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Abstract. – OBJECTIVE: Primary pulmonary 
lymphoepithelioma-like carcinoma (PPLELC) is 
a rare lung malignancy occurring most frequent-
ly in young non-smokers from Southeast Asia. 
Given its low incidence, PPLELC clinical fea-
tures, treatment methods, and the factors af-
fecting its prognosis remain elusive. To date, 
PPLELC data are mainly derived from clinical 
case reports, and no cohort studies are avail-
able. Therefore, we retrospectively analyzed a 
group of PPLELC cases and summarized the 
clinical features of patients, treatment respons-
es, and the factors affecting patient prognosis.

PATIENTS AND METHODS: A total of 91 
patients having primary pulmonary lymphoep-
ithelioma-like carcinoma were recruited in this 
study. These included sex, age, place of birth, 
smoking history, pre-treatment symptoms, tu-
mor location, tumor markers, maximum tumor 
diameter, treatment regimen, lymph node pres-
ence metastasis after an operation, pathological 
picture, immunohistochemistry, genetic find-
ings, and tumor stage grading. We determined 
the overall survival (OS), progression-free sur-
vival (PFS), basic clinical characteristics, treat-
ment option, treatment response, and recur-
rence pattern among the patients. In addition, 
we understood the influence of sex, age, tumor, 
nodes, and metastases (TNM) stage, tumor size, 
and surgery over patient prognosis.

RESULTS: Primary pulmonary lymphoepithe-
lioma-like carcinoma is more common among 
young non-smokers, with a slightly higher in-
cidence in women than in men. The expres-
sion of Epstein-Barr virus-encoded small RNA 

(EBER), pancytokeratin (PCK), Cytokeratin 5/6 
(CK5/6), and tumor protein 63 (P63) was positive 
in immunohistochemistry. Serum cytokeratin 19 
fragment antigen (CYFRA21-1) and Epstein-Barr 
DNA (EB-DNA) could be used as markers to 
diagnose primary pulmonary lymphoepithelio-
ma-like carcinoma. TNM stage and surgery were 
independent prognostic factors.

CONCLUSIONS: Primary pulmonary lympho-
epithelioma-like carcinoma is rare, showing a 
good prognosis.

Key Words:
Primary pulmonary lymphoepithelioma-like carci-

noma, Clinical features, Immunohistochemistry, Tu-
mor markers, Therapy, Prognostic factors.

Introduction

Lung cancer is the leading cause of cancer-re-
lated death worldwide, according to the World 
Health Organization (WHO). In the Chinese pop-
ulation, lung cancer-associated morbidities have 
been increasing over the years, posing a severe 
threat to human health1-3. Lung cancer cases are 
divided into two categories: small cell lung cancer 
(SCLC) and non-small cell lung cancer (NSCLC), 
according to the WHO classification of tumors of 
the lung from 20154. Primary pulmonary lympho-
epithelioma-like carcinoma (PPLELC) is a rare 
subtype of NSCLC, most frequently detected in 
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young son-smoking patients5. PPLELC incidence 
might be somewhat linked to geographical fac-
tors, as it has been mainly detected in Southeast 
Asia6,7. Like other NSCLC subtypes, most pa-
tients with PPLELC do not present early clinical 
symptoms. Common clinical features mainly in-
clude cough, sputum, chest tightness and pain, 
hemoptysis, and fever7,8. Previous research9 has 
reviewed the clinical characteristics of 107 cases 
of PPLELC and found that these included coughs 
(47%) and hemoptysis (30%), with asymptomat-
ic patients in 22% of cases. Additional clinical 
manifestations mainly included chest pain and 
dyspnea.

Currently, most reported cases come from 
Guangdong, Hong Kong, Taiwan, and other plac-
es10. The studies in other areas are rare and only 
have a few sporadic cases. Recent progress in 
precision medicine has significantly improved 
the treatment of NSCLC patients. Especially, 
new gene detection techniques have generated 
vast knowledge in terms of lung cancer whole 
genome11. Moreover, patient prognosis has been 
favored with new chemotherapeutic drugs and 
immune- and radiotherapy techniques12. How-
ever, due to the low incidence of PPLELC, the 
clinicopathological features, optimal treatment 
approaches, and predictive prognostic factors 
remain to be clarified. Nevertheless, evidence 
shows that patients with PPLELC have a better 
prognosis than other NSCLC patients, achiev-
ing longer survival under multimodal treatment 
regimens13-15. This study analyzed a cohort of 91 
patients and summarized their clinicopatholog-
ical findings. We further reviewed the applied 
therapeutic approaches and discussed the factors 
affecting the prognosis of patients, aiming at wid-
ening the understanding of the disease.

