
3Gomal Journal of Medical Sciences January-March 2017, Vol. 15, No. 1

ORIGINAL ARTICLE

Corresponding Author:

Dr. Sara Ziaullah
Peshawar Medical College 
Peshawar, Pakistan
E.mail: drsarazia@gmail.com
Date Submitted: 06-10-2016
Date Revised:   17-02-2017
Date Accepted:  20-02-2017

EPSTEIN BARR VIRUS LMP-1 POSITIVITY IN 
HODGKIN LYMPHOMA SUBTYPES, IN KHYBER 

PAKHTUNKHWA PROVINCE OF PAKISTAN
Sara Ziaullah, Sajjad Ahmad, Muhammad Mumtaz Khan, Sadaf Alam, Sabeen Nasir, Naveed Sharif

Peshawar Medical College, Peshawar, Riphah International University, Islamabad, Pakistan

ABSTRACT
Background: Epstein Barr Virus (EBV) is commonly associated with Hodgkin Lymphoma. Our aim was to detect 
Epstein Barr virus LMP-1 antigen in subtypes of Classical Hodgkin Lymphoma in Peshawar district of Khyber 
Pakhtunkhwa Province of Pakistan. 
Material & Methods: This cross sectional study was carried out in Peshawar Medical College (PMC), Peshawar and 
Pakistan Institute of Medical Sciences (PIMS) Islamabad. It included 50 cases of Hodgkin lymphoma diagnosed 
on lymph node biopsy from August 2007 to August 2013. Hematoxylin and eosin stain for light microscopy was 
done at PMC. Immunohistochemistry for EBV was performed at PIMS, Islamabad. Demographic variables were 
gender, age in years and age groups. Research variables were; HL subtypes and EBV LMP-1 antigen status. Age 
in groups had 4 attributes of <15,16-34, 35-49 and >50 years. EBV had 2 attributes of positive and negative. All 
variables were categorical except age in years and were expressed as frequency and percentages  , whereas age 
in years (numeric) as mean and SD. Statistical analysis was carried out using SPSS version 19. The difference 
between positive and negative EBV LMP1 receptor status were analyzed for statistical significance using Fischer’s 
exact test. Probability value p ≤ 0.05 was considered statistically significant.
Results: The mean age of patients was 27.12 years with a male predominance 33 (66%). Mixed Cellularity was 
the commonest type 31 (62%) followed by Nodular Sclerosis 12 (24%), Immunohistochemical (IHC) staining for 
EBV antigen was positive in 40 (80%) of cases. The maximum number of positivity was seen in Mixed Cellularity 
type 29 (72.5%) followed by Nodular Sclerosis 9 (22.5%). The p-value was significant for EBV antigen positivity 
in the subtypes of Hodgkin Lymphoma. 
Conclusion: EBV is a major risk factor for Mixed Cellularity and Nodular Sclerosis subtypes of Hodgkin Lymphoma 
in KPK Province of Pakistan.
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INTRODUCTION
 Hodgkin lymphoma (HL) is characterized 
by the presence of neoplastic giant cells called 
Reed-Sternberg cells. These cells release factors that 
induce the accumulation of reactive lymphocytes, 
macrophages, and granulocytes, which typically 
make up greater than 90% of the tumor cellularity. In 
the vast majority of HLs, the neoplastic Reed-Stern-

berg cells are derived from germinal center or post 
germinal center B cells. The WHO classification 
recognizes five subtypes of HL, viz., Nodular Scle-
rosis (NS), Mixed Cellularity (MC), Lymphocyte Rich 
(LR), Lymphocyte Depletion (LD) and Lymphocyte 
Predominance (LP). Based on immunophenotype of 
the neoplastic cells the first four are grouped together 
as Clinical Hodgkin Lymphoma.1

 HL constitutes about 0.5% of cancer worldwide 
with an Age Standardized Rate (ASR) of 0.9/100, 000. 
Asians generally have low incidence of HL as com-
pared to Europeans. In many parts of Asia ASR of 
Hodgkin Lymphoma is 0.6/100,000, whereas ASR of 
European region is 2.1/100, 000.2Variation between 
countries may reflect different prevalence of risk 
factors, use of screening and diagnostic methods.
 In Pakistan, Shaukat Khanum Memorial Cancer 
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Hospital and Research Centre, Lahore (SKMCH & 
RC) mainly covers provinces of Punjab and Khyber 
Pakhtunkhwa. According to its collective cancer 
registry report from December 1994 to December 
2014, HL is the 7th most common cancer, whereas 
in pediatric population (< 18 yrs) it is the 2nd most 
common malignancy constituting 4.36% of all ma-
lignancies in all age groups and about 18.98% of all 
malignancies in age group < 18 years.3

