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Introduction: T-cell lymphoma contributes to malignancy worldwide, and the

prognosis of this cancer is related to CD30 expression. Some T-cell lymphomas,

including extranodal NK/T-cell lymphoma (ENKTCL), an aggressive lymphoma,

have been commonly associated with Epstein-Barr virus (EBV) infection. EBV can

be detected using Epstein-Barr-encoded RNA (EBER) in situ hybridization (ISH).

In addition, hepatitis C virus (HCV) infection also has a role in the occurrence of

non-Hodgkin Lymphoma (NHL). A nonstructural protein of the HCV, NS3, may be

involved in lymphoma development. Furthermore, the Epstein-Barr virus has also

long been associated with CD30. However, the relationship between CD30 and

NS3 was unknown. This research aims to study the relationship between CD30,

NS3, and EBER in T-cell lymphoma.

Methods: Data and paraffin blocks were collected from NHL T-cell patients, and

30 samples were chosen for the study after meeting the criteria. The paraffin

block was stained with CD30, NS3, and EBER immunohistochemistry and read by

two pathologists.

Results: From 30 cases, the dominant subtype expressing CD30 was Extranodal

Natural Killer T-cell Lymphoma (ENKTCL) (84.62%). In total, 20 (66.7%) samples

expressed CD30, 6 (20%) expressed NS3, and 18 (60%) samples expressed EBER.

There is no significant relationship between NS3 and EBER. Meanwhile, CD30

expression correlated statistically with EBER (P = 0.001).

Discussion: CD30 expression in T-cell non-Hodgkin lymphoma was not

significantly associated with clinicopathology data in this study. CD30, NS3,

and EBER were expressed in T-cell non-Hodgkin lymphoma. There exists a

relationship between CD30 and EBER, but this study revealed no relationship

between NS3 and EBER expression.
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Introduction

Global data for 2020 estimate that there will be 544,352 new

cases of non-Hodgkin lymphoma (NHL), where the mortality rate

is predicted to be 47.7% (1). Non-Hodgkin lymphoma T-cell

lymphocytes comprise 10% of all NHL cases (2).

In the context of histopathology diagnosis of lymph node

lesions, CD30 is a marker that can be found in both reactive and

neoplastic lymphoid tissue. CD30, a transmembrane glycoprotein,

is known to be uniformly expressed in Hodgkin lymphoma (HL)

and anaplastic large cell lymphoma (ALCL) (3). CD30 expression in

normal lymph nodes is a reactive phenomenon, often associated

with immune responses. In healthy individuals, CD30 is usually

expressed by T and B immunoblasts in the parafollicular region and

the peripheral edge of germinal centers (4). Strong expression in

specific morphological contexts suggests the diagnosis of

lymphoma, particularly ALCL, HL, and some subset T-cell

lymphomas (5, 6). Research shows that patients who are CD30

positive have a better prognosis compared to patients who are CD30

negative in NHL and Anaplastic Large Cell Lymphoma (ALCL)

(7–9).

CD30 has also been reported in a subset of Diffuse Large B-Cell

Lymphoma (DLBCL) and EBV-positive nodal T-cell and NK-cell

lymphoma cases, indicating its potential role in various lymphoma

subtypes (4, 10). CD30 expression has been associated with distinct

clinicopathologic features in systemic Anaplastic Lymphoma

Kinase negative (ALK−) ALCLs, emphasizing the heterogeneity of

these neoplasms (11). CD30 expression has been a key feature in T-

cell NHL, with studies showing its presence in extranodal peripheral

T-cell lymphomas (PTCLs) (12).

Furthermore, the expression of CD30 has been linked to survival

outcomes in posttransplant lymphoproliferative disorders,

highlighting its prognostic value in diverse lymphoma subtypes

(13). CD30 has emerged as a potential therapeutic target for

diagnosing and treating T-cell NHL. Studies have shown that

CD30-targeting therapies, such as Brentuximab Vedotin, have

demonstrated efficacy in patients with high CD30-expressing non-

Hodgkin lymphomas (14). The selective and dense expression of

CD30 on lymphomatous cells makes it an attractive target for drug-

conjugated antibody-directed treatment, particularly in refractory

classical Hodgkin lymphoma and ALCL (15).

The marker of Epstein-Barr virus (EBV) infection has been

investigated in the context of CD30 expression in various

lymphoma subtypes. Studies have shown that EBER was not

associated with CD30 expression in certain lymphomas,

indicating the complex interplay between viral markers and

lymphoma pathogenesis (16). Additionally, the presence of

EBER-positive nonneoplastic cells has been reported in specific

lymphoma cases, suggesting a potential role of EBV in the tumor

microenvironment (17).

