medical
care. However, the frequency of genomic driver alterations
that can be exploited in targeted therapy is limited, and
targeted therapy is not effective in all patients (13). Thus,
although future progress with molecular targeted therapies is
highly likely, many patients will likely need treatment with
cytotoxic anticancer agents. 

Several studies using cytotoxic anticancer agents,
administered cisplatin, either as a single agent (14) or as a
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combination of cyclophosphamide/doxorubicin/cisplatin
(15), gemcitabine/cisplatin (16), or vinorelbine/cisplatin (17).
Combination therapy of platinum and taxanes is widely used
for head and neck squamous cell carcinomas, but its efficacy
and safety for SGC remains unclear. A recent retrospective
study of combination therapy with carboplatin/paclitaxel
reported that the response rate was comparable to that of
cisplatin regimens (18); thus, this combination may be useful
as palliative chemotherapy (19). Docetaxel is less toxic
regarding peripheral sensory neuropathy than paclitaxel (20).
Moreover, it can be re-administered after recurrence,
especially in patients with paclitaxel-resistant cancers (21-
25). Therefore, in this study, the efficacy and safety of
carboplatin/docetaxel in the treatment of locally advanced
(LA) and/or RM SGC was retrospectively examined.

Materials and Methods
Patients. This study was a retrospective analysis including two
institutions (International University of Health and Welfare Mita
Hospital and Matsudo City Hospital). The clinical records of
patients with LA/RM SGC who were treated with combination
chemotherapy using carboplatin/docetaxel between January 2011
and February 2018 were reviewed.

All tumors were histologically confirmed by an expert
pathologist (TN) and reviewed according to the criteria of the 2017
WHO classification of head and neck tumors (2). All tumors were
also assessed for HER2 and AR status, as described elsewhere (26,
27). Briefly, HER2-positivity was defined as either
immunohistochemically 3+ or the presence of a HER2 gene
amplification, according to the American Society of Clinical
Oncology/College of American Pathologists (ASCO/CAP)
guidelines for breast cancer (28). For the AR, a case was considered
to be positive when ≥20% of the tumor cell nuclei showed strong
staining. Carcinoma ex pleomorphic adenoma was classified based
on the histological type of each malignant component, and
independent categories were considered unclassified (2, 26, 27).

Written informed consent for the publication of this work was
obtained from all patients. This study was approved by the
institutional review board of the International University of Health
and Welfare Mita Hospital (No. 5-18-12).

Treatment. Treatment consisting of six courses of chemotherapy with
carboplatin (AUC 5) and docetaxel (70 mg/m2) was administered
every three weeks. The doses were reduced and granulocyte colony-
stimulating factor was administered according to the patient’s
condition [including age, comorbidity, and adverse events (AE)].

Statistical analyses. The following parameters were examined:
overall response rate [ORR: complete response (CR) + partial
response (PR)]; clinical benefit rate [CBR: CR, PR, and stable
disease (SD) for at least 24 weeks], median progression-free survival
(PFS), median overall survival (OS), and safety. PFS was defined as
the period from the day of the initiation of treatment to the day of
progressive disease (PD) or death; OS was defined as the period
from the day of the initiation of treatment until the day of death,
regardless of the cause. The determination of the treatment effects
was based on the Response Evaluation Criteria in Solid Tumors
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Table I. Patient characteristics.

                                                              All             SDC         Non-SDC†
                                                          patients         (n=12)           (n=12)
                                                           (n=24)          n (%)             n (%)
  Characteristic                                   n (%)                                      

