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Abstract

 Urinary Bladder Cancer (BC) is a heterogeneous disease with diverse mor-
phologic and clinical manifestations. Lymphoepithelioma-like carcinoma of the uri-
nary bladder (LELCB) is rare form of BC with no standard therapies. Thus, novel 
therapies based on underlying tumor biology are needed. Molecular profiling can be 
used to detect mutational load and molecular subtypes of tumors, which may help in 
predicting a patient’s sensitivity to immunotherapy approaches, such as PD-1/PD-L1 
inhibition. Here we present a case of Lymphoepithelioma-like carcinoma of the urinary 
bladder (LELCB) in a 67-year-old male who underwent transurethral resection of blad-
der tumor (TURBT), pathology revealed muscle-invasive urothelial carcinoma, lymph 
epithelial type. Next-generation gene sequencing identified multiple gene alterations, 
and high Total Mutation Burden (TMB) in tumor specimens, suggesting targeting the 
PD-1/PD-L1 axis may be a therapeutic option. A further characterization and descrip-
tion of the outcomes of these rare tumors is warranted to help guide physicians and 
counsel patients.
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Introduction

 Lymphoepithelioma is an undifferentiated carcinoma 
of the nasopharynx, while Lymphoepithelioma-like carcinoma 
(LELC) is a tumor that resembles lymphoepithelioma in terms 
of pathological features. Pathological features include poorly 
differentiated epithelial cells with dense lymphoid cell infiltra-
tion. Since first described in the nasopharynx, LELC has been 
reported in multiple organ systems, such as head and neck, lung, 
cervix, stomach, skin, ovaries and breast[1-6]. Lymphoepithelio-
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ma-like carcinoma of the urinary bladder (LELCB) is an exceed-
ingly rare variant of infiltrating urothelial carcinoma that account 
approximately 0.3 - 1.3% of all bladder malignancies[7-9]. Given 
its rarity, and owing to the scarcity of reported cases, the optimal 
treatment is yet to be defined.
 Genetic profiling of tumors provides new avenues for 
treatment of the disease; next-generation molecular profiling 
may have a role in such rare neoplasms, by searching for sites 
of possible susceptibility to standard adjuvant therapies. Large 
comprehensive analyses such as that of The Cancer Genome 
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Atlas have provided important clues into carcinogenesis and 
revealed additional potentially druggable targets for metastatic 
bladder cancer[10]. Von Hoff and associates[11] performed molec-
ular profiling and treatment based on molecular profiling on 66 
patients with multiple tumor subtypes (breast, colorectal, ovar-
ian, and multiple rare malignancies). The authors demonstrated 
the ability to measure molecular targets in patients’ tumors, as 
well as to find potential therapeutic targets, and they observed 
a longer progression-free survival among patients treated on 
the basis of their molecular profiling when compared to their 
prior therapy. While the next-generation sequencing technology 
is becoming more accessible and widespread, molecular targets 
have not thoroughly proven to be reliable indicators of in vivo 
response to therapy. Despite this caveat, with rare tumors, for 
which large clinical trials are not feasible, molecular tumor pro-
filing may represent a clinician’s best attempt at an informed 
opinion about therapies. 
 We present a new case of this rare entity with molecular 
characterization of tumor sample using next-generation molecu-
lar techniques.

Case Presentation

 A 67-year-old male presented to his urologist com-
plaining of gross hematuria beginning in November 2016. Dig-
ital rectal exam was performed and revealed no abnormalities,  
prostate specific antigen level was 0.4. Urine culture was found 
to be negative. Urine cytology and FISH were suspicious for ma-
lignancy. Computed tomography of the abdomen at an outside 
facility revealed 6.1 × 1.8 cm irregular mass within the urinary 
bladder without ureteral obstruction (Figure 1). There was no 
evidence of metastatic disease. Patient subsequently underwent  
transurethral resection of bladder tumor (TURBT) on 3/14/2017 
and pathology revealed muscle-invasive urothelial carcinoma, 
lymph epithelial type (Figure 2). 

Figure 1: A coronal computed tomography scan with contrast demon-
strating a homogenous mass at the bladder neck. No metastases or 
lymphadenopathy were present.

