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Adjuvant immunotherapy plus chemotherapy and maintenance
immunotherapy for pulmonary lymphoepithelioma-like
carcinoma with hepatitis B virus infection, KRAS mutation and
high expression of programmed death ligand 1: A case report
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Abstract. Pulmonary lymphoepithelioma-like carcinoma
(PLELC) is a rare subtype of non-small cell lung cancer, often
associated with Epstein-Barr virus (EBV) infection. It typi-
cally exhibits distinct epidemiological and molecular features
compared to other lung malignancies. However, the clinical
behavior and optimal therapeutic strategies for PLELC,
particularly in the presence of concomitant viral infections
or specific genetic mutations, remain poorly defined. This
report comprehensively outlines the treatment process of
a 58-year-old female patient diagnosed with PLELC in the
right middle lobe of the lung. Following surgical resection,
the diagnosis was confirmed as PLELC, which was found to
be associated with hepatitis B virus (HBV) infection, KRAS
mutation and high expression of programmed death ligand
1 (PD-L1). The patient subsequently received adjuvant treat-
ment with immunotherapy (penpulimab) combined with
chemotherapy, followed by penpulimab maintenance therapy,
resulting in a progression-free survival of >44 months. At
present, the patient is still alive and healthy, and can undergo
regular follow-ups and re-examinations. Notably, preoperative
testing showed a positive EBV status, which became negative
post-surgery. This case highlights several key aspects. First,
it examines the diagnostic and therapeutic characteristics of
PLELC with a positive EBV test result before surgery that
turned negative after surgical resection. Second, it assesses
the influence of high PD-L1 expression and concurrent HBV
infection on the efficacy and safety of immunotherapy. Third,
it explores the clinical implications of the KRAS mutation
in this unique tumor subtype. The overarching goal of this
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exploration is to offer valuable clinical guidance for managing
this rare and understudied subtype of lung cancer, particularly
in the context of multimodal therapy involving immuno-
therapy.

Introduction

Pulmonary lymphoepithelioma-like carcinoma (PLELC) is a
type of lung cancer that accounts for <1% of all lung cancers.
It belongs to non-small cell lung cancer (NSCLC). The stage at
diagnosis is usually earlier than that of other NSCLC subtypes;
thus, the prognosis is slightly better than that of others. PLELC
is highly associated with Epstein-Barr virus (EBV) and is
more common in middle-aged Asian women. Histological
classification is similar to undifferentiated nasopharyngeal
carcinoma (1), both of which are non-keratinized squamous
cell carcinomas. Early surgical resection is the main treat-
ment method (2) and chemotherapy also plays an important
role. In recent years, the development of lifeomics has brought
immunotherapy and targeted therapy into the vision of clini-
cians (3), making the precision treatment of rare tumors like
PLELC possible.

PLELC is characterized by high programmed death ligand
1 (PD-LI) expression and lack of a driver gene: A 2020 study
of 86 patients with PLELC showed that the PD-L1 expression
rate was up to 78.9% (4). Among them, 47 cases were tested
genetically, and only PD-L1 was positive. The proportion of
PD-L1 expression in other studies with small sample sizes
may not be statistically reliable. In 2022, a real-world study
from five cancer centers in China was reported (5). A total
of 770 patients with LELC were included, among which 598
were patients with PLELC. This was the largest sample size
reported so far. Among 770 cases with LELC, 34 cases were
tested for PD-L1, of which 25 cases were positive (73.5%) and
16 cases had high expression. At the same time, 305 cases
were subjected to gene detection: 10 cases had an EGFR
mutation, 3 cases had an anaplastic lymphoma kinase rear-
rangement, 7 cases had a tumor protein 53 gene mutation,
2 cases had a Notch receptor mutation and >90% of patients
had no driver gene. Compared to a brief review in 2020 (6),
the results of both studies are largely similar. Notably, the
former included multi-site LELC, while the latter focused
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solely on PLELC and all had negative KRAS mutations.
The latter is a clearly more valuable reference, and in addi-
tion, selection bias in retrospective studies cannot be ignored.
Based on these research findings, the relationship between
high PD-L1 expression and prognosis in PLELC is yet to be
fully understood. The correlation between high expression
of PD-L1 and prognosis in PLELC remains elusive, as this
is based solely on case reports, which often contradict each
other. On the one hand, a meta-analysis in 2017 showed that
PD-L1 expression is an unfavorable biomarker in PLELC and
NSCLC, mainly manifested by reducing the overall survival.
Additionally, increased PD-L1 expression is not associated
with KRAS mutations (7). On the other hand, a 60-year-old
Japanese woman with EBV-positive PLELC also had high
PD-L1 expression. And after surgery, this patient was followed
up for 30 months without recurrence (8). In clinical practice,
the active use of immune checkpoint inhibitors is generally
recommended and numerous patients appear to benefit from
it (9). The impact of high PD-L1 expression on the prognosis of
PLELC remains elusive and further research is still needed to
elucidate its potential relationship. In pulmonary PLELC, the
absence of mutations (or wild-type status) in relevant genes is
a common finding. The co-occurrence of high PD-L1 expres-
sion and KRAS mutations is even rarer, with no documented
cases in recent literature. KRAS mutations often mean that
anti-EGFR treatment is ineffective, with fewer options and
worse prognosis (10). Therefore, special efforts are needed
when treating such patients, and identifying the patients and
providing appropriate treatment plans are crucial.

