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Introduction
Pulmonary sarcomatoid carcinoma (PSC) is a 
rare type of non-small-cell lung cancer (NSCLC), 

accounting for only 0.5% of all lung cancers.1 
PSC is defined as a poorly differentiated tumor 
with non-carcinomatous elements, and can be 
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Abstract
Objectives: A definitive diagnosis of pulmonary sarcomatoid carcinoma cannot be made with 
small biopsies. In clinical practice, a diagnosis of advanced non-small-cell lung cancer with 
spindle cell and/or giant cell carcinoma (NSCLCsg), or possible sarcomatoid carcinoma, 
is acceptable. Therefore, we aimed to investigate the treatment patterns and outcomes of 
advanced NSCLCsg.
Materials and methods: Between 01 January 2012 and 01 April 2021, patients with 
pathologically proven advanced NSCLCsg were enrolled. The choice of treatment was based 
on clinician discretion.
Results: In all, 101 patients with advanced NSCLCsg were enrolled. In total, 77 (76.2%) 
patients received at least one line of systemic therapy; 44 patients (43.1%) had received 
platinum doublet chemotherapy; 27 (26.7%) patients had been treated with targeted 
therapies; and 23 patients (22.8%) had been given an immune checkpoint inhibitor (ICI). The 
median overall survival (OS) was 6.3 months [95% confidence interval (CI): 3.6–9.0 months]. 
Excluding patients without systemic therapy, patients who had received an ICI had better OS 
(median: 18.2 months) than those who had not (median 3.8 months, log-rank test p = 0.002). 
No significant difference in OS was detected between patients who had or had not received 
platinum doublet chemotherapy (log-rank test p = 0.279), or targeted therapy (log-rank test 
p = 0.416). Having received any systemic therapy [hazard ratio (HR): 0.33, 95% CI: 0.18–0.61, 
p < 0.0001) and ICI (HR: 0.38, 95% CI: 0.19–0.78, p = 0.008) were independent factors for better 
OS. Patients with programmed death ligand-1 (PD-L1) expression ⩾50% had better OS than 
those with PD-L1 expression <50% (HR: 0.51, 95%: 0.30–0.86, p = 0.012).
Conclusion: Although advanced NSCLCsg has a poor survival outcome, our results showed 
that ICI may prolong OS in patients with advanced NSCLCsg. Further prospective studies are 
warranted to gain more understanding of the role of ICI in this specific patient population.
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giant cell carcinoma, overall survival, programmed death ligand-1, pulmonary sarcomatoid 
carcinoma

Received: 15 June 2022; revised manuscript accepted: 3 October 2022.

Correspondence to: 
Wei-Yu Liao 
Division of Pulmonary and 
Critical Care Medicine, 
Department of Internal 
Medicine, National Taiwan 
University Hospital and 
National Taiwan University 
College of Medicine, No. 7 
Chung Shan South Road, 
Jhongjheng District, Taipei 
100225. 
wyliao33@ntu.edu.tw

Chia-Ling Chang 
Chong-Jen Yu 
Division of Pulmonary and 
Critical Care Medicine, 
Department of Internal 
Medicine, National Taiwan 
University Hospital, Hsin-
Chu Branch, and National 
Taiwan University College 
of Medicine

Min-Shu Hsieh 
Yi-Hsuan Lee 
Department of Pathology, 
National Taiwan University 
Hospital and National 
Taiwan University College 
of Medicine, Taipei

Graduate Institute of 
Pathology, National 
Taiwan University College 
of Medicine, Taipei

Jin-Yuan Shih 
Wei-Yu Liao 
Chia-Lin Hsu 
Ching-Yao Yang 
Kuan-Yu Chen 
Chao-Chi Ho 
Tzu-Hsiu Tsai 
Division of Pulmonary and 
Critical Care Medicine, 
Department of Internal 
Medicine, National Taiwan 
University Hospital and 
National Taiwan University 
College of Medicine, Taipei

Jih-Hsiang Lee 
Department of Oncology, 
National Taiwan University 
Hospital, Hsin-Chu 
Branch, and National 
Taiwan University College 
of Medicine

James Chih-Hsin Yang 
Department of Oncology, 
National Taiwan University 
Cancer Center and 
National Taiwan University 
College of Medicine, Taipei

1133889 TAM0010.1177/17588359221133889Therapeutic Advances in Medical OncologyC-L Chang, M-S Hsieh
research-article20222022

Original Research

https://journals.sagepub.com/home/tam
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:wyliao33@ntu.edu.tw


