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Abstract

Objectives
Primary pulmonary lymphoepithelioma-like carcinoma (PPLELC) is a rare subtype of primary non-small cell lung cancer (NSCLC), and the
�rst-line therapy for metastatic PPLELC patients remains controversial. The purpose of this study was to investigate the e�cacy and safety
of immune checkpoint inhibitors(ICIs) combined with chemotherapy(CT) compared with traditional chemotherapy in these patients.

Methods
A total of 168 patients with metastatic PPLELC came from six grade A hospitals from August 2018 to August 2020 were selected. 17
patients were enrolled in the ICI group and received 200mg of Pembrolizumab plus albumin paclitaxel and carboplatin every 3 weeks. 34
patients with chemotherapy alone were assigned to the CT group and received albumin-paclitaxel combined with carboplatin every 3 weeks.

Results
As of June 1, 2021, the median PFS was 14.9 months for ICI group and 6.4 months for CT group [Hazard Ratio (HR), 0.29; 95% con�dence
interval (CI), 0.15-0.55; P < 0.05]. ORR was 64.7% in ICI group and 35.3% in CT group [HR, 0.65; 95%CI, 0.39-0.90; P=0.047]. The median OS
of ICI group was not reached, while that of CT group was 13 months. In the ICI group, there were 8 cases (47.1%) of grade 3 treatment-
related adverse reactions and 5 cases (29.4%) of grade 4 treatment-related adverse reactions. In the CT group, there were 9 cases (26.5%) of
grade 3 treatment-related adverse reactions and 8 cases (23.5%) grade 4 treatment-related adverse reactions. FBXW7 mutation were
negatively and TP53 mutation, MRE11A p.V198S mutation, PTEN p.T319FS mutation were positively correlated with the e�cacy of
immunotherapy.

Conclusions
In patients with metastatic PPLELC, the e�cacy of immune checkpoint inhibitors combined with chemotherapy was signi�cantly better than
that of chemotherapy alone, and adverse reactions were acceptable.

Introduction
Lymphoepitheliomatoid carcinoma is a rare epithelial neoplasm, mostly originates from the nasopharynx, but also occurs in the foregut of
origin, also has been reported occur in lung, stomach, thymus, liver, cervix, salivary glands and bladder, and is rarely seen in the ovary12.
Primary pulmonary lymphoepithelioma-like carcinoma is a rare subtype of primary non-small cell lung cancer that histologically resembles
undifferentiated nasopharyngeal carcinoma (NPC)3, its incidence in all cases of non-small cell lung cancer is about 0.7%24. It was
previously classi�ed as a variant of large cell carcinoma5, then reclassi�ed as other and unclassi�ed cancers in the world Health
Organization (WHO) Classi�cation of Lung tumors in 20156. First described by Begin et al.in 19877, PPLELC has been considered to be
closely associated with epstein-Barr virus (EBV) infection8. It has the unique morphological characteristics of undifferentiated carcinoma
with a typical syncytial growth pattern with large vesicle nuclei with prominent nucleoli and abundant lymphocyte in�ltration7. Tumors are
usually positive for CK5/6, EMA, P63, and P40, suggesting a squamous cell lineage9,10. The presence of EBV in the nuclei of tumor cells is
necessary for diagnosis and detection of EBV-encoded RNA(EBER) by in situ hybridization is essential11. Although histologically similar to
undifferentiated nasopharyngeal carcinoma with lymphocytic in�ltration, nonclassical histological morphology of lung
lymphoepitheliomatoid carcinoma has been observed, including EBV negative12 and heterogeneity in the degree of lymphocytic
in�ltration13.