Case report

In February 2021 (first visit), a 58-year-old woman was
admitted to a local hospital due to cough and sputum. Chest
CT revealed a 2-cm nodule in the middle lobe of the right
lung. Due to personal reasons, no special treatment was given.
In November 2021, the chest CT found that the nodule had
increased to 3.8 cm, and thus, the patient came to Sichuan
Northern Medical College Affiliated Hospital (Nanchong,
China) for treatment. During the course of the disease, the
patient occasionally coughed with white frothy sputum,
without dyspnea or other discomforts. The Eastern Cooperative
Oncology Group score was 1 (11). No significant medical,
personal, marital, reproductive, menstrual or family history
was found. On November, 2021, an enhanced chest CT scan,
followed by a high-resolution CT and reconstruction, were
performed. The CT scan showed a plain scan with enhanced
imaging: Soft tissue nodules in the medial segment of the
right middle lobe of the lung, mostly tumor-related lesions,
possibly lung cancer. No metastasis was observed in the brain
or bones. In November 2021, the preoperative screening for
infectious diseases suggested that hepatitis B surface antigen
(HBsAg) was >130 IU/ml (normal, <0.05 IU/ml) and hepatitis
B E antigen was 1,322 S/CO (normal, 0.000-0.009 S/CO).
Hepatitis B E antibodies, hepatitis B surface and hepatitis B
core antibody were negative, and liver function tests indicated
that aspartate aminotransferase (AST) was 37 U/l (normal
range, 13-25 U/l) and alanine aminotransferase (ALT) was
27 U/l (normal range, 7-40 U/1). The diagnosis of HBV was
consistent. However, HBV DNA testing was not performed

at this time, and further diagnosis and treatment were not
performed.

Surgery was scheduled for November 2021: Under general
anesthesia, the patient underwent thoracoscopic resection of
the right middle lobe of the lung, thoracoscopic intrathoracic
lymph node dissection, thoracoscopic adhesion lysis of the
pleura and closed thoracic drainage (intraoperative frozen
section pathology report from November 2021). Standard H&E
staining procedure: After tissue was fixed with 4% formalde-
hyde, 4-5 um paraffin sections were prepared. The staining
steps included hematoxylin nuclear staining for 5-10 min,
followed by differentiation and bluing, then eosin cytoplasmic
staining for 1-3 min, and finally dehydration and mounting.
Observation was performed using a brightfield microscope
with typical magnifications of 40x (scale bar, ~20 m) or 200x
(scale bar, ~5 ym). The diagnosis for the ‘right middle lobe’
sample was cancer, suspected as squamous cell carcinoma.
In December 2021 (this was from an analysis of the previous
sample from November), the pathology report indicated the
following: ‘Right middle lobe’ invasive cancer with pleural
invasion, no residual cancer at the bronchial, vascular or lung
ends. Immunohistochemistry (IHC): Thyroid transcription
factor-1 (TTF-1) (-), novel aspartic proteinase A (Napsin A) (-),
cytokeratin 5/6 (CK5/6) (+), P40 protein (P40) (+), Epstein-Barr
virus (EBV)-encoded small RNA (EBER) (+), proliferation
index (Ki-67) (+, ~50%), supporting a diagnosis of PLELC of
the right middle lobe (Fig. 1). IHC protocol summary: Samples
were fixed in 10% neutral buffered formalin for 24-48 h at
room temperature (RT). After paraffin-embedding, they were
sectioned at 4-5 ym. Following heat-induced epitope retrieval
(e.g., citrate buffer, 95-100°C, 20 min), samples were blocked
with 5% normal serum (RT, 1 h). They were then incu-
bated with primary antibody (4°C overnight) and then with
HRP-conjugated secondary antibody (RT, 1 h). The following
primary antibodies were used: TTF-1 (cat. no. 2509170599d;
dilution, ready-to-use); Napsin A (cat. no. 250806074d; dilu-
tion, ready-to-use); CK5/6 (cat. no. 2509110744c6; dilution,
1:100); P40 (cat. no. 2510291006¢; dilution, ready-to-use);
Ki-67 (cat. no. 2511260731C7; dilution, 1:150; all from
Fuzhou Maixin Biotechnology Development Co., Ltd) and
PD-L1 (cat. no. P04565CN-03; dilution, 1:50; Dako; Agilent
Technologies, Inc.). Secondary antibodies: General-purpose
(cat. no. DD23; dilution, ready-to-use; Xiamen Talent
Biomedical Technology Co.,Ltd.). Staining was visualized with
diaminobenzidine and counterstaining with hematoxylin was
performed, followed by observation with a light microscope.

