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Abstract:

Background: Lymphomas represent a heterogeneous group of lymphoid malignancies with diverse histological
and immunophenotypic profiles. Accurate classification is essential for diagnosis, prognostication, and therapy.
Aim: To perform a comparative analysis of lymphoma variants based on histological features and
immunohistochemical (IHC) profiling.

Methodology: This hospital-based cross-sectional study included 80 lymph node biopsy cases diagnosed as
lymphoma at the Department of Pathology, Phulo Jhano Medical College, Dumka, Jharkhand, over 8 months.
Specimens were processed for histology using Hematoxylin and Eosin staining and further analyzed with an IHC
panel including CD3, CD15, CD20, CD30, LCA, Bcl-2, and Pancytokeratin. Lymphomas were classified
according to the 2017 WHO criteria, and data were analyzed descriptively using SPSS v27.

Results: Non-Hodgkin lymphomas (NHL) comprised 71.3% of cases, with Diffuse Large B-Cell Lymphoma
(DLBCL) being predominant (35%). Hodgkin lymphomas (HL) represented 28.7%, mainly classical HL. IHC
profiling showed CD20 and LCA positivity in NHL, while CD15 and CD30 were characteristic of HL. A male
predominance (62.5%) and peak incidence in the 41-60 years age group were observed.

Conclusion: Histological assessment combined with IHC profiling is critical for accurate subclassification of
lymphoma variants, guiding targeted therapy and prognostication.

Keywords: Lymphoma, Histology, Immunohistochemistry, Diffuse Large B-Cell Lymphoma, Hodgkin
Lymphoma.
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Introduction

The lymph node serves as one of the major body
parts that make up the immune system because it
helps start and manage immune responses according
to research [1]. The structure of lymph nodes divides
into three parts which include the cortex the paracor-
tex and the medulla. Normal immune responses
cause lymph node growth because the immune sys-
tem needs to produce additional cells which result in
permanent lymph node growth according to research
findings [2]. Physicians must evaluate this natural
body growth because it creates confusion with med-
ical conditions which need clinical assessment for
precise identification.

Lymphadenopathy is a common clinical problem
which doctors see in their regular medical work be-
cause it affects people from every age group. Doc-
tors use biopsies to identify the reason behind nodal
enlargement which can either be caused by neo-
plastic conditions or non-neoplastic conditions ac-
cording to [3]. The etiological spectrum of lymphad-
enopathy is broad and includes infections, autoim-
mune conditions, storage disorders, primary
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lymphoid malignancies, and metastatic malignan-
cies. The histopathological examination of lymph
node biopsies serves as an essential method for iden-
tifying between reactive processes and malignant
neoplasms.

Lymph node lesions form a wide range of spectrum
from benign reactive changes to lymphoma and met-
astatic deposits [4]. Reactive lymphadenopathy
shows three distinct patterns which include follicu-
lar hyperplasia, paracortical hyperplasia, and sinus
histiocytosis to demonstrate its response to immuno-
logic stimuli. Lymphomas emerge as clonal cell ex-
pansions of lymphoid cells which display both ar-
chitectural structure loss and atypical cytological
characteristics and unusual immunophenotypic pat-
terns. The differential diagnosis process becomes
more challenging because non-lymphoid cancers
create additional metastatic deposits. The presence
of similar physical characteristics between reactive
and neoplastic conditions requires additional meth-
ods to achieve accurate identification.
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Clinicians divide lymphadenopathy into two distinct
categories which include generalized lymphade-
nopathy and localized lymphadenopathy. General-
ized lymphadenopathy occurs in many systemic dis-
eases which include infections and autoimmune dis-
orders and hematological cancers while localized
lymphadenopathy occurs more frequently with local
infections or malignancies [5]. The clinical distinc-
tion establishes an initial assessment framework yet
it does not provide sufficient information to reach a
final diagnostic conclusion. The histological exami-
nation serves as essential method for determining
specific pathological condition.

The pathologists first need to identify separate dis-
ease entities which exist as distinct medical condi-
tions before researchers can create improved treat-
ment methods. The most common form of reactive
lymphadenopathy lacks an effective treatment yet
any diagnosis which is not specific provides value
because doctors need to rule out cancer and treatable
conditions according to [6]. The accurate identifica-
tion of specific lymphoma types becomes vital when
doctors detect a lymphoid malignancy because dif-
ferent treatment methods and patient survival pro-
spects require different lymphoma types. The devel-
opment of lymphoma classification systems has pro-
gressed from using morphological characteristics to
modern integrated systems that combine immuno-
phenotypic and molecular knowledge for enhanced
diagnostic accuracy and clinical usefulness.

