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Abstract  
Background: The malignant lymphomas constitute a group of neoplasms, of 

varying degrees of malignancy, derived from the basic cells of lymphoid 

tissue, the lymphocyte, and histiocytes in any of their developmental stages. 

Materials and Methods: A secondary data analysis was done by the 

Department of Pathology, Sri Krishna Medical College & Hospital, 

Muzaffarpur, Bihar. A total of 52 patients of NHL were diagnosed in the 

Department of Pathology over a period of two years that is from July 2019 to 

June 2021.Clinical information regarding age, sex and site of biopsy was noted 

and Hematoxylin and Eosin stained sections were examined. Result: A total of 

52 cases of NHL were diagnosed confirmatively over the given duration of 

study. Majority of the patients (38.5%) belonged to the age range of 40-60 

years. Male to female ratio was calculated to be 2.47:1. Conclusion: Most 

common lymphoma is DLBCL. Incidence of FL is much less common 

compared with the west. T cell NHL is more common than the West, but is 

less prevalent than some Asian countries. 

 
 

 

INTRODUCTION 
 

The malignant lymphomas constitute a group of 

neoplasm’s, of varying degrees of malignancy, 

derived from the basic cells of lymphoid tissue, the 

lymphocyte, and histiocytes in any of their 

developmental stages. Lukes defined malignant 

lymphoma as “a neoplastic proliferative process of 

the lymphopoietic portion of the reticuloendothelial 

system, that involves cells of either the lymphocytic 

or histiocytic series in varying degrees of 

differentiation, that occurs in an essentially 

homogeneous population of a single cell type.“ The 

character of histologic involvement is either diffuse 

(uniform) or nodular and the distribution of 

involvement may be regional or systemic 

(generalized); however, the process is basically 

multicentric in character.[1] 

NHL (Non-Hodgkin Lymphomas) is a 

heterogeneous group of lymph proliferative 

malignancies that are much less predictable than 

Hodgkin's lymphomas and have a far greater 

predilection to disseminate to extra nodal locations. 

Nearly 25% of NHL cases arise in extra nodal 

locations and most of them are seen involving both 

nodal and extra nodal sites.[2] 

The most common NHL subtypes by far in 

developed countries are diffuse large B-cell 

lymphoma (about 30%) and follicular lymphoma 

(about 20%). All other NHL subtypes have a 

frequency of less than 10%.[3] NHL is the sixth most 

common cause of cancer-related death in the USA 

after prostate, breast, lung, colorectal, and bladder 

cancer. Oropharyngeal lymphomas are the second 

most common malignant disease in the oral region 

after squamous cell carcinoma.[4] 

According to Globocan (2012), the estimated 

incidence of non-Hodgkin's lymphoma (NHL) is 

5/100,000 (385,741 new cases), with a mortality rate 

of 2.5/100,000 (199,630 deaths) worldwide.[5] The 

burden of NHL in 2012 for India was estimated to 

have an incidence rate of 2.2/100,000 (23,801 new 

cases) and a mortality rate of 1.5/100,000 (16,597 

deaths). Within the country, the incidence of NHL is 

higher in urban areas compared to rural areas. 

Immunohistochemistry (IHC) has set the way for 

possible understanding of the pathogenesis of NHL 

as well as aiding in identifying the 

immunophenotype of most NHL cases.[6] Recently, 

IHC has become an important step in the 

investigation of diagnostic pathologic studies of 

NHL. It is used for classifying lymphatic neoplasm 

into B cell and T-cell phenotypes as well as for 

differential diagnosis with other malignant 

proliferations. CD20 is a cell surface marker 

expressed precisely on a majority of human B-
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cells.[7] Moreover, it has also been reported to be 

expressed on more than 90% of B-cell lymphomas; 

thus, it has become a good molecular goal for 

monoclonal antibody therapy.[8,9] 

Due to the limited data of the histopathological 

presentation of NHL in this part of the country, a 

thorough insight into this aspect of NHL is essential 

for proper diagnosis and optimum treatment. 