About 1,600 cases have been reported worldwide in the past 33 years since the discovery4,14−18, mainly focused on the past �ve years,
reporting mainly in Asia, especially Hong Kong, Taiwan, Guangdong and other regions. PPLELC usually affects never smokers, is gender-
neutral, and is younger than non-small cell lung cancer19. There are no obvious clinical manifestations of PPLELC. Cough, chest pain,
hemoptysis and even slight fever are typical clinical manifestations of primary PPLELC patients20. CT scans often show an isolated
nodule21. As with all neoplastic lesions, the diagnosis of primary PPLELC is entirely dependent on histopathological examination, but the
morphologic similarity of primary PPLELC to poorly differentiated squamous cell carcinoma adds to the di�culty of diagnosis. Similar to
other types of lung cancer, the prognosis is good for most patients diagnosed early with PPLELC, with a median overall survival of
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approximately 107 months and a 5-year survival of approximately 60%, compared with a mean survival of 13 months for patients with non-
lung lymphoepithelioid22,23.

The main treatment strategy for early disease is surgery19,24. Patients with distant metastases who cannot be treated surgically are often
treated with multiple treatment modalities4,14,15,25−29. Several treatments have been reported in the literature, but the treatment of PPLELC is
empirical due to its rarity. In addition, the use of targeted therapy and immunotherapy in PPLELC is limited by a lack of information on the
molecular mechanisms underlying their tumorigenesis. Patients with PPLELC may not bene�t from personalized, targeted therapies
commonly used in NSCLC. At present, immunotherapy has become a promising treatment for NSCLC. However, for patients with metastatic
PPLELC, there is limited and unconvincing evidence on the clinical effects of immune checkpoint inhibitors. Therefore, this study aims to
investigate the e�cacy of immune checkpoint inhibitors combination in patients with metastatic PPLELC.

Methods

Patients
Patients aged 18 years or older, stage IIIB/IV diagnosed with metastatic PPLELC according to the 2015 WHO histological classi�cation
criteria for lung tumors, and without allergenic EGFR or ALK mutations, were eligible for inclusion; The performance status score by Eastern
Cooperative Oncology Group (ECOG) is 0 or 1(on a 5-point scale, higher scores indicate more severe disability); According to the Solid Tumor
Response Assessment Criteria (RECIST), version 1.1 has at least one measurable lesion. Patients were excluded if they had symptomatic
CNS metastases, autoimmune disease, symptomatic interstitial lung disease, systemic immunosuppression, prior treatment with T-cell
costimulation or checkpoint targeted drugs. All patients underwent nasopharyngeal endoscopy to exclude metastatic
lymphoepitheliomatoid carcinoma of the nasopharynx.

Follow-up information of patients was obtained through inpatient medical records, outpatient data and telephone follow-up. Follow-up
survival was calculated from the �rst day of inclusion, and the follow-up deadline was June 1, 2021. This study was approved by the Ethics
Review Board of Nanfang Hospital, Southern Medical University (Guangzhou, China). Informed consent was waived because the study was
retrospective. This retrospective study collected 168 cases of PPLELC patients from Nanfang Hospital a�liated to Southern Medical
University, Zhujiang Hospital a�liated to Southern Medical University, The First A�liated Hospital of Guangzhou University of Traditional
Chinese Medicine, Cancer Hospital of Sun Yat-sen University, Cancer Hospital a�liated to Guangzhou Medical University, Three Gorges
Hospital a�liated to Chongqing University in China in August 2018 to August 2020, 51 cases were included in the study. (�gure1)

Experimental design and treatment
In this real-world retrospective study, patients were divided into ICI group with �rst-line immunization combined with chemotherapy and CT
group with �rst-line chemotherapy. First-line immunization combined with chemotherapy received 200 mg Pembrolizumab and albumin
paclitaxel combined with carboplatin every 3 weeks; The �rst-line chemotherapy group received albumin paclitaxel every 3 weeks in
combination with carboplatin. Treatment until radiographic progression or unacceptable toxicity.