TherapeuTic advances in 
Medical Oncology Volume 14

2 journals.sagepub.com/home/tam

further divided into five subtypes based on the 
2021 World Health Organization (WHO) classifi-
cation of lung tumors: namely, pleomorphic car-
cinoma, spindle cell carcinoma, giant cell 
carcinoma, carcinosarcoma, and pulmonary blas-
toma.2 Pleomorphic carcinoma is the most com-
mon subtype of PSC.3 The diagnosis of PSC 
should be made based on resection specimens, 
not on small biopsies or cytology specimens. 
However, most patients with advanced NSCLC 
were diagnosed based on small biopsy specimens; 
thus, PSC may be underestimated in advanced 
NSCLC patients due to the lack of a surgical 
specimen. Nevertheless, if small biopsy speci-
mens of advanced NSCLC showed sarcomatoid 
features, such as discohesive giant cells with 
eosinophilic cytoplasm or spindle cell morphol-
ogy, the tumor could be described as a non-small-
cell carcinoma with spindle cell and/or giant cell 
carcinoma.4 For the above reason, we use the 
term ‘non-small-cell lung cancer with spindle cell 
and/or giant cell carcinoma (NSCLCsg)’, instead 
of PSC in our study.

The clinical course of PSC has been reported to 
be highly aggressive, and the prognosis was poorer 
than that of other types of NSCLC.3,5,6 Median 
overall survival (OS) of advanced PSC was only 
3–5.4 months.1,3,7 Due to its rarity, randomized 
controlled trials cannot be conducted to deter-
mine appropriate treatment. Therapeutic strate-
gies for advanced PSC follow the general guideline 
of that for non-PSC NSCLC, but advanced PSC 
is often chemoresistant.3,6,8,9 Median OS of PSC 
patients receiving chemotherapy was only 4.3–
8.7 months.3,6,8–11 Due to poor response to con-
ventional chemotherapy, optimal advanced 
PSC-oriented strategies are being investigated. 
However, there has been no study investigating 
the prognosis or treatment outcomes of advanced 
NSCLCsg.

Molecular testing of known genetic abnormali-
ties, including epidermal growth factor receptor 
(EGFR) and anaplastic lymphoma kinase (ALK), 
is recommended in PSC to find appropriate treat-
ments.4 Nevertheless, targetable mutations are 
less frequent in advanced PSC than in non-squa-
mous NSCLC.12 The efficacy of targeted agents 
in treating driver mutation-positive PSC is con-
troversial due to limited studies.13 However, 
immune checkpoint inhibitors (ICIs) have been 
proven to be an effective treatment for many 
chemoresistant cancers.14,15 The use of 

programmed death-1 (PD-1) or programmed 
death ligand-1 (PD-L1) inhibitors as treatment 
has had a dramatic response in patients with 
advanced NSCLC with a high PD-L1 expres-
sion.16,17 PSC has been shown to have even higher 
PD-L1 expression than other types of NSCLC.18 
As of now, the role of ICIs in treating advanced 
NSCLCsg is unknown.

The purpose of our study was to investigate the 
treatment patterns and efficacy of chemotherapy, 
targeted therapy, and ICIs in patients with 
advanced NSCLCsg in a real-world setting.

Methods

Patients and populations
This retrospective study was conducted at 
National Taiwan University Hospital, a 2400-bed 
tertiary-care center in northern Taiwan. Patients 
with advanced NSCLCsg between 01 January 
2012 and 01 April 2021 were identified and 
reviewed by two thoracic pathologists (M.S.H. 
and Y.H.L.), based on the 2021 WHO classifica-
tion of lung tumors (Supplemental Figure 1).2 
We enrolled patients with newly diagnosed stage 
III/IV or recurrent NSCLCsg who had not under-
gone curative-intent treatment. Recurrent 
NSCLCsg is defined as a recurrence of the dis-
ease in patients who had complete remission after 
curative treatment. Patients who were lost to fol-
low-up within 1 month after diagnosis and those 
who had received ICIs in clinical trials were 
excluded. Baseline clinical characteristics, includ-
ing age at diagnosis, sex, initial Eastern 
Cooperative Oncology Group (ECOG) perfor-
mance score, smoking and disease status, onco-
genic mutations (EGFR mutation by DNA direct 
sequencing,19 matrix-assisted laser desorption 
ionization-time of flight mass spectrometry 
(MALDI-TOF MS)20 or cobas EGFR Mutation 
Test v2 [cobasv2; Roche Molecular Systems, 
Pleasanton, CA, USA; KRAS and HER2 by 
MALDI-TOF MS; ALK by VENTANA ALK 
(D5F3) CDx Assay;21 ROS1 by next generation 
sequencing (FoundationOne CDx); BRAF by 
VENTANA anti-BRAF V600E (VE1) immuno-
histochemical (IHC) assay; MET exon 14 skipping 
by reverse transcription-PCR)], tumor PD-L1 
expression (Dako PD-L1 22C3 assay or 
VENTANA PD-L1 SP263 assay), systemic ther-
apy regimen, and mortality, were recorded by 
chart review. This study was approved by the 
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Institutional Review Board (IRB) of National 
Taiwan University Hospital (201910045RINC). 
The need for written informed consent was 
waived by the IRB because of its nature of retro-
spective analysis.