 

MATERIALS AND METHODS 

 

A secondary data analysis was done by the 

Department of Pathology, Sri Krishna Medical 

College & Hospital, Muzaffarpur, Bihar. A total of 

52 patients of NHL were diagnosed in the 

Department of Pathology over a period of Two 

years that is from July 2019 to June 2021. Clinical 

information regarding age, sex, and site of the 

biopsy was noted and hematoxylin and eosin-stained 

sections were examined. Cases diagnosed 

provisionally as NHL on light microscopy were 

taken up for immunohistochemistry (IHC). Some 

cases, which were reported as lymphoma on light 

microscopy but turned out reactive after examining 

the excision biopsy specimen or application of IHC 

(like Kikuchi disease, Castleman disease, Rosai-

Dorfman disease, and reactive lymphadenopathy), 

were excluded from this study. Cases who were 

difficult to diagnose with the available set of IHC 

markers were referred to higher centers and hence 

excluded from the study. Plasmacytoma and 

multiple myeloma cases were also not included in 

this study. 

The panel of antibodies used for IHC included CD2, 

CD3, CD5, CD7, tdt, CD10, CD15, CD19, CD20, 

CD23, CD30, CD45, CD56, CD117, CD1A, BCL2, 

BCL6, cyclin D1, K i -67, and ALK-1. Panel of 

antibodies used in a given case was dependent on 

the morphological evaluation and varied from 5 to 

11. IHC was performed based on horseradish 

peroxidase polymer chain two step indirect 

techniques. Antigen retrieval was done using 

pressure cooker with Tris- EDTA buffer (pH-9.0). 

 

RESULTS 

 

A total of 52 cases of NHL were diagnosed 

confirmatively over the given duration of study. 

Majority of the patients (38.5%) belonged to the age 

range of 40-60 years. Male female ratio was 

calculated to be 2.47:1. 

 

Table 1: Age and sex distribution. 

Age group 

(In years) 

B cell lymphoma T cell lymphoma 

Male Female Male Female 

0-20 5 1 2 1 

21-40 6 2 3 1 

41-60 8 4 6 2 

Above 60 5 2 2 2 

 

Table 2: distribution of samples according to the variety of lymphoma 

Type of lymphoma Number (%) 

B-cell NHL 

Diffuse Large B-cell Lymphoma 24 (46.1%) 

Small lymphocytic lymphoma 4 (7.7%) 

Mantle cell lymphoma 3 (5.8%) 

Follicular lymphoma 1 (1.9%) 

Marginal zone B cell lymphoma of MALT type 1 (1.9%) 

T-cell NHL 

Anaplastic large cell lymphoma 13 (25.0%) 

Precursor T cell lymphoblastic lymphoma 3 (5.8%) 

Peripheral T cell lymphoma NOS 3 (5.8%) 

 

Nearly one-fourth (27.2%) of NHL were extra nodal 

with the most common site being the gastrointestinal 

tract. Oropharynx and oral cavity were the next most 

common sites followed by nasal and 

nasopharyngeal.  

The ratio of incidence of B-cell NHL to T-cell NHL 

was found in this study to be 1.74 that implies 

63.5% of the samples were diagnosed to have B-cell 

NHL. Diffuse large B cell lymphoma (DLBCL) was 

the most common lymphoma diagnosed. These 

lymphomas presented with a high proliferation 

index (ki67 more than 50%). Major cell population 

comprises of large cells centroblast or immunoblast. 

CD30 was applied whenever the morphology was 

anaplastic and three cases were CD30 expressing 

DLBCL. There were 4 cases of T cell rich diffuse 

large B cell lymphoma.  These cases showed diffuse 

effacement of architecture of the lymph node with a 

predominant CD3 positive T cell population and 

sheets of large B cells expressing CD20, Pax5, and 

negative for CD30. [Table 1] 

Four cases (7.7%) presented with small lymphocytic 

lymphoma (SLL). All the cases were above 50 years 

of age. The neoplastic B cells expressed CD5 and 

CD23 and were negative for CD10 and cyclin D1. 

Two cases with diagnostic difficulty showing weak 

to absent CD5 expression were sent to the higher 

center for diagnosis. These cases were LEF1 

positive. Mantle cell lymphoma was reported in 

5.8% of all NHL cases. They were composed of 

small uniform cells with cleaved or angulated nuclei 

without nucleoli. These cases had a low 
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proliferation index and were expressing cyclin D1. 