Hepatitis C virus (HCV) infection also plays a significant role in

malignancies, especially hepatocellular carcinoma and lymphoma.

With the advent of new treatments for HCV infection, there is hope
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to reduce the incidence of various malignant diseases caused by

complications of viral infections (18). In addition, Epstein-Barr

virus (EBV), which infects more than 90% of the world’s adult

population, is also associated with various malignancies. EBV can

cause chronic disease in immunocompetent patients and various

opportunistic diseases in immunocompromised patients. A rare

group of EBV-associated T/NK-cell lymphoproliferative diseases

(EBV-T/NK-LPDs) has also been identified (19). There is limited

data on investigating the clinicopathological features of T-cell NHL

in Indonesia regarding CD30 expression, NS3 expression, and

EBER expression. Thus, research on these aspects aims to provide

more data to understand the role of these molecules in T-cell NHL.
Methods

This research is a non-experimental retrospective observational-

analytic study with a cross-sectional approach conducted at the

Department of Anatomical Pathology/Dr. Sardjito General Hospital

Yogyakarta from January 2016 to December 2021. The local ethics

committee has approved this study, Ref No.: KE/FK/0444/EC/2021.

The research subjects were 30 T-cell non-Hodgkin Lymphoma cases

selected using purposive sampling. The dependent variables included

CD30, NS3, and EBER expression, while the independent variables

included clinicopathological characteristics. The study procedures

included clinical data collection, re-examining hematoxylin-eosin-

stained slides, immunohistochemical examination of CD30 and NS3,

and EBER in situ hybridization.

Samples stained with hematoxylin and eosin (H&E) were

evaluated microscopically and subdivided into different

morphological variants. According to standard antibody-specific

protocols, immunohistochemical staining was performed on 4-mm
formalin-fixed paraffin-embedded (FFPE) tissue sections. Antigen

retrieval was performed using the Starr Trek detection kit (Biocare

Medical, Pacheco, CA). Samples were stained using monoclonal

anti-CD30 antibodies (mouse monoclonal antibody MoAb CD30

cell marque Ber-H2) to identify CD30 immunoreactivity. Lymph

node tissues stained with the CD30 antibody in Hodgkin lymphoma

(HL) cases were used as positive controls. We used IHC to detect

the HCV nonstructural 3 (NS3) protein using the anti-hepatitis C

virus NS3 protein antibody (rabbit polyclonal antibody; GeneTex,

Irvine, CA). EBER was assessed by CISH using ZytoFast

probes (ZytoVision).

Each biomarker, CD30 and NS3, was scored based on the the

percentage of positive membrane neoplastic cells. EBER expression

was evaluated based on nuclear brown signals within the cells.

Based on previous literature (20, 21), a cut-off value of 5% was used

for all markers. Two pathologists, blinded to clinical data, reviewed

all slides independently to ensure consistency in interpretation.

The X2 tests or Fisher’s exact test assessed associations between

biomarker expression (CD30, NS3, and EBER) and clinicopathological

variables. Variables with a p-value <0.05 were considered

statistically significant.
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Results

Clinical characteristics of study subjects

This study analyzed 30 FFPE samples from T-cell non-Hodgkin

Lymphoma (NHL) patients at the Department of Anatomical

Pathology/Dr. Sardjito General Hospital Yogyakarta, between

January 2016 and December 2021, selected from an initial pool of

59 diagnosed cases. The cohort comprised 66.7% males and 33.3%

females, with an average age of 50 years. Age distribution showed

73.3% were under 60 years, 16.7% were over 60 years, and 10% were

under 18 years. Eighty-three percent (83.3%) of subjects were in

early Ann Arbor stages (I-II), while 16.7% were in advanced stages

(III-IV). Nodal involvement in this study included various regions

such as cervical, inguinal, axillary, mediastinal, and submandibular

lymph nodes. Extranodal involvement was predominantly single

(83.3%), with 56.7% of cases affecting nasal organs. Other extra

nodal tissues involved in this study are the scalp, parotid, axilla,

lumbar, antebrachial, and crural regions. Reviewed by two

pathologists, the cases were categorized as NHL T cells, NOS

(53.3%), Extranodal NK/T-cell lymphoma (40%), and Cutaneous

T-cell Lymphoma (6.7%).
Association between positive CD30
expression and clinicopathological
characteristics

