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Metastatic lymphoepithelioma-like carcinoma of the lung treated
with nivolumab: a case report and focused review of literature
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Abstract: In recent years, significant advances have been made in cancer immunotherapy. Here, we

present the first report of a patient with lymphoepithelioma-like carcinoma (LELC) of the lung, an Epstein-

Barr virus (EBV)-associated lung cancer, who was treated with nivolumab, a fully human IgG4 anti-PD-1

monoclonal antibody. We also carry out a focused review to identify and examine studies of LELC of the

lung in the literature. This case report highlights the need to further assess the role of immune checkpoint

inhibitors in LELC of the lung.
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Case presentation

Ms. Y is a 37-year-old Chinese female with a history of
lymphoepithelioma-like carcinoma (LELC) of the lung
and hepatitis B virus infection who has never smoked. She
was initially diagnosed in 2012 with an 8.6 cm mass in the
left upper lobe and underwent two cycles of neoadjuvant
chemotherapy with cisplatin and docetaxel followed by left
upper lobectomy and mediastinal lymph node dissection.
The pathologic stage of disease was stage IIIA (T3N2MO).
After being lost to follow-up for 2 years, she presented to
the Georgetown Lombardi Comprehensive Cancer Center
in 2014 with a three-month history of cough, shortness
of breath, and upper back pain. A positron emission
tomography-computed tomography (PET-CT) scan showed
multiple, bilateral [*F]-fluoro-2-deoxy-D-glucose (FDG)-
avid pulmonary nodules, extensive hilar and mediastinal
lymphadenopathy, and multiple skeletal metastases. A
magnetic resonance imaging (MRI) of the spine confirmed
the presence of osseous metastatic disease throughout the
vertebral column. A brain MRI showed no evidence of
intra-cranial metastasis.

Pathologic evaluation of the resected tumor confirmed
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the diagnosis of LELC of the lung (Figure 1). Molecular
analyses of the original tumor showed no EGFR, ALK or
KRAS genetic alterations. Initial treatment consisted of
decompression spinal corpectomy (C7-T73) and palliative
radiation therapy (10 fractions) to L2-L5 metastatic
lesions followed by systemic chemotherapy with 6 cycles
of carboplatin and pemetrexed. The tumor was refractory
to chemotherapy with disease progression in the bones and
lungs and development of hepatic metastases (Figure 2A).
The next line of treatment consisted of nivolumab 3 mg/kg
administered intravenously every 2 weeks. Ten days
after the first dose of nivolumab, the patient developed
tachypnea and cough that were concerning for treatment-
induced pneumonitis. CT chest showed an increase in
pulmonary and hepatic metastatic disease and a large
right pleural effusion (Figure 2B). Due to the possibility of
pseudoprogression and lack of other effective therapy, the
patient underwent a therapeutic thoracentesis and continued
treatment with nivolumab. Within the next 2 weeks the
patient developed abdominal discomfort, diarrhea, and
leukocytosis, suggestive of immune-related colitis. She was
admitted to the hospital for further management. Imaging
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Figure 1 Microscopic findings of the resected tumor. Undifferentiated carcinoma with poorly defined nests of neoplastic cells within a
stroma exhibiting prominent lymphoplasmacytic infiltrate (A, hematoxylin and eosin, 20x). EBV-encoded RNA (EBER) /7 situ hybridization

shows intense signal in most of the neoplastic cells (B, 20x). Moderate to strong PD-L1 expression by the majority of neoplastic cells (C,

20x). Intratumoral CD8+ positive lymphoid cells are also present (D, 20x).

studies showed new splenic and adrenal metastases, a
pericardial effusion, and deep venous thrombosis in the left
subclavian vein. Due to rapidly progressive lung cancer,
comfort care measures were initiated and the patient passed
away, 3 years after her initial diagnosis and 1 year after
recurrence.

Review of literature and results

We performed a search of the literature with PubMed
using the search term (lymphoepithelioma[tiab]) and
(pulmonary([tiab] or lung[tiab]) on February 12, 2016. A
total of 139 articles were retrieved and reviewed. Case series
reported in English with more than 10 cases were read in
full and summarized. A manual search of references cited in
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case series and systematic reviews was performed.

