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tumor that deserves further
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with distinct genomic and
clinical features
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Lymphoepithelioma-like cholangiocarcinoma (LEL-CC) is a rare variant of

cholangiocarcinoma characterized by undifferentiated malignant epithelial cells

and a significant lymphoid infiltrate. Due to its rarity, there is currently no

established treatment protocol for LEL-CC, and limited data are available

regarding the genomic landscape of this rare tumor. In this report, we present

the case of an 84-year-old woman with a history of Hepatitis C-related cirrhosis

who was diagnosed with EBV-negative LEL-CC. This tumor presented as a double

primary tumor together with amoderately differentiated hepatocellular carcinoma,

at the time of first diagnosis. After surgical resection, the patient experienced a

relapse with intracolonic metastasis. Comprehensive genomic profiling revealed

unique genetic features consistent with LEL carcinoma of other sites of origin. The

genetic and clinical characteristics of our case highlight the need for further

research on this rare variant of cholangiocarcinoma. Gaining insights into the

molecular mechanisms behind this type of cancer could lead to the development

of effective targeted therapies or immunotherapeutic approaches.
KEYWORDS

lymphoepithelioma-like cholangiocarcinoma, HCC-CC double primary tumor,
intracolonic metastasis, EBV-negative cholangiocarcinoma, HCV-related cirrhosis
frontiersin.org01

https://www.frontiersin.org/articles/10.3389/fonc.2025.1620328/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1620328/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1620328/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1620328/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1620328/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1620328/full
https://www.frontiersin.org/articles/10.3389/fonc.2025.1620328/full
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2025.1620328&domain=pdf&date_stamp=2025-08-04
mailto:salvatore.corallo@unipv.it
https://doi.org/10.3389/fonc.2025.1620328
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2025.1620328
https://www.frontiersin.org/journals/oncology


Corallo et al. 10.3389/fonc.2025.1620328
1 Introduction

Lymphoepithelioma-like cholangiocarcinoma (LEL-CC) is a

rare variant of cholangiocarcinoma (CC) characterized

histologically by lymphoid cells infiltrating the tumor and the

surrounding stroma. The first case of LEL-CC was reported by

Hsu et al. in 1996 (1). Since then, additional cases have been

documented, and the number of reports has increased in recent

years (2).

Tumors exhibiting lymphoepithelioma-like features have been

reported in various organs, including the gastrointestinal tract,

lungs, salivary glands, thymus, and urinary tract (3–6). Similar to

the more widely recognised lymphoepithelioma-like variant of

gastric cancer (7), a connection between Epstein-Barr virus (EBV)

infection and this uncommon variant of CC has been extensively

reported (8). Some evidence suggests that EBV infection may be

directly implicated in the tumorigenesis of LEL-CC (9). However,

not all EBV-associated CC cases exhibit lymphoepithelioma-like

features, and approximately 30% of LEL-CCs are found to be EBV-

negative (8).

LEL-CC often lacks specific symptoms, making it frequently

incidentally detected in asymptomatic patients during imaging

studies. The studies that have examined the radiological features

of LEL-CC showed that, compared to classical intrahepatic

cholangiocarcinomas (iCCs), LEL-CCs appear as masses with a

combination of hypervascularity, washout, delayed intratumoral

enhancement, or pseudocapsule enhancement, and a well-defined

boundary (10, 11). However, these imaging features can overlap

with those of metastases, iCC, and hepatocellular carcinoma (HCC)

(12), which means the diagnosis of LEL-CC primarily depends

on histopathology.

The histopathological diagnosis of LEC-CC relies on identifying

poorly differentiated, large polygonal tumor cells with vesicular

nuclei and prominent nucleoli, arranged in nests, sheets, or cords,

and on the presence of a prominent lymphoid stroma, which is

often densely infiltrated by both T and B lymphocytes, occasionally

forming lymphoid follicles. The immunohistochemical profile of

LEC-CC is characterized by positive staining for biliary epithelial

markers and negative expression of hepatocellular markers (13, 14).

These histological features, which resemble those of nasopharyngeal

carcinoma, help differentiate LEC-CC from other primary liver

carcinomas. However, the specific amount or density of lymphocyte

infiltration required for diagnosis has not yet been established, while

mixed patterns including well-to-moderately differentiated

glandular components have been described (15).

Although LEL-CC is considered a rare disease, an increasing

number of cases have recently been reported (2, 16). However, there

is still limited knowledge regarding the molecular characteristics of

this tumor and the best treatment strategies for advanced disease.

