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Background: Pulmonary lymphoepithelioma-like carcinoma (LELC) is one of the rare histological non-
small cell lung cancers. Only a few case reports have been published. The knowledge of its characteristics 
and prognosis in western population is limited. Based on the data of the Surveillance, Epidemiology, and 
End Results database (SEER), an analysis was performed to fill the gap of our knowledge.
Methods: Characteristics, treatment and outcomes of all pulmonary LELC patients was extracted both from 
the SEER database from 1973 to 2011 using SEER*Stat 8.2.1 statistical analysis was performed using SPSS 
16.0 and GraphPad Prism 5. 
Results: A total of 62 patients with pulmonary LELC are identified and analyzed. The median age at 
diagnosis is 65. Among them, the majority was male (64.4%). Early stage patients account for the largest 
proportion (67.8%). The median survival of all LELC patients is 107 months [95% confidence interval (CI), 
67–147]. The 1, 3 and 5 years survival rates of LELC are 85.6%, 74.5% and 55.2%. In the comparisons 
incorporating with other types of large cell lung cancer (LCC), adenocarcinoma (AD) and squamous cell 
lung cancer (SQ), the overall survival (OS) of LELC is superior to others. Most of the early stage (localized 
and regional) LELC patients (37/45, 82.2%) received surgical resection as the primary treatment. Patients 
older than 65 years predicted a worse prognosis.
Conclusions: Pulmonary LELC is a rare pathological type of lung cancer. In this cohort, most LELC cases 
were male and in early stage. Majority of early stage LELC patients have received surgical resection. Patients 
older than 65 years had worse survival. Unfortunately, no other prognostic factor has been identified in our 
study. In addition, we observed that LELC had an ideal prognosis comparing to other types of LCC, AD 
and SQ. In order to understand pulmonary LELC more thoroughly, more cases are required.
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Introduction

Lymphoepithelioma-like carcinoma (LELC) is one of the 
uncommon histological types of cancer. It is first reported 
as the Epstein-Barr virus associated malignancy in 1987 by 
Bégin et al. (1). It is usually found in pharyngeal tissue (2), 
while cases involving other organs have also been reported, 
such as lacrimal gland (3), cervix (4), bladder (5) and skin (6) 
etc. LELC is recognized as the diffused lymphoepithelial 
cells among the inflammatory tissue. In the past two 
decades, there are about 200 cases of pulmonary LELC have 
been reported in literature. It is reported that pulmonary 
LELC exhibits a better prognosis than other types of lung 
cancer among Asian patients (7-10). Complete resection 
is the standard treatment for early stage patients, while 
chemotherapy and radiotherapy also have effects to some 
extent in the last stage patients. The pathologic specimens 
demonstrated nests of epithelial tumor cells separated or 
infiltrated by numerous lymphocytes (Figure 1). In the 
previous version of WHO tumor classifications, LELC was 
a subtype of large cell lung cancer (LCC) (11,12). In the 
latest version of WHO classification, it has been categorized 
as the other and unclassified carcinoma (13). The majority 
of the studies are from Asian patients, there are only few 
cases have been reported in the western patients (14-16). 
Due to the low prevalence, the clinical characteristics and 
the prognosis of LELC remained unclear, especially among 
the western population. 

Given the lack of the data on its prognosis and characteristics, 
we performed an analysis on the Surveillance, Epidemiology, 
and End Results database (SEER) to investigate the clinical 
characteristics, prognosis and risk factors of pulmonary 
LELC. Besides, we intended to compare the prognosis of 
LELC with other LCC, adenocarcinoma (AD) and squamous 
cell lung cancer (SQ) in order to verify the classification in 
the epidemiology aspect. 

Materials and methods

Data source

The SEER program is supported by the National Cancer 
Institute. It was collected from 18 population-based cancer 
registered institutes that cover approximately 28% of US 
population. The present study was performed with the 
SEER public-access database. The duration of the study 
was set from 1973 to December 2012 which was the date 
of database record cut-off. However, the earliest records of 
pulmonary LELC were only available from 1993 in SEER 

database. SEER*Stat 8.2.1 software was utilized to extract 
the data from SEER database.

Search strategy and inclusion criteria

Referring to the western population, all patients who were 
diagnosed cancer with primary site of lung and bronchus 
from 1973 to December 2012 were identified with the ICD-
0–3/WHO 2008 criteria in SEER database. The histology 
selection was limited to LELC, which was coded as 8082 
according to the ICD-0–3 histology. Besides, the patients 
who were diagnosed other types of lung cancer during the 
same period were also identified. We extracted the data 
using case listing session of SEER*Stat 8.2.1 software. All 
patients were included in order to maximize the searching 
result.

