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Abstract: Primary Epstein-Barr-Virus (EBV)-associated pulmonary lymphoepithelioma-like carci-
noma (LELC) is an aggressive rare cancer. Higher incidences have been observed in Asian sub-
populations. Multimodal treatment paradigms have emerged as promising novel strategies in the
management of advanced NSCLC. In this report, we describe the case of a 34-year-old female patient
of Asian origin with a post-partum initial diagnosis of pulmonary LELC. Multimodal treatment
with chemoimmunotherapy and hypofractionated irradiation to the primary tumour and main
metastatic sites led to a favourable response demonstrating that radiotherapy may potentially aug-
ment anti-tumour immunity. To the best of our knowledge, this is the first case report on this
novel therapy strategy of multi-site hypofractionated radiotherapy and chemoimmunotherapy for
metastatic pulmonary EBV-associated LELC.

Keywords: EBV-associated lymphoepithelioma-like lung carcinoma; LELC; multi-site radiation
therapy; chemoimmunotherapy; lung cancer in pregnancy

1. Introduction

Epstein-Barr-Virus(EBV)-associated lymphoepithelioma-like carcinoma (LELC) of the
lung is an extremely rare, non-small cell lung cancer subtype accounting for approximately
0.7% of cases [1], predominantly seen in female Asian never-smokers. As of yet, there is a
paucity of data on its optimal management. Contemporary reports describing treatment
with immune checkpoint inhibitors (ICIs) have been published [1–4]. Promising results in
the management of advanced NSCLC with the combination of chemoradioimmunotherapy
portend the successful application of a multimodal approach in this setting [5].
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2. Case Presentation

A 34-year-old never-smoker Asian woman was referred to our department in October
2020 after a post-partum diagnosis of metastatic pulmonary LELC. Prior to diagnosis, the
patient (63 kg, 172 cm) had complained of lower back/hip pain radiating down the right leg
during pregnancy. In week 35, the patient went into spontaneous labour and underwent
a cesarean section. Due to pain aggravation post-partum, an MRI scan was performed,
revealing multiple bone metastases with the main sites in the upper third of the right femur,
sacral bone and Th8–9. A CT-guided biopsy of the bone lesion in the right femur was
suggestive of secondary metastasis of poorly differentiated SCC with lymphoplasmacytic
infiltrates (p40, p63, CK5/6 and EBV positive; ER/PR 30%/10%; p16, TTF-1, CK20 & GATA
3 negative). A further histopathologic evaluation confirmed LELC (Figure 1).
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Figure 1. Histology reveals a poorly differentiated carcinoma with syncytial growth pattern and
dense lymphocytic infiltrate (A). In situ hybridisation for EBV-encoded small RNA (EBER) selectively
labels the carcinoma cells, while the lymphoid cells are negative (B), proving infection with Epstein-
Barr-Virus (EBV). The tumour cells show diffuse staining for p40 (C) and cytokeratin 5/6 (D), both
indicating squamous differentiation.

An 18F-FDG PET/CT revealed a large stenotic tumour in the right lower lobe with
multiple PET-positive mediastinal lymph nodes, a satellite lesion and multiple bone metas-
tases (Figure 2). There was no evidence of brain metastasis after performing a cranial
MRI, hence cT3 cN3 cM1c (TNM 8th edition). Next-generation sequencing (OncomineTM
Focus Assay, Thermo Fisher Scientific, MA, USA) found no actionable driver mutations
but did find an inactivating E886X mutation in the ATRX-gene; the PD-L1 TPS was 10%.
Following a discussion at the multidisciplinary tumour board (MTB), systemic treatment
with platinum-based chemoimmunotherapy (cisplatin 75 mg/m2, first cycle)/carboplatin
AUC5; paclitaxel 200 mg/m2; pembrolizumab 200 mg every three weeks (q3W) and bis-
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phosphonates every 4 weeks (q4W) were initiated in 11/2020. Between the first two cycles,
moderate hypofractionated radiotherapy was delivered to the metastases in the right femur
and the primary intrathoracic tumour with the inclusion of Th8-9 in the same target volume
with 5 daily fractions of 4.0 Gy to a total dose of 20.0 Gy (Figure 3). Radiotherapy was
well-tolerated and alleviated the back pain, therefore, seamless radiotherapy of the PET
positive metastases in the sacral bone followed (Figure 3).
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Figure 3. Radiotherapy volumes of “multi-site” radiotherapy of a 34-year-old woman with stage IV
NSCLC: primary tumour & Th8-9 (A/B), right Femur (C) and sacral lesions (D). Dose concept for all
locations: 5 × 4.0 Gy.