Here, we present a case of an extensively genomically characterized

EBV-negative LEL-CC that presented as a double primary tumor

with HCC and exhibited atypical metastatic spread to the colon at

the time of the first relapse after surgery.
Frontiers in Oncology 02
2 Case description

An 84-year-old female presented in October 2019 to the

outpatient department of Internal Medicine at the Fondazione

IRCCS Policlinico San Matteo in Pavia for follow-up of cirrhosis.

She was diagnosed with hepatitis C virus (HCV) infection in 1998

and received treatment with Peg-Interferon Alfa and Ribavirin.

However, both treatments were discontinued in 2006 due to side

effects, and she did not achieve viral eradication. She had two

hepatic nodules identified on ultrasound: one in segment VIII,

measuring 37 mm, and another in segment VI, measuring 14 mm.

The abdominal Magnetic Resonance Imaging (MRI) confirmed the

presence of two nodules, each exhibiting distinct radiological

features. The lesion in segment VIII displayed a well-defined

margin resembling a pseudo-capsule, along with homogeneous

marked enhancement in the arterial phase, with clear wash-out in

the portal-venous phase, where the pseudo-capsule remained well-

defined, as usually noted in HCC (Figures 1A, C). In contrast, the

lesion in segment VI showed signs of liver capsule retraction and a

peripheral rim of arterial enhancement that persisted in the venous

phase, which is characteristic of CC (Figure 1B). Both lesions

appeared hypointense in the hepatobiliary phase (Figure 1D).

Laboratory tests showed good liver function. The blood tumor

markers carcinoembryonic antigen (CEA) and Ca 19.9 were both

within normal ranges, and the blood alpha-fetoprotein (AFP) level

was 11554.8 IU/ml. Additionally, the markers for hepatitis B virus

(HBV) infection, including the hepatitis B surface antigen and core

antigen, were negative.

An ultrasound-guided fine needle biopsy of both nodules was

performed, and the pathological report indicated the presence of

moderately differentiated HCC at the VIII segment, expressing

Hep-Par1 and glutamine synthetase, and with a partial positivity

for AFP and glypican 3. On the contrary, the pathological report of

the nodule in the VI segment revealed a poorly differentiated

carcinoma, with immunohistochemical characteristics that

excluded a hepatocellular differentiation (expression of CK8/18,

CK7, and CK19 and negativity for glypican3, AFP, Hep-Par1,

CDX2, TTF1, PAX8, p40, and synaptophysin).

Initially reluctant to undergo surgery, the patient received

multiple percutaneous ethanol injections between December 2019

and February 2020, resulting in a favorable response for the nodule

in the segment VIII, but noted the growth of the VI segment nodule,

as revealed by a CT computed tomography (CT) scan in August

2020 which showed an increase in the size of the nodule in the VI

segment, measuring 30 x 39 mm with a necrotic central portion,

along with an inhomogeneous border characterized by intense and

homogeneous contrast enhancement. The blood tumor markers,

CEA and Ca 19.9, remained within normal ranges, but the blood

AFP level was elevated at 347.6 IU/ml.

After a thorough discussion by the multidisciplinary team, in

September 2020, the patient underwent a laparotomic tumor

resection of the nodule in the VI segment. The pathology report

revealed an LEL-CC in the context of mixed type of cirrhosis (micro
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and macronodular). The tumor was described as a poorly

differentiated neoplasia consisting of large, atypical, fusiform

elements with vesicular nuclei, solid-syncytial growth patterns, and

focal glandular structures. Associated features included areas of

necrosis, stromal desmoplasia, and intense intralesional

inflammatory infiltration characterized by numerous CD3+ T

lymphocytes. The immunohistochemical profile was consistent with

the diagnosis of LEL-CC (CK8/18+, EMA+, CK7 +/-, CK19 +/-,

CK20 +/-, Hep-Par1 -) (Figure 2). In situ hybridisation (ISH) for

EBV-encoded RNA (EBER) was negative. Immunohistochemical

analysis showed a proficient mismatch repair profile (positive

staining for MLH1, PMS2, MSH2, and MSH6). There was evidence

of microvascular invasion in the liver tissue near the cancer, but no

signs of nerve invasion. No post-operative chemotherapy was

administered, and the patient continued her regular clinical and

radiologic follow-up.