Between 1987 and 2016, 12 case series were identified
that described a total of 501 cases of LELC of the lung
(Table 1). The mean age at diagnosis was 53.6 years and
46.7% individuals were males. Among 11 studies that
reported the percentages of ever smokers, 24.5% of
patients were smokers. Two hundred and fifty eight (51.5%)
patients were diagnosed with early stage disease (stage I
or II). The majority of patients received multimodality
therapy consisting of surgery in combination with
chemotherapy, radiation, or both. In advanced cases,
palliative chemotherapy and/or radiation were used. The
most commonly used chemotherapy regimens included
cisplatin or carboplatin in combination with 5-fluorouracil,
paclitaxel, docetaxel, or gemcitabine (14-17). Although
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Figure 2 Computed tomography (CT) findings. (A) A restaging CT scan obtained after 6 cycles of systemic chemotherapy shows new and

enlarging pulmonary metastases (arrowheads) and hepatic metastases (arrows); (B) a restaging scan obtained after one dose of nivolumab

shows increased pulmonary (arrowheads) and hepatic metastatic lesions (arrows).

Table 1 Case series of lymphoepithelioma-like carcinoma of the lung published between 1987 and 2016

Author No.

[publication C’:Sc;s '\(A;J;a M[?::QZ?G A;Zn smokers* stg‘:é ::mﬁ/rlv Treatment [No.] Prognosis
year] (%)
Chan et al. 11 5 55.8 11 2 717211 Surgery [8] Stage I: 5 alive at 5-24 months
[1995] (1) (54.5) [38-78] [100] (18.2) Surgery/palliative RT [1] Stage II: 1 alive at 6 months
Stage lII: 1 died at 4 months (not
treated), 1 alive at 18 months
Han et al. 32 22 54.4 32 NA 12/8/11/1 Surgery [14] 2- and 5-year OS rates (%)
[2001] (2,3) (68.8) [39-72] [100] Surgery/RT [14] Stage I: 75.0 and 53.5
Surgery/CTX [1] Stage Il: 100 and 62.5
Surgery/CTX/RT [3] Stage Ill and IV: 80.8 and 60.6
Changetal. 23 7 57 23 6 8/3/8/4 Surgery [17] Stage I: 6 alive at 11-74 months, 1
[2002] (4) (30.4) [42-80] [100] (26.1) CTX alone [3] died of asthma, 1 lost to follow-up
CTX then surgery [1] Stage II: 2 alive at 26-66 months, 1
CTX/RT [2] died of disease at 17 months
Stage ll: 7 alive at 4-55 months, 1
died of disease at 18 months
Stage IV: 3 alive at 4-27 months, 1
lost to follow-up
Ngan et al. 19 9 52.7 19 8 4/2/8/5 Surgery [4] Median OS: 24 months
[2004] (5) (47.3)  [NA] [100] (42.1) CTX alone [6]
CTX/RT [3]
RT [2]

Table 1 (continued)
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Auth?r . No. Male Mean age Asian No. . No. tumor .
[publication cases (%) [range]  [%] smokers stage VIV Treatment [No.] Prognosis
year] (%)
Liang et al. 52 29 51 52 13 (25.0) 16/9/24/3 Surgery [18] 2- and 5-year OS rates (%) in all
[2012] (6) (55.8) [9-74] [100] Surgery/CTX + RT [25] patients: 88 and 62
CTX [8] Median survival of 12 patients with
CTX/RT [1] advanced disease received treatment
containing CTX: 39.1 months
Huangetal. 21 5 55.6 21 6 (28.6) 2/2/13/4 Surgery [2] Median OS
[2012] (7) (23.8) [37-75] [100] Surgery/CTX [6] Stage | and II: not reached
Surgery/CTX/RT [5] Stage Ill and IV: 3.4 years
CTX/RT [6]
CTX [2]
Liu et al. 32 11 50.9 32 7(21.9) 9/6/12/5 Surgery [9] NA
[2014] (8) (34.4) [25-71] [100] Surgery/CTX [18]
CTX/RT [1]
CTX [4]
Mo et al. 35 20 54.7 37 7 (20.0) 11/9/13/2 Surgery [22] Median OS for all patients: not
[2014] (9)** (57.1) [35-74] [100] Surgery/CTX [10] reached
CTX/RT [1] 2- and 5-year OS rates (%) in all
CTX[1] patients: 81 and 51
Sun et al. 18 11 57.3 18 4(22.2) 8/4/6/0 NA Median OS survival for all patients:
[2014] (10) 61.1)  [NA] [100] not reached
Changetal. 66 25 57.5 66 8(12.1) 26/14/26 Surgery [33] 5-year OS rate (%)
[2015] (11) (37.9) [39-85] [100] (stage IlI/IV)  Surgery/CTX [15] Stage I: 100
Surgery/RT [1] Stage II: 75
Surgery/CTX/RT [7] Stage Il and IV: 69.2
CTX/RT [5]
Jiang et al. 79 39 52 79 22 (27.8) 44 (stage I/Il)/  Surgery [38] 3- and 5-year OS rate (%): 88 and 79
[2015] (12)** (49.4) [11-74] [100] 35 (stage IlI/IV) Surgery/CTX or RT [35]
CTX [6]
Fang et al. 113 51 52 113 32 (28.3) 29/24/45 Surgery [36] 5-year OS rate (%)
[2015] (13)** (45.1) [28-74] [100] (stage llIA)/15  Surgery/CTX [77] Stage I: 87.5
(stage IIB/IV) Stage II: 92.9
Stage IllIA: 64.2