Age (years)                                                                                          
  Median                                              58                  57                  63
  Range                                                35-77             35-68             40-77
Gender                                                                                                  
  Male                                                 16 (67)            8 (67)            8 (67)
  Female                                               8 (33)            4 (33)            4 (33)
Primary site                                                                                          
  Parotid gland                                   18 (75)          10 (83)            8 (67)
  Submandibular gland                        3 (13)            1 (8)              2 (17)
  Minor salivary gland                         2 (8)               0 (0)              2 (17)
  Accessory parotid gland                   1 (4)               1 (8)              0 (0)
Histopathology                                                                                    
  SDC                                                 12 (50)          12 (100)             
  Adenocarcinoma NOS                      4 (17)            0 (0)              4 (33)
  Myoepithelial carcinoma                  3 (13)            0 (0)              3 (25)
  Acinic cell carcinoma                       1 (4)               0 (0)              1 (8)
  Adenoid cystic carcinoma                1 (4)               0 (0)              1 (8)
  Basal cell adenocarcinoma               1 (4)               0 (0)              1 (8)
  Mucoepidermoid carcinoma             1 (4)               0 (0)              1 (8)
  Poorly differentiated carcinoma       1 (4)               0 (0)              1 (8)
Immunohistochemistry                                                                        
  HER2-positive‡                                 0 (0)               0 (0)              0 (0)
  AR-positive§                                      7 (29)            7 (58)            0 (0)
Prior treatment                                                                                     
  None                                                   8 (33)            2 (17)            6 (50)
  Surgery                                             13 (54)            9 (75)            4 (33)
  Radiotherapy                                   13 (54)            6 (50)            5 (42)
  Systemic therapy                             11 (46)            9 (75)            2 (17)
  CAB                                               6 (25)            6 (50)            0 (0)
 S-1                                                  3 (13)            1 (8)              2 (17)

  Cisplatin + docetaxel                     1 (4)               0 (0)              1 (8)
  Abiraterone                                     1 (4)               1 (8)              0 (0)
  Cisplatin (+ radiotherapy)             2 (8)               2 (17)            0 (0)
  Docetaxel (+ radiotherapy)           2 (8)               1 (8)              1 (8)
  TPF (+ radiotherapy)                     1 (4)               1 (8)              0 (0)
Target lesion                                                                                        
  Locoregional                                      7 (29)            3 (25)            5 (42)
  Metastatic                                        13 (54)            7 (58)            4 (33)
  Locoregional + metastatic                4 (17)            1 (8)              3 (25)
Site of metastasis                                                                                 
  Lung                                                   9 (38)            5 (42)            4 (33)
  Lymph nodes                                     9 (38)            5 (42)            4 (33)
  Bone                                                   6 (25)            2 (17)            4 (33)
  Skull base                                          2 (8)               2 (17)            0 (0)
  Soft tissue (skin, muscle)                  2 (8)               1 (8)              1 (8)
  Liver                                                   1 (4)               0 (0)              1 (8)

AR: Androgen receptor; CAB: combined androgen blockade; HER2:
human epidermal growth factor receptor 2; SDC: salivary duct carcinoma;
TPF: docetaxel/cisplatin/5-fluorouracil. †Included adenocarcinoma NOS,
myoepithelial carcinoma, acinic cell carcinoma, adenoid cystic carcinoma,
basal cell adenocarcinoma, mucoepidermoid carcinoma, and poorly
differentiated carcinoma. ‡HER2 status was defined according to the
American Society of Clinical Oncology/College of American Pathologists
(ASCO/CAP) guidelines for breast cancer (28). §A case was considered
to be AR-positive when ≥20% of the tumor cell nuclei showed strong
staining (26).



(RECIST), version 1.1. The evaluation of the AEs was based on the
Common Terminology Criteria for Adverse Events (CTCAE),
version 4.0. The Kaplan–Meier method was used to analyze PFS and
OS. All statistical analyses were performed with EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan).

Results 

Patient characteristics. Twenty-four patients were enrolled
in the study (Table I). The median follow-up was 19.7
months (range=2.2-64.3 months). SDC was the most
frequent histological type (12 patients, 50%). None of the
patients were HER2-positive. AR immunoreactivity was
detected in nine of 24 patients (38%), and seven (29%) were
considered to be AR-positive. A total of 11 patients (46%)
had received previous systemic chemotherapy; in five of
these patients, postoperative chemo-radiotherapy had been
administered, including cisplatin or docetaxel in two patients
each and cisplatin/docetaxel/fluorouracil in one patient. A
total of eight patients (33%) had undergone systemic therapy
for RM lesions; one patient had been treated with docetaxel
three years before the study, and six had received combined
androgen blockade therapy (CAB: bicalutamide and
leuprorelin). These six cases were all castration-resistant.
None of the patients had a history of carboplatin treatment.