By February 2021, a new nodule in segment III (21 mm × 17

mm) was detected, with an AFP level of 475.5 IU/mL. After a new

multidisciplinary discussion, the patient underwent a laparoscopic

wedge resection of the III segment of the liver in May 2021. The

pathology report confirmed the diagnosis of LEL-CC.

The first follow-up CT scan evaluation, conducted in July 2021,

showed the development of a new hepatic nodule in the VI segment.

Additionally, there was a nodule measuring 4 x 3 cm located within

the lumen of the ascending colon, which had not been detected in

previous CT scans (Figure 3). A colonoscopy revealed a stenosing

neoformation in the hepatic flexure of the colon, which was
Frontiers in Oncology 03
impassable with the standard colonoscope (Figure 4). An

agobiopsy of the colon demonstrated poorly differentiated

neoplasia with an immunohistochemical profile compatible with a

metastasis from the recently resected LEL-CC. Due to the risk of

colonic occlusion, the patient underwent a right hemicolectomy

with a lateral ileo-colic anastomosis. The pathology report

confirmed the diagnosis of metastasis from the previously

resected LEL-CC.

From September 2021 to February 2022, the patient received

seven cycles of postoperative chemotherapy with Cisplatin and

Gemcitabine, achieving a partial response, with a 54% reduction

in the sum of the diameters. Following a treatment break and

subsequent disease progression, retreatment with Cisplatin and

Gemcitabine resulted in a partial response, characterized by a

44% reduction in target lesion diameters. Considering the limited

extent of the disease and the short progression-free interval during

the previous treatment break, the patient underwent a wedge

resection of the VI hepatic segment. The pathology report

confirmed histological and immunohistochemical findings

cons i s t ent wi th metas tas i s f rom the pr ior LEL-CC.

Immunohistochemical staining for PD-L1 (Supplementary

Figure 1) indicated high PD-L1 expression in both tumor and

immune cells: tumor proportion score (TPS) was 50%; combined

positive score (CPS) was 60 (17). A comprehensive genomic

profiling of the surgical specimen, conducted as part of a clinical

trial a clinical trial (NCT05918666) using the Foundation One CDx

(F1CDx) assay, revealed the following genetic alterations: MET,
FIGURE 1

MR images at diagnosis. The arterial phase enables the differential diagnosis between the lesion in the VIII segment (yellow arrow), which is
homogeneously hypervascularised as typical for HCC (A), and the lesion in the VI segment (red arrow), characterized by a rim of enhancement
typical of CC (B). In the venous phase, both lesions showed a clear washout, with a demarcated pseudo-capsule for the HCC (C). In the
hepatobiliary phase, both were hypointense (D).
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CCND1, FGF19, FGF3, and FGF4 amplification, NFKBIA mutation

(W11fs*1), and a TERT promoter mutation (124C>T). The tumor

mutation burden was 4 mutations per megabase.

The patient remained disease-free until February 2023, when

new liver lesions prompted the initiation of Folfox-6, resulting in a
Frontiers in Oncology 04
partial response (58% reduction in target lesions). This new

treatment regimen was preferred over re-treatment with Cisplatin

and Gemcitabine due to the persistence of cumulative toxicity from

Cisplatin (Grade 1 hypoacusia). However, the treatment was

complicated by Grade 1 thrombocytopenia, Grade 2 paresthesia,

and Grade 2 fatigue, leading to a therapy break after seven cycles.

In December 2023, a follow-up CT scan revealed disease

progression in the liver and retroperitoneal lymph nodes. A new

treatment using gemcitabine as a single agent was initiated, but,
FIGURE 2

Pathological features of our reported case of lymphoepithelioma-like cholangiocarcinoma. Stained with hematoxylin and eosin: at low power, the
nodule shows predominantly pushing borders (A). At higher power, the neoplasm is poorly differentiated, with a solid architecture, and is composed
of tumor cells exhibiting a syncytial appearance and vesicular nuclei. Many tumor-infiltrating lymphocytes are visible (black arrows), both within
tumor nests and in the surrounding stroma (B). Tumor necrotic areas are easily appreciated. (C) Areas with glandular differentiation (green arrows)
are focally present (D).
FIGURE 3

CT scan image showing the intracolonic metastasis. Coronal CT, in
venous phase, shows a homogeneous mass in the ascending colon
(red arrow) without abnormal upstrem dilatation.
FIGURE 4

