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Background: In China, there has never been a comprehensive analysis of lung cancer-associated genetic 
mutations focused on ethnic minorities in the southwestern region. Our study aimed to provide valuable 
information on lung cancer-associated genetic alterations for cancer diagnosis and treatment, especially in 
ethnic minorities.
Methods: Retrospective data acquisition was conducted spanning 3 years (2016.01–2019.06) among 
all patients who were diagnosed with lung cancer at the Third Affiliated Hospital of Kunming Medical 
University Hospital. A total of 5,167 patients including 373 ethnic minorities were included in this study. 
Propensity score matching (PSM) was used to eliminate the bias between Han and other ethnic minorities, 
including gender, age, smoking history, metastasis status, clinical stage, histological type, sample type, region, 
and Xuanwei origin. All tests were two-tailed, and significance was defined as P less than 0.05.
Results: In terms of the prevalence of EGFR, EGFR L858R, EGFR T790M, ROS1, RET, MET, BRAF, and 
ERBB2 mutations, there was no significant difference among ethnic groups in Yunnan Province (P>0.05). 
A higher proportion of EGFR 19 deletion was observed in Hui patients with lung cancer compared with 
patients of other ethnicities in Yunnan (P=0.048). The prevalence of KRAS mutations was higher in Hani 
(17.65%, 3/17) and Han patients (11.44%, 80/699) than that in other Yunnan ethnicities (6.04%, 9/149; 
P=0.07). In Hui patients, ALK fusion was correlated with a history of non-smoking and male gender. In Bai 
patients, BRAF mutation was also correlated with a history of non-smoking. In all ethnic groups, EGFR 
mutation was more frequent in women.
Conclusions: This study is the first in-depth large case-control study on genetic mutation profiles among 
multi-ethnic patients in southwestern China, especially focused on ethnic minorities in this area. Our study 
may facilitate the understanding of the etiology of this malignant disease and consequently help to reduce 
the incidence of lung cancer in Yunnan ethnic minority areas.
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Introduction

Lung cancer is the most common cancer and a leading 
cause of cancer-related death worldwide (1). In China, it 
was estimated that the total number of newly diagnosed 
cases of lung cancer in 2015 was about 787,000, which is the 
equivalent of more than 2,100 cases diagnosed each day (2).  
High prevalence of major driver gene mutations and 
fusions in EGFR, ALK, BRAF, ROS1, and KRAS has been 
found in lung cancer patients, and certain mutations are 
associated with drug sensitivity or resistance, which have 
been previously observed in China (3,4). In particular, point 
mutations EGFR L858R and exon 19 deletion comprised 
nearly 90% of all EGFR mutations in non-small cell lung 
cancer (NSCLC) (5). The mutation profiles of NSCLC 
patients are vital to guide targeted therapy and monitor 
tumor recurrence, thereby improving the survival rate.

Apart from the known factors (gender, age, and smoking 
history, among others), racial and ethnic variations may 
also be important in lung cancer incidence and mortality 
(6,7). China is a multi-ethnic country with more than  
1.3 billion people and 56 ethnic groups. Yunnan Province 
is located in the Yunnan-Guizhou Plateau in southwestern 
China. It is the largest habitation of ethnic minorities, 
including the Yi, Bai, Hani, Zhuang, Dai, and Hui, among 
others. Most of the ethnic groups have their own social 
settlements, unique customs, and lifestyles. Such a special 
population composition enables systematic research on 
lung cancer to be performed in Yunnan Province, taking 
into account clinical, lifestyle, and demographic (Xuanwei 
region) factors, which offers great practical significance to 
the effective prevention and early diagnosis of lung cancer 
for ethnic minorities.

The genetic profiles of lung cancer patients in ethnicities 
is still unclear, so we investigate the influence of ethnicities 
on the genetic profiles based on a cohort of 5,167 lung 
cancer patients from the Third Affiliated Hospital of 
Kunming Medical University Hospital in the period from 
2016 to 2019, after performing propensity score matching 
(PSM). This is the first in-depth large case-control study on 
lung cancer genetic mutation profiles among multi-ethnic 
patients in southwestern China, especially focused on ethnic 
minorities in this area. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://atm.amegroups.com/article/view/10.21037/atm-

22-987/rc).