Treatment outcomes. Table II shows the treatment outcomes,
and Figure 1 depicts the Kaplan–Meier survival curves for
PFS and OS. A CR, PR, and long-term SD was observed in
two, eight, and nine patients, respectively. The ORR was
42% (10 of 24 patients), the CBR was 79% (19 of 24

patients), the median PFS was 8.4 months, and the median
OS was 26.4 months. The details of the five patients who
responded to treatment are shown in Figures 2-6.

Among patients with SDC, the ORR was 50% (six of 12
patients), the CBR was 75% (nine of 12 patients), the median
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Figure 1. Kaplan–Meier curves of (A) progression-free survival and (B)
overall survival. The shaded bands represent the 95% confidence
intervals.

Table II. Treatment efficacy.

Efficacy                                                         All patients                                                     SDC (n=12)                                                      Non-SDC§ 
                                                                          (n=24)                                                                                                                                      (n=12)
                                                                                                              All SDC            AR-negative SDC†    CAB-resistant SDC‡
                                                                                                               (n=12)                         (n=5)                            (n=6)                                

Complete response, n (%)                                 2 (8)                            2 (17)                         2 (40)                            0 (0)                            0 (0)
Partial response, n (%)                                      8 (33)                           4 (33)                         1 (20)                           2 (33)                          4 (33)
Stable disease, n (%)                                        9 (38)                           3 (25)                         1 (20)                           2 (33)                          6 (50)
Progressive disease, n (%)                                5 (21)                           3 (25)                         1 (20)                           2 (33)                          2 (17)
Objective response¶, n (%, 95%CI)          10 (42, 22-63)              6 (50, 21-79)              3 (60, 15-95)                2 (33, 4-78)                4 (33, 10-65)
Stable disease ≥24 weeks, n (%)                      9 (38)                           3 (25)                         1 (20)                           1 (14)                          6 (50)
Clinical benefit||, n (%, 95%CI)                19 (79, 58-93)              9 (75, 43-95)              4 (80, 28-96)               3 (50, 12-88)              10 (83, 52-98)
Median progression-free survival,
months (95%CI)                                        8.4 (6.2-13.5)              8.0 (1.4-12.7)             9.6 (1.3-NR)                6.9 (1.4-NR)             10.6 (1.8-27.2)

Median overall survival,
months (95%CI)                                      26.4 (11.6-38.2)           32.6 (5.8-55.8)          33.5 (10.9-NR)             11.6 (2.9-NR)             21.8 (6.7-NR)

AR: Androgen receptor; CAB: combined androgen blockade; CI: confidence interval; NR: not reached; SDC: salivary duct carcinoma. †A case was
considered to be AR-negative when <20% of the tumor cell nuclei showed staining (26); ‡Patients who developed progressive disease after combined
androgen blockade; §Included adenocarcinoma NOS, myoepithelial carcinoma, acinic cell carcinoma, adenoid cystic carcinoma, basal cell
adenocarcinoma, mucoepidermoid carcinoma, and poorly differentiated carcinoma; ¶Confirmed complete and partial response; ||Complete response,
partial response, and stable disease ≥24 weeks.



in vivo 33: 843-853 (2019)

846

Figure 2. Representative images before (A, C, E) and after (B, D, F) carboplatin/docetaxel treatment in a patient with locally advanced, androgen
receptor-negative salivary duct carcinoma. Post-treatment magnetic resonance imaging scans revealed a partial response of the right salivary gland
tumors and the right cervical lymph node metastases. A fluorodeoxyglucose (FDG)-positron emission tomography scan after three cycles of therapy
revealed disease resolution. The green arrows indicate the primary lesion (A, B) and multiple cervical lymph node metastases (C).



PFS was 8.0 months, and the median OS was 32.6 months. Of
the five patients with AR-negative SDC, two achieved a CR,
one achieved a PR, one showed long-term SD, and one
developed PD. Of the six patients who developed PD after
CAB, two achieved a PR, two showed long-term SD, and two
developed PD. Among the four patients with adenocarcinoma
NOS, two achieved a PR and two long-term SD. Last, of the
three patients with myoepithelial carcinoma, one achieved a
PR and two showed long-term SD.

Adverse events. All patients experienced AEs (Table III). The
most common AEs were anemia (19 patients, 83%),
hypoalbuminemia (17 patients, 71%), leukopenia (14
patients, 58%), and nausea (13 patients, 54%). Grade 3/4
AEs were observed in 10 patients (42%). The most common
Grade 3/4 AEs were leukopenia (nine patients, 38%) and
neutropenia (eight patients, 33%). Febrile neutropenia was
seen in two patients (8%). Grade 1/2 peripheral sensory
neuropathy was found in nine patients (38%). No treatment-
related deaths were reported.