Figure 2: Histopathological findings of the tumor underwent trans-
urethral resection of bladder tumor (TURBT) resulting in diagnosis of 
lymphoepithelioma-like carcinoma of the urinary bladder (LELCB). 
Haematoxylin and Eosin (HE) staining showed that the tumor consisted 
of cells with irregular nucleus borders and reactive lymphoplasmacytic 
cells in both the tumor and stromal tissue.

 Two weeks later a cystoscopy was performed, which 
showed inflammation and healing at the site of TURBT. After 
careful consideration, the patient decided to pursue an ongoing 
clinical trial at our institution: A Randomized Phase II Study 
of CO-eXpression ExtrapolatioN (COXEN) - Directed Neoad-
juvant Chemotherapy for Localized, Muscle-Invasive Bladder 
Cancer (ClinicalTrials.gov Registry Number: NCT02177695). 
He was randomized to the Gemcitabine & Cisplatin arm, which 
includes Gemcitabine, 1000 mg/m2, IV, Days 1 & 8, q21 days × 
4 cycles; Cisplatin, 70 mg/m2, IV, Day 1, q21 days × 4 cycles. He 
remains free of disease at last follow-up cystoscopy.

Next-generation Tumor Profiling 
 The tumor tissue was further evaluated with next-gen-
eration gene sequencing to evaluate for specific mutations. With 
hybridization capture of 3,769 exons from 315 cancer-related 
genes and introns of 28 genes commonly rearranged in cancer; ≥ 
50 ng of DNA, sequenced to high (average 756X), uniform cov-
erage. The mutational analysis revealed ten genes with known 
alterations (Table 1). Additionally, one or more Variants of Un-
known Significance (VUS) in 39 genes were detected in this pa-
tient’s tumor, including: ATM, PMS2, MLH1, and MSH6. The 
Tumor Mutation Burden (TMB) was 50 Muts/Mb.
 
Table 1: Next-generation sequencing of tumor tissue from revealed 10 
gene alterations.
Gene alterations
ERBB3 G284R
ARID1A Q1334_R1335insQ
AXIN1 G738R
CHD2 S23*
DNMT3A E240fs*70
MCL1 amplification
PMS2 E5*
TERT promoter -124C >T
TP53 Q331*
Tumor Mutation Burden 50 Muts/Mb