Lymphomas divide into two main categories which
are Hodgkin lymphoma (HL) and non-Hodgkin
lymphoma (NHL) and each category contains sev-
eral histological subtypes that exhibit different bio-
logical characteristics [7]. The first diagnostic
method for Hodgkin lymphoma relies on histologi-
cal examination which studies architectural patterns
and cytological features and identifies Reed-Stern-
berg cells through their specialized cells. The diag-
nostic process requires more than morphological
evaluation because non-Hodgkin lymphomas ex-
hibit features that overlap between their various sub-

types.

The diagnostic process has received essential sup-
port from immunohistochemistry testing which
functions as an important supplementary tool. Im-
munohistochemistry assists in dividing lymphomas
into distinct subtypes which have both treatment
value and prognostic significance [8]. The IHC test
identifies cell lineage and differentiation status and
abnormal antigen expression through its specific an-
tibodies against B-cell and T-cell lineage markers.
The immunophenotypic profiling process estab-
lishes the neoplastic cells' lymphoid origin while it
also identifies different lymphoma types that share
similar structural characteristics.

The identification of B-cell markers such as CD20
and T-cell markers such as CD3 helps establish
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lineage assignment while CD10 BCL6 MUMI1 Cy-
clin D1 CD15 and CD30 serve as additional markers
for ongoing subclassification [9]. The modern
method for diagnosing lymphoma relies on histo-
morphology and IHC findings. The classification
process establishes risk levels that help determine
suitable treatment options which encompass both
monoclonal antibody therapies and new immuno-
therapy approaches.

The comparative analysis of lymphoma variants
through their histological characteristics and IHC
profiling establishes essential clinical and pathology
significance. The analysis enables researchers to
study different patterns of morphology and immuno-
phenotyping and their relationship with clinical
symptoms. The process assists with diagnosing dif-
ficulties which involve grey zone lymphomas and
cases that show unusual marker expressions. The
combination of histopathology and ITHC testing
serves as the most effective and dependable method
for diagnosing lymphoma in areas that lack access
to advanced molecular testing.

The various lymphoma patterns which exist in dif-
ferent populations demonstrate the need for research
studies which focus on specific regional areas. The
different epidemiological patterns between lymph
node biopsy results and patient demographics and
disease symptoms make it essential to conduct sys-
tematic evaluations of lymph node biopsy studies.
The structured comparative study enables research-
ers to record occurrence rates and tissue analysis re-
sults and antibody testing outcomes for multiple
lymphoma types which helps doctors make correct
diagnoses and treat their patients more effectively.

Lymphadenopathy constitutes a common medical
condition which presents diagnostic difficulties for
doctors. The primary focus should lie on verifying
which malignant lymphomas exist and determining
their exact subtype. The diagnosis process requires
histological examination to provide structural and
cytological information while the immunohisto-
chemistry process helps to refine and confirm sub-
type identification. The complete comparison of
lymphoma types through histological analysis and
IHC testing establishes the foundation for precise di-
agnosis and prognosis assessment and treatment se-
lection. The current study uses the integrated ap-
proach which serves as the fundamental method for
modern hematopathology research’.

Methodology

Study Design: The present study was designed as a
hospital-based cross-sectional observational study
aimed at conducting a comparative analysis of vari-
ous lymphoma variants based on histological fea-
tures and immunohistochemical (IHC) profiling.
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Study Area: The study was carried out in the De-
partment of Pathology, Phulo Jhano Medical Col-
lege, Dumka, Jharkhand, India.

Study Duration: The study was conducted over a
period of 8 months from March 2025 to October
2025.

Study Participants
Inclusion Criteria

e Excision biopsies of lymph nodes received in
the Department of Pathology during the study
period.

e Cases with a confirmed histopathological diag-
nosis of lymphoma.

e Adequately preserved formalin-fixed, paraffin-
embedded tissue specimens suitable for histo-
logical and THC analysis.

Exclusion Criteria

e Cases with inconclusive diagnosis due to inad-
equate or poorly preserved tissue material.

e Needle biopsies and cytology specimens lack-
ing sufficient architectural details.

e Cases with incomplete clinical or laboratory
data.

Sample Size: A total of 80 cases fulfilling the inclu-
sion criteria were included in the study.

Procedure: All lymph node specimens received in
the Department of Pathology were fixed in 10% neu-
tral buffered formalin immediately after excision.
After adequate fixation, the tissues were processed
routinely, embedded in paraffin, and sectioned at 4—
5 um thickness. The sections were stained with He-
matoxylin and Eosin (H&E) for detailed histomor-
phological examination. Microscopic evaluation
was carried out to assess architectural patterns, cy-
tological characteristics, presence of Reed—Stern-
berg cells, nodularity, fibrosis, necrosis, and other
relevant features suggestive of specific lymphoma
subtypes.