This study used an immunohistochemical examination method

to determine CD30 expression. The representative expression of

CD30 is shown in Figures 1, 2. CD30 expression criteria were

calculated based on the percentage of positivity with a 5% cut-off

(20, 22). Staining with CD30 primary antibody in HL cases in

lymph node tissue was used as a positive control. The results of this

study from a total of 30 subjects examined showed 20 (66.7%)

samples with positive CD30 and 10 (33.3%) samples with negative

CD30 expression (Table 1).
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Based on the CD30 expression examination results, there were

20 patients with positive CD30 expression. Clinicopathological

characteristics with positive CD30 include male gender, namely,

14 (70%) participants with an average age of 48 years (≤ 60).

Positive CD30 expression based on T-cell NHL morphology was

highest in extranodal NK/T cell variants, namely 11 (84.62%). Then,

for positive CD30 expression based on the location of the lesion, the

most positive expression in the nasal area was 13 (72.22%). For the

stage, 17 (68%) cases were in the early stage (I-II), and 3 (40%)

cases were in the advanced stage (III). For extranodal involvement

of values 0-1, there were 13 cases (65%), and elevated serum

LDH occurred in 9 (69.23%) cases (Table 2). There was no

association between CD30 and clinicopathological characteristics

in this study.
Association between positive NS3
expression and clinicopathological
characteristics

The immunohistochemical method was used to determine the

expression of NS3. The negative and positive NS3 expressions in the

cytoplasm of tumor cells are presented in Figures 3A-G. The criteria

for NS3 expression used in this study are the same as several

previous studies, namely a 5% cut-off (23). NS3 of hepatitis C cases

in liver biopsy was used as a positive control. In 30 subjects

examined, there were 24 (80%) negative-stained samples and 6

(20%) positive-stained samples (Table 3).

Based on the NS3 expression examination results, six patients had

positive NS3 expression. Clinicopathologic characteristics were as
FIGURE 1

Negative CD 30 expression (400x magnification).
FIGURE 2

CD30 positive expression highlighted by brown color in the
membrane and cytoplasm of tumor cells (400x Magnification).
TABLE 1 CD30 expression.

CD30 Expression Frequency %

Positive 20 (66.7)

Negative 10 (33.3)
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follows: positive NS3 appeared equal according to gender, namely 3

(15% in men and 30% in women) participants, and negative NS3

numbers were higher inmen, namely 17 patients compared to 7 patients

for women. The average age was 53 years (≤ 60). Positive NS3 expression

based on NHL T cell morphology wasmost prevalent in extranodal NK/

T andNHLT cell, NOS variants, namely three (25% in extranodal NK/T

cell) and three (18.75% in NHL T cell, NOS) respectively. Then, for

positive NS3 expression based on the location of the lesion, the most

common location was the nasal area, showing up in 6 (33.33%) patients.

For stage, six (23,07%) cases were at an early stage, and no positive cases

were at an advanced stage (III). For extranodal involvement, 0–1 showed

there were four cases (20%), and elevated serum LDH occurred in one

(7.69%) case (Table 4). There was no association between NS3 and

clinicopathological characteristics in this study.
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Association between positive EBER
expression and clinicopathological
characteristics

The RNA-encoded in situ hybridization method was used to

determine EBER expression, which is shown in Figures 4, 5. The

EBER expression criteria used in this study are the same as those

used in several previous studies, using a 5% cut-off (21, 24). Staining

with EBER primary antibodies uses tonsils as a positive control. In

30 samples examined, 18 (60%) samples were positive, and 12 (40%)

were negative (Table 5).

Based on the EBER expression examination results, 18 patients

showed positive EBER expression. Clinicopathologic characteristics with

positive EBER included male gender in 12 cases (60%). The average age
TABLE 2 Association of positive CD30 expression with clinicopathologic characteristics.