Stage IIB/IV: 36.6

*, Including active and past smokers; **, study populations are from the same hospital in China. CTX, chemotherapy; NA, not available;

OS, overall survival; RT, radiation therapy.

there was heterogeneity in reporting prognosis, patients
with early stage disease had a longer overall survival (OS).

Discussion

LELC, an Epstein-Barr virus (EBV)-driven cancer, is more
prevalent in the nasopharynx, but can originate from other
organs such as the lung and gastrointestinal tract (14).
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LELC of the lung is a rare subtype of lung cancer that was
first described in 1987 (18). Since then, several case series,
most of which are from Asia, have been published (14); cases
series in the western population are rarer and smaller. Based
on our literature review, LELC of the lung occurs more
often in younger patients with no history of smoking, and
is associated with a better prognosis than adenocarcinoma,
squamous cell carcinoma, or large cell carcinoma of the
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lung (10,19). Due to the rarity of LELC of the lung, there
is a lack of prospective studies comparing various treatment
strategies and therefore treatment guidelines are similar to
those used for other forms lung cancer.

Immune checkpoint inhibitors, targeting cytotoxic
T-lymphocyte antigen-4 (CTLA-4) and programmed
death-1 (PD-1) are a recent addition to the treatment
arsenal against different types of advanced cancers, including
lung cancer (20). Two anti-PD-1 antibodies, nivolumab and
pembrolizumab, have shown survival benefits over standard
second-line chemotherapy for advanced non-small cell lung
cancer (NSCLC) (21,22), and are approved for treatment
of unresectable NSCLC after progression on platinum-
containing chemotherapy, or appropriate molecular-targeted
therapy in patients with EGFR-sensitizing mutations or ALK
translocations. The role of immune checkpoint blockade in
LELC of the lung remains unknown, but activity of immune
checkpoint inhibitors observed in other virus-associated
cancers warrants further evaluation of this new class of cancer
therapeutics in patients with LELC of the lung. For example,
the objective response rate (ORR) in patients with virus-
associated hepatocellular carcinoma (HCC) treated with
nivolumab was 32%, which was higher than the ORR (15%)
in uninfected patients with HCC (23). Similarly, the use of
pembrolizumab for the treatment of recurrent or metastatic
squamous cell carcinoma led to a higher ORR in patients
with human papillomavirus (HPV)-positive tumor (25%),
compared to those with HPV-negative tumor (14%) (24).
In patients with Merkel-cell carcinoma, a skin cancer
linked to the Merkel-cell polyomavirus, the ORR was 56%
after treatment with pembrolizumab (25). In these studies,
patients who responded to anti-PD-1 blockade experienced
durable responses.