Safety. The administration of six courses of chemotherapy
was completed in 18 patients (75%). In one patient,
chemotherapy was given every three weeks, up to a total of
nine courses; in another patient, six additional courses were

administered after two years. A median of six courses were
administered to the patients (range=1-12 courses). A total of
six patients could not complete all six courses of treatment;
the reasons included PD in four patients, edema in one
patient, and a change of treatment to radiation therapy due
to achieving a CR in one patient. In one patient with Grade
2 edema, treatment was terminated after five courses,
following the patient's request. During the administration of
the six courses, dose reduction was required in six patients
for the following reasons: Grade 3 thrombocytopenia in two
patients, old age in two patients, Grade 3 anemia in one
patient, and febrile neutropenia in one patient.

Discussion

In this retrospective study of combination chemotherapy
with carboplatin/docetaxel in patients with LA/RM SGC,
an ORR of 42% was found; the rate of completion of all
six courses of chemotherapy was 75%. The analysis of the
treatment outcomes among the 12 cases of SDC showed an
ORR of 50%, a CBR of 75%, median PFS of 8.0 months,
and median OS of 32.6 months. Tumor shrinkage by more
than 30% was observed in cases of adenocarcinoma NOS,
myoepithelial carcinoma, and poorly differentiated
carcinoma.
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Figure 3. Representative images before (A, C) and after (B, D) carboplatin/docetaxel treatment in a patient with recurrent/metastatic, castration-
resistant salivary duct carcinoma. Post-treatment computed tomography scans revealed a complete response of all pulmonary metastatic lesions
(green arrows). 
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Figure 4. Representative images before (A, C, E, G) and after (B, D, F, H) carboplatin/docetaxel treatment in a patient with myoepithelial carcinoma.
Post-treatment computed tomography scans revealed a partial response of the primary lesion and a complete response of all pulmonary metastatic
lesions. The green arrows indicate the primary lesion (A, B) and lung metastases (C, E, G).



Numerous studies have reported data on cytotoxic
chemotherapies in patients with RM SGC (Table IV) (14-18,
29, 30). Studies using cisplatin (14-17) enrolled between 22
and 60 patients and showed ORRs of 5-31%, median PFS of
4-7 months, and median OS of 10-26.5 months. A study of
carboplatin/paclitaxel conducted in 38 patients demonstrated
an ORR of 39% (18); our study of carboplatin/docetaxel
showed an ORR of 42%, indicating that a response rate
similar to cisplatin treatment was achieved (14-17).
Regarding AEs, a study on carboplatin/paclitaxel and our
study on carboplatin/docetaxel found Grade 3 or higher
neutropenia in 53% (18) and 33% of patients, respectively;
otherwise, the incidence of severe AEs was low.
Carboplatin is preferred to cisplatin because of a better
quality of life (QOL), no need for hospitalization, a lower
burden of intravenous hydration, and lower toxicity
regarding emesis and neuropathy (19, 20).
Carboplatin/paclitaxel has also been used as palliative
chemotherapy. While Grade 1/2 peripheral sensory
neuropathy was observed in 89% of patients treated with
carboplatin/paclitaxel (18), the rate of peripheral sensory
neuropathy in our study was lower, at 38%.
Carboplatin/docetaxel is less likely to cause neuropathy than
carboplatin/paclitaxel and should be considered a useful
treatment option based on an increased QOL (20).
Meanwhile, docetaxel and paclitaxel are not completely
cross-resistant in many other cancers (21-25); docetaxel can
be re-administered after recurrence and is a promising
second-line treatment after the administration of paclitaxel.
Therefore, both paclitaxel and docetaxel regimens should be
studied for the treatment of patients with SGC.
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Figure 5. Representative images before (A) and after (B) carboplatin/docetaxel treatment in a patient with recurrent/metastatic androgen receptor-
negative salivary duct carcinoma. A post-treatment magnetic resonance imaging scan revealed a complete response of the right orbital metastasis
(green arrow).

Table III. Adverse events.