Assessment
PD-L1 expression was assessed by PD-L1 IHC 22C3 pharmDx assay (Agilent) on formalin �xed tumor samples obtained from biopsy or
excision biopsy or from tissue resected for metastatic disease. Expression was classi�ed according to tumor proportion score (i.e.,
percentage of tumor cells with membranous PD-L1 staining). Pd-l1 expression was expressed by tumor proportion score, 0-1% was negative,
low expression score ranged from 1–49%, and high expression score was ≥ 50%. All slides were scored for PD-L1 membrane staining by
two independent pathologists. Postoperative staging the latest 8th edition of primary tumor-node-metastasis (TNM) staging system for lung
cancer was used for staging or clinical staging. Adverse events and laboratory abnormalities were graded according to the National Cancer
Institute Standard for Common Terminology for Adverse Events, Version 4.0. The tumor response assessment program is conducted every
two to four cycles. Responses were assessed according to RECIST version 1.1.

Terminus
The primary end points were progression-free survival (time from inclusion to disease progression or death from any cause, whichever came
�rst), and the secondary end points were overall survival (time from randomization to death from any cause), response rate (percentage of
patients with con�rmed complete or partial response) and safety. Remission rates and duration were assessed by independent radiological
assessment. Exploratory endpoints included the effect of genetic mutations on e�cacy and patient outcomes.

Statistical analysis
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E�cacy was assessed in the enrolled population and safety was assessed in the treated population. Kaplan-meier methods were used to
estimate overall survival and progression-free survival. Data on patients who survived or were lost to follow-up were reviewed to see their
overall survival at the time of their last survival. At the time of the last radiographic assessment, data from patients who had survived
without disease progression or failed follow-up were examined to analyze progression-free survival. T test was used for measurement data
(age) and Chi-square test (Cartesian test) was used for counting data. All statistical analyses were performed in IBM SPSS
Statistics(Version 19.0, Armonk, NY, USA). When P value was less than 0.05, the difference was considered statistically signi�cant.

Results
The median age of patients was 54 years (46.5 to 57 years). There were 28 female patients (54.9%) and 23 male patients (45.1%). ECOG
score was 0 in 31 patients (60.8%) and 1 in 20 patients (39.2%). 17 patients (33.3%) were smokers, and 18 patients (15.7%) had a family
history. There were 34 patients (66.7%) with tumor size ≥ 4cm, and 17 patients (33.3%) with tumor size < 4cm. There were 20 cases (39.2%)
with single organ metastasis, and 31 cases (60.8%) with multiple organ metastasis. The most common tumor site was the middle lobe of
the right lung, with 17 cases (33.3%), followed by 14 cases (27.5%) in the left lower lobe, 10 cases (19.6%) in the right lower lobe, and 6
cases (11.8%) in the right upper lobe. High expression of PD-L1 was found in 23 cases (45.1%), low expression of PD-L1 was found in 4
cases (7.8%), moderate expression of PD-L1 was found in 15 cases (29.4%). There was no signi�cant difference between the two groups at
baseline (P>0.05) (Table1).
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Table 1
Baseline characteristics

  All patients

(n=51)

ICI group

(n=17)

CT group

(n=34)

P

Age, years Median(IQR) 54(46.5-57) 52 (46-57) 54(47-57) 0.292

Sex       0.164

Female 28(54.9%) 7(41.2%) 21(61.8%)  

Male 23(45.1%) 10(58.8%) 13(38.2%)  

ECOG performance status       0.417

0 31(60.8%) 9(52.9%) 22(64.7%)  

1 20(39.2%) 8(47.1%) 12(35.3%)  

Smokers 17(33.3%) 5(29.4%) 12(35.3%) 0.674

Family history 8(15.7%) 2(11.8%) 6(17.6%) 0.892

Tumor size       0.834

≥4cm 34(66.7%) 11(64.7%) 23 (67.6%)  

< 4cm 17(33.3%) 6(35.3%) 11(32.4%)  

Metastases       0.36

single organ 20(39.2%) 9(52.9%) 11(32.4%)  

multiple organ 31(60.8%) 8(47.1%) 23(67.6%)  