Hybridization in situ: EBER monoclonal antibody
(cat. no. 25080502; dilution, ready-to-use; Beijing Zhongshan
Jingiao Biotechnology Co., Ltd.). The patient only underwent
in situ hybridization (ISH) testing on the lung tumor tissue
resected by surgery, and no fluorescence ISH (FISH) testing
was performed. ISH was performed using the EBER Detection
Kit (In Situ Hybridization; product code, ISH-7001; Beijing
Zhongshan Jingiao Biotechnology Co., Ltd.) according to the
manufacturer's instructions. Previous experience suggests that
FISH is not a routine testing method for lung cancer (12).

Histological examination revealed infiltration by numerous
lymphocytes and plasma cells. IHC analysis confirmed squa-
mous cell carcinoma (positive for cytoplasmic CK5/6 and
nuclear P40) and ruled out an adenocarcinoma component
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Figure 1. Pathology and IHC of the pulmonary lymphoepithelioma-like carcinoma. (A and B) Histological analysis. (A) heterologous cells were arranged
in clusters (magnification, x40); (B) the nuclei of heterologous cells were vacuolated and the nucleoli were clear (magnification, x200; H&E staining); the
arrows point at heterologous cells. (C-I) IHC analysis. (C) Cytoplasmic CK5/6 was positive, the arrows point at positive CK5/6 cytoplasm; (D) nuclear P40
was positive; the arrows point at positive P40 nuclear; (E) thyroid transcription factor-1 was negative; (F) Napsin A was negative; (G) nuclear EBER was posi-
tive; the arrows point at positive EBER nuclear; (H) proliferation index Ki-67 positive ~50%, the arrows point at positive Ki-67 nuclear; (I) PD-L1 detection
microscopic image: Tumor proportion score=55% (magnification, x100), the arrows point at positive PD-L1 nuclear. CK, cytokeratin; PD-L1, programmed cell
death ligand 1; EBER, Epstein-Barr virus-encoded small RNA; IHC, immunohistochemistry.

(negative for TTF-1 and Napsin A; if present, the diagnosis
would be adenosquamous carcinoma). Serological testing
revealed EBV antibody seropositivity, which is consistent
with an Epstein-Barr virus infection. Together, these findings
fulfill the gold-standard criteria for diagnosing pulmonary
lymphoepithelioma-like carcinoma (PLELC) (1).
Postoperative staging was pI'2aNOMO, stage IB (American
Joint Committee on Cancer, 8th edition) (13). In January 2022,
a targeted drug therapy 10 gene test (14) was performed,
revealing a KRAS gene mutation (atypical driving gene). The
PD-L1 expression volume was 55% [tumor proportion score:
High expression (15)] (Fig. 2). Based on the patient's clinical
characteristics and willingness, adjuvant chemotherapy
combined with immunotherapy was planned postoperatively.
Prior to the start of adjuvant chemoradiotherapy, the patient
was considered to have an active HBV infection and was not
treated (not given entecavir antiviral treatment). Chemotherapy
combined with immunotherapy could potentially re-activate
HBYV, so an HBV DNA test (9.600x107 IU/ml) was performed
in January 2022, and entecavir antiviral therapy was initiated
once daily, 0.5 mg each time p.o. In February 2022, a follow-up
HBYV DNA test showed mild elevations in transaminase levels
(AST: 75 U/I; ALT: 94 U/1) and the HBV DNA level was
9.220x10° IU/ml (normal, <20 TU/ml). Due to the persistent
nature of the HBV, it can't be completely eradicated; therefore,
long-term maintenance therapy with entecavir is required (16).
The PLELC surgery was performed in November, 2021, and