Colonoscopy showing a semi-circumferential, substenosing mass in
the hepatic flexure of the colon.
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unfortunately, the first radiologic reassessment indicated disease

progression in the liver. In April 2024, a new treatment regimen

with capecitabine was initiated, resulting in stable disease,

accompanied by a slight reduction in tumor size (a 21% decrease

in the sum of the target lesions). This treatment continued until

November 2024, when a CT scan of the abdomen revealed disease

progression in the liver. Following a treatment break due to a

temporary worsening of fatigue, a new treatment with FOLFIRI was

started in March 2025, and it is still ongoing.
3 Discussion

To the best of our knowledge, this is the first report on an EBV-

negative LEL-CC diagnosed as an incidental double primary tumor

with an HCC and recurring with an atypical intracolonic metastasis.

The simultaneous occurrence of synchronous HCC and iCC in

the same patient is a rare event, with an estimated prevalence of less

than 0.5% (18, 19). Previous reports revealed that this rare

condition is more common among patients with viral hepatitis or

cirrhosis, which are established risk factors for both HCC and iCC

(19–21). However, given that HCC is frequently diagnosed based

solely on imaging findings, particularly in the past, the true

prevalence of synchronous double primary may be higher than

currently reported.

Previous studies suggest that the stage of the iCC primarily

determines the prognosis of patients with HCC-iCC double primary

and that it is significantly worse compared to HCC alone (18, 22).

Therefore, misdiagnosing a double primary liver cancer may have

important treatment implications.

In our case, the marked difference in radiologic features among

the two nodules incidentally detected in the context of a cirrhotic

liver suggested a biological difference between the two neoplastic

lesions. Indeed, the radiologic features of LEL-CC generally

resemble those of conventional iCC; however, some differences

have been noted, such as a higher frequency of smooth margins,

non-rim arterial phase hyperenhancement, absence of perilesional

enhancement, and liver capsular retraction (23). Consequently, our

case highlights the importance of accurate differential radiologic

diagnosis and liver biopsy when multiple nodules are present in a

cirrhotic liver, mainly when differences in radiologic features

between the nodules are observed.

At the time of disease relapse following the first surgery, the

patient presented with a colonic metastasis. Common sites for distant

metastasis from iCC include the liver and distant lymph nodes,

followed by the peritoneum, lungs, bones and brain (24, 25). Notably,

intracolonic metastasis is a rare event; to our knowledge, only six

cases (26–31) have been reported in the literature (Supplementary

Table 1). The absence of signs indicating peritoneal seeding in these

limited case reports suggests that the most likely mode of metastasis

to the colon was through hematogenous spread. Consistent with this

evidence, our case showed no signs of peritoneal metastases, despite a

long follow-up period after the metastasectomy. Furthermore, the

patient did not undergo trans-arterial chemoembolization, which

could have led to the development of retrograde hematogenous
Frontiers in Oncology 05
metastases, thus supporting the hypothesis of a primary atypical

hematogenous site of metastasis.

In terms of prognosis, our patient demonstrated a long-lasting

response to multimodal treatment strategies comprising various

chemotherapy regimens (Supplementary Figure 2). This approach

resulted in an extraordinary overall survival rate from the time of

diagnosis of metastatic disease. The prolonged survival of our

patient, along with her high sensitivity to most of the

chemotherapy regimens used in the metastatic setting,

distinguishes her as an outlier compared to typical iCCs. Recent

randomised controlled trials indicate that the median expectable

overall survival for completely resected CC is approximately 36 to

50 months (32) and it decrease to 11 to 13 months in the metastatic

setting (33). Notably, our patient is still alive approximately 65.7

months after the initial diagnosis of liver-limited disease and 44.7

months after the diagnosis of metastatic spread. Some studies have

suggested that most patients with hepatic LEL-CC have a favourable

prognosis, and reports on metastatic LEL-CC show median overall

survival rates ranging from 13 to 100 months after diagnosis (34). A

recent study by Huang YH et al., which retrospectively analysed 303

iCC cases, indicated that LEL-CC is more common in EBV-

associated (EBVa) iCC (EBVa-iCC) and that EBV-positive LEL-

CCs are associated with significantly higher survival rates compared

to conventional EBVa-iCCs and non-EBVa-iCCs (35).