Patients and Methods

Patients
The clinical data of patients with PPLELC 

treated in West China Hospital of Sichuan Uni-
versity from July 2009 to April 2019 were col-
lected. These included: sex, age, place of birth, 
smoking history, pre-treatment symptoms, tumor 
location, tumor markers, maximum tumor di-
ameter, treatment regimen, presence of lymph 
node metastasis after the operation, pathological 
picture, immunohistochemistry, genetic findings, 
and tumor stage. We gathered information about 
treatment strategies and patient prognosis to es-

tablish a clinical case database, including out-
patient and inpatient data. The patient follow-up 
period ended in April 2019. We calculated the 
overall survival (OS), progression-free survival 
(PFS), basic clinical characteristics, treatment 
options, treatment response, and recurrence pat-
tern of the patients. In addition, we discussed the 
influence of sex, age, tumor, nodes, and metas-
tases  (TNM) stage, tumor size, and surgery on 
patient prognosis.

Statistical Analysis
The continuous variable was transformed into 

the classified variable using X-tile to select the 
best truncation value. Survival data were ana-
lyzed by the Kaplan Meier method and log-rank 
test with SPSS (IBM, Armonk, NY, USA). Tak-
ing OS as the end point of the study, univariate 
Cox regression analysis was used to screen the 
prognostic factors, and the statistically signif-
icant variables were further incorporated into 
multivariate Cox regression analysis, which was 
used to estimate the hazard ratio (HR) and the 
corresponding 95% confidence interval (CI) of 
prognostic factors. p<0.05 was considered to be 
statistically significant. All statistical tests were 
performed in the bilateral mode.

Results

Clinicopathological Characteristics of 91 
PLELC Patients

Ninety-one patients with primary pulmonary 
lymphoepithelioma-like carcinoma were includ-
ed in this study (Table I). The median age of the 
patients was 53 years old, ranging from 35 to 80 
years old. Among them, 23 patients were 60 years 
old or above (25.3%). There were 39 male (42.9%) 
and 52 female patients (57.1%; male to female ra-
tio of 1.33). The percentage of patients reporting 
having ever smoked was about 26.4%. Regarding 
geographic incidence, most patients originated 
from Sichuan (84/91). Other patients came from 
Yunnan (2/91), Hunan (2/91), Xinjiang (1/91), 
Shanghai (1/91), and Guizhou (1/91). 68 patients 
(74.7%) underwent surgical resection, whereas 
the other 23 cases (25.3%) presented advanced 
inoperable disease. Early clinical manifestations 
included cough in 33 patients (36.3%), hemop-
tysis in 10 patients (10.9%), chest pain, chest 
tightness, shortness of breath, and neck mass in 
16 patients (17.6%). 32 (35.2%) patients remained 
asymptomatic. 
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Diagnostic Methods
The following diagnostic procedures were re-

ported in this patient cohort: CT-guided percuta-
neous lung biopsy in nine patients (9.9%); bron-
choscopic biopsy in 13 patients (14.3%); surgical 
biopsy in 68 patients (74.7%); lymph node biopsy 
in one patient (1.1%). 48 patients presented with 
tumors above 4 cm (52.7%), with the rest pre-
senting tumors of inferior size (47.3%). Anatom-
ically, patients exhibited tumors in the following 
locations: left lung upper lobe (17.6%), left lung 
lower lobe (23.1%), right lung upper lobe (13.1%), 
right lung middle lobe (28.6%), and right lung 
lower lobe (17.6%). According to TNM staging, 
patients were divided in T1 (28.5%), T2 (30.7%), 
T3 (15.3%), and T4 (25.5%) stages. There were 35 
(38.5%), 10 (10.9%), 35 (38.5%) and 11 (12.1%) 
patients in N0, N1, N2 and N3 respectively, and 
71 (78.0%) and 20 (22.0%) patients in M0 and 
M1, respectively. The numbers of patients in stag-
es I, II, III, and IV were 22 (24.2%), 18 (19.8%), 
31 (34.1%), and 20 (21.9%), respectively.