an EBV DNA test was conducted in January 2022, and the
result was <4.000x10* copies/ml. This means that the patient's
EBV DNA had become undetectable after surgery (at least
4004.000x10* copies/ml is required for detection). As cancer
treatment, from January 2022, a penpulimab 200 mg immuno-
therapy combined with TC regimen (albumin-taxol 300 mg +
carboplatin 500 mg, every three weeks) was initiated, and
until May 2022, six cycles were given. In June 2022, a chest
plain scan with enhanced CT revealed no definite signs of
tumor recurrence nor metastasis, with no significant changes
compared to that performed in March 2022. From June 2022
to April 2023, the patient received nine cycles of immunomod-
ulatory maintenance therapy with penpulimab 200 mg ivgtt
q3w. During the treatment, there were no significant adverse
events, and there was no recurrence or metastasis of the tumor.
Since April 2023, regular follow-ups have been conducted,
with the last follow-up in February 2025. No recurrence or
metastasis was found (representative CT images are shown in
Fig. 2). The preoperative image from November 2021 shows
a lesion measuring 37.21 mm, as indicated by the arrow
(Fig. 2A). Before the first postoperative chemotherapy session
in January 2022, the lesion was no longer visible (Fig. 2B).
Following the first postoperative chemotherapy session in
March 2022, no obvious recurrence or metastasis was observed
(Fig. 2C). By February 2025, there remained no obvious
recurrence or metastasis (Fig. 2D). For patients with pulmo-
nary lymphoepithelioma-like carcinoma undergoing curative


https://www.spandidos-publications.com/10.3892/ol.2026.15612

4 ZHU et al: ADJUVANT IMMUNO-CHEMOTHERAPY FOR PLELC WITH KRAS AND HBV: A CASE REPORT

Figure 2. Chest CT images of the pulmonary lymphoepithelioma-like carcinoma patient. (A) Preoperative in November 2021 (lesion measuring 37.21 mm,
arrow). (B) Before the first chemotherapy after surgery in January 2022 (the lesion is not visible). (C) After the first chemotherapy session after surgery in
March 2022 (no obvious recurrence or metastasis). (D) In February 2025 (no obvious recurrence or metastasis).

treatment, long-term follow-up plans are typically based on
time staging: during the first 3 years after treatment (high-risk
period), a medical history review, physical examination, and
enhanced chest CT scan are recommended every 6 months.
Therefore, the next follow-up appointment is expected to
be in October 2025, and the patient didn't complain of any
abnormalities by telephone follow-up in July 2025.

Discussion

LELC is a rare tumor that can occur in various locations,
including the nasopharynx, tonsils, tongue, digestive system,
bladder and lungs. In 2015, the World Health Organization
noted that the lungs are one of the most common sites for
this type of cancer, with 90% of patients testing positive for
EBV (1,2,5,17). A positive EBER result in IHC is the gold
standard for diagnosing this condition and serves as a key
method for differentiation (1). The treatment and prognosis
of the disease are influenced by several factors, including the
tumor location (18) the PD-L1 expression status and the type
of gene mutation (19). The case of the present study involved
PLELC in the middle lobe of the right lung, similar to other
types of lung cancer, with the main symptom being a cough.
Due to the lack of specific imaging features (20) chest CT can

only provide a preliminary diagnosis of lung cancer. Pathology
confirms the characteristics of squamous cell carcinoma, and
a definitive diagnosis ultimately relies on IHC. The pathology
results for the present case indicated the presence of atypical
cell proliferation arranged in nests, suggesting squamous cell
carcinoma. High Ki-67 expression was present, with ~50% of
cell nuclei being positive. Ki-67 is a tumor growth marker and
also has prognostic significance (21,22).