Tumor location       0.516

left upper lobe of lung 4(7.8%) 2(11.8%) 2(5.9%)  

left lower lobe of lung 10(19.6%) 2(11.8%) 8 (23.5%)  

right upper lobe of lung 6 (11.8%) 3(17.6%) 3(8.8%)  

right middle lobe of lung 17(33.3%) 4(23.5%) 13(38.2%)  

right lower lobe of lung 14(27.5%) 6(35.3%) 8(23.5%)  

Tumor proportion score(TPS)       0.769

<1% 4(7.8%) 2(11.8%) 2(5.9%)  

1-49% 15(29.4%) 5(29.4%) 10(29.4%)  

≥50% 23(45.1%) 8(47.1%) 15(44.1%)  

NA 9(17.6%) 2(11.8%) 7(20.6%)  

Data are median number (IQR) or n (%).IQR=interquartile range.Data from all patients who were enrolled in this study. There were no
signi�cant differences between the study groups at baseline.

 

The minimum follow-up time was about 5 months. The median follow-up time was 16.6 months in the ICI group (95%CI 13.9-19.4) and 12.6
months in the CT group (95%CI, 11.6-13.5). At the end of the follow-up period, 5 patients (29.4%) in the ICI group and 3 patients (8.8%) in the
CT group continued treatment. There were no CR cases in ICI group and CT group. In ICI group, 11 patients (64.7%) achieved PR, and 6
patients (35.3%) achieved SD. In the CT group, 12 patients (35.3%) achieved PR, 20 patients (58.8%) achieved SD, and 2 patients (5.9%) did
not respond to treatment. The ORR of ICI group and CT group were 11(64.7%) and 12(35.3%), respectively, P=0.047; DCR was 17(100%) and
32(94.1%), P=0.547 (Table2)(�gure2).
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Table 2
E�cacy of ICI and chemotherapy treatments

  ICI group(n=17) CT group(n=34) P

Best overall response     0.103

Complete response 0 0  

Partial response 11(64.7%) 12(35.3%)  

Stable disease 6(35.3%) 20(58.8%)  

Progressive disease 0 2(5.9%)  

Objective response 11(64.7%,39.4-90.0) 12(35.3%,18.4-52.2) 0.047*

Disease control 17(100%) 32(94.1%,85.8-102.5) 0.547

Data are n (%). Con�rmed complete and partial responses were assessed by the investigator according to the Response Evaluation
Criteria in Solid Tumors, version 1.1.

 

Median progression-free survival was 14.9 months (95%CI, 13.2 to 16.6) in the immunotherapy group and 6.4 months (95%CI, 5.8 to 7.0) in
the chemotherapy group [HR, 0.29; 95%CI, 0.15 to 0.55; P=0.003]. The median overall survival was not yet achieved in the ICI group, while
the median progression-free survival was 13.0 months (95%CI 11.9-14.0) in the CT group. A total of 42 patients (82.3%) had quanti�able
PD-L1 expression. The positive rate of PD-L1 was balanced between the two treatment groups. For patients with high pD-L1 expression,
median progression-free survival was 15 months (95%CI, 12.8-17.2) in the ICI group and 5.0 months (95%CI, 2.6-7.4) in the CT group [HR,
0.24; 95% CI, 0.09-0.62; P<0.05]. Among patients with pD-L1 underexpression, median progression-free survival was 14.9 months (95%CI,
0.53-29.3) in the ICI group and 3.8 months (95%CI, 0-8.5) in the CT group [HR, 0.29; 95% CI, 0.09-0.98; P=0.032] (�gure3).