Pathological Features
Morphologically, tumor cells exhibited syn-

cytium-like cells with large cell sizes, different 
shapes, abundant cytoplasm, and light staining. 
The nuclei were lightly stained, showing vacu-
oles, nucleoli, and visible interstitial disease. We 
further observed lymphocyte infiltrates. Immu-
nohistochemistry showed high expression of an-
ti-pan cytokeratin antibody/Phosphoenolpyruvate 
carboxykinase (PCK), cytokeratin 5/6 antibody 
(CK5/6), tumor protein 63 (P63), P40, and nega-
tive expressions of thyroid transcription factor-1 
(TTF-1), chromogranin A (CgA), and synapto-
physin (Syn) (Table II); Ki-67 expression was 
determined in the tumor samples of 33 patients. 

Table I. Clinicopathological characteristics of 91 PPLELC 
patients.

		  Number of
	 Clinical features	 cases [n (%)]

Gender	
    Male	 40 (44.0%)
    Female	 51 (56.0%)
Age (years)	
    < 60	 68 (74.7%)
    ≥ 60 	 23 (25.3%)
Smoking history	
    Yes	 24 (26.4%)
    No	 67 (73.6%)
TNM stage	
    I	 22 (24.2%)
    II	 18 (19.8%)
    III	 31 (34.1%)
    IV	 20 (21.9%)
T stage	
    T1	 26 (28.5%)
    T2	 28 (30.7%)
    T3	 14 (15.3%)
    T4	 23 (25.5%)
N stage	
    N0/N1	 45 (49.5%)
    N2/N3	 46 (50.5%)
M stage	
    M0	 71 (78.0%)
    M1	 20 (22.0%)
Location 	
    Upper lobe of left lung	 16 (17.6%)
    Left lower lobe of lung	 21 (23.1%)
    Upper lobe of right lung	 12 (13.1%)
    Middle lobe of right lung	 26 (28.6%)
    Lower lobe of right lung	 16 (17.6%)
Therapy 	
    Surgery	 22 (24.2%)
    Surgery+chemotherapy 	 30 (32.9%)
    Surgery+chemoradiation 	 16 (17.6%)
    Chemotherapy	 11 (12.1%)
    Chemotherapy+radiotherapy/	 12 (13.2)
    Immunotherapy

Table II. Immunohistochemical markers of patients.

	Immunohistochemical staining	 Negative	 Positive	 % (positive/total)

PCK	   0	 50	 100.0%
P63	   5	 79	 94.0%
CK5/6	   4	 78	 95.1%
P40	   0	 69	 100.0%
TTF-1	 71	   0	 0.0%
CD56	 38	   5	 11.6%
CK19	   0	   7	 100.0%
EMA	   0	 10	 100.0%
CgA	 41	   0	 0.0%
Syn	 38	   0	 0.0%
Ki-67	   0	 33	 100.0%
EBER	   6	 79	 92.9%
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11 cases showed less than 30% of Ki-67+ cells, 
19 showed between 30%-70% Ki-67+ cells, and 
3 presented more than 70% Ki-67+ cells. We per-
formed in situ hybridization in 85 tumor samples 
to detect Epstein-Barr virus-encoded small RNA 
(EBER). Here, 79 patients were positive, and 
the remaining six cases were negative. Epider-
mal growth factor receptor (EGFR) was detected 
in 20 patients, all presenting the wild-type gene. 
Anaplastic lymphoma kinase (ALK) was detected 
in 50 patients, and the results were all negative; 
proto-oncogene receptor tyrosine kinase (ROS-1) 
was detected in 48 patients, and the effects were 
all negative; programmed death-ligand 1 (PD-L1) 
was detected in 34 patients, and the results were 
negative in three patients, 31 patients had posi-
tive test results, of which six patients had PD-L1 
expression between 1% and 49%, 25 patients had 
PD-L1 expression ≥50%.