Treatment
The choice of treatment strategy was based on 
clinician discretion. Patients were tested for dif-
ferent kinds of driver mutations, such as EGFR, 
ALK, ROS1, KRAS, and BRAF, based on the 
judgment of the primary physicians. Targeted 
therapy was used for specific mutation-positive 
advanced NSCLCsg patients. If the treatment 
duration was less than 2 weeks, it was not counted 
as a treatment regimen.

Assessment
Tumor response to treatment was evaluated every 
3 months based on routine clinical practice at our 
institute. The primary outcome was OS, which 
was defined as the duration between the date of 
diagnosis and the date of all-cause mortality. The 
survival status of patients who were lost to follow-
up during the study period was checked in the 
Taiwan Death Registry. Progression-free survival 
(PFS) was defined as the duration between the 
start of new treatment and the time of disease 
progression. The best overall response was the 
best response recorded from the time of treat-
ment initiation to disease progression. Tumor 
response was assessed using computed tomogra-
phy every 3 months and was evaluated based on 
Response Evaluation Criteria In Solid Tumors 
version 1.1. The data cutoff date was 15 August 
2021.

Statistical analysis
Statistical analyses were performed using SPSS 
25.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were reported as the median 
(range). Categorical variables were expressed as 
numbers (percentage), and chi-squared tests were 
used for comparison between two groups. OS was 
assessed using Kaplan–Meier analysis, and com-
pared with the log-rank test. Prognostic factors 
for OS were estimated using Cox proportional 
hazards analysis. Variables with a p < 0.10 in uni-
variate analysis were introduced into multivariate 
analysis. Statistical tests were two-sided and sig-
nificance was set at p < 0.05.

Results

Patient characteristics
A total of 101 patients with primary or recurrent 
advanced NSCLCsg were enrolled. Of these, 
82.2% (83/101) had initial stage IV NSCLCsg, 
and 17.8% (18/101) had recurrent NSCLCsg. In 
terms of the histology classifications of the non-
sarcomatoid component, 59 patients (58.4%) 
had adenocarcinoma, 7 patients (6.9%) had 
squamous cell carcinomas, and 35 patients 
(34.7%) were classified as not otherwise specified 
(NOS), according to the 2021 WHO classifica-
tion of lung tumors.2 Of these patients, 86.1% 
(87/101) were tested for EGFR mutations (DNA 
direct sequencing for 29 patients, MALDI-TOF 
MS for 25 patients, and the cobas EGFR 
Mutation Test v2 for 33 patients), 67.3% 
(68/101) had ALK rearrangement VENTANA 
ALK (D5F3) CDx Assay testing, 50.5% (51/101) 
received ROS1 IHC testing, 30.6% (31/101) 
were tested for KRAS and HER2 mutations, 
47.5% (48/101) had BRAF V600E IHC testing, 
and 82.2% (83/101) had PD-L1 testing (Dako 
PD-L1 22C3 assay for 46 patients and VENTANA 
PD-L1 SP263 assay for 37 patients). One patient 
had pre-existing interstitial pneumonia before any 
systemic therapy. The baseline characteristics of 
the 101 patients are shown in Table 1.

Systemic therapy
In all, 77 (77/101, 76.2%) advanced NSCLCsg 
patients received at least one line of systemic anti-
cancer therapy, and the other patients (24/101, 
23.8%) were given supportive care only. Of the 
patients receiving supportive care, 10 had a poor 
performance status (ECOG ⩾ 2); 7 had rapidly 
progressive disease; 6 had uncontrolled severe 
infection; and 1 patient refused systemic therapy. 
In all, 44 (44/101, 43.1%) advanced NSCLCsg 
patients received platinum doublet chemotherapy. 
Among them, 33 patients (33/44, 75%) were 
treated as first line, 8 (8/44, 18.2%) as second 
line, and 3 (3/44, 6.8%) as third line (Table 2). Of 
those patients treated with platinum doublet 
chemotherapy, 9.5% (4/44 patients) achieved a 
partial response, 34.1% (15/44 patients) had sta-
ble disease, and 56.8% (25/44 patients) had pro-
gressive disease. Supplemental Table 1 shows the 
details of the platinum doublet chemotherapy 
regimens. Furthermore, 21 patients had EGFR 
mutations, 6 had KRAS mutations, 2 had ALK 
rearrangements, 1 had a BRAF mutation, 2 had 
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MET exon 14 skipping mutations, 3 had ROS1 
rearrangements, 1 had a NRAS mutation, and 1 
patient had a HER2 mutation. In total, 27 (26.7%) 
patients with driver mutation-positive advanced 
NSCLCsg were treated with targeted therapies, 
based on the corresponding genomic alterations. 
The most commonly used targeted therapy was 
EGFR tyrosine kinase inhibitors (TKIs) (19 
patients, 70.4%); of these, 84.2% (16/19) were 
treated with EGFR TKIs as first-line treatment. 
Front-line targeted therapy included EGFR TKI 
(15.8%, 16/101), ALK (2.0%, 2/101), MET 
(1.0%, 1/101), HER2 (1.0%, 1/101), and ROS1 
(1.0%, 1/101) inhibitors. In all, 13 of 19 (68.4%) 
patients who received EGFR TKI treatment had a 
partial response, and the median PFS of EGFR 
TKI treatment was 4.9 (95% CI: 0–9.9) months 
(Supplemental Figure 2).