Statistical analysis

Since the AJCC TMN staging was not applicable in this 
study. All the patients were categorized by summary stages 
(localized, regional and distant). Basic patient characteristics 
were compared using Kruskal-Wallis test for continuous 
variables i.e., age at diagnosis. While, chi-square test of 
Fisher’s exact test was utilized for categorical variables 
comparison i.e., gender and race. Variables including age 
at diagnosis, gender, race, grade, summary stage, CHSDA 
regions, primary site, surgery, and radiation were included 
in the survival analysis models. The overall survival (OS) 
was calculated from the date of diagnosis to the date of 
death or last follow-up. OS and other survival functions 
were estimated by the Kaplan-Meier (KM) method and the 
log-rank test was used to assess differences in OS stratified 

Figure 1 The pathological specimen of pulmonary LELC. LELC, 
lymphoepithelioma-like carcinoma.
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by each variable. Univariate and multivariate survival 
analyses were conducted using the Cox proportional hazards 
model. Multivariable analysis was conducted by entering 
age, race, gender, tumor size, and CHSDA region into 
the Cox proportional hazards model. The variables which 
had P value <0.5 in univariate analysis were put into the 
multivariate analysis. The model was stratified by summary 
stage since it was shown to be a time dependent covariate 
and by age of diagnosis. 

The statistical analysis was performed using the software 
of SPSS 16.0 and GraphPad Prism 5. The statistical 
difference was considered as significant when P<0.05.

Results

Basic characteristics

There were 790,301 cases of lung and bronchus cancer cases 
identified in SEER from 1973 to December 2012. Among 
of them, 62 cases of pulmonary LELC were identified and 
recorded. The median age at diagnosis was 65 ranging from 
15–86. There were 36 cases of male and 26 cases of female 
in the included patients. White patients accounted for the 
largest proportion (N=40, 64.4%), while only four cases 
of black people were included. The rest of patients were 
other races including American Indian, Asian and Pacific 
Islander. These patients were mainly from Pacific Coast 
and East region (53.2% and 32.3%, respectively). Due to 
the fact that using American Joint Committee on Cancer 
(AJCC) 6th edition classification would greatly compromise 
data availability, the included cases were categorized by 
SEER historic classification as summary stage localized 
(tumor only in lung), regional (pulmonary and mediastinum 
lymph node involved) and distant (metastasis). Twenty-two 
patients were categorized as localized disease, while 20 and 
8 patients with regional and distant disease, respectively. 
Regarding the primary site, upper lobe and lower lobe 
represented the majority of the disease which was 40.3% 
and 37.1%. Referring to treatments, only 14 patients 
underwent radiation therapy. Moreover, 66.1% patients 
received surgery. Among of them, 19.3% had sub-lobar 
resection including wedge resection and segmentectomy. 
A total of 45.2% received lobectomy, bilobectomy and 
pneumonectomy with or without mediastinum lymph node 
dissection (Table 1).

We investigated the characteristics of the patients who 
were categorized by the summary tumor stage. Patients 
with localized and distant disease were significantly older 

Table 1 The characteristics of the pulmonary LELC patients

Variable Category LELC, N (%)

Patient Total number 62

Age at diagnosis Medium [range] 65 [15–86]

Gender Male 36 (58.1)

Female 26 (41.9)

Race White 40 (64.4)

Black 4 (6.5)

Other 18 (29.1)

Region (CHSDA) East 20 (32.3)

Northern Plains 8 (12.9)

Pacific Coast 33 (53.2)

Southwest 1 (1.6)

Summary stage Localized 22 (35.5)

Regional 20 (32.3)

Distant 8 (12.9)

Unknown 12 (19.3)

Primary site Lung, NOS 5 (6.5)

Upper lobe, lung 25 (40.3)

Middle lobe, lung 5 (8.1)

Lower lobe, lung 23 (37.1)

Overlapping lesion of lung 1 (1.6)

Main bronchus 3 (4.8)

Surgery Yes 41 (66.1)

No 11 (17.8)

Unknown 10 (16.1)

Surgery type No surgery 11 (17.7)

Wedge resection 9 (14.5)

Segmentectomy 1 (1.6)

Other sub-lobar resection 2 (3.2)

Lobectomy or bilobectomy 

(± mediastinal lymph node 

dissection)

24 (38.7)

Pneumonectomy  

(± mediastinal lymph node 

dissection)

4 (6.5)

Surgery, NOS 1 (1.6)

Unknown 10 (16.1)

Radiation Yes 14 (22.6)

No 47 (75.8)

Unknown 1 (1.6)

LELC, lymphoepithelioma-like carcinoma.
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than those of regional disease. White patients and those 
who were from the pacific coast region had a greater 
possibility to suffer from the pulmonary LELC. There was 
no significant difference of gender. In terms of treatments, 
patients were less likely to receive radiation therapy. 
However, those who presented localized and regional 
disease mostly preferred surgery (Table 2).

