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BACKGROUND: Hodgkin lymphoma is a lymphoproliferative disorder and Epstein Barr Virus infection  is considered as one of the 
important etiological factor for Hodgkin lymphoma and prognosis depends on the clinical stage, immunological profile and EBV 
association. 
AIMS AND OBJECTIVE: Our aim is to study the immunohistochemistry of Hodgkin Lymphoma and to correlate the expression of 
Epstein Barr Virus Latent Membrane Protein with histological subtypes. 
50 cases of Hodgkin lymphoma were subjected to a panel of 5 immunohistochemical markers CD 15, CD30, CD20, CD45 and 
EBV LMP 1.
RESULT: Immunohistochemical study show predominantly Classical immunophenotype with CD 15+, CD30 + and CD 20 � 
constituting 77.78 %. EBV LMP positivity is present in 57% of cases, mainly in Classical type. EBV LMP1 is predominantly positive 
in mixed cellularity subtype. 
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INTRODUCTION
Hodgkin lymphoma is a lymphoproliferative disorder, accounts for  

(1)1% of all tumors . Hodgkin lymphoma  constitutes about 30% of 
all lymphomas. It was the first malignant disease defined on the 
basis of the histological classification of a pathognomonic giant 
cell (the Reed-Sternberg cell). Hodgkin lymphoma includes two 
types classical(CHL) and nodular lymphocyte predominant(NLPHL) 
in which classical type comprises four subtypes - mixed cellularity, 
nodular sclerosis, lymphocyte rich and lymphocyte depleted.

Epstein�Barr virus latent membrane protein 1 (LMP1) is a protein 
that regulates its own expression and the expression of human 

(2)genes.  LMP1 is the best-documented oncoprotein of the EBV 
latent gene products.

MATERIALS AND METHODS
Total numbers of lymph node specimens received were 2961 
cases, for a period of 5 years in a tertiary care hospital. Of these 
malignancies in lymph node accounted for 1273 cases with a 
percentage of 42.99%. The total number of non- neoplastic and 
malignant cases was 1688 and 1273 respectively. Thus the 
distribution of non-neoplastic lesions was 57%, and of malignant 
tumors were 43% among the lymph node specimens. Hodgkin 
lymphoma accounts for about 142 cases representing 4.8 %.

Of the 142 cases of Hodgkin lymphoma, a total of 50 cases 
comprising  45 cases of CHL and 5 cases of NLPHL were selected 
and their representative formalin fixed paraffin embedded tissue 
samples were subjected to immunohistochemical analysis  for a 
panel of 5 markers- CD 15, CD30, CD20, CD45 and EBV LMP 1. 
Classical Hodgkin type include 29 cases of mixed cellularity, 10 
cases of nodular sclerosis, 5 cases of lymphocyte rich and 1 case of 
lymphocyte depleted .

Immunohistochemical analysis were done in paraffin embedded 
tissue samples using the Next Generation Micro-Polymer HRP 
system based on non-biotin polymeric technology provided by 
Thermo Scientific Ultravision Quanto detection system for 
Immunohistochemistry. 4 µ thick sections from formalin fixed 
paraffin embedded tissue samples were transferred on to gelatin 
coated slides. Heat induced antigen retrieval was done. 

Characteristically the tumor cells of classical type of Hodgkin 
lymphoma express CD30 and also positive for CD 15. The 
immunophenotype of nodular lymphocyte predominant is entirely 
different from that of classical type. The L&H cells are negative for 
CD15 and CD30. The markers of B cell such as CD20 and CD79a 
are expressed by NLPHL.

OBSERVATION AND RESULTS
Immunohistochemical expression of classical Hodgkin lymphoma 
shows CD 15 positivity in 40 cases and CD 30 positivity in 41 cases. 

Mixed cellularity subtype shows CD 15 positivity in 27 cases and 
CD 30 positivity in 28 cases. In nodular sclerosis subtype CD 15 and 
CD30 was positive in 8 cases, lymphocyte rich type shows  CD 15 
and CD 30 positivity in 4 cases and lymphocyte depleted was CD 
15 and CD 30 positive in 1 case which was selected. CD 20 was 
positive in one case of mixed cellularity and negative in all cases of 
nodular sclerosis, lymphocyte rich and lymphocyte depleted and 
CD 45 was negative in all cases of classical hodgkin 
lymphoma(chart 1)

Out of 5 cases of Nodular lymphocyte predominant type CD 20 
was expressed in 3 cases and CD 45 in 2 cases and CD 15 was 
negative in all cases but CD 30 positivity was seen in 1 case.