Tumor Markers
Serum neuron-specific enolase (NSE) ex-

pression was evaluated in 74 patients before 
treatment. Of these, 28 (37.8%) patients showed 
elevated NSE. In 79 patients, serum carcinoem-
bryonic antigen (CEA) was detected before treat-
ment, and of these, 4 (5.1%) patients showed ele-
vated CEA, the highest of which was 6.17 ng/mL. 
77 patients were tested for serum cytokeratin 19 
fragment antigen (CYFRA21-1) before treatment, 
and 49 (63.6%) CYFRA21-1 was elevated in all 
patients. Plasma EBV-DNA was not detected 
before treatment in patients submitted to surgery. 
After the operation, 11 patients underwent plas-
ma EBV-DNA copy number detection, and five 
patients showed positive plasma EBV-DNA copy 
number amplification. Three patients with post-
operative recurrence had significantly increased 
plasma EB-DNA (>103 copies/mL). 5 patients 
with advanced inoperable tumors showed plasma 
EB-DNA amplification.

Treatment
Twenty-three patients with advanced primary 

pulmonary lymphoepithelioma-like cancer were 
treated with palliative care, 11 with chemother-
apy alone, and 12 with chemotherapy combined 
with radiotherapy and/or immunotherapy. Che-
motherapy was platinum-based, combined with 
paclitaxel, gemcitabine, pemetrexed, and fluoro-
uracil in 14, 6, 2, and 1 patient, respectively. 9 
patients received radiotherapy at a dose between 
5,000 cGy-6,000 cGy, and four received immu-
notherapy, including three with nivolumab and 

one with pembrolizumab. Two patients with stage 
IV pulmonary lymphoepithelioma-like carcino-
ma received nivolumab as third-line therapy, one 
patient had a PFS for nine months, and the other 
had a PFS of 10 months, and the disease remained 
stable. 

68 patients with primary lung lymphoep-
ithelioma-like carcinoma underwent surgery. 
Of these, 22 received radical surgery without 
adjuvant therapy, 30 received postoperative ad-
juvant or neoadjuvant chemotherapy, and 16 
underwent surgery combined with radiotherapy 
and chemotherapy. The adjuvant chemotherapy 
regimen was platinum-based, along with pacli-
taxel, gemcitabine, pemetrexed, docetaxel, and 
fluorouracil in 21, 13, 4, 7, and 1 patient, respec-
tively. After surgery, one patient was given ad-
juvant therapy with pemetrexed combined with 
cisplatin, and the disease progressed during the 
treatment. The EGFR-tyrosine kinase inhibitor 
(EGFR-TKI) was utilized as rescue therapy. 
However, the disease progressed rapidly within 
three months. 

Survival Data
91 patients with lung lymphoepithelioma-like 

carcinoma were followed up to December 2019. 
The median follow-up time for all patients 
was 40 months (8 months to 111 months). 48 
patients were still alive. The median survival 
period was 64 months [95% confidence interval 
(CI) 55.7-77.2]. The 1-year cumulative survival 
rate was 97.8%. The 3-year cumulative survival 
rate was 73.0%. The 5-year cumulative surviv-
al rate was 51.3%. Progressive survival was 
83.4%; 3-year progression-free survival was 
45.7%; and 5-year progression-free survival 
was 26.7% (Figure 1).

Prognostic Factors
Kaplan-Meier univariate analysis showed 

that T (p<0.001), N (p<0.001), and M stages 
(p<0.001), as well as TNM (p<0.001) (Figure 
2), surgery performance (p<0.001) and chemo-
therapy (p=0.049) were significantly associated 
with patient prognosis, and there is also a trend 
improved OS in patients with PD-L1 expression 
≥50% (p=0.869) (Figure 3). These were included 
in the multivariate Cox regression model analysis 
(Table III). Only TNM stage (HR=4.131, 95% CI 
1.265-13.448; p=0.019) and surgery performance 
(HR=3.930, 95% CI 1.037-14.894; p=0.044) were 
found to be independent factors affecting patient 
prognosis.
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In our study, PPLELC was more frequently 
found in young non-smokers. Moreover, PPLELC 
incidence in female patients was slightly higher 
than in males, with a male-to-female ratio of 
1:1.33. To date, no standard clinical presentation 
has been established for PPLELC patients. In this 

cohort, common clinical manifestations included 
cough, hemoptysis, chest tightness, chest pain, 
and shortness of breath.