Event                                                    All Grades      Grade 3     Grade 4
                                                                 n (%)            n (%)         n (%)

Max Grade                                            24 (100)          4 (17)        6 (25)
Hematological
   Max Grade                                          20 (83)           4 (17)        6 (25)
   Anemia                                                19 (79)           5 (21)            0
   Decreased white blood cell count      14 (58)           8 (33)         1 (4)
   Decreased neutrophil count               12 (50)            2 (8)         6 (25)
   Decreased platelet count                     6 (25)             2 (8)             0
   Febrile neutropenia                               2 (8)              2 (8)             0
Non-hematological
   Max Grade                                          23 (96)            2 (8)             0
   Hypoalbuminemia                              17 (71)               0                0
   Nausea                                                 13 (54)               0                0
   Anorexia                                              12 (50)            2 (8)             0
   Alopecia                                              11 (46)               0                0
   Peripheral sensory neuropathy            9 (38)                0                0
   Dysgeusia                                             7 (29)                0                0
   Edema, limbs                                       6 (25)                0                0
   Constipation                                         5 (21)                0                0
   Dehydration                                         3 (13)             1 (4)             0
   Diarrhea                                               3 (13)                0                0
   Mucositis, oral                                     3 (13)                0                0
   Hyponatremia                                       2 (8)              1 (4)             0
   Weight loss                                            2 (8)                 0                0
   Hypocalcemia                                       2 (8)                 0                0
   Vomiting                                                2 (8)                 0                0
   Hypokalemia                                         2 (8)                 0                0
   Hyperkalemia                                        2 (8)                 0                0
   Watering eyes                                       1 (4)                 0                0
   Fever                                                      1 (4)                 0                0
   Cough                                                    1 (4)                 0                0
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Figure 6. Representative images before (A, C, E, G) and after (B, D, F, H) carboplatin/docetaxel treatment in a patient with poorly differentiated carcinoma.
Post-treatment computed tomography scans revealed a partial response of the right salivary gland tumor as well as the cervical lymph node and pulmonary
metastatic lesions. The green arrows indicate the primary lesion (A), cervical lymph node metastasis (B), and multiple lung metastases (E, G).



To the best of our knowledge, this is the first report of cases
in which a cytotoxic chemotherapy was effective in patients
with AR-negative or CAB-resistant SDC. Recently, AR- and
HER2-targeted therapies have been used as systemic
chemotherapy for LA/RM SDC. We have previously reported
an SDC classification system for the selection of an
appropriate and personalized systemic therapy with anti-
HER2, anti-AR, and/or cytotoxic drugs (26). We have also
recently reported two prospective studies of anti-AR and anti-
HER2 therapy that were based on this classification system (6,
7). In a phase II study of CAB in 36 patients with AR-positive
SGC, including 34 cases of SDC, an ORR of 42% was
observed (6). No Grade 4 AEs were found, and Grade 3 AEs
were found in 7 of 36 patients (19%). Grade 3/4 AEs were
more frequent with carboplatin/docetaxel in this study when
compared to the CAB study; however, no marked superiority
or inferiority in efficacy was noted. Furthermore, in some
cases, beneficial effects were found when either
carboplatin/docetaxel or CAB was administered and followed
by the other after PD. In addition, we have also reported on
the treatment with trastuzumab/ docetaxel in 57 patients with
HER2-positive SDC and observed an ORR of 70% (7). All
patients with SDC included in the current study were HER2-
negative; thus, the two studies cannot be compared due to the
different molecular backgrounds. However, carboplatin/
docetaxel appears to have an inferior response rate in HER2-
negative cases, and this combination of cytotoxic agents may
pose a higher risk of AEs. Therefore, treatment with
trastuzumab/docetaxel might be preferable in HER2-positive
patients. In studies conducted on SDC, (26, 27, 31, 32) HER2-
negative cases accounted for about 60-80%, and HER2- and
AR-negative cases accounted for about 15%. Therefore,
carboplatin/docetaxel combination therapy may be a
promising treatment option for AR- and HER2-negative SDC

or may be beneficial as second-line chemotherapy for CAB-
resistant, AR-positive SDC.