Survival analysis

The OS rate by 1, 3 and 5 years of patients with LELC 
were 85.6%, 68.9% and 59.5%, comparing to 39.1%, 
18% and 12.9% of other histopathological types of lung 
cancer. Besides, in each particular summary stage (localized, 
regional and distant), only 56 of 62 patients with complete 
survival data were included in this study. The median 
follow-up duration was 67 months. While, the median 
survival of all LELC patients was 107 months [95% 
confidence interval (CI), 67–147] which was much better 
than other non-LELC patients [median survival: 13 months 

(95% CI, 12.9–13.1)]. The KM curves of OS in the all 
LELC patients and each summary stage were demonstrated 
in Figure 2. 

In the comparison between LELC and non-LELC, it 
was obvious that LELC had a better prognosis (Figure 3A). 
We were trying to study the difference of OS between 
LELC, LCC, AD and SQ. We found that LELC was 
superior to others (Figure 3B). Most of early stage LELC 
patients received surgery. Therefore, we compared the 
OS of postoperative patients between LELC and other 
types (LCC, AD and SQ). The result showed that LELC 
had better OS than LCC and SQ. However, no significant 
difference had been identified between LELC and AD 
(Figure 3C). In the non-surgery category, the OS of LELC 
patients was superior to other types of lung cancer patients 
(Figure 3D).

In the univariate analysis, race, region and gender of the 
patients were not associated with worse survival statistically 
(P values were 0.569, 0.766 and 0.933, respectively). 
However, younger patients (≤65-year old) had better 

Table 2 The patients characteristics in each summary stage

Variable Category
Included 

patient (N=62)

Summary stage
P value

Localized (N=17) Regional (N=17) Distant (N=7)

Age at 

diagnosis

Median [range] 65 [15–86] 64 [39–86] 57 [15–80] 63 [43–82] 0.024

Mean 62.31±2.12 69.35±2.21 57.88±4.32 65.43±3.48

Gender Male 36 7 9 3 0.068

Female 26 10 8 4

Race White 40 15 8 1 <0.001

Black 4 0 2 0

Other 18 2 7 6

Region 

(CHSDA)

East 20 8 8 0 0.016

Northern Plains 7 2 0 1

Pacific Coast 33 6 9 6

Southwest 1 1 0 0

Primary site Lung, NOS 4 0 0 1 0.712

Upper lobe, lung 25 10 9 0

Middle lobe, lung 5 0 1 3

Lower lobe, lung 23 6 7 1

Overlapping lesion of lung 1 0 0 1

Main bronchus 3 1 0 1

Surgery Yes 41 16 14 2 <0.001

No 11 1 3 5

Radiation Yes 14 1 6 2 <0.001

No 47 16 11 5
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survival outcomes than older patients (>65-year old) (HR 
2.685, 95% CI, 1.052–6.853, P=0.039) (Figure 4). Referring 
to the stage, it seemed that late summary stage of LELC 
was not correlated to a worse outcome (Figure 3). The same 
result was shown in the primary site of tumor. In terms 

of treatment, there was no statistically difference between 
the patients whether had received radiation therapy or 
not (P=0.938). No significant difference had been found 
between surgery and no-surgery groups (HR 0.642, 95% 
CI, 0.244–1.694, P=0.371) (Table 3).

In the multivariate analysis, there was no prominent 
tendency towards worse survival outcome in groups of 
tumor size, surgery or summary stage except age. Patients 
who were older than 65 had worse prognostic outcomes 
(Table 3). 

Discussion 

Pulmonary LELC is a typically rare type of lung cancer. 
The majority of cases were reported in Asian population. 
There are very few cases reported in the western population. 
By analyzing the data from SEER, we intended to identify 
some clinical characteristics of western pulmonary LELC 
patients. We found that the prevalence of pulmonary 
LELC was very low. Due to the imitation of pathological 
techniques in the early years, it was only 62 cases available 
which had been recorded in SEER comparing to 790,239 
cases of non-LELC. 

