
INTRODUCTION

The relationship between Epstein-Barr virus
(EBV) and Hodgkin’s disease (HD) is of current inte-

rest. EBV has been implicated in the pathogenesis of
HD. In Western populations the incidence of EBV is
approximately 50% by using in situ hybridization met-
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ABSTRACT

The relation of Epstein-Barr virus (EBV) and Hodgkin’s disease (HD) has been suggested by serologic, epi-

demiological and molecular biologic studies. According to these studies the incidence of EBV in HD is high. In

the present study, the EBV association with HD in Trakya Region of Turkey was investigated.

We investigated the presence of EBV in 44 cases of HD. Fluorescein-labelled antisense EBV (EBER-RNA)

was performed by in situ hybridization.

There were 28 males and 16 females, with a mean age of 40 years (range 4-80 years). Histological subtypes

included nodular sclerosis Hodgkin’s disease (NSHD) in 18 (40.9%), mixed cellularity (MCHD) in 16 (36.4%),

lymphocyte predominance (LPHD) in 7 (15.9%), and lymphocyte depletion (LDHD) in 3 (6.8%). EBV was exp-

ressed in 30 cases (68.2%). High EBV association was found with mixed cellularity 75% and nodular sclerosis

72.2%. In lymphocyte predominance and in lymphocyte depletion cases the EBV positivity was 57.1% and 33.3%,

respectively. All of 7 cases, younger than 15 years old, were positive for EBV. 

HD in Trakya Region showed a high association with EBV as in developing countries. Our findings suggest

that EBV plays an important role in the pathogenesis of HD in Turkey.
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hod. Whereas the reported incidences are much higher
in developing countries. Epidemiological studies, ele-
vated serum antibodies to EBV, and clonal integration
of the EBV genome in Reed-Sternberg (RS) cells sug-
gest a significant role of EBV infection in the develop-
ment of HD[1,2].

Socioeconomical level of Trakya Region is higher
than Anatolia and our hospital’s interland is about
600.000 people. As the migration to other regions is
very low in Trakya Region, our opinion is that the
study cases reflect the regional incidence. 

In this study, the association of EBV with HD was
estimated according to age, sex and histological subty-
pe in Trakya Region (Northwest of Turkey). 

MATERIALS  and  METHODS

During the period 1984-1999, 44 HD cases were
diagnosed in our laboratory. All the specimens were
formalin-fixed and paraffin-embedded. Cases were
classified according to the Rye Classification[3].

Immunohistochemically CD15, CD20, CD30, epit-
helial membrane antigen (EMA) and CD45RO antibo-
dies (DAKO, Carpenteria, CA) were applied.

For each case in situ hybridization was performed
on 5 µ paraffin sections using fluorescein-labelled pro-
bes for EBER (Novocastra, NCL-EBV-K) according to
the manufacturer’s instruction. Control slides were ob-
tained from the detection system kit. 

RESULTS

The age of the patients ranged from 4 to 80 years.
Twenty-eight of 44 patients (63.6%) were male, 16 of
them (36.4%) were female. The mean age for males
was 41.39 ± 20.9, for females was 34.75 ± 18.09. The-
re were 18 patients with nodular sclerosis (40.9%), 16
patients with mixed cellularity (36.4%), 8 patients with
lymphocytic predominance (15.9%), and 3 patients
with lymphocytic depletion (6.8%). Mostly the presen-
ting site was cervical lymph nodes (84.1%), and was
followed in decreased numbers axilla, abdomen, medi-
asten and inguinal, respectively.

Thirty of 44 patients (68.2%) showed localization
of EBV in RS cells and their variants. Additionally
small reactive lymphocytes were stained in 25 of 44
(56.8%) cases (Figure 1). We determined that in 20 of
these cases in which the small reactive lymphocytes

were EBV positive, the RS cells were also positive by
in situ hybridization. The analysis of the EBV detecti-
on rate in different subtypes was mixed cellularity
(MC), 75%; nodular sclerosis (NS), 72.2%; lymphocy-
te predominance (LP), 57.1%; and Iymphocyte deple-
tion (LD), 33.3% (Table 1). 

The age range for EBV-positive patients was 4-80
years. EBV was present in all patients younger than 15
years (7 of 44 patients).

DISCUSSION

The incidence of HD according to age has some
differences between the industrialized and the develo-
ping countries. Bimodal peaks in young and older
adults are found in Western countries. But, the high in-
cidence of MCHD, in children was reported in develo-
ping countries[4-8].

NSHD and MCHD were detected in 40.9%, 36.4%
of the cases respectively. This distribution is similar to
those of some Western countries such as Finland, Swe-
den and Aegean Region of Turkey[7,9,10]. But it differs
from those of Korea, China, Japan and Eastern Region
of Turkey, and Central Anatolia whereas the most fre-
quent subtype is MCHD[4,5,11].

The subtypes showed no preferences to a particular
age group or sex, but although it was not statistically
significant (p> 0.05) slightly male predominance was
observed.

The association of HD and EBV has been de-
monstrated by epidemiological, serologic and molecu-
lar biologic studies. It has been reported that the EBV
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Figure 1. In situ hybridization for EBV showing strong
positivity in the RS cells and small reactive lymphocy-
tes. X 1000.



positivity in Western countries is 40-50%, whereas in
Korea 69%, and in Taiwan 62.9%[2,4,12]. In the present
study we found 68.2% EBV positivity and it was repor-
ted that in Northeast Anatolia, the incidence was
75%[13]. As well as previously reported studies from
Turkey and from other countries, in our study the EBV
association was high in MC subtype (75%)[5-7,14-16].

Although there are few data on the association of
EBV with HD in Turkish population these reported in-
cidences are slightly higher than Western countries and
similar to developing countries such as Korea, Philip-
pines, Taiwan[4,6,12]. There was no significant relation
between HD histological subtypes and EBV positivity
in our cases as in the previous reports in literature.

The presence of EBV positivity in small reactive
lymphocytes in HD has been reported in many studi-
es[4,6,12]. In the present study EBV positive lymphocy-
tes were seen in 25 of 44 cases (56.8%). EBV positive
lymphocytes are found in EBV negative HD, hyperp-
lastic lymph nodes and angioimmunoblastic lympha-
denopathy, therefore many investigators thought that
this positivity was not pathologically significant[4,17].

In this study, there was no statistically significant
relationship among histological subtypes, age, sex and
the EBV positivity by in situ hybridization. The EBV
incidence in HD is higher than the results of Western
countries and as high as developing countries in the
Northwest Turkey, Trakya Region.
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Table 1. Correlation of Epstein-Barr virus presence in histological subtypes of Hodgkin’s disease

EBV Positive cases Negative cases Total

MCHD 12 (75%) 4 (25%) 16

NSHD 13 (72.2%) 5 (27.8%) 18

LPHD 4 (57.1%) 3 (42.9%) 7

LDHD 1 (33.3%) 2 (66.7%) 3

Total 30 (68.2%) 14 (31.8%) 44
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