Unfortunately, there is limited data available regarding the

prognosis of EBV-negative LEL-CCs. Although EBV-associated

malignancies in the stomach and lung are associated with better

prognoses compared to EBV-negative cases (36–38), a recent study

by Wang et al. on 13 cases of LEL-CC reported that the absence of

EBV infection correlated with a better prognosis (39). However, due

to the scarcity of available data, further evidence is needed to

confirm the prognosis of LEL-CC compared to conventional iCC

and to clarify the relationship between EBV infection status

and prognosis.

In the present case, the negative results of EBER1/2 ISH confirm

the absence of a relation to EBV infection. In contrast, our patient had

a long history of HCV infection that failed to achieve virus eradication

and had been diagnosed with cirrhosis. Previous studies (16, 40–43)

have shown a low prevalence of HCV and cirrhosis among LEL-CCs,

with rates of approximately 5-7% and 10-15%, respectively.

Conversely, HBV infection has been reported in about 27-43% of

LEL-CCs (16, 40–44), suggesting that HBV may play a role in the

tumorigenesis of LEL-CC, similar to EBV. On the contrary, the

prevalence of cirrhosis, along with HCV and HBV infection, is

higher among lymphoepithelioma-like-HCC (LEL-HCC), ranging

from 35 to 45% (8, 16) (Table 1). Furthermore, the vast majority of

LEL-HCC cases are negative for EBV, which suggests that cirrhosis,

rather than the underlying infection, may have a dominant role in the

disease’s pathogenesis. In terms of underlying liver disease, our case is

more similar to LEL-HCC than LEL-CC. Although a synchronous

HCC was detected at the first diagnosis, the cholangiocarcinoma

differentiation of our LEL-CC has been confirmed by the pathological

reports of multiple surgical specimens obtained over time.

Interestingly, the genomic profile of our case (MET, CCND1,

FGF19, FGF3, and FGF4 amplification, NFKBIA, and TERT
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promoter mutation) resembles both the molecular landscape of

LEL-HCC and LEL-CC. A recent analysis by Tsai et al. reported that

mutations of TERT and TP53 are the most frequently detected

mutations in LEL-CC, whereas gene alterations typically associated

with cholangiocarcinoma, such as IDH1, IDH2, ARID1A, ARID2,

and BAP1 mutations, as well as FGFR2 fusions, have not been

described in LEL-CC (15).

On the other hand, as recently reported by Chan et al. (45),

approximately 25% of LEL-HCC cases harbour a focal amplification

at 11q13.3, a locus that contains CCND1, FGF19, and FGF4. This

gene alteration is minimally detected in conventional HCC. The
Frontiers in Oncology 06
strong relationship between genomic profile and histopathological

phenotype may suggest that transcriptomic products of these genes

may play a role in carcinogenesis, potentially providing a proliferative

advantage to tumor cells. We could hypothesise that these gene

alterations might also lead to the high immune recognition typically

described in LEL-CC carcinomas and the activation of immune

checkpoint inhibitory signals. Supporting this hypothesis, data from

The Cancer Genome Atlas (TCGA) HCC dataset indicate that a

subgroup of HCC with high expression of checkpoint genes has a

high frequency of amplification of CCND1, FGF19, FGF4, and MET,

which are located on the locus 11q13.3 (45).
TABLE 1 Clinicopathological and molecular characteristics of EBV-positive and EBV-negative LEL-CC and LEL-HCC cases reported in the literature.

Features
EBV-positive LEL-CC

(N=86)1
EBV-negative LEL-CC

(N=24) 1
LEL-CC Overall

(N=110) 1
LEL-HCC Overall

(N=57)2

Sex

Female
Male

61 (70.9)
25 (29.1)

8 (33.3)
16 (66.7)

69 (62.7)
36 (37.3)

21 (36.8)
36 (63.2)

Age

Mean ± SD 52.75 ± 12.6 61.21 ± 10.01 54.6 ± 12.5 58.9 ± 16.4

Tumor Location

Right lobe
Left lobe
NR

37 (43)
39 (45.4)
10 (11.6)

14 (58.3)
8 (33.3)
2 (8.3)

51 (46.4)
47 (42.7)
12 (10.9)

6 (10.5)
4 (7.0)
46 (80.7)

Tumor size, mean (±SD) mm

42.96 ± 26.54 33.54 ± 17.14 40.89 ± 25.02 37.8 ± 24.3

HBV infection

Yes
No
NR

31 (36.0)
51 (59.3)
4 (4.7)

14 (85.3)
10 (41.7)

-

45 (40.9)
61 (55.5)
4 (3.6)