Treatment-related adverse events (both hematological and non-hematological poisoning events) occurred more frequently in the ICI group
than in the CT group. In the ICI group, there were 8 (47.1%) grade 3 and 5 (29.4%) grade 4 treatment-related adverse reactions. In the CT
group, there were 9 (26.5%) grade 3 and 8 (23.5%) grade 4 treatment-related adverse reactions. The most common adverse reactions in ICI
group were decreased appetite 4(23.5%), anemia 4(23.5%), leukopenia 7(41.2%), neutropenia 7(41.2%), lymphocyte count 4(23.5%), platelet
count 4(23.5%), and rash 4(23.5%). Anemia 8(23.5%), leukopenia 8(23.5%), neutropenia 6(17.6%), and thrombocytopenia 7(20.6%) were
most common in the CT group. Two treatment-related grade 3 selective adverse events were reported in the ICI group, of which one was
hyperthyroidism and one was tracheal �stula (Table3).
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Table 3
Treatment-related adverse events

  ICI group (n=17) CT group (n=34)

  Grade1-
2

Grade3 Grade4 Grade5 ALL Grade1-
2

Grade3 Grade4 Grade5 ALL

Fatigue 3(17.6%) 0 0 0 3(17.6%) 1(2.9%) 0 0 0 1(2.9%)

Nausea 2(11.8%) 0 0 0 2(11.8%) 4(11.8%) 0 0 0 4(11.8%)

Vomiting 2(11.8%) 0 0 0 2(11.8%) 4(11.8%) 0 0 0 4(11.8%)

Anorexia 4(23.5%) 0 0 0 4(23.5%) 4(11.8%) 0 0 0 4(11.8%)

Peripheral
sensory
neuropathy

2(11.8%) 0 0 0 2(11.8%) 2(5.9%) 0 0 0 2(5.9%)

Hypothyroidism 1(5.9%) 1(5.9%) 0 0 2(11.8%) 0 0 0 0 0

Anemia 4(23.5%) 0 0 0 4(23.5%) 8(23.5%) 0 0 0 8(23.5%)

White blood cell
decreased

5(29.4%) 2(11.8%) 0 0 7(41.2%) 4(11.8%) 1(2.9%) 3(8.8%) 0 8(23.5%)

Neutrophil
count
decreased

1(5.9%) 2(11.8%) 4(23.5%) 0 7(41.2%) 1(2.9%) 1(2.9%) 5(14.7%) 0 6(17.6%)

Lymphocyte
count
decreased

2(11.8%) 1(5.9%) 1(5.9%) 0 4(23.5%) 1(2.9%) 1(2.9%) 0 0 2(5.9%)

platelet count
decreased

3(17.6%) 1(5.9%) 0 0 4(23.5%) 3(8.8%) 4(11.8%) 0 0 7(20.6%)

Hyponatremia 2(11.8%) 0 0 0 2(11.8%) 1(2.9%) 0 0 0 1(2.9%)

Hypokalemia 2(11.8%) 0 0 0 2(11.8%) 1(2.9%) 1(2.9%) 0 0 2(5.9%)

ALT increased 1(5.9%) 0 0 0 1(5.9%) 0 1(2.9%) 0 0 1(2.9%)

AST increased 2(11.8%) 0 0 0 2(11.8%) 1(2.9%) 0 0 0 1(2.9%)

Blood bilirubin
increased

1(5.9%) 0 0 0 1(5.9%) 1(2.9%) 0 0 0 1(2.9%)

Rash maculo-
papular

4(23.5%) 0 0 0 4(23.5%) 2(5.9%) 0 0 0 2(5.9%)

Tracheal �stula 0 1(5.9%) 0 0 1(5.9%) 0 0 0 0 0

Overall 41 8 5 0     54 38 9 8 0 55

Data are n (%).Safety analyses included all the patients who were enrolled in this study.

 

FBXW7 mutations were negatively correlated with the e�cacy of immunotherapy. TP53 mutation, MRE11A p.V198S mutation and PTEN
p.T319FS mutation were positively correlated with the e�cacy of immunotherapy. MYC ampli�cation, NRAS P.q61L mutation and FGFR3-
TACC3(F17:T10) fusion were negatively correlated with chemotherapy e�cacy. APC p.Q1378* mutation and SMAD4 p.K110Ter mutation
were positively correlated with chemotherapy e�cacy (Table4)(�gure4).
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Table 4
Genic mutation and related clinical stated