According to our result, early stage patients (localized 
and regional) accounted for the largest proportion of 
LELC patients (67.8%). The age at diagnosis of the 
patients was ranging from 15 to 86. In the previous studies 
of Asian people, the median ages were reported as 51–55 
(17-19). Whereas, we reported that the median age of the 
western patients were 65 which was older than the Asian 
patients. A total of 36 male patients and 27 female patients 
were included in our study. The male/female ratio was 
1.33:1 which was consistent with the result of Chan’s (17) 
and Liang’s (19) studies (1.2:1 and 1.26:1, respectively). 
In this cohort, white patients accounted for the largest 
proportion (64.4%), which showed a consistency with the 
distribution of races in western population. Majority of the 
LELC patients were from Pacific Coast and East region 
(53.2% and 32.3%). It probably attributed to the advanced 
development in these regions, in which patients were likely 
more affordable to medical costs. 

The prognosis of pulmonary LELC patients was better 
than other non-LELC patients. The median survival of 
LELC patients was 107 months, whereas the median 
survival of other non-LELC patients was only 13 months. 
Liang et al. reported that the 5-year survival rate of 
pulmonary LELC patients was 62% (19). Meanwhile, our 
study reported the 5-year survival rate of pulmonary LELC 

Figure 2 The overall survival of LELC patients with different 
stages and treatments. (A) The overall survival of total LELC 
patients; (B) the overall survival of LELC patients in different 
stages; (C) the overall survival of postoperative and non-operative 
LELC patients. LELC, lymphoepithelioma-like carcinoma.
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Figure 3 The overall survival of LELC and other types of lung cancer patients. (A) The overall survival of LELC and non-LELC patients; 
(B) the overall survival of LELC, LCC, AD and SQ patients; (C) the overall survival of postoperative LELC, LCC, AD and SQ patients; 
(D) the overall survival of non-operative LELC, LCC, AD and SQ patientsLELC, lymphoepithelioma-like carcinoma. LCC, large cell 
carcinoma; AD, adenocarcinoma; SQ, squamous cell carcinoma.

in western population was 59.5%, which is consistent with 
the results of previous studies regarding Asian population 
(7,14). It showed that the western pulmonary LELC 
patients also exhibited good prognosis. In the univariate 

and multivariate analysis, patients who were older than  
65 had worse survival. However, the results demonstrated 
that the gender, human races, primary site of the tumor 
was not correlated to the OS of the pulmonary LELC. 
Moreover, the summary stage was not associated with the 
prognosis either. It indicated that patients with pulmonary 
LELC had good prognosis in each summary stage (Table 3).

In terms of treatments, there were 41 patients who had 
undergone surgical resections and 14 patients had received 
radiation therapy. It was clear that surgery was the first 
choice for the early stage LELC patients (37/45, 82.2%), 
while those who were in the late stage of pulmonary LELC 
preferred radiation instead of surgery (Table 2). We found 
no significant effect of surgery either in univariate or 
multivariate analysis. Theoretically, the late stage patients 
who were likely to receive non-surgical treatments had worse 
prognosis than early stages patients. However, LELC had 
a remarkably good prognosis that surgery might not bring 
enough benefit to the early stage patients to generate the 

Figure 4 The overall survival of older (>65) and younger (<65) 
LELC patients. LELC, lymphoepithelioma-like carcinoma. 
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Table 3 Univariate and multivariate analysis of overall survival

