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Abstract
Pulmonary Sarcomatoid Carcinoma (PSC) is a rare and highly malignant subtype of Non-Small-Cell Lung 
Cancer (NSCLC). In contrast to other types of lung cancers, recent retrospective studies demonstrated that 
PSC always shows frequent genetic mutations, high TMB and high PD-L1 expression which indicates these 
patients might derive survival benefits from immune checkpoint inhibitors. In this case report, we firstly 
present a 76-year-old PSC patient with PD-L1 negative (TPS<1%), TMB low (4.3 Mut/Mb) and MSS who 
achieving extremely long PFS (25 months) after Sintilimab combined Anlotinib treatment. Moreover, the 
patient had no immune-related side effects during the treatment. In summary, this PSC patient with low 
TMB and negative PD-L1 expression who benefits from immuno-combination therapy provides a new the-
rapeutic perspective for PSC. And further clinical and fundamental studies are need.
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Case Report

Introduction

 Pulmonary Sarcomatoid Carcinoma (PSC) is a rare NSCLC subtype characterized by poorly differen-
tiated tumors containing sarcoma or sarcoma-like elements, rapid tumor growth, high level of blood-vessel 
invasion, and epithelial-to-mesenchymal transition, which worse prognosis is well known [1]. Except MET 
exon 14 alterations and other oncogene mutations, PSC commonly harbored high tumor mutational burden 
(TMB) and high level of PD-L1 expression [2]. It was widely accepted that Programmed Death-Ligand 1 
(PD-L1) positive, Tumor Mutational Burden-High (TMB-H) or Microsatellite Instability-High (MSI-H) tu-
mors are prone to better treatment response to immune checkpoint blockade. A retrospective study of PSC 
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monotherapy immunotherapy showed the objective response rate (ORR) was 58.8% in PSC patients with 
PD-L1 positive expression and 0% in the single PD-L1 negative patient, with the same trend observed for 
disease control rate (76.5% in PD-L1 positive versus 0% in PD-L1 expression). Therefore, PD-L1 positive 
PSC patients are more likely to benefit from Immune Checkpoint Inhibitors (ICIs).

 Sintilimab is a fully human IgG4 monoclonal antibody that binds to programmed cell death recep-
tor-1 (PD-1), thereby blocking the interaction of PD-1 with its ligands (PD-L1 and PL-L2) and consequently 
helping to restore the endogenous antitumor T-cell response [2,3]. It has been shown excellent clinical 
benefits in the treatment of relapsed or refractory Hodgkin’s lymphoma [4] and NSCLC [5]. Anlotinib is a 
multitarget tyrosine kinase inhibitor. It was originally designed to inhibit VEGFR2/3, FGFR1–4 with high 
affinity [6]. Clinical trials have indicated that Anlotinib could prolong the progression-free survival (PFS) of 
patients with NSCLC [7], medullary thyroid carcinoma (MTC) and metastatic renal cell carcinoma (mRCC)
[8].

 Here, we firstly report an unusual PD-L1 negative and TMB low, and microsatellite stable (MSS) 
pulmonary sarcoma patient who achieved a good response to immune checkpoint blockade and achieved 
extremely long PFS (25 months). Our study reminds a new therapeutic perspective for PSC who has low 
TMB and negative PD-L1. In addition, further clinical and fundamental studies are needed.

Case Presentation

 A 76-year-old man went to our hospital with hoarse voice on July 15, 2019. He suffered from hy-
pertension for more than 10 years, with no history of smoking, heart disease, diabetes, cerebrovascular 
disease. The chest Computed Tomography (CT) scan revealed irregular soft tissue masses at (Figure 2A). 
The size of the mass is about 9 x 6.6 cm, and the CT value is 37 HU. The pathological results indicated 
that CK (-) Desmin (-), Vimentin (+), Ki-67 (10%), TTF-1 (-), CD34 (+). Morphologically the tumor had the 
typical appearance of a spindle cell neoplasm, which was diagnosed as sarcomatoid carcinoma. After 2 
months of oral Chinese medicine treatment, the patient developed facial swelling, cough, wheezing, and 
chest constriction on November 21, 2019. 

