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Primary pulmonary lymphoepithelioma-like carcinoma treated
with immunotherapy: A case report and literature review
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Abstract
Here, we report a case of metastatic Epstein–Barr virus (EBV)-related primary pulmo-
nary lymphoepithelioma-like carcinoma (PPLELC) in a young, nonsmoking female
who responded well to treatment with two types of immune checkpoint inhibitors
(ICIs). This is the first case report of a favorable outcome to ICIs in the late-line treat-
ment of advanced PPLELC patients with programmed cell death-ligand 1 (PD-L1)
expression.
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INTRODUCTION

Primary pulmonary lymphoepithelioma-like carcinoma
(PPLELC) or lymphoepithelial carcinoma (LEC)1 is a rare
subtype of non–small-cell lung cancer (NSCLC), which
accounts for 0.7% of all lung malignancies.2 Although the
prognosis in the early stage appears to be better than for
other forms of NSCLC, it remains dismal in the late stage.3

Cancer immunotherapy has recently shown benefits in
survival over standard chemotherapy for advanced
NSCLC.4–7 However, treatment strategies for PPLELC have
not been fully defined. Here, we presented a case of meta-
static Epstein–Barr virus (EBV)-related PPLELC that had
achieved tumor control with immune checkpoint inhibi-
tors (ICIs).

CASE REPORT

A 39-year-old nonsmoking Thai woman was diagnosed with
advanced-stage PPLELC with intrapulmonary and non-
regional lymph node metastases. Transbronchial biopsy
revealed nonkeratinizing (undifferentiated) carcinoma that
resembled a primary lung lymphoepithelioma (Figure 1(a)).
Immunohistochemical staining was positive for AE1/AE3,

p40, and p63 (Figure 1(b)). The tumor tested positive for
Epstein–Barr virus (EBV)-encoded small RNA in situ
hybridization (EBER-ISH) (Figure 1(c)). Ear, nose, and
throat examination showed a normal nasopharynx. A
400-gene next-generation sequencing identified no action-
able gene mutations. The programmed cell death-ligand
1 (PD-L1) expression’s tumor proportion score (TPS) was
10% (Figure 1(d)). There was no evidence of microsatellite
instability. The tumor mutational burden was low.

The patient was started first-line treatment with carbopla-
tin and gemcitabine. After six cycles, she achieved a partial
response. Her post-treatment scan revealed improvement of
the lung lesion. However, progression of the non-regional
lymph nodes was found. She, then, received pembrolizumab, a
PD-1 inhibitor with the best response being stable disease
(SD). The primary tumor progressed after 12 cycles; treatment
was changed to docetaxel.

After six cycles, the patient again demonstrated progres-
sive lung disease, and a bone scan revealed hypertrophic
pulmonary osteoarthropathy. Accordingly, the patient was
given capecitabine, on which new liver metastases developed
after three cycles. The patient was then put on pemetrexed.
After two cycles, the primary lung lesion had progressed,
with right pleural effusion and multiple new bone metasta-
ses. Medical pleurodesis was successfully done. Palliative
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radiation was administered to the left humerus and both
hips. She received atezolizumab, a PD-L1 inhibitor, bevaci-
zumab, carboplatin, and paclitaxel (ABCP), as implemented
in the IMpower150 study. Interestingly, the primary tumor
size appeared to shrink; even after many preceding treat-
ments, she managed to handle this difficult-to-tolerate regi-
men well. The best overall response was SD.

Her disease, unfortunately, deteriorated after completing
six cycles of ABCP. She died in June 2020 because of rapid
disease progression following the first dose of vinorelbine.
Her overall survival (OS) was 28 months.

DISCUSSION

PPLELC, initially characterized in 1987 by Bégin,2 has similar
morphology to undifferentiated nasopharyngeal carcinoma.2

PPLELC is linked to EBV and is mostly observed in East
Asian populations.2 Available treatments include surgery,
chemotherapy, and radiotherapy, according to the tumor
stages. Because most PPLELC patients lack mutations in
known driver genes, targeted therapies are not promising
treatment strategies.8,9 To our knowledge, no clinical research
trials have assessed the best treatment regimens for PPLELC
and no treatment guidelines have been explicitly defined.