Immunohistochemical findings showed high 
expression of EBER, PCK, CK5/6, and P63, and 
no expression of TTF-1, CgA, Syn. common driv-

Figure 1. Kaplan-Meier survival curves for the 91 patients of primary pulmonary lymphoepithelioma-like carcinoma depicted 
an OS (A) (p<0.001) and PFS (B) (p<0.001).

Figure 2. The effect of T stage on OS of primary pulmonary lymphoepithelioma-like carcinoma (A) (p<0.001). The effect 
of N stage on OS in primary pulmonary lymphoepithelioma-like carcinoma (B) (p<0.001). The effect of M stage on OS in 
primary pulmonary lymphoepithelioma-like carcinoma (C) (p<0.001). The effect of tumor stage on OS of primary pulmonary 
lymphoepithelioma-like carcinoma (D) (p<0.001).
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er genes in NSCLC such as EGFR, ALK, ROS-1 
in PPLELC. CYFRA21-1 and EB-DNA can be 
used as PPLELC diagnosis markers. 

Discussion

Primary pulmonary lymphoepithelioma-like 
carcinoma is a rare and specific subtype of NS-
CLC, more frequently detected in Southeast Asia. 
PPLELC etiology might be linked to Epstein-Barr 

virus infection16,17. PPLELC histology resembles 
undifferentiated nasopharyngeal carcinoma16,18. 
Given its low incidence, PPLELC data is mainly 
derived from clinical case reports. Therefore, no 
standard treatment guidelines have been estab-
lished, and patient management is still based on 
empirical findings. The National Comprehensive 
Cancer Network (NCCN) guidelines implement 
the guidelines for the treatment of non-small cell 
lung cancer. Nevertheless, PPLELC patient prog-
nosis is better than other types of NSCLC19,20. 

Figure 3. The effect of surgery on OS of primary pulmonary lymphoepithelioma-like carcinoma (A) (p<0.001). The effect of 
chemotherapy on OS of primary pulmonary lymphoepithelioma-like carcinoma (B) (p=0.049). The effect of PD-L1 expression 
on OS of primary pulmonary lymphoepithelioma-like carcinoma (C) (p=0.869).

Table III. Multivariate OS analysis for primary pulmonary lymphoepithelioma-like carcinoma by the COX proportional 
hazards.

			   Multifactor analysis
			 
	 Parameters 	 HR	 (95% CI)	 p-value

T Stage	 1.072	 0.704-1.631	 0.746
N Stage	 0.788	 0.379-1.639	 0.524
M Stage	 0.478	 0.094-2.433	 0.374
TNM Stage	 4.131	 1.265-13.448	 0.019*
Chemotherapy	 1.755	 0.434-7.103	 0.430
Surgery	 3.930	 1.037-14.894	 0.044*
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Surgery is the primary treatment for early diag-
nosed patients. Conversely, comprehensive treat-
ments, such as conventional surgical resection, 
radio-, chemo-, and immune therapy, are applied 
in late diagnosed and metastatic patients.

This study collected clinical data from 
PPLELC patients, summarized the clinical fea-
tures and treatment methods of the disease, and 
explored the factors influencing the prognosis 
among patients. In our study, patients with pri-
mary pulmonary lymphoepithelioma always lack 
specific clinical symptoms. Through analysis of 
case data, we found that 33 patients (36.3%) had a 
cough as the first symptom, 10 (12%) had hemop-
tysis, 10 had chest pain and tightness (9.9%), six 
(6.6%) were short of breath, and 32 (35.2%) were 
asymptomatic. This result is consistent with pre-
vious reports9,15,21. Yu et al15 showed that the most 
common symptom of 32.1% of patients was a 
chronic cough, and other first symptoms or signs 
included hemoptysis (3.6%), chest pain (3.6%), 
weight loss (3.6%) and skin rash (3.6%)15. Among 
the 107 patients enrolled by Qin et al9, the main 
first clinical symptom was cough (47%), and the 
remaining first symptoms or signs included he-
moptysis (30%), chest pain (13%), dyspnea (5%), 
and body weight relief (5%), night sweats (3%), 
joint pain (3%) and fever (2%), etc. The above da-
ta suggest that the main clinical manifestation of 
patients with primary pulmonary lymphoepithe-
lioma-like carcinoma is cough, and some patients 
present with hemoptysis. In contrast, others, such 
as dyspnea, weight loss, pain, and cachexia, are 
relatively rare21.