Figure 1: Pathological examination pictures. (A). H&E staining of pathological tissue; (B). PD-L1 examination picture, PD-L1 
expression accounted for less than 1%.
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 Re-examination of CT scan showed that the apical bronchus of the left upper lobe was not seen, but 
irregular soft tissue masses were seen, the size was about 12.5 x 10.7 cm, and the CT value was about 40 
HU (Figure 2B). To seek precise treatment, next-generation sequencing (NGS) of 556 cancer-related genes 
panel analysis was performed. The results showed that CNV of JAK2 and PDCD1LG2 were 4 and 6 respec-
tively, MYOD mutation and other somatic mutations were shown in supplementary Table 1. Moreover, the 
TMB, defined as the total number of non-synonymous somatic, coding, base substitution, and indel muta-
tions per megabase (Mb) of genome, was 4.3 mutations/Mb. After that, PD-1 expression analysis showed 
that TPS <1% (clone number 22C3 (DAK0) antibody) (Figure 1). Besides that, microsatellite analysis was 
demonstrated that Microsatellite Stable (MSS), other potential predictive biomarkers related to immuno-
therapy were not found. 

 The patient refused chemotherapy and was given Sintilimab injection 200 mg ivgtt d1 combined 
with Anlotinib 8 mg/time, once a day, oral d1-14 q21d treatment on December 9, 2019. On January 2, 2020, 
the patient developed tight chest suffocation and back to examination. The pleural effusion on the left was 
more than before, and the pleural effusion on the right was newer than before. Pleural effusion will be 
punctured and drained, and about 5000 mL of pleural fluid will be drained, which is bloody pleural effu-
sion. On January 10, January 17, and February 19, 2020, the patient was given cisplatin 50 mg thoracic ca-
vity chemotherapy three times respectively, and the pleural effusion gradually decreased. Then, the patient 
was continuously treated with Sintilimab combined with Anlotinib. CT re-examination on February 14, 
2020 showed that the mass was about 10.7 to 6.6 cm, the left pleural effusion was slightly reduced (during 
the drainage period), and the effect was evaluated as PR (Figure 2B). The patient suffered from fatigue due 
to nausea and vomiting on March 15, 2020 and Anlotinib was change to 8 mg/time oral d1-14 q21d treat-
ment from March 23, 2020 every other day, after that the nausea was remission. A CT examination perfor-
med on April 25, 2020 revealed a soft tissue mass in the left hilar area, about 10.6 x 4.8 cm in size, and the 
left pleural effusion was slightly smaller than before (Figure 2B). The evaluation was to maintain PR. The 
re-examination of chest CT on July 28, 2020 showed that the size of the left hilar soft tissue mass was about 
8.8 cm to 3.8 cm, and the left pleural effusion was less than before, and the effect was to maintain PR (Figure 
2B). At the last time of CT examination, May 27, 2021, clinical evaluation was maintained PR (Figure 2B). 
The patient had no extremely immune-related side effects during the treatment and the PS score was 0. By 
the time of submission, the patient had no discomfortable symptom, and we will continue to follow up. 

Table 1: somatic mutations in this patient.

Gene Mutation Mutation abundance/copy number
MYOD1 c.G859A 0.59%
NTRK1 c.G1520A 0.59%
RNF43 c.C1759T 0.58%
CEBPA c.C470G 0.73%
CEBPA c.C2103A 0.58%

TEK c.G2744A 0.88%
JAK2 CNV 6

PDCD1LG2 CNV 4
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Figure 2: Treatment timeline and CT image of the patient. (A). Treatment process of this patient; (B). The CT scan of the 
patient from left to right: the baseline of the patient (2019-7, tumor size: 9 x 6.6 cm); PD after 4 months of Chinese medi-
cine (2019-11, tumor size: 12.5 x 10.7 cm); The lesions had markedly shrunken two months post of S+T scheme treatment, 
clinical evaluation was PR (2020-2, tumor size: 10.7 x 6.6 cm); Image of the second CT examination one months after adjust 
Anlotinib dose (2020-4, tumor size: 10.6 x 4.8 cm); The lesion mass was continue reduced, clinical evaluation was maintain 
PR(2020-7, tumor size: 8.8 x 3.8 cm); Image of the CT image during treatment clinical evaluation was maintain PR (2021-5); 
Abbr: PD: progressive disease; PR: partial response; S+T: Sintilimab combine Alotinib.

