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Abstract
Pulmonary sarcomatoid carcinoma (PSC) is a rare subtype of non-small-cell lung cancer, which 
is resistant to the conventional chemotherapy and radiotherapy with a poor prognosis. Lim-
ited case reports have showed good response to the immunotherapy in PSC patients with 
high PD-L1 expression generally. Herein, we report a case of rapid recurrence of PSC during 
postoperative adjuvant chemotherapy in a 62-year-old male ex-smoker. The patient had high 
PD-L1 expression (tumor proportion score: 90%) and KRAS exon 2 mutation. Nivolumab com-
bined with anlotinib was administered synchronously. Clinical symptoms gradually relieved 
and response evaluation on imaging revealed a partial response after 8 weeks. This case sug-
gests immunotherapy combined with antiangiogenic agent anlotinib may be a potential 
promising strategy to treat PSC patients. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Pulmonary sarcomatoid carcinoma (PSC) is a rare and aggressive subtype of poorly 
differentiated non-small-cell lung cancer (NSCLC) representing less than 1% of primary lung 
cancers [1, 2]. PSC is more likely to relapse after radical surgery and typically resistant to 
conventional chemotherapy and radiotherapy with a poor prognosis. The median overall 
survival (OS) of surgically resected PSC was significantly shorter than that of contemporane-
ously surgically resected NSCLC (24 vs. 42 months) [3]. And for advanced or metastatic PSC 
receiving first-line chemotherapy, median progression-free survival and OS was 2 and 6.3 
months [4].
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Although clinically available molecular targets such as EGFR mutation, ALK rear-
rangement, and MET exon 14 mutation have been reported to respond to corresponding 
targeted therapy, the prevalence of total driver gene targeted by available targeted drugs is 
relatively low in PSC patients [5, 6]. Immunotherapy with immune checkpoint inhibitors 
(ICIs) has been the recommended therapeutic schedule in NSCLC showing better survival 
benefit. Because of the high PD-L1 expression and tumor mutational burden generally, the 
successful treatment of immunotherapy in PSC patients has been reported in limited case 
reports [7]. Furthermore, some clinical trials have showed encouraging antitumor activity of 
immunotherapy combined with antiangiogenic therapy [8]. And in the 2019 World Conference 
on Lung Cancer (WCLC), preliminary results of a phase I clinical trial showed the objective 
response rate (ORR) was 72.7% in 22 NSCLC patients receiving first-line treatment of immu-
notherapy with sintilimab combined with oral antiangiogenic agent anlotinib.

In the present study, we report the successful treatment of a PSC patient with nivolumab 
combined with anlotinib.

Case Report

A 62-year-old male with a 30-pack-year smoking history was hospitalized in a local 
medical institution due to the symptoms of cough and hemoptysis in December 2018. After 
complete inspection and evaluation, left total pneumonectomy, partial pericardiectomy, and 
lymph node dissection were performed via thoracoscope. He was diagnosed as PSC (pT4N1M0 
stage IIIA) after surgery. The lung cancer-related gene test through next-generation 
sequencing showed KRAS exon 2 mutation. From January to April in 2019, he was treated 
with four cycles of docetaxel and cisplatin. During the period of postoperative adjuvant 
chemotherapy, he found one subcutaneous nodule gradually increasing in the left upper 
posterior arm in February, resulting in edema and pain of the total left upper arm. Subse-
quently in May, he again found a painless subcutaneous nodule in the lower abdomen. Exci-
sional biopsy of the subcutaneous nodule in the left upper arm and needle biopsy of the 
abdominal subcutaneous nodule both showed sarcomatoid carcinoma.

In June 2019, he was referred to the hospital where I work for further treatment. PD-L1 
expression had a tumor proportion score (TPS) of 90% using the anti-PD-L1 antibody clone 
22C3. Imaging examination showed local recurrence in the thorax and multiple distant metas-
tases involving hilum area, retroperitoneum, mesentery, abdominal wall, and so on (Fig. 1A–D). 

Fig. 1. Imaging results before and after the treatment of nivolumab combined with anlotinib. A–D Chest and 
abdomen computed tomography (CT) showed local recurrence in the thorax and multiple metastases in the 
abdomen. E–H Chest and abdomen CT showed significant shrinkage of tumors at the time of first assessment 
after combination therapy.
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Since June, he has been treated with nivolumab (180 mg, q2w) and anlotinib (12 mg p.o. qd, 
days 1–14, 21 days as a cycle). A partial response (Response Evaluation Criteria in Solid 
Tumors ver. 1.1) was confirmed 8 weeks after first combination therapy by computed tomog-
raphy (Fig. 1E–H). Meanwhile, stomachache and edema and pain of left upper arm relieved. 
The subcutaneous nodule almost regressed. But he discontinued the treatment of anlotinib 
in November 2019 because of mild oral mucositis. Now he continued the immunotherapy 
with nivolumab on schedule.