Clinicopathologic features Positive CD30
N (%)

Negative CD30
N (%)

P-value
(mean <0.05)

Sex

Male 14 (70) 6 (30) 0.690

Female 6 (30) 4 (40)

Age

≤60 15 (62.50) 9 (37.50) 0.633

>60 5 (83.33) 1 (16.67)

NHL Variant

Extranodal NK/T cell 11 (84.62) 2 (15.38) 0.206

NHL T cell, NOS 8 (53.33) 7 (46.67)

CTCL 1 (50) 1 (50)

Organ

Nasal 13 (72.22) 5 (27.78) 0.461

Non Nasal 7 (58.33) 5 (41.67)

Clinical Stage

Early stage 17 (68) 8 (32) 0.511

Advanced stage 3 (40) 2 (60)

Extranodal involvement

0-1 13 (65) 7 (35) 1.000

≥2 7 (70) 3 (30)

LDH Level

Normal 11(64.71) 6 (35.29) 1.000

Increased 9 (69.23) 4 (30.77)
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was 38 years (≤ 60). Positive EBER expression based on T-cell NHL

morphology was most common in extranodal NK/T cell variants,

namely, 10 cases (76.92%). Then, the location of the lesions showed

highest prominence in the nasal area, 12 (66.67%) cases were found. For

stage, 15 (60%) cases were at an early stage, and 3 (60%) positive cases

were at an advanced stage (III). For extranodal involvement, 0-1
TABLE 3 NS3 expression.

NS3 expression Frequency %

Positive 6 (20)

Negative 24 (80)
FIGURE 3

(A) Negative NS3 Expression (400x Magnification). (B–G) NS3 positive expression in the cytoplasm of tumor cells showed by brown color.
(400x Magnification).
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accounted for 11 cases (55%), and elevated serum LDH occurred in 8

(61.54%) cases (Table 6). There was no association between EBER and

clinicopathological characteristics in this study.
Relationship between EBER, CD30, and
NS3

In T-cell non-Hodgkin lymphoma (NHL), there is a

relationship between EBER and CD30 expression (P= 0.001).

However, there is no significant relationship between EBER and

NS3 expression and CD30 and NS3 (Tables 7, 8).
Discussion

Results showed that T-cell NHL in Yogyakarta predominantly

affected male patients (66.7%, n=20) with an average age of 50 years.
TABLE 4 Association of positive NS3 expression with clinicopathologic characteristics.

Clinicopathologic features Positive NS3
N(%)

Negative NS3
N(%)

P-value
(mean <0.05)

Sex

Male 3 (15) 17 (85) 0.372

Female 3 (30) 7 (70)

Age

≤60 4 (16.67) 20 (83.33) 0.571

>60 2 (33.33) 4 (66.67)

NHL Variant

Extranodal NK/T cell 3 (25) 9 (75) 1.000

NHL T cell, NOS 3 (18.75) 13 (81.25)

CTCL 0 (0) 2 (100)

Organ

Nasal 6 (33.33) 12 (66.67) 0.057

Non Nasal 0 (0) 12 (100)

Clinical Stage

Early stage 6 (23.07) 19 (79.63) 0.511

Advanced stage 0 (0) 5 (100)

Extranodal involvement

0-1 4 (20) 16 (80) 1.000

≥2 2 (20) 8 (80

LDH Level

Normal 5 (29.41) 12 (70.59) 0.196

Increased 1 (7.69) 12 (92.31)
FIGURE 4

Negative EBER expression (400x magnification).
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Most patients (83.3%, n=25) were diagnosed at early Ann Arbor

clinical stages (I-II), with 82.8% (n=25) having less than one

extranodal involvement, primarily in the nasal region (56.67%,

n=17). Morphological variants included T-cell NHL not otherwise

specified (NOS) (53.3%, n=16), Extranodal NK/T-cell lymphoma

(ENKTCL) (41.4%, n=12), and Cutaneous T-cell lymphoma (6.3%,

n=2). These findings align with several international studies, with

an average age of 52 years for T-cell NHL, with a male

predominance of approximately 80%, 64.6% of patients at Ann

Arbor stage I/II (25), and 65-72% with extranodal involvement (25).

However, some variations exist in other studies: a median age of 65

years in the UK, a median age of 54 years in India, with Peripheral

T-cell lymphoma not otherwise specified (PTCL, NOS),

lymphoblastic lymphoma, and anaplastic large-cell lymphoma

(ALCL) as the most common variants (26, 27). In Europe, T/NK-

cell lymphoma cases were most frequent in adult male patients with

an average age of 65 years, with Peripheral T-cell lymphoma, not

otherwise specified (PTCL-NOS), Anaplastic large cell lymphoma

(ALCL), and Angioimmunoblastic T-cell lymphoma (AITL) as the

predominant morphological variants (28).