SOX11 was used in cyclin D1 negative cases. One 

case of follicular lymphoma (FL) was reported. It 

expressed CD10 and BCL2 and had a low 

proliferation index. Grading of the tumor based on 

the number of centroblasts was done. Marginal zone 

B cell lymphoma of mucosa-associated lymphoid 

tissue (MALT) type was also seen in 1 case,that was 

found in the stomach. It was low-grade B cell 

lymphomas with lack of CD5 and CD10 expression 

and strong immunoglobulin M (IgM) expression.  

Among the T cell NHL, the most common group 

comprising 25% cases was anaplastic large cell 

lymphoma (ALCL) most frequent in childhood and 

adult with presenting age group ranging from 10 

years to 25 years. All the cases expressed CD30 and 

two thirds expressed Alk-1. The second group of 

NHL was peripheral T cell lymphoma not otherwise 

specified (PTCL NOS) accounting for 5.8% cases. 

This was a heterogeneous group of T cell lymphoma 

expressing the T antigens CD3, CD5, CD7, CD2 in 

variable proportions and always negative for 

follicular helper T cell markers, CD4, CD10, Bcl6, 

and PD1. There was one case expressing CD3, CD5, 

CD4, and negative for CD7, CD10, and CD2 with 

aberrant expression of CD20 but the tumor cells 

were Pax5 negative. Maximum cases belonged to 50 

to 70 years of age group.Of the 3 cases of T cell 

lymphoblastic lymphoma, two involved the 

mediastinum and one was in the bone. All the cases 

were seen in patients less than 30 years of age. The 

tumor cells had a high proliferation index (> 70%) 

and expressed nuclear antigen tdt along with T 

specific antigens. [Table 2] 

 

DISCUSSION 
 

The classification of lymphoma is evolving over the 

years with the expansion of our knowledge and the 

development of better techniques for its detection 

and characterization. The World Health 

Organization (WHO) classification of tumors has 

now become a household name among pathologists, 

continuously updating us about the newer entities. 

In the present study, we have classified lymphoma 

based on the recent edition of WHO.[10] The 

incidence of lymphoma is higher in the developed 

nations. In India also, lymphoma is more common 

in the urban areas as compared to the rural.[11,12] 

Urban population has a higher socioeconomic status 

and their lifestyles also lean toward the west 

whereas the rural population has a more traditional 

lifestyle. This variation in socioeconomic and 

environmental factors in the rural and urban areas 

may be responsible for the difference in the 

occurrence of lymphoma.[13] The global burden of 

lymphoma is increasing and the disease is more 

common in males. Male to female ratio of incidence 

of NHL, worldwide, is 1.3:1.[14] Two studies from 

south India have reported a slightly higher incidence 

in males compared with the global data. According 

to these studies, male: female ratio in NHL was 2.2 

to 2.8:1 respectively.[15,16] In our study, NHL was 

almost 2.5 times more common in males as in 

females. One study from eastern India reports 

results similar to our results.[17] Maximum cases of 

NHL belonged to the age group of 41 to 60 years. 

This is in concordance with the other Indian 

studies.[15-17] Extra nodal presentation is common in 

some lymphomas like DLBCL, Burkitt lymphoma, 

MALT lymphoma, and PTCL. Studies from 

Western countries have shown that extra nodal NHL 

is seen in 24 to 48% of all NHL.[18] Our neighboring 

countries like China and Japan have even higher 

incidence of extra nodal lymphoma ranging from 44 

to 60% as per literature.[19,20] This may be because 

of the higher prevalence of extra nodal NK/T cell 

lymphoma in these countries compared with India. 

