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Abstract
Background: Classical Hodgkin’s lymphoma (cHL) is a B-cell lymphoid neoplasm characterized by a
distinctive biological behavior with potentially curable disease characteristics. It is an uncommon hematological
malignancy which primarily affects younger individuals. The rationale of this study was to determine its
clinico-hematological profile along with stage stratification in Pakistani patients. Materials and Methods: In
this descriptive study, adult patients with Hodgkin’s lymphoma were enrolled from January 2010 to December
2014. Results: Sixty two histopathologically confirmed cases of cHL were identified. There were 42 males and 20
females, with a male to female ratio of 2: 1. The mean age was 29.7±13.8 years with the median age of 30 years.
B symptoms were present in 72.5% of patients. Histopathologically, the mixed cellularity type constituted 62.9%
of cases, followed by nodular sclerosis in 25.8%, lymphocyte predominant in 9.6% and lymphocyte depleted in
1.6%. Stages I and II were present in 43.5% of patients at disease presentation, with 56.4% in stages III and
IV. Conclusions: Our analysis shows that clinico-pathological features of Hodgkin’s lymphoma in Pakistan are
comparable to published data. Mixed cellularity is the commonest histological variant and advanced stage at
presentation are common findings in our patients.
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Introduction
Hodgkin’s lymphoma is a relatively rare malignancy
which was first depicted by Thomas Hodgkin in 1832
(Hodgkin., 1832). It is an uncommon disease with an
overall incidence of 2.4-2.8/100,000 population with the
peak occurrence reported between 15-29 years of age
(Sader-Ghorra et al., 2014).
Classical Hodgkin lymphoma includes a group of
lymphoid neoplasms with a complex etiology and varied
epidemiology (Roshandel et al., 2011). It shows a bimodal
age distribution demonstrated in developed nations with
first peak in the 20’s and a subsequent peak over the age of
50 years. Whilst in the developing countries, the adult peak
is not seen and instead a higher incidence is seen among
children less than 15 years (MacFarlane et al., 1995). There
are plausible explanations that correlate socioeconomic
factors and disease incidence (Gutensohn et al., 1981).
Although the etiology of HL is unclear, epidemiologic
data suggest that viral factors especially Epstein Barr virus
infection and human immunodeficiency virus may play a
causal role (Tang et al., 2013; Li et al., 2012).
The disease has been reclassified using the WHO
classification system into four pathological subtypes
includes nodular sclerosis, mixed cellularity, lymphocyte

rich and lymphocyte depleted (Swerdlow et al., 2008).
The most frequent subtype in western countries is nodular
sclerosis but in Asia it is mixed cellularity (Yung et al.,
2003; Fatima et al., 2011).
Ann Arbor staging classification for Hodgkin’s
lymphoma had been widely accepted and applicable due to
its ease and good reproducibility. It was initially developed
for Hodgkin’s, but has several uses in NHL as well. The
staging is very crucial not only to determine disease spread
but also it will dictate treatment modalities.
The epidemiological features of HL are still poorly
defined locally. There is no registry maintained in Pakistan
to track a record of regional HL. The present study is
designed to investigate the clinicopathologic pattern, its
subtypes and disease staging assessment to compare the
results with those documented in the literatures.

Materials and Methods
This descriptive cross sectional study, conducted at
Liaquat National Hospital & Medical College, extended
from January 2010 to December 2014. During the study
period, 62 patients diagnosed to have cHL were enrolled
in this analysis.
All cases were diagnosed based on morphology
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and IHC profile as per WHO classification of lymphoid
neoplasms. Immunohistochemical (IHC) stains using
antibodies against CD 20, CD 3, CD 10, CD 5, CD 23,
CD 79a, CD 30 and CD 15 were done in each case.
Patients diagnosed as classical HL (CD 15 & 30
positivity) who were ≥15 years of age were included in
the study. All post-chemotherapy and radiotherapy cases
were not included in the study.
Complete blood counts were determined by Automated
Cell Dyne counter. Bone marrow aspirate and trephine
samples were taken from posterior superior iliac spine
after written consent. Patients disease were staged
according to Ann Arbor staging by computed tomography
(CT scan) as:
Stage I indicates disease located in a single region,
Stage II indicates that disease is located in two separate
regions, but confined to one side of the diaphragm, Stage
III indicates that disease has spread to both sides of the
diaphragm, Stage IV indicates diffuse involvement of
extralymphatic organs.
Statistics analysis
Data was entered and analyzed using the Statistical
Package for the Social Sciences version 22.0. The
results were expressed as mean (±SD) for quantitative
variables and are presented as frequency & percentages
for qualitative parameters.