CD30 expression is a significant lymphoma marker and an

activation molecule in B and T cells, primarily controlling and

stimulating memory cells for apoptosis induction (29). This study

found that 66.7% (n=20) of 30 T-cell NHL subjects showed positive

CD30 expression. Regarding anatomical location, CD30 expression

was most common in the nasal region, which aligns with previous

findings of CD30-positive T-cell lymphoproliferation in head and

neck mucosal sites (30) and increased CD30 expression in paranasal

sinus mucosa, especially in allergic groups (31). The study’s
Frontiers in Virology 07
limitations in establishing significant relationships may be due to

the rarity of this lymphoma type.

This study reported positive NS3 expression in 20.7% (n=6) of

T-cell NHL patients, distributed among ENKTCL and T-cell NHL

not otherwise specified (NOS) subtypes. Epidemiological studies

have shown an increased risk of NHL in HCV-infected patients,

primarily in high-prevalence areas (23). HCV prevalence varies

globally, with the highest rates (>10%) being seen in Egypt, Central

Africa, Mongolia, and Bolivia, while the Asian continent,

particularly China and India, accounts for the most significant

number of HCV-infected individuals (32). Hepatitis C diagnosis

typically involves serologic testing for anti-HCV antibodies and

HCV RNA detection in serum. However, RT-PCR detection of

HCV RNA in liver biopsy specimens could rapidly diagnose at least

60% of anti-HCV antibody-positive but serum HCV RNA-negative

patients (33). Methods such as in situ hybridization (ISH),

immunohistochemistry, and in situ PCR can complement virus

detection in hepatitis C diagnosis, addressing the challenges in

localizing HCV products in infected tissues (34). These findings

underscore the complexity of HCV detection and its relationship

with lymphoma, particularly in non-endemic areas like Indonesia.

This study found positive EBER results in 60% (n=18) of cases,

primarily distributed in Extranodal NK/T cell lymphoma

(ENKTCL) and T-cell NHL, NOS subtypes, as per WHO 5th

edition classification. Previous research has elucidated how EBV

contributes to lymphomagenesis: EBV latent membrane protein

(LMP-1) activates the NF-kB and PI3K/Akt pathways, upregulating

survivin and inhibiting apoptosis. JAK/STAT activation regulates

EZH2, leading to DNA methylation and gene transcription,

promoting cell proliferation. Both pathways upregulate PD-L1

expression, enabling immune evasion. Genetic alterations,

including chromosome 6q deletion and mutations in P53, ECSIT,

and DDX3X, also contribute to ENKTCL oncogenesis (35, 36). This

study demonstrated high EBER expression in ENKTCL and AITL,

supporting previous findings despite certain statistical limitations

(37, 38).

This study observed cases with positive CD30 expression also

showing positive NS3 expression, although these were not

statistically significant. The tendency for NS3-positive cases to

exhibit CD30 positivity aligns with the theory that HCV-related

chronic hepatitis patients have increased CD30 expression,

correlating with disease activity and severity. This supports the

hypothesis that the immune response maintains chronic HCV

infection, and the correlation between HCV NS3 and CD30

expression could indicate disease severity (39). While no

statistically significant relationship was found between CD30 and

NS3 expression in T-cell non-Hodgkin lymphoma (NHL) patients,

this finding is novel as previous studies have not addressed this

relationship in NHL. Related research has shown CD30 to be a

marker for liver cirrhosis surveillance in chronic HCV-infected

transplant recipients (40), and a decrease in serum CD30 (sCD30)

levels has been associated with successful HCV treatment (41).

These findings suggest avenues for further investigation into the

role of CD30 and NS3 in T-cell NHL and HCV-related pathologies.
FIGURE 5

EBER positive expression in the nuclei of tumor cells showed by
brown color (400x magnification).
TABLE 5 EBER expression.

EBER expression Frekuensi %

Positive 18 (60)

Negative 12 (40)
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TABLE 6 Association of positive EBER expression with clinicopathologic characteristics.

Clinicopathologic features Positive EBER
N(%)

Negative EBER
N(%)

P-value
(mean <0.05)

Sex

Male 12 (60) 8 (40) 1.000

Female 6 (60) 4 (40)

Age

≤60 14 (58.33) 10 (41.67) 1.000

>60 4 (66.67) 2 (33.33)

NHL Variant

Extranodal NK/T cell 10 (76.92) 3 (23.08) 0.219

NHL T cell, NOS 7 (46.67) 8 (53.33)

CTCL 1 (50) 1 (50)

Organ

Nasal 12 (66.67) 6 (33.33) 0.458

Non Nasal 6 (50) 6 (50)

Clinical Stage

Early stage 15 (60) 10 (40) 0.093

Advanced stage 3 (60) 2 (40)

Extranodal involvement

0-1 11 (55) 9 (45) 0.694

≥2 7 (70) 3 (30)

LDH Level

Normal 10 (58.82) 7 (41.18) 1.000

Increased 8 (61.54) 5 (38.46)
F
rontiers in Virology
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TABLE 8 CD30 expression with NS3.