A follow-up PET/CT 12/2020 after 2 cycles revealed a favourable response with a
partial radiological (RECIST 1.1) and metabolic response (PMR). PET/CT after 4 cycles
01/2021 showed slight progression (PD). The patient received two further cycles and
continued with pembrolizumab monotherapy from 03/2021 onwards. Another PET/CT,
after 5x pembrolizumab confirmed disease progression (nodal, bone). The case was again
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discussed 06/2021 at MTB and, after a renewed biopsy of a new lesion of the L5 confirmed
LELC, a second-line systemic therapy analogue CheckMate 9LA was recommended [6]. The
first cycle was recently administered, and renewed analgetic moderately hypofractionated
radiotherapy of the bone metastases in L4/5 with 20.0/4.0 Gy has now been planned.

3. Discussion

LELC is a rare subtype of NSCLC. Recently, Yeh at al. identified a group of EBV-
associated carcinomas with a less significant lymphocytic infiltration than classic LELC
and similar molecular characteristics, proposing the grouping of both entities under the
term “EBV-associated pulmonary carcinoma” [7]. In the present case report, we describe
the medical history of a young Asian patient with a post-partum (gravida II) and newly
diagnosed EBV-associated metastatic pulmonary carcinoma. This case was distinct due to
a suspected gynaecologic malignancy, for which a hormone receptor immunohistochem-
istry was performed revealing an ER/PR status of 30%/10%, which potentially promoted
tumour growth during pregnancy, a process that has previously been described in litera-
ture [8–10]. To the best of our knowledge, this is the first report on first-line multimodal
chemoradioimmunotherapy in LELC. Our patient displayed a rapid response to the initial
treatment, demonstrating favourable response at all sites. However, the oligoprogression
of three of the bone metastases was confirmed approximately six months after the start of
pembrolizumab maintenance. In addition, the prognostic value of circulating EBV-DNA in
pulmonary LELC has been described in [11]. In the current case, the circulating EBV-DNA
was not measured. However, during the course of treatment, a bone marrow aspirate and
multiple oropharyngeal washes tested negative for EBV-DNA.

Previously, a study in China was published, regarding a small retrospective anal-
ysis of metastatic/recurrent LELC treated with ICIs or chemotherapy, which demon-
strated superior progression-free survival in the immunotherapy arm (15 vs. 7.9 months;
p < 0.05) [4]. In another large LELC series, including 5/128 LELC patients who received ICIs
as salvage therapy, the best outcome was a stabilization of the disease in all patients [3]. The
combination of chemoimmunotherapy with irradiation to sites allows for the achievement
of an accelerated objective response with rapid tumour shrinkage which may correlate
with signaling pathways (DAMPs, tumour antigens and neoantigens) and a stimulation of
the adaptive immune system to promote an enhanced anti-tumour immune response. The
rationale for using multiple/all site irradiation in order to enhance anti-tumour responses
has been documented by Brooks and Chang [12]. Furthermore, the most appropriate
metastatic site for irradiation, as the one that is most likely to induce immunogenic cell
death, remains unclear [13]. In the current case, irradiation to the main metastatic locations
was performed, leading to a partial radiological and metabolic response. The metabolic
response was recently found to be a survival prognosticator in advanced NSCLC [14,15].

4. Conclusions

To the best of our knowledge, this is the first report on multimodal therapy for
metastatic pulmonary EBV-associated LELC for moderately hypofractionated radiotherapy
to the primary tumour and main metastatic sites. This treatment combination is promising
and could be a better avenue than chemo-immunotherapy alone for highly selected patients
(young patients, favourable PS).