ICI treatment was given to 23 of the 101 (22.8%) 
patients: 14 (14/23, 60.9%) were given ICI mono-
therapy and 9 (9/23, 39.1%) had ICI combined 
with chemotherapy. There was no baseline inter-
stitial pneumonia in any of these 23 patients. The 
detailed regimens of ICI with/without chemother-
apy are shown in Table 3. Most of the ICI mono-
therapy and ICI in combination with chemotherapy 
were given as first- or second-line treatments. In 
all, 32 of the 101 (31.7%) patients received at 
least two treatment lines. Figure 1 shows the treat-
ment course of the ICI-treated advanced 
NSCLCsg patients. The median follow-up time 

Table 1. Clinical characteristics of 101 patients with 
advanced NSCLCsg.

Variables All patients 
(n = 101)

Age 69 (34–93)a

Sex (male) 69 (68.3%)

Performance status (ECOG⩾2) 23 (22.8%)

Smoking, former or current 62 (61.4%)

Disease status

 Recurrence 18 (17.8%)

 Newly diagnosed 83 (82.2%)

  Stage IV 83 (100%)

Non-sarcomatoid component

 ADC 59 (58.4%)

 SqCC 7 (6.9%)

 NOS 35 (34.7%)

Oncogenic mutations

 EGFR 21

  L858R 10 (47.6%)

  Exon 19 deletion 11 (52.4%)

 ALK fusion 2

 ROS1 fusion 3

 KRAS mutation 6

  G12C 1 (16.7%)

  Non-G12C 5 (83.3%)

 NRAS mutation 1

 HER2 exon 20 insertion 1

 BRAF V600E 1

 MET exon 14 skipping 2

PD-L1 expression

 <1% 20 (19.8%)

 1–49% 17 (16.8%)

 ⩾50% 46 (45.5%)

 Unchecked 18 (17.8%)

Variables All patients 
(n = 101)

PD-L1 method

 SP263 37 (36.6%)

 22C3 46 (45.5%)

 Unchecked 18 (17.8%)

Total treatment line (⩾2) 32 (31.7%)

Mortality 83 (82.2%)

aMedian (range).
ADC, adenocarcinoma; ALK, anaplastic lymphoma 
kinase; ECOG, eastern cooperative oncology group; 
EGFR, epidermal growth factor receptor; NOS, not 
otherwise specified; NSCLCsg, non-small-cell lung 
cancer with spindle cell and/or giant cell carcinoma; 
PD-L1, programmed death ligand-1; SqCC, squamous cell 
carcinoma.

(Continued)

Table 1. (Continued)

https://journals.sagepub.com/home/tam


C-L Chang, M-S Hsieh et al.

journals.sagepub.com/home/tam 5

after starting ICI was 15.4 months (range: 2.3–
36.2). The median PD-L1 expression among 
patients with ICI treatment was 80% (range: 0 to 
>95%). Pembrolizumab (17/23, 73.9%) was the 
most commonly used ICI. Of the advanced 
NSCLCsg patients treated with ICI, 26.1% (6/23 
patients) achieved a partial response, 43.5% 
(10/23 patients) had stable disease and 30.4% 
(7/23 patients) had progressive disease. There was 
no difference in response to ICI among the 
advanced NSCLCsg patients, with or without 
(partial response: 11.1% versus 35.7%, p = 0.328) 
combined chemotherapy. The median PFS for 
ICI with or without combined chemotherapy was 
4.0 months (95% CI: 2.6–5.4) (Table 3). Kaplan–
Meier analysis showed no significant difference in 
PFS between patients treated with ICI with or 
without chemotherapy [median PFS: 4.0 (95% 
CI: 1.4–6.6) versus 3.9 (95% CI: 1.2–6.7) months, 
log-rank test p = 0.155] (Figure 2). Two patients 
received targeted therapy after ICI [patient 17 
(BRAF and MEK inhibitors), and patient 19 
(ROS-1 inhibitor)], and one patient received tar-
geted therapy before and after ICI [patient 21 