 According to a report from Agha Khan Univer-
sity Hospital (AKUH), Karachi, Pakistan which mainly 
covers provinces of Sindh and Baluchistan in the 
south, HL ranks as 10th most common neoplasm 
in males while 14th in females.4,5 In another study at 
AKUH in the pediatric population (age 1-10 yrs) HL 
is the most common cancer in males (25.92%) while 
3rd most common cancer in females (11.47%).5

 HL in different age groups has different etiolo-
gies and infection by EBV has been strongly implicat-
ed.6 After reviewing accumulated patient data from 
14 studies it was suggested that age, sex, ethnicity 
and the physiologic effects of poverty may represent 
biologic modifiers of the EBV association and confirm 
that this association is strongly but variably linked 
to histologic subtype. The data augmented biologic 
evidence that EBV is actively involved in HL patho-
genesis in some cases but describe epidemiologic 
complexity in this process.7 EBV strains type 1 and 
type 2 show a significant variation in different geo-
graphical regions and age groups.8 In Pakistan the 
clinico-epidemiological pattern of Hodgkin’s lympho-
ma is similar to other developing countries, with male 
predominance, mixed cellularity as the commonest 
histological type, advanced stage at presentation 
and absence of bimodal age distribution.9

 Regarding EBV positivity in Pakistan a study 
carried out at AKUH, Karachi, speculated about 
prognostic effects of EBV infection on the course of 
HL and hoped that the EBV-positive HL could in the 
future prove to be an excellent candidate for targeted 
cellular immunotherapy.10 There is scarcity of work 
done on EBV associated HL in Pakistan, therefore, 
the aim of this study was to detect EBV antigen in 
CHL in Peshawar District, Khyber Pakhtunkhwa 
Province of Pakistan.

MATERIALS AND METHODS
 This cross sectional study was carried out in 
Peshawar Medical College (PMC), Peshawar and 
Pakistan Institute of Medical Sciences (PIMS) Islam-
abad. It included 50 cases of Hodgkin lymphoma 
(HL) diagnosed on lymph node biopsy from August 
2007 to August 2013. Hematoxylin and eosin (H&E) 
stain for light microscopy was done at PMC. Im-
munohistochemistry (IHC) for EBV was performed 
at PIMS, Islamabad. Demographic variables were 
gender, age in years and age groups. Research 
variables were; HL subtypes and EBV LMP-1 antigen 
status. Age in groups had 4 attributes of <15,16-34, 
35-49 and >50 years. EBV had 2 attributes of positive 
and negative. All variables were categorical except 
age in years and were expressed as frequency and 
percentages  , whereas age in years (numeric) as 
mean and SD. Statistical analysis was carried out 
using SPSS version 19. 
The difference between positive and negative EBV 
LMP-1 receptor status were analyzed for statistical 
significance using Fischer’s exact test. Probability 
value p≤0.05 was considered statistically significant.

RESULTS
Clinical findings
 There were 33 (66%) males and 17 (34%) fe-
males. Their age ranged between 5 to 80 years with 
a mean of 27.12 years (SD ±19.14). Of these cases 
17 (34%) belonged to pediatric age group ≤15 years, 
16 (32%) to age group 16-34, 10 (20%) to age group 
35-49, and 7 (14%) to ≥50 years. 
Histopathological findings
 All the 50 cases were confirmed IHC as HL 
using a panel of monoclonal antibodies (CD15, 
CD20, CD30 and CD45). The maximum number of 
cases of HL were of MC type 31 (62%) followed by 
NS 12 (24%) and LR type 3 (6%). Two cases each 
(4%) belonged to LD and LP. In all the age groups 
MC was the most common lesion followed by NS in 
the age groups ≤15 and 16-34 years. (Table 1). 
 IHC staining for EBV LMP-1 antigen was pos-
itive in 80% cases and negative in 20% cases. The 
EBV LMP-1 status among gender, in various age 
groups and in HL subtypes (Table 2). 

Table 1: Distribution of Hodgkin Lymphoma subtypes in various age groups.

Age group MC (%) NS (%) LR (%) LD (%) LP (%) Total (%)

≤ 15 11(64.7) 5(29.4) 0 0 1(5.8) 17(34)

16-34 8(50) 6(37.5) 1(6.25) 1(6.25) 0 16(32)

35-49 7(70) 0 2(20) 1(10) 0 10(20)

> 50 5(71.4) 1(14.2) 0 0 1(14.2) 7(14)

Total 31 12 3 2 2 50
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DISCUSSION
 This discussion includes EBV positivity in rela-
tion to age, sex and HL subtypes especially MC and 
NS. 
 In developed countries, several studies point 
out that in younger age group HL occurs predom-
inantly in males. In a study of children with HL in 
North India there was a remarkably high percentage 
of males (89.7%) as compared to females (10.3%)11 
and to somewhat variable degrees this male pre-
dominance is reflected in our study as well as in 
a Taiwanese 12 and in a Turkish study.13  The mean 
age in the Taiwanese study was 42 years which is 
quite higher than ours although the age range was 
comparable which reflected that our population was 
involved by HL at a younger age.12