Adenocarcinoma NOS, myoepithelial carcinoma, and
poorly differentiated carcinoma also showed a response to
carboplatin/docetaxel. Previous studies that assessed treatment
of patients with “adenocarcinoma” with gemcitabine/cisplatin
(16) and cisplatin/vinorelbine (17), 3 of 8 (38%) and 7 of 15
(47%) cases, respectively, responded to treatment. The
“adenocarcinoma” group likely included patients diagnosed as
adenocarcinoma NOS or poorly differentiated carcinoma,
based on the 2017 WHO classification (2). Since rapid
progression is often seen in patients with these
histopathologies, carboplatin/docetaxel is considered a
promising option in conjunction with cisplatin-containing
regimens.

Only one case of adenoid cystic carcinoma, muco-
epidermoid carcinoma, acinic cell carcinoma, and basal cell
adenocarcinoma were included in this study. Although no
tumor shrinkage occurred, the durations of SD in the adenoid
cystic carcinoma and acinic cell carcinoma cases were 15 and
61 months, respectively. Treatment was started with a
radiological finding of progression within the previous six
months in both cases, and a certain therapeutic effect was likely
obtained by maintaining SD for a long period. In adenoid
cystic carcinoma, mucoepidermoid carcinoma, and acinic cell
carcinoma, the indication of systemic therapy should be
carefully considered based on the tumor growth rate before the
start of treatment as previous studies have indicated that both
cytotoxic chemotherapy and targeted therapy showed a low
response rate; many cases show slow tumor growth, and long
treatment periods increase the rate or occurrence of AEs (3, 4).

Because of the retrospective nature of this study, the
superiority or inferiority of the carboplatin/docetaxel
combination therapy in comparison to other regimens cannot
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Table IV. Summary of literature reports on chemotherapy for salivary gland carcinoma.

Authors                               Year                           Regimen                                      All histopathology                              SDC or “Adenocarcinoma”
                                             of 
                                      publication                                                               n         RR,       Median       Median         n         RR,       Median     Median 
                                                                                                                                    %            PFS,            OS,                        %            PFS,           OS, 
                                                                                                                                                 months        months                                   months      months

Licitra et al. (14)               1991                           Cisplatin                         25         18             7                14              5†            0             NA             NA
Licitra et al. (15)               1996                  Cisplatin/DXA/CPA                22         27             7                21              4†          25             NA             NA
Gilbert et al. (29)              2006                           Paclitaxel                         45         18             4                12.5          17†         29             NA             NA
Laurie et al. (16)               2010                 Cisplatin/gemcitabine               33         24             6.7             13.8           9†          44             NA             NA
Airoldi et al. (17)              2014        Cisplatin/vinorelbine (first-line)      60         23             6                10             15†         53             NA            13.6
Nakano et al. (18)             2016                Carboplatin/paclitaxel              38         39             6.5             26.5          18‡         39             6.5            34.7
Rodriguez et al. (30)         2018                            Eribulin                          29         10             3.5             16              7†          14             NA             NA
This study                          2019                 Carboplatin/docetaxel               24         42             8.4             26.4          12‡         50             8.0            32.6

CPA: Cyclophosphamide; DXA: doxorubicin; OS: overall survival; PFS: median progression-free survival; NA: not available; RR: response rate;
SDC: salivary duct carcinoma. †Included the histologic diagnoses of adenocarcinoma, salivary duct carcinoma, adenocarcinoma NOS, and carcinoma
ex pleomorphic adenoma; ‡Included the histologic diagnosis of salivary duct carcinoma.



be concluded. Moreover, a comparative analysis of the
treatment effects by histopathology was not possible because
only few cases were included. Although it is desirable to solve
these problems with a large-scale randomized controlled trial,
this is a difficult task for SGC and a common problem for other
rare cancers. Currently, a comparison trial of bicalutamide/
triptorelin vs. cisplatin/doxorubicin vs. carboplatin/paclitaxel,
using a Bayesian theory analysis, is in progress in Europe
(ClinicalTrials.gov Identifier: NCT 0 196 9578).

In conclusion, patients with LA/RM SGC treated with
combination therapy of carboplatin/docetaxel showed an ORR
of 42% and had manageable AEs. Thus, carboplatin/ docetaxel
may be an option for chemotherapy in patients with LA/RM
SGC, in particular AR- and HER2-negative SDC, and a valuable
second-line chemotherapy for CAB-resistant, AR-positive SDC.
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