25 (43.9)
32 (56.1)

-

HCV infection

Yes
No
NR

1 (1.2)
73 (84.9)
12 (14.0)

5 (20.8)
18 (75.0)
1 (4.2)

6 (5.5)
91 (82.7)
13 (11.8)

19 (33.3)
38 (66.7)

-

Chirrosis

5 (5.8) 8 (33.3) 13 (11.8) 25 (43.9)

Predominant histology

Undifferentiated pattern
Glandular pattern
Both
NR

21 (24.5)
34 (39.5)
7 (8.1)
24 (27.9)

20 (83.3)
1 (4.2)
2 (8.3)
1 (4.2)

41 (37.3)
35 (31.8)
9 (8.2)
25 (22.7)

NA

Genomic features N=30 (%)3 N=10 (%)3 N=40 (%)3 N=12 (%)4

pTERT mutation
TP53 mutation
KRAS mutation
NRAS mutation
ARID1B mutation
POLE mutation

3 (10)
1 (3.3)

0
1 (3.3)
1 (3.3)
1 (3.3)

6 (60%)
7 (70%)
1 (10%)

0
0
0

9 (22.5)
1 (2.5)
1 (2.5)
1 (2.5)
1 (2.5)
1 (2.5)

0
1 (8.3)

0
0
0
0

NR, not reported; SD, standard deviation.
1Based on data from Tsai et al. (15), Zheng et al. (42), Li et al. (43), Zhang et al. (16).
2Based on data from Lagbaa et al. (8), and Chan et al. (45).
3Based on data from Tsai et al. (15), Zheng et al. (42).
4Based on data from Chan et al. (45).
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Our case exhibited extremely high PD-L1 expression,

suggesting that the molecular mechanisms associated with

immune evasion may be linked to the activation of inhibitory

immune checkpoints. Recent data indicate that approximately 50-

75% of LEL-CC demonstrate higher PD-L1 expression compared to

conventional iCC (15, 39). Based on the high PD-L1 levels reported

in EBV-infected nasopharyngeal carcinoma (NPC) (46), EBV-

related B-cell lymphoma, EBV-associated gastric cancers (7), and

EBV-positive Hodgkin lymphoma (47), it can be argued that the

chronic inflammatory environment of EBV-associated cancers may

promote the upregulation of PD-L1 and the PD-L1/PD-1 axis (39).

Intriguingly, data from the TGCA gastric cancer dataset (48) show

that EBV-positive gastric cancer frequently exhibits amplification at

9p24.1, a locus containing CD274 and PDCD1LG2 (encoding PD-

L1 and PD-L2), which is associated with a more immune-active

profile. The prevalence of high PD-L1 protein expression is also

significantly greater in LEL-HCC compared to conventional HCC

(about 65% versus 6%) (45), even though EBV is primarily negative

in LEL-HCC. These data further suggest that in EBV-negative LEL

carcinomas, genomic alterations may guide both immune

recruitment and immune evasion. Conversely, in EBV-positive

LEL carcinomas, these alterations are likely driven primarily by

genomic and epigenetic changes associated with EBV infection.

The combination of high immune infiltration and elevated PD-

L1 expression in LEL carcinomas suggests that LEL features could

serve as a potential marker for benefiting from anti-PD-1/PD-L1

therapies. Accordingly, previous studies have demonstrated that

immune checkpoint inhibitors (ICIs) are effective against

pulmonary LELC with high PD-L1 expression (49–52).

Unfortunately, evidence regarding the efficacy of immunotherapy

in LEL-CC is scarce, although some reports indicate encouraging

results (53–56). Regrettably, our patient did not receive

immunotherapy because ICIs have only recently been approved

and reimbursed in Italy for the treatment of CC, with restrictions

limiting access to untreated advanced patients or those with high

microsatellite instability (MSI-high) status.

In conclusion, the atypical clinical and genomic profiling of our

case highlights that LEL-CC should be recognized as a distinct type

of primary liver cancer. This condition warrants further

investigation to better understand its genomic and immunologic

landscape, which could lead to the development of effective,

customized treatment strategies. Furthermore, the relevant

information obtained from our molecular analysis emphasizes the

importance of comprehensive genomic profiling for rare diseases

(57). Such profiling serves as a valuable tool to better comprehend

the molecular mechanisms underlying their clinical and phenotypic

behaviour, and to explore potentially effective personalized

treatment options.
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