Monitoring serum tumor markers is highly 
relevant in lung cancer diagnosis, treatment, 
and prognosis. In malignant lung tumors, blood 
CEA, NSE, and CYFRA21-1 are routinely moni-
tored22,23. NSE is highly expressed in neuroendo-
crine carcinomas and predicts small cell lung can-
cer24,25. CEA is elevated in lung adenocarcinoma, 
whereas CYFRA21-1 is frequently elevated in 
lung squamous cell carcinoma26,27. However, the 
association between such serum tumor markers 
and PPLELC is still unclear. A previous study28 
showed that serum NSE and CYFRA21-1 levels 
might be associated with disease activity, sug-
gesting that regular monitoring of these must be 
performed during treatment. In this study as well, 
79 patients underwent CEA test before treatment, 
75 patients were in the normal range, four pa-
tients had elevated CEA, the highest was 6.17 ng/
mL; serum neuron-specific enolase (NSE) was 
tested in 74 patients before treatment, 

46 patients were in the normal range, 28 pa-
tients had elevated NSE; 77 patients were tested 
for CYFRA21-1 before treatment, 28 patients 
were in the normal range, and CYFRA21-1 was 
elevated in 49 patients. Therefore, our research 
suggests that CYFRA21-1 might be a potential 
tumor marker in PPLELC. However, further re-
search is necessary to establish protein expres-
sion and disease progression. Previous studies29 
showed that EB virus infection might be as-
sociated with PPLELC onset. In our study, 11 
patients submitted to surgery underwent plasma 
EBV DNA copy number detection, of which 5 
showed positive amplification, and 3 patients 
had postoperative plasma EBV DNA amplifi-
cation. In patients with relapsed PPLELC, we 
observed significant EBV DNA amplification. 
However, given that this is not a standard tu-
mor marker in the context of lung cancer, not 
all patients submitted EBV DNA testing before 
surgery. Conversely, we found EBV DNA am-
plification in 5 advanced non-operated patients. 
Two patients were continuously monitored, and 
plasma EBV DNA copy number increased with 
tumor progression. Strikingly, we observed a re-
duction in EBV DNA copy number in remission 
tumors, suggesting that circulating serum EBV 
DNA copy number might be used as a PPLELC 
tumor marker. Further attention should be paid 
to the value of plasma EBV DNA in tumor di-
agnosis, treatment, and prognosis judgment. Its 
relationship with tumor recurrence and patient 
survival should be explored. Pathological diag-
nosis is the gold standard in PPLELC diagnosis. 
Our immunohistochemical results show positive 
expression of PCK, CK5/6, P63, and P40, sug-
gesting that PPLELC might be linked to the 
squamous epithelium. In contrast, the absence 
of TTF-1, CgA, and Syn expression suggest that 
PPLELC does not present neither neuroendocrine 
nor glandular epithelial characteristics, which is 
consistent with the results of Chang et al30. Ki-67 
is a nuclear protein highly expressed in actively 
proliferating cells. The ki-67 index is closely 
related to the degree of differentiation, invasion, 
metastasis, and prognosis of many tumors31,32. In 
our cohort, 33 patients were tested for Ki-67, all 
positive. However, the positive rate was different, 
which suggested that the tumor may have a high 
risk of recurrence and metastasis, and the results 
were not found in previous research reports. To 
the best of our knowledge, this is the first study 
evaluating the potential association between the 
Ki-67 index and PPLELC patient prognosis.
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In the era of precision medicine, patholo-
gy-based therapeutic approaches no longer meet 
the modern tumor treatment model. With the 
rapid development of medical technology, in-
dividualized treatments based on the expres-
sion of driving target genes have opened new 
opportunities in the context of lung cancer 
therapy33,34. Literature has shown that the fusion 
gene of the EGFR pathway and acanthoid mi-
crotubule-associated protein 4 anaplastic lym-
phoma kinase (EML4-ALK) plays a vital role 
in the pathogenesis of lung cancer. Still, the 
development of targeted therapies for PPLELC 
management remains largely unexplored. Re-
cently, Liang et al28 reported the follow-up of 
52 PPLELC patients, 11 of whom presented no 
mutations in EGFR28. Liu et al35 followed up on 
85 PPLELC patients, 49 of whom were tested 
for EGFR. Of these, one patient presented mu-
tated EGFR and was treated with EGFR-TKI. 
The condition of the patient progressed in 30 
days35. Our study did not detect EGFR muta-
tions in any of the tested patients. Moreover, 
immunohistochemical findings showed no alter-
ations of ALK nor ROS-1. This suggests that the 
changes in EGFR, ALK, and ROS-1 in PLELC 
are not frequent and thus might not be suitable 
therapeutic targets in the context of this tumor. 
Tumor immunotherapy is a research hotspot, 
having shown efficient results in treating ad-
vanced lung tumors. Studies have shown that 
in PPLELC patients, the expression of PD-L1 
is generally higher. Jiang et al36 demonstrated 
that PPLELC patients with positive expression 
of PDL-1 had higher progression-free and over-
all survival than those with negative PDL-136. 
Fang et al37 analyzed the expression of PD-L1 
in tumor tissues of 113 patients with primary 
PPLELC and found that 74.3% (84/113) of the 
tumor tissues expressed PD-L1, while patients 
with negative PD-L1 expression got longer PFS 
and OS37. Among our patients, 34 were tested 
for PD-L1, three were negative, and 31 were 
positive. Among them, 6 had PD-L1 expression 
between 1% and 49%, and 25 had PD-L1 ex-
pression ≥50%. Our study did not observe any 
significant difference in the overall survival 
between PD-L1 positive and PD-L1 negative 
patients (p=0.704). However, we found that 
patients with PD-L1 expression ≥50% showed 
a higher survival rate. Still, we acknowledge 
that future large-scale clinical studies support 
the exact association between PDL-1 expression 
and patient prognosis.