Two studies from south India, Padhi et al and 

Mishra et al have reported the incidence of extra 

nodal lymphoma to be 22 and 22.6% of all NHL, 

respectively.[21,22] Padhi et al reported the central 

nervous system as the most common site, followed 

by the gastrointestinal tract, whereas Mishra et al 

reported head and neck and gastrointestinal tract as 

the most common site. In our study, 27.2% patients 

presented with extra nodal disease and the most 

common sites were the gastrointestinal tract and 

head and neck. The results of the study from eastern 

India by Mondal et al are similar to our study with 

27.7% extra nodal presentation.[17] 

DLBCL is the most common lymphoma in India as 

well as other countries with 40 to 50% of cases. We 

reported 46.1% DLBCL in our study. One of the 

largest studies from India by Arora et al reported FL 

as the second largest group among the NHL with 

10.9% cases, followed by SLL at 4.1%. Our study 

differs slightly, with the second most common NHL 

being SLL (7.7%), followed by mantle cell 

lymphoma (5.8%). FL forms only 1.9% of all NHL 

in our study. This maybe because the two studies 

from India are done in south India that is 

socioeconomically more developed compared with 

Bihar. FL is known to be more common in countries 

with higher socioeconomic status. In the West, SLL 

is the second most common lymphoma (21.9%) 

after DLBCL, whereas in China only 4.6% cases are 

SLL. The incidence of T cell NHL appears to 

increase worldwide as we move from West to East. 

About 26.1% T cell NHL was reported in China, 

while in the USA it was found in only 7% cases. 

The frequency of T cell NHL reported in India is 

~20%.[15,23] In the present study, 36.5% NHL were 

of T cell type. Naresh et al have reported T 

lymphoblastic lymphoma as the commonest T cell 

NHL. They might have included the cases 

presenting with leukemia, without lymphadenopathy 

in their study giving a higher incidence. In our 

study, we have only included the cases with 

lymphoma, similar to Arora et al. But we got higher 

incidence of TLBL (5.8%) compared with them 

(2.2%). Among another T cell NHL, PTCL NOS 

and ALCL were the most common in India.[15,23] 
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ALCL was also the commonest T-cell lymphoma in 

our study.  While ENKTCL is rare in the west, it is 

very common in the eastern part of the world.[19,24] 

In China, it is the commonest T cell NHL. In India, 

the incidence of ENKTCL has been reported to be 

0.7 to 0.9%. However, in our study there was no 

case. 

 

CONCLUSION 
 

This study documents the frequency of different 

types of lymphoma in a tertiary care center in Bihar. 

Most common lymphoma is DLBCL. Incidence of 

FL is much less common compared with the west. T 

cell NHL is more common than the West, but is less 

prevalent than some Asian countries. 

 

REFERENCES 
 
1. Rajendran R, Sivapathasundharam B, editors. Shafers 

Textbook of Oral Pathology. 6th ed. Elsevier; 2009. Benign 

and malignant tumors of oral cavity; pp. 173–8. 
2. Bowzyk Al-Naeeb A, Ajithkumar T, Behan S, Hodson DJ. 

Non-Hodgkin lymphoma. BMJ. 2018;362:k3204. 

3. Ekstrom-Smedby K. Epidemiology and etiology of non-
Hodgkin lymphoma-A review. ActaOncol. 2006;45:258–71. 

4. Kolokotronis A, Konstantinou N, Christakis I, Papadimitriou 

P, Matiakis A, Zaraboukas T, et al. Localized B-cell non-
Hodgkin's lymphoma of oral cavity and maxillofacial region: 

A clinical study. Oral Surg Oral Med Oral Pathol Oral 

RadiolEndod. 2005;99:303–10. 
5. Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, 

Mathers C, Rebelo M, Parkin DM, Forman D, Bray F: 

GLOBOCAN 2012 v1.0. Cancer Incidence and Mortality 
Worldwide: IARC Cancer Base No. 11. Lyon, IARC, 2013. 

6. Rao IS. Role of immunohistochemistry in lymphoma. Indian 

J Med PaediatrOncol. 2010;31(4):145–7. 
7. Tedder TF, Engel P. CD20: a regulator of cell-cycle 

progression of B lymphocytes. Immunol Today. 

1994;15(9):450–4. 
8. Lim SH, et al. Anti-CD20 monoclonal antibodies: historical 

and future perspectives. Haematologica. 2010;95(1):135–43. 