Methods

Study population

Retrospective data acquisition was conducted spanning 
3 years (2016.01–2019.06) among all patients who were 
diagnosed with lung cancer at the Third Affiliated Hospital 
of Kunming Medical University Hospital. The data were 
collected from hospital medical records which comprised 
clinical medical history, radiology reports, and pathology 
reports. The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by institutional ethics board of Third Affiliated 
Hospital of Kunming Medical University (No. KY202015) 
and informed consent was taken from all the patients.

In this study, 860 patients [376 tested by amplification 
refractory mutation system (ARMS), 484 tested by next-
generation sequencing (NGS)] had 8 major gene alterations 
including EGFR, ALK, KRAS, ROS1, RET, MET, BRAF, 
and ERBB2 alterations (Table S1). Of these, 618 patients 
had a single EGFR gene detection term. A total of  
342 patients had a panel of EGFR, ALK, and ROS1 
detection terms, while 40 patients had a panel of EGFR, 
ALK, ROS1, and MET gene detection terms.

Statistical analysis

Patients were divided into groups based on the ethnicities 
they reported. As an observational study, significant bias 
might be introduced by the large Han population and 
other clinical factors. A 1:4 (other ethnic groups: Han) 
PSM method was performed with a 0.05 standard deviation 
caliper width on the R package “MatchIt” (8). Matching 
variables included gender, age, smoking history, metastasis 
status, clinical stage, histological type, sample type, region, 
and Xuanwei origin. The EGFR mutation spectrum in 
Xuanwei area is different from other area in Yunnan.

In unadjusted analyses, multivariate logistic regression was 
used to explore associations between clinical factors (smoking 
status and gender) and genetic alterations in each individual 
group. All analyses were conducted by Statistical Analysis 
Systems (SAS) for Windows version 9.4. All tests were two-
tailed, and significance was defined as P less than 0.05.

https://atm.amegroups.com/article/view/10.21037/atm-22-987/rc
https://atm.amegroups.com/article/view/10.21037/atm-22-987/rc
https://cdn.amegroups.cn/static/public/ATM-22-987-supplementary.pdf
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Results

Clinicopathological characteristics of patients with lung 
cancer in southwestern China

During the study period, there were a total of 5167 lung 
cancer patients with clinical data that were recorded from 
January 2016 to June 2019 in the Third Affiliated Hospital 
of Kunming Medical University Hospital (Table S2). As the 
number of Han participants was significantly higher than 
that of ethnic minorities, PSM was used to eliminate the 
baseline variations and reduce the impact of patient number 
and other known factors on the results. There were four 
major ethnic groups (175 Yi, 100 Bai, 50 Hui, and 48 Hani) 
included in this study. Other ethnic groups were excluded 
as the number of patients was not sufficient to conduct an 
effective comparative analysis.

After a 1:4 (ethnic minorities: Han) PSM, the total 
analytic cohort included 1865 patients. Of these, 1492 were 
Han, 175 were Yi, 100 were Bai, 50 were Hui, and 48 were 
Hani (Table 1). Han patients were selected to match with 
other ethnic groups. The clinical, demographic, health, 
and lifestyle characteristics including gender, age, smoking 
history, metastasis status, clinical stage, histological type, 
sample type, and Xuanwei origin were well balanced among 
ethnic groups. In addition, a marked difference was observed 
in the regional distribution of lung cancer patients in varied 
ethnic groups (Table 1). The majority of the Yi patients were 
from central Yunnan and south Yunnan. The majority of the 
Bai patients were from northwest Yunnan. Most of the Hani 
patients were from south Yunnan. In addition, the majority 
of the Hui patients were from northeast Yunnan and central 
Yunnan. The NGS gene panel testing detected genetic 
alterations in 25.95% (484/1,865) of the patients (Table S1). 
The ARMS or super-ARMS detected genetic alterations in 
the rest of the patients.

Mutational status of driver genes in patients with lung 
cancer in southwestern China

In the PSM adjusted cohort, the EGFR mutation rate in 
Han patients was 44.5% (662/1,488; Figure 1A), with the 
major mutations being EGFR 19 deletion, EGFR L858R, 
and EGFR T790M. Han patients with lung cancer had a 
significantly lower prevalence of EGFR 19 deletion than 
other ethnic groups including the Yi, Bai, Hui, and Hani 
(P=0.074; Figure 1B,1C). We also found that Hui patients 
had a higher prevalence of EGFR 19 deletion than other 
ethnic groups (P=0.048; Figure 1D). In addition, the 

incidence of EGFR (P=0.569), EGFR L858R (P=0.612), 
and EGFR T790M (P=0.325) had no significant association 
among Yunnan major ethnic groups (Figure 1A,1E,1F).