Author Contributions: Conceptualization, M.P., C.E., K.K., M.D., A.T., I.A.-A., M.U., J.N., T.K. and
F.M.; writing—original draft preparation, M.P., C.E., K.K., M.D., A.T., I.A.-A., M.U., J.N., T.K. and
F.M.; writing—review and editing, M.P., C.E., K.K., M.D., A.T., I.A.-A., M.U., J.N., T.K. and F.M. The
final version of the manuscript was read and approved by M.P., C.E., K.K., M.D., A.T., I.A.-A., M.U.,
J.N., T.K. and F.M. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.



Diagnostics 2021, 11, 2072 5 of 5

Informed Consent Statement: Informed consent was obtained from the patient involved in this
case report.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Darrason, M.; Martin, A.; Soussan, M.; Chouahnia, K.; Pailler, M.-C.; Boudabous, H.; Brillet, P.-Y.; Bousquet, G.; Zelek, L.;

Duchemann, B. Immunotherapy for LELC: Case Report and a Focused Review. Clin. Lung Cancer 2019, 20, e393–e401. [CrossRef]
[PubMed]

2. Fan, Y.; Li, C.; Qin, J.; Lu, H. Primary pulmonary lymphoepithelioma-like carcinoma. Med. Oncol. 2020, 37, 1–9. [CrossRef]
[PubMed]

3. Wu, Z.; Xian, X.; Wang, K.; Cheng, D.; Li, W.; Chen, B. Immune Checkpoint Blockade Therapy May Be a Feasible Option for
Primary Pulmonary Lymphoepithelioma-like Carcinoma. Front. Oncol. 2021, 11, 626566. [CrossRef] [PubMed]

4. Fu, Y.; Zheng, Y.; Wang, P.-P.; Chen, Y.-Y.; Ding, Z.-Y. Pulmonary Lymphoepithelioma-Like Carcinoma Treated with Immunother-
apy or Chemotherapy: A Single Institute Experience. Onco Targets Ther. 2021, 14, 1073–1081. [CrossRef] [PubMed]

5. Ettinger, D.S.; Wood, D.E.; Aisner, D.L.; Akerley, W.; Bauman, J.R.; Bharat, A.; Bruno, D.S.; Chang, J.Y.; Chirieac, L.R.;
D’Amico, T.A.; et al. NCCN Guidelines Insights: Non-Small Cell Lung Cancer, Version 2.2021. J. Natl. Compr. Cancer Netw.
JNCCN 2021, 19, 254–266. [CrossRef] [PubMed]

6. Paz-Ares, L.; Ciuleanu, T.E.; Cobo, M.; Schenker, M.; Zurawski, B.; Menezes, J.; Richardet, E.; Bennouna, J.; Felip, E.; Juan-Vidal, O.; et al.
First-line nivolumab plus ipilimumab combined with two cycles of chemotherapy in patients with non-small-cell lung cancer
(CheckMate 9LA): An international, randomised, open-label, phase 3 trial. Lancet Oncol. 2021, 22, 198–211. [CrossRef]

7. Yeh, Y.-C.; Ho, H.-L.; Lin, C.-I.; Chou, T.-Y.; Wang, Y.-C. Whole-exome Sequencing of Epstein-Barr Virus–associated Pul-
monary Carcinoma With Low Lymphocytic Infiltration Shows Molecular Features Similar to Those of Classic Pulmonary
Lymphoepithelioma-like Carcinoma. Am. J. Surg. Pathol. 2021, 45, 1476–1486. [CrossRef] [PubMed]

8. Ishibashi, H.; Suzuki, T.; Suzuki, S.; Niikawa, H.; Lu, L.; Miki, Y.; Moriya, T.; Hayashi, S.-I.; Handa, M.; Kondo, T.; et al.
Progesterone Receptor in Non–Small Cell Lung Cancer—A Potent Prognostic Factor and Possible Target for Endocrine Therapy.
Cancer Res. 2005, 65, 6450–6458. [CrossRef] [PubMed]

9. Hsu, L.-H.; Chu, N.-M.; Kao, S.-H. Estrogen, Estrogen Receptor and Lung Cancer. Int. J. Mol. Sci. 2017, 18, 1713. [CrossRef]
[PubMed]