Discussion 

 Although pulmonary sarcomatoid carcinoma only accounts for 0.3–3.0% of all lung malignancies, 
the efficacy of current treatment options for advanced PSC is limited because of resistance to chemothe-
rapy and low responsiveness to radiotherapy which result in these patients have poorer prognoses [9]. 
Recently, a genomic study of 125 PSCs has identified that PSC had recurrent targetable genes listed in the 
NCCN NSCLC guidelines (MET [13.6%], EGFR [8.8%], BRAF [7.2%], HER2 [1.6%], and [RET 0.8%]) and 
high TMB (43% PSC, 10Mut/Mb). Besides that, investigations have shown that PSC often expresses higher 
level of PD-L1 expression than other subtypes of NSCLC ranging from 25% to 90% [10,11]. In present, high 
expression of PD-L1, mismatch repair deficiency (dMMR)/MSI-H, and high TMB have been proved good 
predictive biomarker for immunotherapy in many cancers type. The result of KEYNOTE - 042 suggested 
patients with higher PD-L1 expression are associated with superior OS and higher ORR (objective response 
rate [12]. Some previous retrospective studies also demonstrated that patients with PD-L1 positive PSC 
exhibited higher response rates and prolonged overall survival under ICIs treatment than PD-L1 negative 
subgroup (1). When it comes to TMB, it is well known that KEYNOTE - 158 study have prospectively pro-
ved that TMB-H group had higher ORR than the counterpart (29% vs. 6%) which drove FDA approved the 
pembrolizumab for TMB-H (TMB≥10 Mut/Mb) solid tumors [13]. Based on these evidences, PSC patients 
are likely to be very good candidates for ICIs therapy. While in the clinical scenario, it was seen that some 
sporadic PD-L1 negative expression cases were also sensitive to ICIs treatment [14,15]. That is, the pre-
dictive power of these factors remains unclear, because of the spatiotemporal heterogeneity of each tumor 
[16]. The complexity of the choice of PD-L1 detection method and cut-off value of TMB further contributes 
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to the inaccuracy of these predictors, and the predictive biomarkers may need more exploration. 

 In this case, although the PSC patient had negative PD-L1 expression, low TMB and MSS, he achie-
ved persistent tremendous long PFS (25 months) to ICI combine Anlotinib. It indicated that similar PSC 
patients would benefit from immunotherapy. Many clinical trials have shown improved anti-cancer efficacy 
and prolonged survival following the addition of anti-angiogenic agents to ICIs. Studies have revealed that 
anti-angiogenesis and ICIs therapy can reprogram the tumor milieu from an immunosuppressive to an im-
mune permissive microenvironment, and mutually enhance the antitumor effect [17]. In a clinical trial of 
Sintilimab combined with Anlotinib for advanced NSCLC, in the PD-L1 negative subgroup, sixteen patients 
achieved PR and 2 patients (25%) achieved SD with an ORR of 75% and a DCR of 100% [18]. Even though 
lack of PSC patient subgroup, that study also gave us inspiring experience in this PSC treatment. However, 
there are also some limitations in our present study. Firstly, this is only a one-patient case report and more 
cases are needed to analyze the correlation survival benefit of PSC patients with ICIs treatment. Secondly, 
there was no RNA-related analysis to decipher the association between the tumor immune microenviron-
ment and immune response in the patient due to the inadequate specimen. In summary, although high 
TMB, MSI-H and high PD-L1 expression is associated with good efficacy of immunotherapy, the PSC patient 
with low TMB, MSS and negative PD-L1 expression have a great response to ICI combining Anlotinib. It 
provides a new idea for the treatment of pulmonary sarcoma, but it needs to be further confirmed by large 
prospective studies.
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