Based on the initial histomorphological assessment,
immunohistochemistry was performed wherever re-
quired for confirmation and subtyping. IHC studies
were conducted on 5 um paraffin sections using ap-
propriate monoclonal antibodies. The antibody
panel included CD3, CD15, CD20, CD30, Leuko-
cyte Common Antigen (LCA), Pancytokeratin, and
Bcel-2. All cases diagnosed as non-Hodgkin
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lymphoma were subjected to B-cell and T-cell mark-
ers for accurate immunophenotypic classification.
Similarly, most cases of Hodgkin lymphoma under-
went immunophenotyping using CD45, CD15, and
CD30 to confirm the diagnosis. In cases where there
was diagnostic ambiguity, Pancytokeratin was em-
ployed to rule out metastatic epithelial malignancies.

The lymphomas were classified according to the
2017 World Health Organization (WHO) classifica-
tion of hematolymphoid malignancies. Histological
and immunophenotypic findings were correlated to
establish the final diagnosis and to facilitate compar-
ative analysis among different lymphoma variants.

Statistical Analysis: The collected data were en-
tered into Microsoft Excel and subsequently ana-
lyzed using Statistical Package for the Social Sci-
ences (SPSS) version 27.0. Descriptive statistics
such as frequencies and percentages were used to
summarize categorical variables including age dis-
tribution, gender distribution, lymphoma subtype,
and immunohistochemical marker expression. Com-
parative analysis between different lymphoma vari-
ants based on histological features and IHC profiles
was performed using appropriate statistical tests
such as the Chi-square test. A p-value of less than
0.05 was considered statistically significant’.

Result

Table 1 shows the age and gender distribution of
lymphoma cases among the 80 study participants.
The highest proportion of cases was observed in the
41-60 years age group, comprising 26 patients
(32.5%), indicating that middle-aged individuals
were most commonly affected. This was followed
by the 2140 years and >60 years age groups, each
accounting for 22 cases (27.5%). The least number
of cases was recorded in the 0-20 years group, with
10 patients (12.5%). Gender-wise distribution re-
vealed a clear male predominance, with 50 males
(62.5%) compared to 30 females (37.5%). In every
age category, males outnumbered females, particu-
larly in the 41-60 years group (16 males vs. 10 fe-
males). Overall, the findings suggest that lymphoma
was more prevalent among males and most com-
monly occurred in the middle-aged population
within the study sample.

Table 1: Age and Gender Distribution of Lymphoma Cases (N = 80)
Age Group (Years) Male (n) Female (n) Total (n) Percentage (%)
0-20 6 4 10 12.5
21-40 14 8 22 27.5
41-60 16 10 26 32.5
>60 14 8 22 27.5
Total 50 30 80 100
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Table 2 shows the distribution of lymphoma variants
based on histological classification among 80 pa-
tients. The most common subtype was Diffuse Large
B-Cell Lymphoma (DLBCL), accounting for 28
cases (35%), indicating its predominance in the
study population. This was followed by Classical
Hodgkin Lymphoma with 18 cases (22.5%), repre-
senting the second most frequent variant. Follicular
Lymphoma constituted 10 cases (12.5%), while T-
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Cell Lymphoma was observed in 8 patients (10%).
Small Lymphocytic Lymphoma accounted for 6
cases (7.5%). Nodular Lymphocyte Predominant
Hodgkin Lymphoma and Mantle Cell Lymphoma
were the least common variants, each comprising 5
cases (6.3%). Overall, non-Hodgkin lymphomas
formed the majority of cases, with DLBCL being the
dominant histological subtype in this cohort.

Table 2: Distribution of Lymphoma Variants Based on Histological Classification (N = 80)
Lymphoma Variant Frequency (n) Percentage (%)
Diffuse Large B-Cell Lymphoma (DLBCL) 28 35
Follicular Lymphoma 10 12.5
Small Lymphocytic Lymphoma 6 7.5
T-Cell Lymphoma 8 10
Classical Hodgkin Lymphoma 18 22.5
Nodular Lymphocyte Predominant HL 5 6.3
Mantle Cell Lymphoma 5 6.3
Total 80 100

Table 3 shows the distribution of Non-Hodgkin and
Hodgkin lymphomas among the 80 study partici-
pants. Out of the total cases, 57 patients (71.3%)
were diagnosed with non-Hodgkin lymphoma,
while 23 patients (28.7%) had Hodgkin lymphoma.
This indicates that non-Hodgkin lymphoma consti-
tuted more than two-thirds of the cases in the present

study, making it the predominant lymphoma sub-
type, whereas Hodgkin lymphoma accounted for
less than one-third of the total cases. Overall, the
findings demonstrate a substantially higher occur-
rence of non-Hodgkin lymphoma compared to
Hodgkin lymphoma in the study population.