(EGFR TKI)]. No drug-induced interstitial lung 
disease developed during ICI or targeted therapy 
in these three patients. Three patients received 
targeted therapy before ICI [patients 8 (Pan-HER 
inhibitor), 11 (EGFR TKI), and 15 (EGFR 
TKI)]. Only one patient (patient 11) developed 
drug-induced interstitial lung disease during treat-
ment with ICI in combined with chemotherapy.

Overall survival
The all-cause mortality rate was 82.2% (83/101). 
The median OS was 6.3 months (95% CI: 3.6–
9.0 months) (Figure 3), with a median follow-up 
of 9.2 months (range: 0.2–42.1 months). Patients 
with NSCLCsg and an adenocarcinoma compo-
nent had better OS than those with NSCLCsg 
and a NOS component (log-rank test p = 0.001) 
(Supplemental Figure 3). Advanced NSCLCsg 
patients that received any systemic therapy 
(median OS: 10.0 months, 95% CI: 5.7–
14.4 months) had better OS than those that 
received only supportive care (median OS: 
1.4 months, 95% CI: 0.8–2.1 months) (log-rank 

Table 2. Regimens used to treat patients with advanced NSCLCsg.

Regimen Patient number Treatment line

Platinum doublet chemotherapy 44 (43.1%) 1st: 33 (75%), 2nd: 8 (18.2%), 3rd: 3 (6.8%)

Targeted therapy 27 (26.7%)  

 EGFR TKI 19 (70.4%) 1st: 16 (84.2%), 2nd: 3 (15.8%)

  Gefitinib 3 1st: 3 (100%)

  Erlotinib 5 1st: 3 (60%), 2nd: 2 (40%)

  Afatinib 7 1st: 6 (85.7%), 2nd: 1 (14.3%)

  Osimertinib 4 1st: 4 (100%)

 ALK inhibitor 2 (7.4%) 1st: 2 (100%)

 BRAF inhibitor 1 (3.7%) 5th

 MET inhibitor 2 (7.4%) 1st: 1 (50%), 2nd: 1 (50%)

 ROS1 inhibitor 2 (7.4%) 1st: 1 (50%), 2nd: 1 (50%)

 Pan-HER inhibitor 1 (3.7%) 1st

ICI 23 (22.8%)  

 ICI monotherapy 14 (60.9%) 1st: 11 (78.6%), 2nd: 3 (21.4%)

 ICI + chemotherapy 9 (39.1%) 1st: 5 (55.6%), 2nd: 3 (33.3%), 4th: 1 (11.1%)

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; ICI, immune checkpoint inhibitors, NSCLCsg, 
non-small-cell lung cancer with spindle cell and/or giant cell carcinoma; TKI, tyrosine kinase inhibitors.
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test p < 0.0001) (Supplemental Figure 4). 
Excluding patients without systemic therapy, 
Kaplan–Meier analysis showed no significant dif-
ference in OS between patients with and without 
platinum doublet chemotherapy (log-rank test 
p = 0.279), as well as targeted therapy (log-rank 
test p = 0.416) (Figure 4(a) and (b); Supplemental 
Figure 5(a) and (b)). We further divided patients 
into four groups according to whether they had 
prior exposure to platinum doublet chemother-
apy and/or targeted therapy. Kaplan–Meier anal-
ysis also showed no significant difference in OS 
among the four groups (log-rank test p = 0.813) 
(Figure 5(a)).

Since EGFR mutation was the most common 
driver oncogene in our patients, we categorized 
the patients with a driver oncogene into EGFR 
mutation and non-EGFR treatable oncogenic 
driver groups. Excluding those without systemic 
therapy, the median OS of the EGFR mutation 
and non-EGFR treatable oncogenic driver-posi-
tive NSCLCsg patients who had received targeted 
therapy was 17.1 (95% CI: 5.2–29.0) and 11.1 
(95% CI: 1.3–20.8) months, respectively, and 7.4 
(95% CI: 2.8–12.1) months for those who were 
not treated with targeted therapy. Kaplan–Meier 
analysis showed no significant difference in OS 
among these groups (log-rank test p = 0.704) 
(Figure 5(b)). However, patients who had 
received an ICI had better OS than those who 

had not (log-rank test p = 0.002) (Figure 6(a); 
Supplemental Figure 4(c)). The median OS of 
advanced NSCLCsg patients who had received 
an ICI was 18.2 months (95% CI: 17.0–
19.4 months), and for those who had not received 

Figure 1. Treatment course of 23 NSCLCsg patients who had received ICIs.
ICIs, immune checkpoint inhibitors; NSCLCsg, non-small-cell lung cancer with spindle cell and/or giant cell elements.