Discussion

According to the current 2015 WHO classification, PSC is defined as a poorly differen-
tiated NSCLC containing at least 10% spindle cells and/or giant cells or a carcinoma with 
spindle and giant cells exclusively, which has five histological subtypes including pleomorphic 
carcinoma, spindle cell carcinoma, giant cell carcinoma, carcinosarcoma, and blastoma [9]. 
PSC is more prevalent in current or former male smokers.

In our case, the patient harbored KRAS gene mutation. Some previous studies have 
analyzed the mutational profile of PSC using high-throughput sequencing technology. Fallet 
et al. [10] found the most frequent mutations were KRAS (27.2%), EGFR (22.2%), and TP53 
(22.2%) after testing surgical biopsies from 81 patients. Besides, Lococo et al. [11] discovered 
55% of total 49 patients had TP53 mutations and 39% had KRAS mutations. Despite the 
limited cases and different sequencing panel, the mutations in TP53 and KRAS are prevalent 
in PSC patients and the presence of KRAS mutations tends to predict a poor prognosis [12]. 
The present patient with KRAS mutation relapsed rapidly during adjuvant chemotherapy 
indicating the strong aggressiveness. Although no clinical therapeutic option to target KRAS 
mutation is available, several novel inhibitors targeting KRAS mutation are now in clinical 
trials indicating molecular targeted therapy is a potential strategy in KRAS mutant PSC 
patients in the future [13].

In the era of immunotherapy, ICIs targeting PD-1/PD-L1 have been the standard and 
preferential therapeutic strategy in NSCLC. Furthermore, the expression of PD-L1 in the 
tumor tissue has been the common and optimal biomarker to predict the efficacy of immuno-
therapy. Yang et al. [14] reported 36.5% of 148 PSC patients were positive for PD-L1 with a 
definition of positive as TPS ≥1%. Naito et al. [15] also showed about 91% of 35 PSC patients 
had a positive PD-L1 expression (TPS ≥1%) and 60% had a high PD-L1 expression (TPS 
≥50%). A French study showed only 1 was negative for PD-L1 expression (TPS ≤5%) in 19 
available PSC samples. Meanwhile, tumor mutational burden (TMB), another predictive 
biomarker, was high in 7/8 PSC patients (TMB ≥10 mutations/megabase). Tumor-infiltrating 
lymphocytes in the tumor microenvironment also affect the response to immunotherapy. 
Vieira et al. [16] revealed immune-cell infiltration including CD3+ T cells and CD163+ macro-
phages were higher in PSC than in NSCLC. In addition, this study showed PD-L1 expression of 
PSC was higher than that of NSCLC (53 vs. 20% of cases). But the prevalence of PD-L1 
expression could reach to 56% with a ≥1% cutoff in 731 NSCLC patients [17]. The variety of 
PD-L1 expression in different studies could be attributed to different antibody clones and 
thresholds of positivity and tumor heterogeneity. The PD-L1 expression in our case was very 
high (TPS = 90%).

During the period of conventional chemoradiotherapy, a study utilizing the National 
Cancer Data Base showed that patients with PSC have inferior survival outcomes relative to 
other subtypes of NSCLC [18]. From this large database the median OS was 16.9 months in 
stage I-II PSC, 5.8 months in stage III, and 5.4 months in stage IV. Maneenil et al. [19] also 
revealed median OS of 127 analyzed PSC patients with stage I to IV was 9.9 months, among 
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which 25 patients received palliative chemotherapy with an ORR of 8%. From these early 
studies, PSC is resistant to chemotherapy with a poor prognosis. But for the PSC patients with 
negative driver gene targeted by available clinical drugs, limited case reports had shown 
successful treatment and long-term response with ICIs despite the rarity of PSC [20–22]. In a 
study of 37 PSC patients with immunotherapy in second line or beyond, the ORR was 40.5% 
and median OS was 12.7 months [23]. But one-third of patients including high PD-L1 
expression or KRAS mutation subgroup exhibited early progression within 2 months. In the 
present case, on the basis of immunotherapy with nivolumab, anlotinib was administered 
synchronously. VEGFR signaling could modulate the immune response by reducing tumor 
T-cell infiltration and increasing suppressive immune cells such as regulatory cells and 
myeloid derived suppressor cells, ultimately leading to the immunosuppressive tumor micro-
environment [8]. Anlotinib as a novel multitarget antiangiogenic agent mainly targeting 
VEGFR, EGFR, and PDGFR has been approved for the third-line treatment of advanced NSCLC 
by the Chinese Food and Drug Administration. Therefore, anlotinib combined with immuno-
therapy could synergistically act on the tumor and improve the efficacy of patients. Just in our 
case, the PSC patient receiving combination treatment had an early partial response sustaining 
until now.

Conclusions

In conclusion, to our knowledge, this is the first report to show the good response to the 
treatment of nivolumab combined with anlotinib in PSC. Immunotherapy combined with 
antiangiogenic agent anlotinib may be a potential promising strategy to treat PSC patients. 
But further studies in more cases will be required to confirm the efficacy and safety of immu-
notherapy combined with anlotinib for PSC.
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