The prevalence of ALK fusion was higher in Hui 
patients than that in non-Hui patients (Figure 2A). Of the 
Hui patients, 13% (5/38) were ALK positive, while 6.08% 
(7/115) of Yi patients, 7.58% (5/66) of Bai patients, 6.45% 
(2/31) of Hani patients, and 6.91% (69/999) of Han patients 
were ALK positive (Figure 2A,2B). In comparison with other 
Yunnan ethnicities, the incidence of KRAS mutation was 
higher in Hani and Han patients (Figure 2C). Of the Hani 
patients, 17.65% (3/17) were KRAS positive, while 11.44% 
(80/699) of Han patients and 6.04% (9/149) of other ethnic 
groups were KRAS positive (Figure 2C,2D). The incidence 
of ROS1, RET, MET, BRAF, and ERBB2 alterations were 
similar among Yunnan ethnic groups (Figure 3).

The correlation between clinical factors (smoking status 
and gender) and genetic alterations within each ethnic 
group

Figure 3 illustrates the correlation between clinical factors 
(current smoking status and gender) and genetic alterations 
within each ethnic group in this study. Of all the patients 
included in this study, 3,664 (88.48%) of the patients were 
Han and 1,503 (11.52%) were from ethnic minorities, 
including 175 Yi, 100 Bai, 50 Hui, 48 Hani, 32 Zhuang, 
21 Naxi, 72 patients from other ethnic minorities, and 
21 patients from unknown ethnic groups (Table S2). In 
Hui patients, non-smoking and male were correlated with 
ALK fusion (Figure 4A). In this cohort, non-smoking was 
correlated with BRAF mutation (Figure 4A). In Bai patients, 
non-smoking was prone to BRAF mutation (Figure 4B). 
In Han and non-Han groups, EGFR and EGFR L858R 
mutations were correlated with female patients.

Relationship between mediastinal sites and targeted 
mutation statuses in patients with lung cancer in 
southwestern China

The associations between mediastinal sites and major driver 
mutations were analyzed in our cohort (study cohort before 
PSM, Figures S1-S3). The incidence of EGFR mutation 
was higher in patients with bone metastasis than that in 
patients without metastasis (49.2% vs. 43.94%; P= 0.072; 
Figure S1A). BRAF mutation was significantly associated 
with bone metastasis (P=0.01; Figure S1F). Although not 
statistically significant, BRAF mutation was also higher in 

https://cdn.amegroups.cn/static/public/ATM-22-987-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-22-987-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-22-987-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-22-987-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-22-987-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-22-987-supplementary.pdf
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Table 1 Characteristics of lung cancer patients from ethnic groups in southwestern China after PSM

Characteristics Han (n=1,492) Yi (n=175) Bai (n=100) Hui (n=50) Hani (n=48) P value

Gender, n [%] 0.898

Female 628 [42] 73 [42] 45 [45] 23 [46] 18 [38]

Male 864 [58] 102 [58] 55 [55] 27 [54] 30 [62]

Age (years) 0.7

Mean ± SD 57.2±10.4 56.7±10.3 57.9±11.0 55.4±9.75 57.0±11.6

Median (min, max) 57.0 (17.0, 92.0) 56.0 (26.0, 81.0) 59.5 (28.0, 80.0) 54.0 (28.0, 82.0) 57.5 (31.0, 82.0)

Smoking, n [%] 0.965

Non-smoker 946 [63] 112 [64] 62 [62] 34 [68] 31 [65]

Smoker 546 [37] 63 [36] 38 [38] 16 [32] 17 [35]

Brain metastasis, n [%] 0.617

No 1,384 [93] 159 [91] 90 [90] 48 [96] 44 [92]

Yes 108 [7] 16 [9] 10 [10] 2 [4] 4 [8]

Bone metastasis, n [%] 0.902

No 1,191 [80] 137 [78] 82 [82] 38 [76] 39 [81]

Yes 301 [20] 38 [22] 18 [18] 12 [24] 9 [19]

Visceral metastasis, n [%] 0.393

No 1,386 [93] 166 [95] 90 [90] 44 [88] 44 [92]

Yes 106 [7] 9 [5] 10 [10] 6 [12] 4 [8]