www.ommegaonline.org

Tumor Profiling Identified High Total Mutation Burden

Clin Trials Pathol Case Stud    |     Volume 2: Issue 267

http://www.ommegaonline.org


Discussion 

 Lymphoepithelial-like carcinomas are uncommon can-
cers. They are usually found in pharyngeal and foregut deriva-
tives like salivary glands, thymus, stomach and liver. However, 
recent cases of LELC detected in other anatomical locations 
are also reported, such as bladder[1], lacrimal glands[2], ova-
ries[3], cervix[4], skin[5], breast[6] etc. Since the first reported case 
of LELC in the lower respiratory tract by Bégin[12], there have 
been approximately 140 reported cases of LELCB worldwide 
in the literature[13]. The mean age of presentation is 70 years[13]. 
Lymphoepithelial carcinoma of the nasopharynx is associated 
with infection with the Epstein Barr Virus (EBV); however, no 
infectious risk factor is known for LELCB. The exact patho-
genesis of LELC remains unknown, but an abnormality in p53 
regulation and stem cell origin for the carcinoma have been sug-
gested [8-14]. 
 The disease biology and clinical behavior of LELCB 
have not been well-established. Due to the inflammatory cell 
infiltrate observed upon histologic examination, LELC may ap-
pear similar to a lymphoma or chronic inflammatory reaction; 
however, cytokeratin stains reveal the presence of carcinoma 
cells. The most common presenting symptom is gross hematuria 
accompanied by urgency, and most cases are in T2-T3 stage at 
the time of diagnosis[15]. Amin et al. subdivided LELC by deter-
mining the percentage of LELC morphology within the tumor, 
characterizing pure (100%), predominant (> 50%) and focal 
(< 50%) disease[16]. A pooled analysis of 140 cases of LELCB 
found that the best treatment modality (associated with the 
highest disease-free survival) is multi-modal treatment includ-
ing radical cystectomy[13]. In the case of muscle invasive dis-
ease, most authors recommended radical cystectomy[17]. How-
ever, benefits of neoadjuvant chemotherapy have been reported 
LELCB. For instance, Serrano et al conducted a pooled analysis 
of 56 patients and concluded that, whilst focal disease is more 
aggressive and requires a radical cystectomy, pure or predomi-
nant tumors are amenable to bladder-preserving treatment[18]. In 
the Serrano study, patients with pure/predominant LELCB who 
received systemic chemotherapy following TUR demonstrated 
a 100% disease-free survival, compared with 53% disease-free 
survival in those who did not, at a median follow-up of 34 and 
25 months respectively[18,19]. DInney et al used platinum-based 
chemotherapies for three patients with muscle-invasive LELCB, 
with all patients remaining free of recurrence after six years 
of follow-up[19]. Similar findings were reported by Lopez and 
Mori[7,15]. Given the favorable prognosis of the pure/predominant 
forms, coupled with the reported sensitivity to chemotherapy, 
some authors propose that radical cystectomy may be avoided in 
these cases and bladder-preserving strategy should further inves-
tigated[20].
 While current standard neoadjuvant chemotherapy with 
MVAC (methotrexate, vincristine, adriamycin, cisplatin) or GC 
is the standard of care in muscle-invasive BC, only a minority of 
patients achieve CR and a majority of patients still relapse after 
radical cystectomy[21]. In addition, for patients who are cispla-
tin-ineligible, there is no standard of care for neoadjuvant thera-
py. Immunotherapy agents are being utilized in several ongoing 
and planned trials in this setting[22].
 Recently, agents targeting the programmed death li-
gand 1 (PD-L1)/programmed death receptor 1 (PD-1) immune 
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checkpoint were shown to display impressive antitumor activ-
ity in various solid or hematological malignancies, including a 
subset of previously treated and treatment-naïve patients with 
mUC. In heavily pre-treated UC, trials are suggesting objective 
response rates above 30%[23]. PD-L1 immunohistochemical ex-
pression is thought to represent a biomarker predictive of drug 
sensitivity[24]. Chang et al reported a high level of programmed 
cell death-ligand 1 (PD-L1) expression and infrequent driver 
mutations in PLELCs as compared with conventional non-small 
cell lung cancer (NSCLC)[24]. Other investigators also showed 
that a large proportion of patients with pulmonary LELC had 
positive expression of PD-L1, supporting the potential use of 
anti-PD-1/PD-L1-targeted therapies in this distinct type of NS-
CLC[25]. Interestingly, response to PD-1 directed therapy is seen 
even in patients with no evidence of PD-1 positivity on immuno-
histochemistry[23]. This has led to the development of enhanced 
biomarkers, including assessing DNA mutation rates and im-
mune gene signatures to improve patient selection.
 The tumor of our patient harbors a high TMB. High 
TMB has been shown to be associated with sensitivity to im-
mune checkpoint inhibitors, including anti-CTLA-4 therapy in 
melanoma, and anti-PD-L1 therapy in urothelial carcinoma[26]. 
Increased TMB was associated with greater sensitivity to im-
munotherapeutic agents, including anti-CTLA-4, anti-PDL1, 
and anti-PD-L1 therapies. For patients with metastatic urothe-
lial carcinoma, those who responded to atezolizumab treatment 
had a significantly increased mutational load [12.4 Mutations 
(mut) per Megabase (Mb)] compared to non responders (6.4 
mut/Mb), and mutational load of 16 mut/Mb or higher was as-
sociated with significantly longer overall survival[27]. Therefore, 
increased TMB or PD-L1 evidence on IHC both serve as pre-
dictors for clinical response to targeted immunotherapy. This is 
especially useful in patients who do not qualify for traditional 
platinum-based therapy due to comorbidities. 

Conclusion 

 To our knowledge, this is the first report in the literature 
describing the gene expression profiling of LELCB. Our case 
also highlights that the identification of very high mutation bur-
den and multiple actionable genomic alterations in this patient’s 
tumor may serve as the potential targets for future immunother-
apy and target therapy in this rare disease. 
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