Variables N
Univariate analysis Multivariate analysis

Hazard ratio (95% CI) HR P value Hazard ratio (95% CI) HR P value

Age at diagnosis

≤65 30 1 1 –

>65 26 2.685 (1.052–6.853) 0.039 3.67 (1.259–10.701) 0.017

Size

≤3 cm 18 1 – 1 –

>3 cm 17 0.381 (0.077–1.889) 0.237 0.57 (0.132–2.467) 0.452

Unknown 21 1.392 (0.494–3.921) 0.532 1.72 (0.592–4.994) 0.319

Summary stage

Localized 18 1 – 1 –

Regional 19 0.476 (0.119–1.903) 0.294 0.688 (0.15–3.151) 0.63

Distant 8 0.877 (0.176–4.361) 0.872 1.249  (0.224–6.971) 0.8

Unknown 11 1.818 (0.585–5.644) 0.301 3.049 (0.897–10.359) 0.074

Surgery of primary site

No 14 1 – –

Yes 42 0.642 (0.244–1.694) 0.371 0.791 (0.237–2.64) 0.703

Sex

Male 29 1 – –

Female 27 1.04 (0.421–2.565) 0.933

Region

East 20 1 – –

Northern Plain 3 0.548 (0.067–4.497) 0.575

Pacific Coast 32 0.868 (0.341–2.208) 0.766

Southwest 1 – –

Race

White 35 1 – –

Other 21 0.776 (0.324–1.86) 0.569

Primary site

Main bronchus 3 1 – –

Upper lobe 24 1.34 (0.166–10.79) 0.783

Middle lobe 5 1.828 (0.188–17.77) 0.603

Lower lobe 19 1.276 (0.157–10.3) 0.819

Overlapping lesion 1 – –

Lung, NOS 4 2.091 (0.187–23.47) 0.55

Radiation

No 43 1 – –

Yes 13 0.963 (0.375–2.475) 0.938

CI, confidence interval.
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advantages. On the other hand, previous studies reported 
that both early stage and advance stage of pulmonary LELC 
had ideal responses to chemotherapy (20,21). In our cohort, 
the advance stage LELC patients would have received 
chemotherapy which was able to prolong their OS as well as 
the surgical treatment to the early stage patients. Hence, no 
significant difference was observed in our cohort between 
surgery and no-surgery patients. Unfortunately, the data of 
chemotherapy was not available in SEER. 

In the current version of WHO tumor classification, 
LELC was categorized as the other and unclassified 
carcinoma (13). However, few studies had clarified the 
clinical characteristics between LELC and other LCC. In 
this study, we found that LELC had a better prognosis than 
other LCC (Figure 3B). As a result, it showed that LELC was 
different from LCC both in morphology and epidemiology. 
Not surprisingly, it has been categorized as the other and 
unclassified carcinoma in the latest WHO classification (13). 

There was no significant difference of OS between 
postoperative LELC and AD patients (Figure 3C). The 
possible reasons accounted for the insignificance were as 
follow: (I) majority of patients receiving surgery were in 
the early stage. These patients possessed good prognosis in 
each categories; (II) the follow-up time was insufficient to 
illustrate the superiority of LELC; (III) the sample size of 
LELC was smaller than others. The number of death would 
influence the survival rate more greatly in small sample size 
cohort. In consistent with the previous studies in Asian, 
it was clear that LELC patients had ideal prognosis after 
appropriate treatments. 

According to our results, radiation did not bring any 
benefit to the pulmonary LELC patients regarding to OS 
(Table 3). It was well accepted that radiation was usually 
selected for unresectable patients or those with adverse 
condition which were related to poor survival and prognosis. 
Although our finding demonstrated that radiation brought 
no benefit in OS, it was unable to exclude the possibility 
that radiation was effective in prolong PFS. Unfortunately, 
SEER did not provide the any recurrence data. 

Limitations have to be admitted in this study when 
utilizing the SEER database to explore such rare pathological 
type of lung cancer. Firstly, some individual data of 
the patients is not available such as smoking condition, 
performance status, gene mutation and details of lymph 
node situation. Chang et al. reported that only 17.4% of 
patients with lung LELCs possessed EGFR mutations, and 
Tam et al. observed that EGFR mutations were uncommon 
in LELC (7,21). Unfortunately, we were not able to perform 

such analysis with insufficient data. Secondly, some studies 
have reported that LELC is sensitive to capecitabine 
and docetaxel-based regimen (22,23), but it is difficult to 
study the response of LELC to the first-line or adjuvant 
chemotherapy without chemotherapy data. Additionally, 
it is impossible to evaluate the effect of treatments besides 
OS, because the individual recurrence situation and 
complications of treatments are not provided. Finally, there 
are 62 cases of pulmonary LELC have been identified in the 
SEER database. In terms of the survival data, only 56 of 62 
cases have been recorded. Thus, the results of some analysis 
are not significant due to the small sample size. It would be 
more reliable and convincing if more data were available. 

In conclusion, pulmonary LELC is also a rare type of 
lung cancer in the western population. In this cohort, the 
characteristics of LELC were consistent with the previous 
studies from Asia. Surgical resection is generally accepted 
in early stage LELC patients. No prognostic factor has 
been identified in our study. LELC patients have better 
prognosis than LCC, AD and SQ. Therefore, we suggest 
that the treatment of LELC should be well-considered. In 
order to understand pulmonary LELC more thoroughly, 
more cases are required. 
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