Table 3: Distribution of Non-Hodgkin and Hodgkin Lymphomas (N = 80)
Category Frequency (n) Percentage (%)
Non-Hodgkin Lymphoma 57 71.3
Hodgkin Lymphoma 23 28.7
Total 80 100

Table 4 shows the distribution of immunohisto-
chemical (IHC) marker expression in 80 lymphoma
cases. Among the markers studied, LCA demon-
strated the highest positivity, being expressed in 75
cases (93.8%), confirming its strong association
with lymphoid origin. CD20 was positive in 48 cases
(60%), indicating a predominance of B-cell lympho-
mas in the study population. CD3 positivity was ob-
served in 15 cases (18.8%), reflecting a smaller pro-
portion of T-cell lymphomas. CD15 and CD30 were
positive in 18 (22.5%) and 20 (25%) cases respec-
tively, markers commonly associated with certain

subtypes such as classical Hodgkin lymphoma. Bcl-
2 expression was noted in 30 cases (37.5%), suggest-
ing its role in tumor cell survival and anti-apoptotic
activity in a subset of lymphomas. Pancytokeratin
showed minimal positivity in only 2 cases (2.5%),
helping to exclude epithelial malignancies and con-
firming the lymphoid nature of most tumors. Over-
all, the immunophenotypic profile indicates a pre-
dominance of B-cell lineage lymphomas with high
LCA expression and variable expression of other
lineage-specific and diagnostic markers.

Table 4: Immunohistochemical Marker Expression in Lymphoma Cases (N = 80)

IHC Marker Positive (n) Negative (n) Percentage Positive (%)
CD20 48 32 60

CD3 15 65 18.8

CD15 18 62 22.5

CD30 20 60 25

LCA 75 5 93.8

Bcl-2 30 50 37.5

Pancytokeratin 2 78 2.5
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Table 5 shows the association between lymphoma
category and key immunohistochemical (IHC)
markers among 80 cases. Out of 57 cases of Non-
Hodgkin Lymphoma (NHL), CD20 positivity was
observed in 45 cases, indicating a strong predomi-
nance of B-cell lineage in NHL, whereas only 3
cases of Hodgkin Lymphoma (HL) showed CD20
positivity. CD3 positivity was seen in 14 NHL cases
and 1 HL case, reflecting a smaller proportion of T-
cell-derived lymphomas. In contrast, CD15 and
CD30, which are characteristically associated with
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classical HL, were highly expressed in HL cases (16
each) compared to minimal expression in NHL cases
(2 and 4 respectively). Leukocyte Common Antigen
(LCA) was positive in all 57 NHL cases and in 18
HL cases, supporting its role as a pan-leukocyte
marker with stronger consistency in NHL. Overall,
the table demonstrates that CD20 and LCA are pre-
dominantly associated with NHL, while CD15 and
CD30 are strongly linked with HL, highlighting the
diagnostic utility of IHC markers in differentiating
lymphoma subtypes.

Table 5: Association Between Lymphoma Category and Key IHC Markers (N = 80)

IHC Marker Non-Hodgkin Lymphoma Positive (n=57) | Hodgkin Lymphoma Positive (n=23)
CD20 45 3

CD3 14 1

CDI15 2 16

CD30 4 16

LCA 57 18

Discussion Diffuse Large B-Cell Lymphoma (DLBCL) formed

The researchers examined 80 lymphoma cases to
study how different demographic groups and histo-
logical subtypes and immunophenotypic profiles ap-
pear in the disease. In our cohort, lymphoma pre-
dominantly affected middle-aged adults (41-60
years), followed by younger adults (21-40 years),
with the lowest incidence in patients aged 0-20
years. The observed age distribution matches the
findings of Roy et al. (2013) [10], who discovered
that lymphomas reached their highest occurrence in
South India's 41-60 years age group, while Val-
labhajosyula et al. (2010) [11] found that non-Hodg-
kin lymphomas (NHL) occurred most often in mid-
dle-aged people. The studies by Damle et al. (2017)
[12] found that younger people between 21 and 30
years old made up most of the cases, which indicates
that lymphoma epidemiology shows different pat-
terns throughout regions and populations .