Clinical stage, n [%] 0.479

I 306 [21] 37 [21] 17 [17] 14 [28] 8 [17]

II 47 [3] 8 [5] 6 [6] 0 [0] 1 [2]

III 225 [15] 29 [17] 16 [16] 3 [6] 6 [12]

IV 914 [61] 101 [58] 61 [61] 33 [66] 33 [69]

Histology, n [%] 0.917

LUAD 1,328 [89] 153 [87] 86 [86] 45 [90] 46 [96]

LUSC 127 [9] 15 [9] 11 [11] 5 [10] 1 [2]

NSCLC nos. 17 [1] 3 [2] 1 [1] 0 [0] 0 [0]

ADSC 9 [1] 1 [1] 1 [1] 0 [0] 1 [2]

LCLC 6 [0] 2 [1] 0 [0] 0 [0] 0 [0]

SCLC 5 [0] 1 [1] 1 [1] 0 [0] 0 [0]

Sample type, n [%] 0.788

Plasma 511 [34] 57 [33] 37 [37] 16 [32] 13 [27]

Tissue 981 [66] 118 [67] 63 [63] 34 [68] 35 [73]

Table 1 (continued)
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Table 1 (continued)

Characteristics Han (n=1,492) Yi (n=175) Bai (n=100) Hui (n=50) Hani (n=48) P value

Xuanwei origin, n [%] 0.437

No 1,450 [97] 168 [96] 99 [99] 48 [96] 48 [100]

Yes 42 [3] 7 [4] 1 [1] 2 [4] 0 [0]

Region distribution, n [%] <0.001

Northeast Yunnan 465 [31] 26 [15] 3 [3] 19 [38] 0 [0]

South Yunnan 224 [15] 57 [33] 4 [4] 6 [12] 41 [85]

Northwest Yunnan 150 [10] 16 [9] 75 [75] 5 [10] 0 [0]

Central Yunnan 492 [33] 59 [34] 17 [17] 14 [28] 7 [15]

Yunnan unknown 5 [0] 0 [0] 0 [0] 0 [0] 0 [0]

Non-Yunnan 156 [10] 17 [10] 1 [1] 6 [12] 0 [0]

PSM, propensity score matching; LUAD, lung adenocarcinoma; LUSC, lung squamous cell carcinoma; NSCLC nos., non-small cell lung 
cancer not otherwise specified; ADSC, adipose-derived stem cell; LCLC, large-cell lung cancer; SCLC, small-cell lung cancer.
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patients with brain metastasis (P=0.082; Figure S2F) and 
visceral metastasis (P=0.07; Figure S3F) than that in patients 
without metastasis. In terms of the incidence of ROS1, 
RET, MET, and ERBB2 mutations, there was no significant 
difference between patients with metastasis and patients 
without metastasis (Figures S1-S3).

Discussion

Lung cancer-associated genetic mutations are widespread 
in China. In this study, we presented an in-depth large 
case-control study on the lung cancer mutation profiles of 
major drug-targetable genes among multi-ethnic patients in 
southwestern China, especially focused on ethnic minority 
patients in this area. It has long been recognized that 

different ethnicities exhibit distinct patterns of ontogenetic 
profiles. In our study, there were differences in genetics, 
race, culture, diet, living habits, residence, and other aspects 
among different ethnic groups. We also observed that most 
of the ethnic groups had their unique social settlements. 
Hani patients were mainly settled in south Yunnan. The 
majority of Hui patients were settled in northeast and 
central Yunnan, including Qujing City. Qujing, located 
in southwest Yunnan, is an area with an extremely high 
incidence of lung cancer, especially in Xuanwei County (9).

EGFR is one of the most prevalent genetic alterations 
among lung cancer patients, even though other genetic 
aberrations also exist. In our previous study, we found 
that the EGFR mutation rates were 34.9% and 42.3% 
among patients with NSCLC and adenocarcinoma,  
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respectively (10). Patients with NSCLC in Xuanwei (one 
of the highest mortality and incidence areas in China) 
displayed a unique profile of driver gene mutations, 
especially a higher prevalence of EGFR compound 
mutations and dominant KRAS G12C subtype compared 
to the general population in Yunnan (11). Female, never-
smokers, and adenocarcinoma were correlated with a higher 
rate of NSCLC patients (12). These results were consistent 

with our present study and previous studies in East Asian 
populations (13-15). However, the prevalence of EGFR 
mutation was much higher than that in Caucasian lung 
adenocarcinoma patients (16,17). Like people from East 
Asia, the majority of the ethnic groups (Han, Yi, Bai, Hui, 
and Hani) from southwestern China are of Mongoloid race, 
which is one possible explanation.