ICI patients genic mutation PFS,

months

OS,

months

State Relativity of treatment

FBXW7 mutation(0.4%) 3 5 Death Negative

TP53 mutation 13 19 Alive Positive

MRE11A p.V198S (6.6%) 15.4 22 Alive Positive

PTEN p.T319fs(2.81%) 16.3 22 Alive Positive

ATR p.E2354V (0.54%)

DDR2 copynumber increase 6

NTRK1 copynumber increase 8

RIT1 copynumber increase 10

JAK3 copynumber increase 6

1.4 3 Death Unknown

EGFR p.A871V (1.3%)

EGFR p. R831H (1.0%)

BRAF p.G466R (1.5%)

FBXW7 p.S349N (3.6%)

IDH2 p.R140Q (1.1%)

KIT p.D572N (2.6%)

NF1 p.L1480F (3.7%)

NF1 p.W2075Ter (3.6%)

PTEN p.C105Y (2.3%)

RET p.R912W (2.4%)

14.3 20 Alive Unknown

PTEN mutation 5.3 6 Alive Unknown

NOTCH p.G403R (5.8%) 8.4 16 Alive Unknown

CT patients genic mutation PFS,

months

OS,

months

State Relativity of treatment

MYC copynumber increase 8 1.7 7 Death Negative

NRAS p.Q61L (14.5%) 2.4 8 Death Negative

FGFR3-TACC3(F17:T10) fusion 3.6 9 Death Negative

APC p.Q1378* (42.6%) 7.8 13 Alive Positive

SMAD4 p.K110Ter (19.5%) 8.8 13.5 Alive Positive

TP53 p.R248W(17.87% )

TRIM58 p.A300V(21.13%)

7.9 15 Alive Unknown

PIK3CA p.Q546K (23.36%)

TP53 p.R249Q (0.17%)

7.3 14 Death Unknown

Positive and negative genes associated with treatment of PPLELC.
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ICI patients genic mutation PFS,

months

OS,

months

State Relativity of treatment

RET-CCDC6 fusion

TP53 p.R273H (38.2%)

3.5 11 Alive Unknown

Positive and negative genes associated with treatment of PPLELC.

Discussion
PPLELC is a virus-associated tumor. In other virus-associated tumors, such as nasopharyngeal cancer and cervical cancer, immune
checkpoint blockers have shown good e�cacy, but the effect of immune checkpoint inhibitors on PPELC is still unknown. The prognosis of
metastatic PPLELC is poor, so it is worth exploring the effect of immunocheckpoint inhibitors on PPLELC. At present, immune checkpoint
inhibitors have been reported for PPLELC, but most of them are case reports or single-center cohort studies.

In 2016, Chul Kim et al. �rst reported a patient with PPLELC who received nivolumab after postoperative recurrence14 Cases of
immunotherapy from multiple centers were subsequently reported, with �rst-line treatment of PFS up to 25 and 27 months25.
Immunotherapy also achieved good results for both posterior and translinear therapy, and Na Zhou et al. reported that patients with PPLELC
who received pembrolizumab at 4 lines remained stable for 12 months27,28. The included objects in this retrospective study are mainly six
large third-class a hospitals in China, which are more representative.

Immunotherapy improves survival and quality of life in patients with metastases or relapses, and its predictive biomarkers are microsatellite
instability-high(MSI-H)/mismatch repair defects and programmed death-1 (PD-1)/PD-L1 protein expression. The frequency of PD-L1
positivity in PPLELC tumors is high. When TPSs ≥ 1%, 5%, 10% and 50%, the positive rates were 96.6%, 91.5%, 83.1% and 61.0%,
respectively17. Meta-analysis suggested that the incidence of programmed cell death ligand 1(PD-L1) expression in PPLELC ranged from
63.3–75.8%30. Some studies have found that MSI-H exists in 4% (2/57) of PPLELC. The existence of mismatch repair defect phenotype and
high prevalence of PD-L1 in PPLELC may provide evidence for immunotherapy.