 Histologically the predominant HL subtype 
in our study in all age groups was MC followed by 
NS which is identical to other national studies.10, 14 
However, this is in contrast to the data obtained from 
Middle East 15, 16 and Europe 17 where NS follows MC. 
 EBV LMP-1 in HL in our study showed positivity 
in children with a male predominance which is in 
conformity with other studies.16

 In our study the EBV LMP-1 positivity was max-
imally shown in the MC subtype (72.5%) followed by 
NS (22.5%), LR (2.5%) and LD (2.5%). At the national 
level in a study carried out in Karachi, Pakistan EBV 
LMP-1 showed strongest positivity association with 
MC subtype (71%) followed by NS (54.2%) and chil-
dren showed more positivity (87.1%) as compared to 
adults (49.3%).10 The identical EBV LMP-1 positivity 
association is found in our study, i.e., MC followed by 

NS with more positivity in the age group ≤15 years. 
In a Jordanian study maximum EBV positivity was 
found in age groups < 15 yrs (68%) and > 51 years 
(78%) 18 which in our study stands true for the ≤ 15 
years age group (37.5%) but in contrast to the age 
group ≥ 50 years (15%).
 In the North Indian study the MC subtype 
(72.4%) was much higher than NS (22.7%) but both 
showed identical EBV positivity (97%).11  In contrast 
to this in a South Indian study EBV LMP-1 showed 
more positivity in the NS subtype, 86% cases.19

 In the Middle East in Jordan where the NS 
constituted 70% of all HL in a study, the maximum 
positivity was found in MC subtype (80.7%) as 
compared to NS (30.3%).18 Similarly in a study of 
EBV associated HL in Cairo, Egypt, the NS subtype 
constituted 84% but showed EBV positivity for 60% 
in contrast to MC constituting 9% with 100% EBV 
positivity.20 In Iraq MC subtype (42%) dominated NS 
(22%) but again the MC was 100% positive for EBV 
LMP-1 as compared to 90.9% positivity for NS.21 In the 
Iran NS (66%) dominated over MC (31%) but LMP-1 
was positive in 46.7% cases of MC as compared 
to 15.4% of NS and the difference was statistically 
significant.22

 In an Austrian study NS was the most common 
subtype with 59% cases, followed by 31% cases of 
MC subtype but the EBV positivity by LMP-1 immu-
no-reactivity was detected in 21% of the NS subtype 
and 38% of the MC subtype.17 In Latin America in a 
retrospective study of EBV associated HL among 
children in Argentina, MC subtype showed 76% pos-
itivity whereas all cases of NS were negative. There 
was maximum positivity in the age group 1-6 years 

Table 2: Distribution of EBV positivity in relation to gender, age and subtypes of HL.

Cases (n=50) EBV+ (n=40) EBV- (n=10)
p- Value

Gender No. % No. % No. %

Male 33 66 27 67.5 6 60
0.7172

Female 17 34 13 32.5 4 40

Age groups

≤ 15 17 34 15 37.5 2 20

0.7331
16-34 16 32 10 27.5 6 60

35-49 10 20 9 22.5 1 10

≥ 50 7 14 6 15 1 10

Sub types

MC 31 62 29 72.5 2 20

0.0096

NS 12 24 9 22.5 3 30

LR 3 6 1 2.5 2 20

LD 2 4 1 2.5 1 10

LP 2 4 0 0 2 4
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(82%) which declined to 33% in the age group 7-15 
years.23

 In a study carried out in Northern China, the 
EBV positivity was more in MC subtype (71%) as 
compared to NS (25%).24 In a South African study 
although 89% of children had NS subtype as com-
pared to 11% MC but showed 80% EBV positivity for 
MC against 67% of NS.25

 The above discussion points at almost uni-
versal positivity of MC as compared to NS subtype 
even at places where the latter dominated except in 
a South Indian study where NS showed more posi-
tivity for EBV LMP-1.19 The picture is also different in 
a study from Northern Iraq where NS (58.5%) was 
more than MC (37.2%) and LD (2.8%) but the maxi-
mum EBV LMP-1 positivity was shown in LD (50%) as 
compared to MC (45%) and NS subtype (27.7%).16

 No significant relationship of EBV positivity 
could be found in relation to age and gender in our 
study. However, a statistically significant relationship 
of EBV positivity with subtypes of classical HL (p 
value 0.0096) was detected.

CONCLUSION
The present study revealed that EBV is a major risk 
factor for HL in KPK province of Pakistan, especially 
in the MC and NS subtypes. 
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