In this study, we used PSM to balance the baseline 

Figure 3 Comparison of the prevalence of ROS1, RET, MET, BRAF, and ERBB2 alterations among major ethnic groups. (A-E) The 
prevalence of ROS1, RET, MET, BRAF, and ERBB2 alterations in the Han, Yi, Bai, Hui, and Hani groups. WT, wild type; Mut, mutation.
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variations to further interpret the correlation between 
major drug-targetable genes and multiple ethnic groups. 
There were 8 major oncogenic genes addressed in this study 
including EGFR, ALK, KRAS, ROS1, RET, MET, BRAF, and 
ERBB2 mutations. We found that the frequencies of major 
gene mutations were quite similar among multiple ethnic 
groups, except the Hui group. The prevalence of EGFR 19 
deletion was relatively high in Hui patients and relatively 
low in Han patients. The mutation rate of EGFR was similar 
among ethnic groups in our cohort. However, entirely 
opposite results were found in Ningxia Hui Autonomous 
region. Yuan et al. indicated that, in contrast to patients from 
Yunnan areas, the mutation rate of EGFR in Han patients was 
lower than that in Hui patients from Ningxia (P<0.05) (18).  
A wide variety of known risk factors correlated with genetic 
mutations were included in the Ningxia study. Failure to 
exclude key risk factors may result in misspecified models 
that incorrectly attribute risk to members of the ethnic 
groups. Our study comprehensively examined differences in 
gene profiles by ethnicity, and also excluded a wide variety 
of known risk factors. Surprisingly, for the first time, we also 
found that Hui ethnicity may be associated with an increased 
likelihood of harboring rare oncogenic mutations in NSCLC. 
Hui patients from Yunnan had a higher incidence of ALK 
fusion and KRAS mutations than other ethnic groups.

In addition, many epidemiological investigations have 
shown that races might be associated with the frequency of 
metastasis in lung cancer (19). It was reported that blacks 
had a significantly increased frequency of mediastinal lymph 
node involvement and metastasis than whites (20). Another 
study reported that Asian and Pacific Islander patients 
presented the highest prevalence of bone metastasis (24.6%), 
followed by white (20.7%) and black patients (19.9%) (21). 
However, our study showed that there is not necessarily 
a link between metastasis and major ethnic groups in 
southwestern China, although the small sample size of 
ethnic groups might limit this interpretation.

Despite the significance of our study, there were several 
limitations that might impede the interpretation of our 
results. Firstly, our data might not represent the true 
prevalence of lung cancer mutations in Yunnan Province. 
This was a retrospective analysis and only included a single 
center, which might lead to selection bias. Although Yunnan 
is a multi-ethnic region, the Han accounted for 90.7% of 
our included patients (before PSM). The samples from other 
ethnic patients were lacking, which may not reflect the actual 
genetic background of Yunnan residents. A multicenter or 
nationwide well designed prospective study would be helpful 

to further confirm our results. Secondly, the detection of 
lung cancer-associated genetic mutations was performed 
by different methods (ARMS and NGS) and in various 
screening centers. The reliability and consistence of the 
analysis results might also be impacted by these factors.

In conclusion, we provide results from a large retrospective 
study on mutation profiles in major ethnic groups in 
southwestern China. We believe this work represents the 
largest and broadest study of genetic mutation profiles in the 
southwestern region, and can serve as a reference for future 
research. With the increasing incidence of lung cancer and 
the development of targeted kinase inhibitors, oncogenic 
genetic profile investigations of lung cancer in Yunnan, a 
region with a high concentration of ethnic minorities, may 
facilitate our understanding of the etiology of this malignant 
disease and consequently help to reduce the incidence of lung 
cancer in Yunnan ethnic minority areas.
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Supplementary

Figure S1 Comparison of the prevalence of major driver mutations between patients with bone metastasis and patients without bone 
metastasis. (A-K) EGFR, EGFR 19 deletion, EGFR L858R, EGFR T790M, ALK, BRAF, ERBB2, KRAS, RET, MET, and ROS1 mutation. 
WT, wild type; Mut, mutation.
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Figure S2 Comparison of the prevalence of major driver mutations between patients with brain metastasis and patients without brain 
metastasis. (A-K) EGFR, EGFR 19 deletion, EGFR L858R, EGFR T790M, ALK, BRAF, ERBB2, KRAS, RET, MET, and ROS1 mutation. 
WT, wild type; Mut, mutation.
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Figure S3 Comparison of the prevalence of major driver mutations between patients with visceral metastasis and patients without visceral 
metastasis. (A-K) EGFR, EGFR 19 deletion, EGFR L858R, EGFR T790M, ALK, BRAF, ERBB2, KRAS, RET, MET, and ROS1 mutation. 
WT, wild type; Mut, mutation.