Results
Age and Gender
There were 42 (67.7%) males and 20 females (32.2%)
with male to female ratio of 2:1. Patient’s age ranged
between 15 and 76 years with the mean age was 29.7±13.8
years and the median age of 30 years. Preponderance of
patients (74.1%) was under 30 years of age.
Clinical Findings
B symptoms were present in 45 (72.5%) patients, out
of whom fever was commonest, seen in 64.5%; drenching
night sweats in 55% patients, while 37% patients had
history of weight loss. Lymphodenopathy was present in
53 (85.4%) cases. The most common lymph node palpable
was cervical and axillary nodes. The splenomegaly and
hepatomegaly were noted in 25.8% and 17.7% patients
respectively.
Histopathological Classification
Histopathologically, mixed cellularity type constituted
62.9% (n=39) of cases, followed by nodular sclerosis
in 16 (25.8%) patients , lymphocyte predominant in 6
(9.6%) patients and lymphocyte depleted was in only
single (1.6%) patient.
Laboratory Features
Mean hemoglobin was 9.4±1.9g/dl (6.8-15.8g/dl).
The mean total leukocyte count of 10.9±20.6x10 9/l
(1.5-22.9x10 9/l); mean absolute neutrophils count
of 3.8±3.0 x109/l and the mean platelets count were
241.6±150.1x109/l (16-651x109/l). Anemia (Hb<10gm/
dl) was noted in 24.1% patients.
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Ann Arbor stages
Stage stratification according to Ann Arbor system
revealed 10 (16.1%) patients were in stage 1; 17(27.4%)
patients in stage II, while 18 (29.0%) patients in stage III
at presentation, whereas 17 (27.4%) patients presented in
very advanced stage IV with bone marrow infiltrations.
Overall an early stage (stage I and II) was present in 43.5%
of patients at disease presentation, while 56.4% patients
presented in advanced stages (stage III and IV).

Discussion
Hodgkin’s lymphoma is a comparatively uncommon
neoplasm, mostly affecting younger adults. It characterizes
one of the most curable disease among all lymphomas with
curability in >80% of patients (Koren et al., 2015). Overall
survival rates for HL have significantly improved over the
past several decades (Grover et al., 2015).
Around 9000 new patients are affected yearly with
HL (Ansell., 2015). Hodgkin’s lymphoma in developed
and developing countries display diversity in the
incidence, age, gender distribution and morphology
subtypes distribution. This study analyzed the clinical and
histopathological characteristics among Pakistani patients.
Unlike western studies definite bimodal age peak,
is absent in our study. In Pakistani population disease
is identified in younger age, as majority (74.1%) of
our patients were <30 years. Previous regional reports
published on cHL by Siddiqui and Fatima et al were also
determined young age at presentation (Siddiqui et al.,
2006; Fatima et al., 2011). This is in concurrence to earlier
studies from India and Egypt where average age were 30
and 31 years at presentation respectively (Ganesan et al.,
2011; Gad et al., 2014).
The present study revealed a male preponderance with
mixed cellularity (MCHL) being the commonest (62.9%)
subtype. Previously, published studies from Pakistan
also revealed MCHL as a major subtype accountable in
57% and 69.1% respectively (Fatima et al., 2011; Nagi
et al., 2008). Likewise, studies from India and Srilanka
also reported the predominance of MCHL entity in their
patient’s series (Maddi et al., 2015; Waravita et al., 2015).
It is noteworthy that in studies from Asia, the number of
MCHL patients comprised the major bulk of the disease,
suggesting a similar disease epidemiology in this region.
Nodular sclerosis (NSHL), the predominant
histological variant in the Western Europe and United
States is less frequent in developing countries like us
(Khan et al., 1993; Matteo et al., 2003). Therefore, it
indicates that Pakistan, being a developing country
shows more or similar epidemiological features as other
developing countries. Conversely these features are in
contrast to that of developed country.
Staging of the cHL is of prime importance for the
decisions of therapeutics modalities in the management
of these patients. Bone trephine biopsy and computed
tomography scanning are two main investigations, which
is being carried out in all patients for staging workup.
Bone marrow infiltration indicating stage IV disease in
cHL has been reported from various ethnic groups ranging
from 2% to as high as 38% (Lone et al., 2011). Previous

studies reported from Pakistan revealed relatively higher
prevalence of disease infiltration compared with western
studies. Our findings are comparable with those of Butt
(27.5%) and Hamid (30%) who reported high percentages
of stage IV disease from different regions of country (Butt
et al., 2002; Hamid et al., 2010).
Recently, Maddi from India reported that majority
patients presented in advanced stage (Stage III and IV)
disease (64.7%) (Maddi et al., 2015). However, another
recent study from Australia, disclosed that 68% patients
presented in early stages (stage I &II) while remaining
32% presented in advanced stage (stage III & IV) (Jalali et
al., 2016). Distinctly in economically developed countries
where majority of patients present with early stage
(stage I and II), 56.4% of patients at our center presented
with advanced stage. A higher percentage of advanced
disease presentation may be explained by the delay in
seeking medical attention which is attributed to financial
constraints and lack of diagnostic and referral facilities.
Lastly limitations of our study are related to its
retrospective nature and comparatively small sample
size. These findings are from a single tertiary care centre
and consequently, there may be a referral bias and results
may not be validated at large. Multicenter studies on large
sample size are definitely required to determine disease
characteristics in our population.
The present study reflects the advanced stage of
classical Hodgkin’s lymphomas at disease manifestation
in our setting. Another important observation of this study
includes young age at diagnosis and predominance of
mixed cellularity variant in our population.
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