Currently, there is no specific treatment for PLELC.
Early-stage cases are typically treated with surgery, while
those in the intermediate to late stages often follow the treat-
ment protocols for NSCLC (23). This case has certain key
features: i) EBV was positive before surgery but turned nega-
tive after surgery. ii) High PD-L1 expression combined with
KRAS mutation and chronic HBV infection. EBV-negative
LELC has been observed in Caucasians (5), but this case
differs from traditional clinical epidemiology, as it involves
a middle-aged Asian woman whose EBV test was positive at
the preoperative, while negative at the postoperative stage. The
mechanisms of EBV infection and tumor development are not
fully understood. A 2018 study suggested that the pathogenesis
of related malignant tumors may be closely linked to unique
epigenetic dysregulation (24). Another 2025 study found that in
nasopharyngeal carcinoma, EBV infection is associated with
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AKT3 signaling, but this correlation has not been confirmed
in PLELC (25). Postoperative IHC confirmed EBER posi-
tivity, which helped diagnose the patient, demonstrating the
competence of our pathologists and preventing misdiagnosis
as common lung squamous cell carcinoma (26), which could
have affected treatment. Preoperative biopsy or routine blood
EBYV testing for lung malignancies can reduce misdiagnosis
rates and provide more reliable data for clinical practice and
academic research. Studies have shown that neoadjuvant
immunotherapy is a viable strategy (27), which necessitates
preoperative biopsies. One of the interesting aspects of this
case is the change in EBV. The clinical value of dynamic
monitoring of EBV (preoperative positivity — postoperative
negativity) urgently needs validation. This viral kinetic feature
may reflect immune reconstitution or a reduction in tumor
burden (28), but there is currently a lack of prospective studies
to confirm its association with long-term survival rates. The
patient's PD-L1 expression level was as high as 55%; it is a
key factor in improving the prognosis of immunotherapy,
which has been validated in most studies. It marks that the
patient's immune system has identified and is attempting to
attack the tumor (29). Common first-line immunotherapeutic
agents include pembrolizumab, sintilimab and durvalumab,
while second-line immunotherapy often involves Nivolumab.
Combining these with chemotherapy can enhance treatment
efficacy (30). Penpulimab, a novel domestic PD-L1 inhib-
itor (31), offers similar efficacy and better safety compared
to other immunotherapeutic drugs (32). When combined
with chemotherapy, it can be used as a first-line treatment for
locally advanced or metastatic squamous cell carcinoma (33).
To date, the patient of the present study has survived for
>44 months without any significant immune-related adverse
events, making it a valuable reference for the clinical appli-
cation of Penpulimab in such patients. Considering the
potential allergic reactions to paclitaxel and the renal toxicity
of cisplatin, the patient opted for albumin-bound paclitaxel
combined with carboplatin as the treatment regimen, which is
the most common and effective platinum-based double-drug
chemotherapy regimen for NSCLC (34).

Under the guidance principle of precision tumor treatment,
targeted therapy is a necessary consideration. The patient had a
KRAS mutation and the possibility of targeted therapy exists.
However, in clinical practice, drugs targeting KRAS mutations
are not satisfactory in terms of efficacy and safety (35), which
may be due to the widespread and complex metabolic changes
caused by the reduction of guanosine triphosphate activity of
the KRAS gene (36). He er al (37) compared 22 studies and
found that chemotherapy combined with immunotherapy can
serve as the first-line treatment for KRAS-mutated NSCLC,
and the combination with anti-angiogenesis may offer better
outcomes. Currently, KRAS inhibitors (targeting G12C) are in
clinical trials, such as the GFH925 study (38), the LY3537982
study (39) and the AseBreaK 101 study (40). As clinical trials
progress, it is possible that KRAS inhibitors could become
the first-line treatment for KR AS-mutated NSCLC and poten-
tially for PLELC. The patient refused targeted therapy due to
personal reasons. As a clinical physician, it is also important
to consider the impact of HBV on treatment and prognosis.
Research data indicate that immunotherapy can indeed lead
to the reactivation of the HBV in certain HBsAg seropositive

ONCOLOGY LETTERS 31: 257, 2026 5

patients (41); even for neoadjuvant immunotherapy, it is
essential to first screen for HBsAg. Recently, researchers have
developed a model to predict the prognosis of PLELC (42).
This model showed that positivity for HBsAg is significantly
associated with overall survival (hazard ratio=2.028,P=0.023),
making it an independent risk factor. The study also highlights
that immunotherapy is a significant option for improving the
prognosis of PLELC. The patient in question had a high DNA
load of HBV infection, which was controlled after treatment,
but continued monitoring is necessary in subsequent treat-
ments. Unfortunately, current clinical studies generally lack
patient cohorts that simultaneously have KRAS mutations,
high PD-L1 expression (=50%) and HBsAg+. The immune
treatment response for this triple-feature population has
remained to be clearly defined, and there is an urgent need for
prospective large-scale trials to verify its safety and efficacy.

In summary, the present study reported a case of PLELC
with KRAS mutations, high PD-L1 expression and concurrent
HBYV infection. The patient received adjuvant immunotherapy
plus chemotherapy and maintenance immunotherapy
post-surgery, achieving an ongoing progression-free survival
of >44 months. This suggests that adjuvant immunotherapy
plus chemotherapy, along with maintenance immunotherapy,
could be an option for treating such patients. To date, one study
has been conducted (43), but more data and individualized
treatment are still needed.
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