EBV LMP 1 was expressed in 26 cases of Classical Hodgkin 
lymphoma and none of the Nodular lymphocyte predominant type 
shows positivity. EBV LMP was also negative in 19 cases of classical 
type. There is significant association found between the type and 
EBV LMP expression (P value 0.014). 

EBV LMP 1 was predominantly positive in mixed cellularity subtype 
(see Fig 1), 21 out of 29 followed by nodular sclerosis and 
lymphocyte rich type. Nodular sclerosis type shows 3 cases of  EBV 
LMP positivity and was negative in 7 cases. Lymphocyte rich type 
was positive in 2 cases and negative in 3 cases. Single case of 
lymphocyte depleted subtype shows negativity for EBV LMP   
(chart 2). 

Figure 1: Mixed cellularity type showing membranous 
positivity for EBV Latent membrane protein 1
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DISCUSSION
Hodgkin's lymphoma is the third most common cancer in people 
aged 15-29 years, and the sixth most commonly diagnosed cancer 
in children less than 14 years.

In the our study, EBV LMP immunoreactivity is seen in 57% of cases 
(3)which is comparable with the study by Samia Fatima et al  which 

(4)shows 60%. In a study conducted by Almasri et al,  which includes 
64 cases of HL examined for EBV associat ion, 47% 

(5)immunoreactivity for EBV LMP 1 was seen, whereas Karnik  et al 
study group shows 96% positivity which is higher than our study.

EBV association is more common in mixed cellularity type of 
Hodgkin lymphoma which is comparable with the following 

(4) studies. Almasri et al  study shows 52.9% positivity, Samia Fatima 
(3)et al   study shows 71% positivity for mixed cellularity and also 

(6)54% positivity for nodular sclerosis, Quintanilla et al , Weinreb et 
(7)  (8)  (9)  (10)al ,Murray et al ,Monterroso et al and  Peh et al  studies show 

81%, 85%, 86% and 87% positivity for mixed cellularity 
respectively. Our current study shows 80.7 % positivity for mixed 
cellularity and 11.5% positivity  in nodular sclerosis subtype. All 
the above studies shows 15% to 50% positivity for nodular 
sclerosis subtype.

In this study, the immunohistochemical expression of cases can be 
divided into four groups which carries prognostical significance. 
Group I  which includes 35 cases was positive for CD 15 and CD 30 
and negative for CD 20. Group II includes 5 cases which was 
positive for CD 30 alone and negative for CD 15. Group III category 
shows 4 cases which was positive for CD 15 alone and negative for 
CD 30. Group IV includes 1 case which was positive for CD 20.

(11)This is comparable to the study by Patkar N et al  in which the 
cases are divided similarly which shows higher percentage of 
classical immunophenotype ie CD 15+, CD 30+ and CD 20-
 
Negative expression of CD 15 and immunoreactivity for CD 20 is 
an adverse prognostic factor.

CONCLUSION
Among 50 cases, 35 cases have classical immunophenotype (CD 
15+, CD 30+ and CD 20-). EBV association is seen in 26 cases with 
statistically significant association seen between the type of HL and 
EBV infection.

Immunohistochemical study show predominantly Classical 
immunophenotype with CD 15+, CD30 + and CD 20 � 
constituting 77.78 %. EBV LMP positivity is present in 57% of 
cases and seen only in Classical type and not seen in Nodular 
lymphocyte predominant type and there is statistically significant 
association found between the type of Hodgkin lymphoma and 
Epstein Barr virus association. EBV LMP1 is predominantly positive 
in mixed cellularity subtype. 
                   
To conclude, identifying the classical immunophenotype is very 
important which have better prognosis whereas CD15- and CD 
20+ are considered as adverse prognostic parameters.  Identifying 
the EBV association is very significant because Reed Sternberg cells 
present in EBV associated cases show a better response to 
chemotherapy and EBV association provides survival advantage to 
hodgkin lymphoma patients with standard chemotherapy and 

radiotherapy protocols and is an excellent candidate for targeted 
cellular immunotherapy.   
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