ICI combined with chemotherapy showed signi�cantly better e�cacy for metastatic PPLELC than chemotherapy alone, and the level of PD-
L1 expression indicated the bene�t of e�cacy. The possible reasons are as follows: for most patients with PPLELC, the pathology shows a
large amount of lymphocyte in�ltration, and studies have reported that both active and suppressed tumor in�ltrating lymphocytes
contribute to better results in PPLELC immunotherapy31. For other predictive biomarkers, it has been suggested that EBV infection may be a
biomarker of favorable outcomes in immunotherapy32–35.

The mutant spectrum between PPLELC and NPC has a higher similarity30, However, the mutation status of the classic oncodriver and
suppressor genes in lung cancer is relatively low in lung lymphoepithelioid carcinoma13,36,37. EGFR and ALK mutation rates are reported in
30%-40% and 6%-8% of NSCLC patients, respectively. Only 17.4% (8/46) of PPLELC patients had EGFR mutations, and most (7/8) were not
classic EGFR mutations38.

As for immunotherapy prediction genes, this study reported gene changes that may be related to immunotherapy in PPLELC, including
FBXW7 mutation in negative related genes, TP53 mutation, MRE11A mutation and PTEN mutation in positive related genes. This is contrary
to the correlation between FBXW7 and PTEN and the e�cacy of immune checkpoint inhibitors reported in the previous literature39,40. Cause
the cancer species is different, the mutation site is different, and the number of cases in this study is relatively small. Therefore, individual
differences are more prominent.

Conclusions
Immunocheckpoint inhibitors are clinically bene�cial and su�ciently safe compared to current therapies for patients with metastatic
PPLELC to warrant further expansion of the patient population or extended follow-up to further observe survival bene�ts. FBXW7 mutation
were negatively and TP53 mutation, MRE11A p.V198S mutation, PTEN p.T319FS mutation were positively correlated with the e�cacy of
immunotherapy.
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Figure 1

Study enrolment. A total of 168 patients diagnosed with metastatic PPLELC from six grade A patients from August 2018 to August 2020
were selected, and 51 patients were eventually included. 61 patients were excluded because of non-�rst-line treatment. 56 patients were
excluded because the treatment regimen did not meet the requirements of the study. Finally, of 51 patients, 17 were included in ICI group
combined with �rst-line immunotherapy, and 34 patients were included in CT group with �rst-line chemotherapy.
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Figure 2

Waterfall diagram of optimal e�cacy evaluation in ICI group and CT group. A) In ICI group, 6 patients achieved SD status and 11 patients
achieved PR status. B) In the CT group, 12 patients achieved SD status and 20 patients achieved PR status.
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Figure 3

PFS in ICI group and CT group. A) The median PFS was 14.9 months in the ICI group and 6.4 months in the CT group [HR, 0.29; 95%CI, 0.15-
0.55; P < 0.05]. B) Among patients with pD-L1 underexpression, median progression-free survival was 14.9 months (95%CI, 0.53-29.3) in the
ICI group and 3.8 months (95%CI, 0-8.5) in the CT group [HR, 0.29; 95% CI, 0.09-0.98; P=0.032]. C) For cancer patients with high PD-L1
expression, median progression-free survival was 15 months (95%CI, 12.8-17.2) in the ICI group and 5.0 months (95%CI, 2.6-7.4) in the CT
group [HR, 0.24; 95% CI, 0.09-0.62; P < 0.05].
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Figure 4

Effect prediction genes in ICI group and CT group. FBXW7 mutation was negatively correlated with immunotherapy e�cacy. TP53 mutation,
MRE11A p.V198S mutation and PTEN p.T319fs mutation were positively correlated with the e�cacy of immunotherapy. MYC ampli�cation,
NRAS p.Q61L mutation and FGFR3-TACC3(F17:T10) fusion were negatively correlated with chemotherapy e�cacy. APC p.Q1378* mutation
and SMAD4 p.K110Ter mutation were positively correlated with chemotherapy e�cacy.


