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Abstract

Salivary duct carcinoma (SDC) is a rare and highly aggressive malignancy. A 58-year-old man
presented with a right-sided submandibular mass and metastatic lesions in the right supra-
clavicular and inferior internal jugular nodes. He underwent right submandibulectomy and
right neck dissection followed by adjuvant chemoradiotherapy. However, relapse occurred in
the hilar lymph node and lumbar spine. Although radiotherapy was performed, a second re-
lapse appeared in the hilar lymph nodes and sacral bone. Immunohistochemical analysis re-
vealed negativity for programmed death ligand-1 (PD-L1) in the primary tumor specimen. The
patient then received the anti-programmed death-1 (PD-1) antibody nivolumab. His meta-
static lesions were completely eliminated after 48 weeks of therapy. This case reveals that
anti-PD-1 antibodies are effective even against PD-L1-negative SDC.
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Introduction

Salivary duct carcinoma (SDC) is a rare and highly aggressive malignancy [1]. Its prog-
nosis is dismal, as more than 60% of patients die of relapse within 3 years [2, 3]. Therefore,
novel treatments are necessary to improve outcomes. Nivolumab is a humanized monoclonal
antibody targeting programmed death-1 (PD-1) that has displayed activity against recurrent
squamous cell carcinoma of the head and neck [4]. However, its activity against rare subtypes
of head and neck carcinoma such as SDC has not been elucidated. In this study, we have
described the clinical course of a patient with metastatic SDC who was successfully treated
with nivolumab.

Case Presentation

A 58-year-old man presented in July 2016 with a right-sided submandibular mass and
metastatic lesions in the right supraclavicular and inferior internal jugular nodes. He
underwent right submandibulectomy and right neck dissection in August 2016, which
revealed SDC of the submandibular gland. Inmunohistochemical observation illustrated that
the tumor cells were positive for gross cystic disease fluid protein-15, androgen receptor, and
human epidermal growth factor receptor 2 (2+ staining, shown in Fig. 1A-C). The patient then
received adjuvant chemoradiotherapy with cisplatin. In April 2017, follow-up positron
emission tomography/computed tomography (PET/CT) revealed metastatic lesions in the
right hilar lymph node and lumbar spine. He underwent radiotherapy for both lesions. In
January 2019, CT uncovered right hilar and upper mediastinal lymph node swelling and
sacral bone metastasis (shown in Fig. 2A). The screening tests before nivolumab therapy
revealed elevation of serum Krebs von den Lungen-6 (KL-6) levels (1,007 U/mL), although
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Fig. 1. Immunohistochemical findings of the salivary gland. A Gross cystic disease fluid protein-15-positive
tumor cells are presented (x200). B Androgen receptor-positive tumor cells are shown (x200). C Human
epidermal growth factor receptor 2-positive (2+) tumor cells are shown (x200). D Programmed death li-
gand-1-negative tumor cells are presented (x200).
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Fig. 2. Pelvic computed tomography findings. A Before nivolumab therapy. The arrow denotes the meta-
static tumor of sacral bone. B After 48 weeks of nivolumab therapy. The sacral bone lesion was completely
resolved.

CT demonstrated no evidence of interstitial pneumonia. Immunohistochemical analysis iden-
tified negativity for programmed death ligand-1 (PD-L1) and microsatellite instability in the
primary tumor specimen (shown in Fig. 1D). In March 2019, intravenous nivolumab therapy
was initiated at a dose of 240 mg every 2 weeks. Serum KL-6 levels normalized after 8 weeks
of therapy, and CT scan showed interval shrinkage of the lesions in the hilar and mediastinal
lymph nodes and sacral bone after 24 weeks of therapy. These metastatic lesions were
completely resolved after 48 weeks of therapy (shown in Fig. 2B). The patient tolerated
nivolumab with no adverse event.

Discussion

We have presented a case of the successful use of nivolumab in a patient with metastatic
SDC even though the primary SDC specimen was negative for PD-L1 and microsatellite insta-
bility. A recent study demonstrated that PD-L1 was expressed in more than 50% of patients
with SDC specimens [5]. The anti-PD-1 antibody pembrolizumab was linked to response and
stable disease rates of 12 and 26%, respectively, in a small expansion cohort of 26 patients
with advanced salivary gland cancer including one patient with SDC who did not achieve a
partial response [6]. Harwood et al. [7] recently reported a case of durable remission in a
patient with metastatic PD-L1-positive SDC who was treated with pembrolizumab. These
results suggest that anti-PD-1/anti-PD-L1 may have some antitumor activity against this
disease. In our case, nivolumab exhibited antitumor activity even though the primary tumor
was negative for PD-L1. Because radiotherapy was applied to the bone and lymph node meta-
static regions before nivolumab therapy, the efficacy of the drug might have been enhanced
by radiotherapy-induced abscopal effects.

Interestingly, serum KL-6 levels were elevated before treatment in our case. The KL-6
antigen was initially recognized as a tumor marker [8]. The serum KL-6 level is also a diag-
nostic marker of interstitial pneumonia. In our case, CT revealed no evidence of interstitial
pneumonia despite elevation of the serum KL-6 level, and the level normalized with tumor
shrinkage during nivolumab therapy, suggesting that serum KL-6 was a tumor marker in this
case. To our knowledge, this is the first reported case of successful treatment with nivolumab
in a patient with metastatic PD-L1-negative SDC. Treatment with immune checkpoint inhib-
itors should be further investigated even in patients with PD-L1-negative SDC.
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