10. Marquez-Garban, D.C.; Mah, V.; Alavi, M.; Maresh, E.L.; Chen, H.-W.; Bagryanova, L.; Horvath, S.; Chia, D.; Garon, E.; Goodglick, L.; et al.
Progesterone and estrogen receptor expression and activity in human non-small cell lung cancer. Steroids 2011, 76, 910–920.
[CrossRef] [PubMed]

11. Hu, Y.; Ren, S.; Liu, Y.; Han, W.; Liu, W. Pulmonary Lymphoepithelioma-Like Carcinoma: A Mini-Review. Onco Targets Ther. 2020,
13, 3921–3929. [CrossRef] [PubMed]

12. Brooks, E.D.; Chang, J.Y. Time to abandon single-site irradiation for inducing abscopal effects. Nat. Rev. Clin. Oncol. 2018,
16, 123–135. [CrossRef] [PubMed]

13. Käsmann, L.; Eze, C.; Manapov, F. Stereotactic Body Radiation Therapy (SBRT) Combined with Immune Check-Point Inhibition
(ICI) in Advanced Lung Cancer: Which Metastatic Site Should Be Irradiated to Induce Immunogenic Cell Death? Int. J. Radiat.
Oncol. 2020, 108, 225–226. [CrossRef] [PubMed]

14. Eze, C.; Schmidt-Hegemann, N.S.; Sawicki, L.M.; Kirchner, J.; Roengvoraphoj, O.; Käsmann, L.; Mittlmeier, L.M.; Kunz, W.G.;
Tufman, A.; Dinkel, J.; et al. PET/CT imaging for evaluation of multimodal treatment efficacy and toxicity in advanced
NSCLC—current state and future directions. Eur. J. Nucl. Med. Mol. Imaging 2021, 48, 3975–3989. [CrossRef] [PubMed]

15. Unterrainer, M.; Taugner, J.; Käsmann, L.; Tufman, A.; Reinmuth, N.; Li, M.; Mittlmeier, L.M.; Bartenstein, P.; Kunz, W.G.; Ricke,
J.; et al. Differential role of residual metabolic tumor volume in inoperable stage III NSCLC after chemoradiotherapy ± immune
checkpoint inhibition. Eur. J. Nucl. Med. Mol. Imaging 2021, 2021, 1–10. [CrossRef]

http://doi.org/10.1016/j.cllc.2018.12.008
http://www.ncbi.nlm.nih.gov/pubmed/30691964
http://doi.org/10.1007/s12032-020-1344-3
http://www.ncbi.nlm.nih.gov/pubmed/32146584
http://doi.org/10.3389/fonc.2021.626566
http://www.ncbi.nlm.nih.gov/pubmed/33981599
http://doi.org/10.2147/OTT.S290113
http://www.ncbi.nlm.nih.gov/pubmed/33628032
http://doi.org/10.6004/jnccn.2021.0013
http://www.ncbi.nlm.nih.gov/pubmed/33668021
http://doi.org/10.1016/S1470-2045(20)30641-0
http://doi.org/10.1097/PAS.0000000000001722
http://www.ncbi.nlm.nih.gov/pubmed/33927156
http://doi.org/10.1158/0008-5472.CAN-04-3087
http://www.ncbi.nlm.nih.gov/pubmed/16024650
http://doi.org/10.3390/ijms18081713
http://www.ncbi.nlm.nih.gov/pubmed/28783064
http://doi.org/10.1016/J.STEROIDS.2011.04.015
http://www.ncbi.nlm.nih.gov/pubmed/21600232
http://doi.org/10.2147/OTT.S241337
http://www.ncbi.nlm.nih.gov/pubmed/32494151
http://doi.org/10.1038/s41571-018-0119-7
http://www.ncbi.nlm.nih.gov/pubmed/30401936
http://doi.org/10.1016/j.ijrobp.2020.04.002
http://www.ncbi.nlm.nih.gov/pubmed/32414625
http://doi.org/10.1007/s00259-021-05211-8
http://www.ncbi.nlm.nih.gov/pubmed/33760957
http://doi.org/10.1007/s00259-021-05584-w

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