Figure 2. Kaplan–Meier analysis showed no significant difference in PFS 
between patients treated with an ICI with or without chemotherapy [median 
PFS: 4.0 (95% CI: 1.4–6.6) versus 3.9 (95% CI: 1.2–6.7) months, log-rank test 
p = 0.155).
ICI, immune checkpoint inhibitor; PFS, progression-free survival.
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an ICI, 3.8 months (95% CI: 3.2–4.5 months, 
log-rank test p = 0.002). Nevertheless, Kaplan–
Meier analysis showed no significant difference in 
OS between patients treated with ICIs with or 
without chemotherapy [median OS: 17.7 (95% 
CI: 11.8–23.5) versus 18.2 (95% CI: 12.4–24.1) 
months, log-rank test p = 0.911] (Figure 6(b)). 
Patients with PD-L1 expression ⩾50% had the 
best OS (log-rank test p = 0.008) (Figure 7). The 
median OS of patients with PD-L1 expression 
⩾50% was 12.1 months (95% CI: 4.5–
19.7 months), and that of patients with PD-L1 
expression <50% and unchecked was 3.0 (95% 
CI: 0.9–5.1) and 3.6 months (95% CI: 3.0–
4.2 months), respectively.

Univariate and multivariate Cox proportional 
hazard analyses for OS were conducted, and the 
results are found in Table 4. Having received any 
systemic therapy (HR: 0.34, 95% CI: 0.18–0.62, 
p < 0.0001), ICI (HR: 0.45, 95% CI: 0.21–0.94, 
p = 0.033), and having a PD-L1 expression ⩾50% 
(HR: 0.45, 95% CI: 0.26–0.78, p = 0.004) were 
independent factors for better OS.

Discussion
Our study included 101 advanced NSCLCsg 
patients with a median OS of 6.3 months. Despite 
the poor prognosis, having received any systemic 

therapy or ICI were independent factors predict-
ing longer OS (median OS: 10 months and 
18.2 months, respectively). In addition, patients 
with PD-L1 expression ⩾50% (median OS: 
12.1 months) had better OS than those with 
PD-L1 expression <50% (median OS: 3 months).

The incidence of targetable mutations in advanced 
PSC varies widely in different studies. For exam-
ple, the incidence of EGFR mutations is 0–28%, 
depending on the series, but this is surely less fre-
quent than for adenocarcinoma-histologic 
NSCLC.12,13 The prevalence of MET exon 14 
skipping mutations was higher in PSC than in 
non-PSC NSCLC.22,23 Available studies on the 
efficacy of targeted therapy for driver mutations 
in PSC are limited. A few cases of EGFR-mutated 
PSC treated with TKI have been reported, but 
the outcomes were controversial.24–26 In our 
study, targeted therapies did not improve OS in 
advanced NSCLCsg patients, compared to other 
systemic therapies. Among 19 EGFR-mutated 
patients who received EGFR TKI treatment, the 
median and OS were 4.9 (95% CI: 0–13.6) and 
17.1 (95% CI: 5.2–29.0) months, respectively. 
However, the survival outcome was not in line 
with that of our previously reported 301 EGFR-
mutated advanced NSCLC patients with a pre-
dominant adenocarcinoma histology. The median 
PFS of first-line gefitinib, erlotinib, and afatinib 

Figure 3. The Kaplan–Meier curve illustrating OS of advanced and recurrent NSCLCsg patients showed a 
median OS of 6.3 months (95% CI: 3.6–9.0 months).
CI, confidence interval; NSCLCsg, non-small-cell lung cancer with spindle cell and/or giant cell elements; OS, overall 
survival.
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was 12.4 (95% CI: 9.1–15.6), 14.4 (95% CI: 
10.8–18.0) and 12.4 (95% CI: 9.8–15.0) months, 
respectively, with a median OS of 37.0 months in 
a real-world cohort.27 Thus, further prospective 
study is warranted to investigate the efficacy of 
targeted therapy in advanced NSCLCsg patients 
with driver mutations.