9. Tokunaga T, et al. De novo diffuse large B-cell lymphoma 
with a CD20 immunohistochemistry-positive and flow 

cytometry-negative phenotype: molecular mechanisms and 

correlation with rituximab sensitivity. Cancer Sci. 
2014;105(1):35–43. 

10. Swerdlow S H, Campo E, Harris N L . Revised 4th ed. Lyon: 

International Agency for Research on Cancer; 2017. WHO 
Classification of Tumors of Haematopoetic and Lymphoid 

Tissues. 

11. Yeole B B.Trends in the incidence of non-Hodgkin’s 
lymphoma in India Asian Pac J Cancer Prev 2008; 9(03433–

436. 

12. Nair R, Arora N, Mallath M K. Epidemiology of non-

Hodgkin’s lymphoma in India. Oncology. 2016;91 01:18–25. 

13. Bhutani M, Vora A, Kumar L, KochupillaiV.Lympho-
hemopoietic malignancies in India Med Oncol 2002; 

1903141–150. 

14. Fitzmaurice C.Global, regional, and national cancer 
incidence, mortality, years of life lost, years lived with 

disability, and disability-adjusted life-years for 32 cancer 

groups, 1990 to 2015: a systematic analysis for the Global 
Burden of Disease Study JAMA Oncol 2017304524–

548.[Erratum in: JAMA Oncol 2017; 3(3):418. 

15. Arora N, Manipadam M T, Nair S.Frequency and 
distribution of lymphoma types in a tertiary care hospital in 

South India: analysis of 5115 cases using the World Health 

Organization 2008 classification and comparison with world 
literature Leuk Lymphoma 2013; 54051004–1011. 

16. Roy A, Kar R, Basu D, Badhe B A.Spectrum of 

histopathologic diagnosis of lymph node biopsies: a 
descriptive study from a tertiary care center in South India 

over 5½ years Indian J PatholMicrobiol 2013; 5602103–108. 

17. Mondal S K, Mandal P K, Roy S D, Chattopadhyay S, Roy 
S, Biswas P K.Malignant lymphoma in Eastern India: a 

retrospective analysis of 455 cases according to World 

Health Organisation classification J Cancer Res Ther 2014. 

1002354–358. 

18. Morton L M, Wang S S, Devesa S S, Hartge P, 

Weisenburger D D, Linet M S.Lymphoma incidence patterns 
by WHO subtype in the United States, 1992-2001 Blood 

2006; 10701265–276. 

19. Yang Q P, Zhang W Y, Yu J B et al.Subtype distribution of 
lymphomas in Southwest China: analysis of 6,382 cases 

using WHO classification in a single institution. 

DiagnPathol. 2011;6:77. 
20. Fujita A, Tomita N, Fujita H et al.Features of primary 

extranodal lymphoma in Kanagawa, a human T-cell 

leukemia virus type 1 nonendemic area in Japan. Med Oncol. 
2020;26(01):49–54. 

21. Padhi S, Paul T R, Challa S et al.Primary extra nodal non 

Hodgkin lymphoma: a 5 year retrospective analysis. Asian 
Pac J Cancer Prev. 2021;13(10):4889–4895.  

22. Mishra P, Das S, Kar R, Jacob S E, Basu D. Primary 

extranodal non-Hodgkin lymphoma: a 3-year record-based 
descriptive study from a tertiary care center in Southern 

India. Indian J PatholMicrobiol. 2022;58(03):296–300. 

23. Naresh K N, Srinivas V, Soman C S. Distribution of various 
subtypes of non-Hodgkin’s lymphoma in India: a study of 

2773 lymphomas using R.E.A.L. and WHO Classifications. 

Ann Oncol. 2020;11 01:63–67. 
24. Yoon S O, Suh C, Lee D H et al.Distribution of lymphoid 

neoplasms in the Republic of Korea: analysis of 5318 cases 

according to the World Health Organization classification. 
Am J Hematol. 2021;85(10):760–764. 

25. Swerdlow S H, Campo E, Harris N L . Lyon: International 
Agency of Research on Cancer (IARC); 2022. WHO 

Classification of Tumours of the Haematopoietic and 

Lymphoid Tissues. 
 

 

 