To date, PPLELC treatment is primarily based 
on the National Comprehensive Cancer Network 
(NCCN) standard guidelines for NSCLC treat-
ment. Radical surgery is recommended for ear-
ly diagnosed patients, and a multidisciplinary 
comprehensive treatment model is recommended 
for advanced patients. Finally, multivariate Cox 
retrospective analysis showed that TNM staging 
and surgery execution are the only factors, among 
those tested, that independently influence patient 
prognosis. In addition, based on the pathological 
characteristics of pulmonary lymphoepithelio-
ma-like carcinoma, we believed that the biolog-
ical behavior of PPLELC may be closer to lung 
squamous cells. At the same time, pemetrexed 
has a better effect on non-squamous NSCLC. 
While choosing chemotherapy regimens, we rec-
ommended using GP (gemcitabine + cisplatin) 
or TP (paclitaxel + cisplatin) as the first-line 
chemotherapy regimen against PPLELC. From 
our clinical cases, 68 patients underwent sur-
gical treatment, 23 advanced patients received 
platinum-based dual-drug with palliative care, 
and 2 of these advanced patients chose immu-
notherapy after first-line treatment progressed 
and got well controlled. One patient developed 
disease progression after surgery and was treated 
with an EGFR-tyrosine kinase inhibitor (EG-
FR-TKI). The disease progressed rapidly within 
three months, and the patient finally died, sug-
gesting that it was difficult for PPLELC to benefit 
from the targeted therapy. Our study shows that 
immunotherapy-based regimens significantly im-
prove the prognosis of patients with pulmonary 
lymphoepithelioma-like carcinoma and that PDL-
1 may be a potential therapeutic target in the 
context of this tumor.

Conclusions

Thus, we analyzed the clinical characteristics 
of a rare subtype of malignant lung tumor in 
this retrospective study and provided new in-
sights into factors affecting patient survival and 
prognosis. However, further research on the geo-
graphical incidence of cases, with larger sample 
size, and long-term follow-up, is necessary to op-
timize the therapeutic approaches to pulmonary 
lymphoepithelioma-like carcinoma.
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