ICIs that block the PD-1/PD-L1 pathway have 
been shown to improve the outcomes of PD-L1-
positive advanced NSCLC patients.16,17 A few 

case reports have indicated that advanced PSC 
was treated effectively by ICIs.28–31 A small retro-
spective report from New York discussed three 
advanced PSC patients that received pembroli-
zumab alone as first-line treatment: two of the 
three had a partial response and the other had sta-
ble disease. Two cases with advanced PSC treated 
with pembrolizumab alone as a second-line and 
third-line regimen achieved a complete response 
and partial response, respectively. All patients 
had a PD-L1 expression >75%.32 A retrospective 

Figure 4. Kaplan–Meier analysis comparing OS of patients, excluding those without systemic therapy (n = 77), 
based on different kinds of regimens, including platinum doublet chemotherapy (log-rank test p value: 0.279). 
(a) and targeted therapy (log-rank test p value: 0.416) (b).
OS, overall survival.
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study from French centers reported 37 stage III/
IV PSC patients who had progression on first-line 
platinum-based chemotherapy, and were treated 
with ICIs alone as second-line or later therapy 
(nivolumab, 86.5% of cases): 40.5% (15/37 

patients) achieved a response, 24.3% (9/37 
patients) had stable disease, and 32.4% (12/37 
patients) had progressive disease. PFS was 4.89 
(range: 0.3–35.7) months. OS from initiation of 
the ICI was 12.7 (range: 0.3–45.7) months. Of 

Figure 5. Kaplan–Meier analysis showed no significant difference in OS among patients who had received 
platinum doublet chemotherapy only, targeted therapy only, platinum doublet chemotherapy, and targeted 
therapy, or non-platinum doublet chemotherapy only (log-rank test p = 0.813) (a). Kaplan–Meier analysis 
showed no significant difference in OS among patients with EGFR mutations and those with non-EGFR 
treatable oncogenic driver-positive NSCLCsg who had received targeted therapy and those who were not 
treated with targeted therapy (log-rank test p = 0.704) (b).
EGFR, epidermal growth factor receptor; NSCLCsg, non-small-cell lung cancer with spindle cell and/or giant cell elements; 
OS, overall survival.
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these patients, 2.7% (1/37 patients) had an EGFR 
mutation and 37.8% (14/37 patients) had a 
KRAS mutation. In addition, 94.7% (18/19) of 
the 19 (19/37, 51.4%) patients with a known 
PD-L1 status had a PD-L1 expression ⩾5%. The 
median PD-L1 expression was 70% (0–100). A 
trend toward a higher PD-L1 expression in 
responsive diseases was found, but without statis-
tical significance.33

In our study, most of the patients received pem-
brolizumab alone or in combination with chemo-
therapy. ICI-treated advanced NSCLCsg patients 
had a 13.3-month median OS (range: 0.57–33.3) 
from initiation of ICI; 26.1% (6/23 patients) 
achieved a partial response, 43.5% (10/23 
patients) had stable disease, and 30.4% (7/23 
patients) had progressive disease. The median 
PFS for ICI with or without combined 

Figure 6. Kaplan–Meier analysis of OS of patients, excluding those without systemic therapy (n = 77), treated 
with or without ICIs (log-rank test p value: 0.002) (a). Kaplan–Meier analysis showed no significant difference in 
OS between patients treated with an ICI with or without chemotherapy (log-rank test p = 0.911) (b).
ICIs, immune checkpoint inhibitors; OS, overall survival.
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chemotherapy was 4.0 months (95% CI: 2.6–5.4). 
However, there was no difference in best overall 
response rate (partial response: 11.1% versus 
35.7%, p = 0.328), PFS [median PFS: 4.0 (95% 
CI: 1.4–6.6) versus 3.9 (95% CI: 1.2–6.7) months, 
log-rank test p = 0.155], and OS (partial response: 
11.1% versus 35.7%, p = 0.328) between patients 
treated with ICI with or without chemotherapy.

We enrolled all patients with NSCLCsg regard-
less of prior exposure to ICI or not, and our 
results demonstrated that patients who had 
received ICI had better OS than those who had 
not (log-rank test p = 0.002). Among our patients, 
13.0% (3/23 patients) had an EGFR mutation 
and 13.0% (3/23 patients) had a KRAS mutation, 
which differed from the French cohort study. The 
median PD-L1 expression among patients with 
ICI treatment was 80% (range: 0 to >95%), and 
18 out of 23 patients (78.3%) had a PD-L1 
expression ⩾5% in tumor specimens. Our study 
showed that advanced NSCLCsg patients with 
PD-L1 expression ⩾5% who had been treated 
with an ICI had better PFS than those with 
PD-L1 expression <5% (median PFS of PD-L1 
⩾5% versus PD-L1 <5%: 4.0 versus 1.2 months, 
log-rank test p = 0.014). Furthermore, patients 
with PD-L1 expression ⩾5% tended to have bet-
ter OS than those with PD-L1 expression < 5% 
(median OS of PD-L1 ⩾5% versus PD-L1 <5%: 
18.2 versus 14.6 months, log-rank test p = 0.172).