Table S1 The detection terms of the study population after PSM

Detection terms ARMS NGS

8 drivers 376 484

EGFR 618 NA

EGFR, ALK, ROS1 342 NA

EGFR, ALK, ROS1, MET 40 NA

PSM, propensity score matching; ARMS, amplification refractory 
mutation system; NGS, next-generation sequencing.
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Table S2 Baseline characteristics of lung cancer patients from ethnic groups in Yunnan

Characteristics Han (n=3,664) Yi (n=175) Bai (n=100) Hui (n=50) Hani (n=48) P value

Gender, n [%] 0.353

Female 1,745 [48] 73 [42] 45 [45] 23 [46] 18 [38]

Male 1,919 [52] 102 [58] 55 [55] 27 [54] 30 [62]

Age (years) 0.547

Mean ± SD 57.5±10.4 56.7±10.3 57.9±11.0 55.4±9.75 57.0±11.6

Median (min, max) 57.0 (17.0, 92.0) 56.0 (26.0, 81.0) 59.5 (28.0, 80.0) 54.0 (28.0, 82.0) 57.5 (31.0, 82.0)

Smoking, n [%] 0.948

No 2,389 [65] 112 [64] 62 [62] 34 [68] 31 [65]

Yes 1,275 [35] 63 [36] 38 [38] 16 [32] 17 [35]

Brain metastasis, n [%] 0.645

No 3,288 [90] 159 [91] 90 [90] 48 [96] 44 [92]

Yes 376 [10] 16 [9] 10 [10] 2 [4] 4 [8]

Bone metastasis, n [%] 0.326

No 3,048 [83] 137 [78] 82 [82] 38 [76] 39 [81]

Yes 616 [17] 38 [22] 18 [18] 12 [24] 9 [19]

Visceral metastasis, n [%] 0.343

No 3,413 [93] 166 [95] 90 [90] 44 [88] 44 [92]

Yes 251 [7] 9 [5] 10 [10] 6 [12] 4 [8]

Stage, n [%] 0.262

I 824 [22] 37 [21] 17 [17] 14 [28] 8 [17]

II 201 [5] 8 [5] 6 [6] 0 [0] 1 [2]

III 629 [17] 29 [17] 16 [16] 3 [6] 6 [12]

IV 2,010 [55] 101 [58] 61 [61] 33 [66] 33 [69]

Histology, n [%] 0.817

LUAD 3,245 [89] 153 [87] 86 [86] 45 [90] 46 [96]

LUSC 310 [8] 15 [9] 11 [11] 5 [10] 1 [2]

NSCLC nos. 22 [1] 3 [2] 1 [1] 0 [0] 0 [0]

ADSC 30 [1] 1 [1] 1 [1] 0 [0] 1 [2]

LCLC 8 [0] 2 [1] 0 [0] 0 [0] 0 [0]

Others 5 [0] 0 [0] 0 [0] 0 [0] 0 [0]

SCLC 44 [1] 1 [1] 1 [1] 0 [0] 0 [0]

Sample type, n [%] 0.637

PLA 1,307 [36] 57 [33] 37 [37] 16 [32] 13 [27]

TIS 2,357 [64] 118 [67] 63 [63] 34 [68] 35 [73]

Xuanwei, n [%] <0.001

No 2,998 [82] 168 [96] 99 [99] 48 [96] 48 [100]

Yes 666 [18] 7 [4] 1 [1] 2 [4] 0 [0]

PSM, propensity score matching; LUAD, lung adenocarcinoma; LUSC, lung squamous cell carcinoma; NSCLC nos., non-small cell lung 
cancer not otherwise specified; ADSC, adipose-derived stem cell; LCLC, large-cell lung cancer; SCLC, small-cell lung cancer; PLA, 
plasma; TIS, tissue.