The study results showed that our research group
had more male participants who belonged to the
middle-aged demographic. The study results from
Roy et al. 2013 and Hussain et al. 2019 [13] showed
that their research groups had a male-to-female ratio
of approximately 1.5:1. The studies conducted by
Damle et al. 2017 and Saraswat et al. 2015 [14]
showed that female participants outnumbered male
participants because regional and genetic factors in-
fluenced the study results. The study showed that re-
searchers most often performed biopsies on cervical
lymph nodes but they also conducted biopsies on in-
guinal nodes. Khanday et al. 2019 [15] demonstrated
that lymphomas show a tendency to affect superfi-
cial nodal areas because these regions are both easier
to access and more likely to show signs of disease at
an early stage.

Non-Hodgkin lymphomas which showed histologi-
cal evidence made up most of the cases while
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the main subtype. This finding matches the results
from previous research which showed DLBCL as
the most common NHL subtype which made up 40
to 50 percent of cases according to Roy et al. (2013)
and Damle et al. (2017). The study by Pagaro et al.
(2017) [16] found follicular lymphoma to be the
most prevalent subtype in their study group thus
showing how different regions exhibit distinct pat-
terns of lymphoma subtypes. We found mixed cel-
lularity to be the most common subtype of Hodgkin
lymphoma (HL) in our research which matches the
results from Khanday et al. (2019). The study by
Arun Roy et al. (2013) found nodular sclerosis to be
the most prevalent HL type, which indicates that en-
vironmental and genetic factors determine histolog-
ical patterns.

The histological differences between the two groups
received confirmation through immunohistochemi-
cal profiling. The majority of cases showed LCA
positivity which confirmed their lymphoid origin,
while B-cell NHL showed CD20 expression as its
main feature according to Borgohain et al. (2020)
[17] who showed that CD20 served both diagnostic
and treatment purposes for B-cell cancers. The lim-
ited CD3 positivity results showed T-cell lympho-
mas existed in smaller numbers according to the
findings of Hussain et al. (2019). Our research group
found that classical Hodgkin lymphoma cases
showed strong CD15 and CD30 expression which
matched the immunophenotypic profile established
by Mushtaque et al. (2019). Bcl-2 positivity in a sub-
set of cases suggested anti-apoptotic mechanisms in
certain lymphomas which matched previous re-
search that showed Bcl-2 played a role in disease ad-
vancement and treatment resistance (Borgohain et
al., 2020). The study found only minimal pancyt-
okeratin expression which successfully ruled out the
presence of epithelial cancers.
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Our research findings from lymphoma subtypes
showed links to specific immunohistochemical
markers. Doctors use immunophenotyping to iden-
tify different lymphoma types which they determine
through CD20 and LCA tests for NHL and CD15
and CD30 tests for HL. The results confirm the find-
ings of Mushtaque et al. (2019) and Borgohain et al.
(2020) who found similar relationships in their stud-
ied groups. The process of immunohistochemical
profiling provides essential support both for correct
diagnosis and for determining suitable therapies
which are especially important during this time of
monoclonal antibody and B-cell targeted treatment
development.

The study shows that most lymphoma cases affect
middle-aged men and NHL DLBCL serves as the
most common subtype of the disease. The immuno-
histochemical profile showed that B-cell lineage
represents the main lineage in NHL while CD15 and
CD30 function as specific diagnostic markers for
HL. The research shows similarities with earlier
studies while also showing different patterns in age
distribution and gender dominance and histological
subtypes and immunophenotypic characteristics
which demonstrate how lymphoma presents differ-
ently among various population groups. The re-
search findings play a crucial role in improving di-
agnosis methods and enhancing patient treatment
processes while they also contribute to future studies
about lymphoma spread patterns and genetic re-
search.

Conclusion

The present study concludes that lymphomas pre-
dominantly affect middle-aged males, with Non-
Hodgkin Lymphoma (NHL) representing the major-
ity of cases and Diffuse Large B-Cell Lymphoma
(DLBCL) being the most frequent subtype. Histo-
logical evaluation, complemented by immunohisto-
chemical (IHC) profiling, proved indispensable in
distinguishing between NHL and Hodgkin Lym-
phoma (HL) and in accurately subclassifying lym-
phoma variants. IHC markers such as CD20 and
LCA were strongly associated with B-cell NHL,
while CD15 and CD30 were characteristic of HL,
confirming their diagnostic utility. The integration
of morphology with immunophenotypic data en-
hances diagnostic precision, informs targeted thera-
peutic strategies, and supports prognostic assess-
ment. Overall, the study highlights the critical role
of combined histological and IHC analysis in the ef-
fective diagnosis, classification, and clinical man-
agement of lymphomas.
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