In NSCLC, PD-L1 from different biopsy sites and 
during different clinical courses had a distinct pre-
dictive value for ICI.34 The cutoff for PD-L1 
expression positivity in PSC or NSCLCsg is 
unknown, making it difficult to compare the results 
in different clinical data. Further studies designed 
to investigate the role of PD-L1 expression and 
ICI in advanced PSC or NSCLCsg are needed.

The rationales for the efficacy of ICIs in treating 
PSC include the following: First, 24–61% of PSC 
patients have high PD-L1 expression (PD-L1 
⩾50%).10,35,36 In our study, 45.5% (46/101) of 
NSCLCsg patients expressed high PD-L1 (PD-
L1 ⩾50%) in tumor specimens. PD-L1 expres-
sion in tumor cells was related to a response to the 
anti–PD-1/PD-L1 blockade, due to an immuno-
active microenvironment.37 Second, PSC is 
related to smoking and has a high mutation bur-
den.38 PSC had a higher tumor mutation burden 
than non-PSC NSCLC,23 and the mutation bur-
dens of the sarcomatous component are even 
higher than those in the epithelial component.35 In 
another study, 40.6% of 32 Chinese PSC patients 
had a high tumor mutation burden,39 which was 
associated with better efficacy for the ICIs.40

Our study has several limitations. First, the num-
ber of advanced NSCLCsg patients enrolled was 
small because of the rarity of the disease. Second, 
all data were collected retrospectively, and 

Figure 7. The Kaplan–Meier curve illustrating OS of NSCLCsg patients with different PD-L1 levels (log-rank 
test p value: 0.019).
NSCLCsg, non-small-cell lung cancer with spindle cell and/or giant cell elements; OS, overall survival; PD-L1, programmed 
death ligand-1.
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Table 4. Univariate and multivariate analyses of covariables associated with OS of patients with advanced and recurrent NSCLCsg.

Variables Median OS 95% CI Univariate Multivariate

Hazard ratio 95% CI p Value Hazard ratio 95% CI p Value

Age

 ⩽65 years 10.7 3.9–17.5 1  

 >65 years 5.1 2.3–7.9 1.33 0.84–2.10 0.223  

Sex

 Female 14.5 2.5–26.5 1

 Male 4.0 2.5–5.5 1.65 1.02–2.66 0.038 1.03 0.58–1.81 0.925

Smoking

 Non-smoker 6.8 4.3–9.3 1  

 Smoker 5.5 2.9–8.1 1.06 0.68–1.65 0.808  

ECOG

 <2 7.3 3.0–11.6 1

 ⩾2 2.7 1.2–4.2 2.10 1.25–3.41 0.005 1.40 0.81–2.43 0.232

Initial status

 Recurrence 12.1 6.2–18.0 1  

 Primary 5.5 3.2–7.8 1.61 0.91–2.84 0.103  

Non-sarcomatoid component

 NOS 3.2 2.2–4.1 1  

 ADC 9.0 3.7–14.3 0.42 0.26–0.66 <0.0001 0.42 0.28–0.76 0.003

 SqCC 7.3 0.7–13.8 0.60 0.23–1.54 0.287 0.51 0.19–1.35 0.175

Received any systemic therapy

 No 1.4 0.8–2.0 1

 Yes 10.0 5.7–14.3 0.16 0.10–0.28 <0.0001 0.34 0.18–0.62 <0.0001

Platinum doublet chemotherapy

 No 3.9 2.5–5.2 1  

 Yes 10.7 5.4–16.0 0.75 0.49–1.16 0.192  

Targeted therapy  

 No 4.0 2.2–5.8 1

 Yes 14.5 6.7–22.3 0.57 0.34–0.95 0.032 0.60 0.31–1.17 0.132

ICI

 No 3.8 3.2–4.5 1

 Yes 18.2 17.0–19.4 0.34 0.18–0.57 <0.0001 0.45 0.21–0.94 0.033

(Continued)
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therefore, any broad generalizability is restricted. 
Third, previous studies indicated that PD-L1 test-
ing using specimens older than 3 years may lead to 
underestimation.41 In our study, the majority of 
specimens (40.9%, 34/83) used for re-evaluating 
PD-L1 expression were more than 3 years old.

In conclusion, based on our study results, 
advanced NSCLCsg patients receiving any treat-
ment had better OS than those with supportive 
care only. Patients with PD-L1 expression ⩾50% 
had better OS than those with PD-L1 expression 
0–49%. ICI was found to be effective in treating 
advanced NSCLCsg patients, yielding an 18.2-
month median OS. Further prospective studies 
are warranted to confirm whether the clinical 
characteristics and outcomes of advanced 
NSCLCsg are the same as those for PSC, and to 
investigate the role of ICIs in this specific patient 
population.
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