ICI activity has been observed in virus-associated cancers.
For instance, pembrolizumab has been reported to receive a
higher objective response rate (ORR) in human papillomavi-
rus (HPV)-positive head and neck squamous cell carcinoma
(25% ORR) compared to HPV-negative tumors (14% ORR).10

Similar results were seen in Merkel cell carcinoma (linked to

the polyomavirus) with an ORR of 56%.11 These studies sug-
gested that virus-associated cancers are more likely to respond
to a PD-1/PD-L1 blockade. Accordingly, PD-L1 expression on
tumor cells was predictive of favorable treatment outcomes in
patients with NSCLC.12,13 These findings provide a possible
rationale for treating PPLELC patients with ICIs.

Recent research has validated PD-L1 labeling on tumor
cells in PPLELC. Chan et al.14 reported that of 29 PPLELC
cases, 41% had >50% PD-L1-positivity, and 93% had >1%
PD-L1 positivity. Additionally, Jiang et al.15 showed that
PPLELC patients who had positive PD-L1 treated with anti-
PD-1/L1 demonstrated superior progression-free survival
(PFS) and OS than those with negative PD-L1. In the latest
review, Wu et al.16 retrieved the data for 128 PPLELC cases,
five of whom received ICIs in the second-line treatment,
whose median PD-L1 expression was 40% (range, 30%–80%).
Unexpectedly, three of these responded well, with the median
OS being 25.6 months (range, 10.2–50.2 months).16 This is
consistent with our patient, who had positive PD-L1 with
TPS of 10% and demonstrated a favorable durable tumor
control to pembrolizumab in the second line and atezolizu-
mab in combination with chemotherapy even in the sixth
line of treatment. Although the effectiveness of atezolizu-
mab could not solely be validated because of its combina-
tion with chemotherapy, using chemotherapy alone in a
later line before ABCP regimen showed a shorter time to
disease progression. This may imply the efficacy of ICI
therapy in this case. Therefore, our experience agrees with
the suggestion that PD-L1 expression is a biomarker for
improved survival and potential immunotherapy effective-
ness in advanced PPLELC.

F I G U R E 1 (a) Lymphoepithelial carcinoma (LEC) shows the sheet of poorly differentiated squamous cell carcinoma. The tumor shows a sheet of
spindle-shaped cells with eosinophilic cytoplasm and basophilic nuclei (asterisk) with some lymphocyte infiltrate accompanied by surrounding
lymphoplasmacytic stroma (arrow) (hematoxylin–eosin, original magnification �400). (b) p40 immunohistochemistry in LEC. The tumor cells show diffuse
and strong nuclear p40 staining indicating squamous differentiation (original magnification �400). (c) Epstein–Barr virus (EBV)-encoded small RNA (EBER)
in situ hybridization in LEC. EBER is diffusely positive in the tumor cells (original magnification �400). (d) Low expression of PD-L1 (22C3)
immunohistochemistry in LEC. The tumor cells show faint incomplete membrane staining of the PD-L1 staining (original magnification �600)
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This case is the first report to show the potential advan-
tage of using ICIs in the late line therapy, using PD-1/PD-L1
inhibitors one after another, for advanced PPLELC. This
patient achieved a final OS of 28 months, which is in line
with the median OS of 24 months, as previously reported.16

Although the efficacy of ICIs in PPLELC is difficult to quan-
tify because of the low incidence, our findings suggest that
EBV-associated PPLELC patients with positive PD-L1 expres-
sion may benefit from PD-1/PD-L1 inhibition, providing a
feasible treatment approach. Further large clinical trials are
warranted to obtain more insight into the usefulness of such
treatment regimens for this rare subtype of lung cancer.
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