Immunohistochemical variables

NS3

Positive Negative P value
(mean <0.05)

(N) % (N) %

CD30 Positive 4 66.67 16 66.67 1.000

Negative 2 33.33 8 33.33
TABLE 7 CD30, NS3 expression with EBER.

Immunohistochemical variables

EBER

Positive Negative P value
(mean <0.05)

(N) % (N) %

CD30 Positive 17 94.44 3 25 0.001

Negative 1 5.56 9 75

NS3 Positive 4 22.22 2 16.67 1.000

Negative 14 77.78 10 83.33
frontiersin.org

https://doi.org/10.3389/fviro.2025.1583648
https://www.frontiersin.org/journals/virology
https://www.frontiersin.org


Juwita et al. 10.3389/fviro.2025.1583648
In this study, 17 cases (94.44%) were positive for both CD30 and

EBER. There is a relationship between CD30 and EBER, and it was

statistically significant. Previous studies have demonstrated an

association between CD30 and EBER. Type II latency pattern of

EBV infection has been observed in ENKTCL patients, where tumor

cells express EBERs, EBV nuclear antigen-1 (EBNA-1), latent

membrane protein (LMP)-1, and LMP-2. LMP-1 is the most critical

EBV element involved in cell proliferation. It induces TNF-a-induced
expression of B-cell lymphoma (Bcl-2) and protein-3 to inhibit

apoptosis. LMP-1 also regulates c-Myc, interleukin (IL)-6, and IL-10

to accelerate cell proliferation. LMP-1 has also been shown to regulate

CD30; thus, LMP-1 expression may be associated with high levels of

CD30 expression in patients with ENKTCL (42). In addition, a

previous study in India also reported that CD30-overexpressing

PTCL and ALCL were predominantly EBER-positive (43). A

previous study demonstrated that LMP1 regulated CD30 through

BCR/NF-kB signaling. CD30 could protect against mitochondrial

dysfunction through increasing BNIP3 expression to affect cell

survival in EBV+DLBCL (Wei Ting 11). A meta-analysis of 10

retrospective studies showed that extranodal NK/T-cell lymphoma

(ENKTL)-expressed CD30 is significantly associated with a more

favorable prognosis (44).

An earlier study revealed that CD30 expression in patients with

diffuse large B-cell lymphoma (DLBCL) was associated with a more

favorable prognosis, including a higher 5-year overall survival rate.

However, when CD30 is co-expressed with EBER (CD30+/EBER+),

clinical outcomes become poorer, suggesting that Epstein-Barr virus

(EBV) infection may contradict the favorable effects of CD30

expression (8). Our study revealed a relationship between CD30

and EBV EBER in T-cell NHL. This result may add data for further

research on whether CD30 and EBV EBER positivity impact clinical

condition in T-cell NHL.

In this study, there were four cases positive for NS3 and also EBER.

Statistically, there was no significant relationship between them. The

four cases consisted of one patient with NHL T-cell lymphoma and

three patients diagnosed with ENKTCL. Interestingly, all these patients

were also positive for CD30. It is consistent with the theory that

patients with HCV-related chronic hepatitis will have increased CD30

expression, which correlates with disease activity and severity (39). In

the medical records of these four patients, HIV serologic testing was

also performed, but the results were negative. The possibility of both

simultaneously causing lymphoma is still controversial (45). This is due

to monoclonal B-cell expansion and no intraclonal variation. EBV and

HCV stimulate B cells by binding to the same surface protein complex.

This study was conducted on DLBCL patients. It was also stated that

EBV accelerates the course of the disease. In another study, it was also

stated that, in immunocompromised patients, EBV more often causes

lymphoma compared to HCV, which is more associated with liver

malignancies (46).

In summary, the present study revealed that CD30 expression in

T-cell non-Hodgkin lymphoma was not significantly associated

with clinicopathology data. CD30, NS3, and EBER were expressed

in T-cell non-Hodgkin Lymphoma. There is a relationship between

CD30 and EBER, but this study revealed no relationship between

NS3 and EBER expression in T-cell non-Hodgkin lymphoma.
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