To our knowledge, this is the first report of the use of
nivolumab in a patient with LELC of the lung. Several
studies have shown that tumors expressing PD-1 ligand
(PD-L1) are more likely to respond to PD-1/PD-L1
blockade (22,26-28). In patients with previously treated
advanced NSCLC who were treated with pembrolizumab,
the ORR was 19.4% in unselected cases, but the ORR was
much higher at 45.2% in those with intratumoral PD-L1
expression of 50% or greater (27). In two phase III trials
of nivolumab in NSCLC, PD-L1 expression on tumor
cells was predictive of treatment outcomes including ORR
and OS in patients with non-squamous NSCLC, but not
in those with squamous NSCLC (21,29). More research
is needed to determine the optimal assay and cutoff for
determining PD-L1 positivity. Three retrospective series
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analyzed PD-L1 expression in a total of 258 cases of LELC
of the lung (11-13). The threshold for a positive result was
membranous expression in >5% tumor cells. Of a total of
359 samples analyzed, 210 (59%) were PD-L1 positive. It
has been suggested that EBV-induced latent membrane
protein 1 (LMP1) and interferon-gamma pathways may be
implicated in upregulation of PD-L1 expression (30). Taken
together, these findings provide a rationale to treat patients
with LELC of the lung with immune checkpoint therapy.
Unfortunately, treatment with nivolumab did not
result in an objective response in our patient with rapidly
progressing disease. Several factors might explain the lack
of response in this case, despite tumor cell expression
of PD-L1. First, tumors with a high mutational burden
appear to be more likely to respond to immune checkpoint
inhibitors (31). The patient was a never-smoker and
therefore it is possible that her tumor had a low mutational
burden. Second, other factors appear to influence the ability
of tumors to respond to anti-PD-1 therapy including the
presence of a T-cell-inflamed tumor microenvironment
and changes in other biologic pathways such as DNA
mismatch repair (32,33). Intratumoral infiltration of
CD8+ T cells, which is associated with responses to anti-
PD-1 therapy (34), was present in this case. The lack of
response to nivolumab despite the presence of intratumoral
CD8+ T cells suggests that other immunological factors
are also playing a role in innate resistance to nivolumab.
Recently, a transcriptional signature called innate anti-
PD-1 resistance (IPRES) was found to be predictive of
treatment outcomes after anti-PD-1 treatment in patients
with melanoma (35). Validation of the predictive value
of IPRES in other tumor types including lung cancer
may shed further light on the mechanisms of resistance
to immune checkpoint inhibitors. Although the tumor
sample in this case was not checked for the presence
of microsatellite instability (the phenotypic feature of
mismatch repair deficiency), analyses of gastric carcinomas
have shown low levels of microsatellite instability in EBV-
positive cases (36). Third, the interaction between immune
cells and cancer is dynamic in nature. Immunological
biomarkers including PD-L1 expression and intratumoral
infiltration of CD8+ T cells can change over time as well
as in response to treatment such as chemotherapy (37,38).
Given that her tumor sample was collected from surgery
and the patient underwent chemotherapy prior to treatment
with nivolumab, the immunological characterization of her
tumor at the time of nivolumab therapy might be different
from that of the baseline tumor tissue. Various strategies
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to improve responses to immune checkpoint inhibitors
are being explored to overcome resistance to immune
checkpoint inhibitors. These include combination of
immune checkpoint blockade with chemotherapy, radiation
therapy, targeted therapy, and other immunostimulatory
treatments, and methods to generate a T-cell-inflamed
tumor microenvironment (39).

Lastly, the patient did not have any targetable genetic
aberrations, which is not surprising because several studies
have reported that driver mutations were infrequent in
LELC of the lung. For example, in a study from Taiwan,
EGFR mutations were detected only in 12.1% of patients
and there were no ALK or ROS1 genetic aberrations (11).
Another study of 42 patients with LELC of the lung
showed that there was only one patient (2.4%) with EGFR
activating mutation (L858R) and none of the patients had
ALK rearrangement (40).

In summary, we report here a case of LELC of the lung,
which is an uncommon subtype of lung cancer with lack of
response to immune checkpoint blockade with nivolumab.
Since a large fraction of LELC of the lung express PD-L1,
a potential biomarker of response to PD-1/PD-L1 therapy,
further prospective studies are needed to define the clinical
activity and safety of immune checkpoint blockade in these
patients. In patients with a lack of response to single-agent
immune checkpoint inhibitor therapy, additional strategies
need to be explored to overcome resistance including
combination with other anticancer treatments.
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