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ABSTRACT   

Objective: To evaluate the epidemiological, clinicopathological features, and treatment outcomes of Pediatric Hodgkin 
Lymphoma (HL) in low- and middle-income countries (LMICs) over 15 years. 
Study Design: Retrospective Analytical Study 
Place and Duration of Study: Pediatric Hematology and Oncology Center, Pakistan Institute of Medical Sciences (PIMS) in 
Islamabad, Pakistan, from Jan 2007 to Dec 2021. 
Methodology: The study analyzed 155 pediatric HL cases treated at study setting over a period of 15 years retrospectively. 
Cases were reviewed for age, gender distribution, clinical presentation, histological subtypes, disease staging, treatment 
response, and survival outcomes. Findings were compared with national and international literature. 
Results: The mean age at diagnosis was 7.4 years, with 56.1% of cases between 6–10 years and a male-to-female ratio of 4:1. 
Classical HL (96.1%) was predominant, with mixed cellularity (63.2%) as the most common subtype. Advanced-stage disease 
(Stage III–IV) was observed in 75.0% of patients, and B symptoms were present in 63.2%. Despite late presentation, event-free 
survival (EFS) and overall survival (OS) were 89.0% and 93.5%, respectively. The relapse rate was 7.1%, with limited salvage 
success due to a lack of advanced therapeutic modalities. 
Conclusion: This study highlights significant diagnostic and systemic delays contributing to advanced-stage presentation in 
pediatric HL. Despite resource limitations, survival outcomes were comparable to international standards, reflecting effective 
treatment protocols. Measures are needed to work on early detection, referral systems, and oncology infrastructure to further 
improve paediatric HL outcomes in Pakistan and similar poor countries. 
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INTRODUCTION 

Hodgkin’s lymphoma (HL) is a type of childhood 
cancer with the most favorable prognosis. It makes up 
6–10% of all cancers in children around the world.1,2 It 
is a lymphoid neoplasm and is identified by the 
presence of Reed-Sternberg cells. It is an equal cause of 
concern for cancer in both young children and 
adolescents.3 In children, HL is mainly divided into 
two types: Classical Hodgkin Lymphoma (cHL) and 
Nodular Lymphocyte Predominant Hodgkin 
Lymphoma (NLPHL). cHL is by far the most common, 
seen in more than 90% of cases.4 cHL is further 
subdivided into four subtypes: nodular sclerosis, 
mixed cellularity, lymphocyte-rich, and lymphocyte-
depleted. Each Subtype has its own clinical and 
pathological characteristics. Among these, nodular 

sclerosis and mixed cellularity are the most common 
in children. However, the prevalence of each type 
varies depending on the child’s geographical location 
and the involvement of Epstein-Barr virus (EBV).5 The 
way HL is treated in children varies in different 
countries. In the Western world, children are usually 
diagnosed early, and treatments have success rates of 
over 90%. This success is early detection, clear 
treatment plans, and good supportive care.6 On the 
other hand, in low- and middle-income countries 
(LMICs) like Pakistan, diagnosis is often delayed. This 
is mostly because of not having easy access to 
hospitals and low awareness among families and 
healthcare workers.7 

There is a scarcity of data available on Hodgkin 
lymphoma (HL) in children from Pakistan. 
Comparative studies analyzing different parameters in 
national and international populations are very 
limited. Because each population has its own unique 
mix of environmental factors, infections, and 
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demographics, it is imperative to have research based 
on local patients and compare it with international 
studies. This kind of evidence can help physicians 
make better treatment decisions as per individual 
patient needs.8 

This research was carried out at a large tertiary 
care hospital and regional pediatric hematology and 
oncology center in Pakistan. The primary objective 
was to evaluate the epidemiological characteristics, 
clinicopathological features, and treatment outcomes 
of pediatric patients diagnosed with HL, and to 
compare these findings with national and 
international literature to identify trends and 
variations in clinical presentation and treatment 
outcomes. The rationale behind this study was to 
bridge the important gaps in our literature and help 
improve the overall understanding of pediatric HL in 
our region. 

METHODOLOGY 

This retrospective study was conducted in the 
Pediatric Oncology Unit, Children’s Hospital, Pakistan 
Institute of Medical Sciences (PIMS), Islamabad, 
Pakistan. Data collection and analysis were done 
between Nov 2024 and Apr 2025, based on a review of 
medical records covering 15 years from Jan 2007 to 
Dec 2021. After obtaining approval from the Ethical 
Review Board of PIMS (ERC No: F.1-
1/2015/ERB/SZAMBU/1331) on 23.10.2024. The 
Head of the Pediatric Oncology Department also 
granted permission to access patient records. 

A sample size calculation was not performed due 
to the exploratory nature of the study and variability 
in reported epidemiological estimates of Hodgkin 
lymphoma across comparable settings. Instead, all 
eligible pediatric patients diagnosed with Hodgkin 
lymphoma during the study period were included, 
yielding a total of 155 participants. A consecutive non-
probability sampling technique was employed to 
ensure comprehensive inclusion of cases presenting 
within the study timeframe. 

Inclusion Criteria:  Records of children aged 1 to 13 
years with a Histopathologically confirmed diagnosis 
of HL who had undergone complete staging and 
received full treatment at the study center over the 
past 15 years were analyzed. 

Exclusion Criteria: Records were excluded if any 
essential clinical or treatment information was 
missing, or if patients discontinued treatment against 
medical advice.  

Of the 192 records reviewed, 155 fulfilled the 
criteria and were then included in the final analysis. 
As this was a retrospective record-based study, the 
requirement for informed consent was waived. 
Pediatric HL patients were identified from the hospital 
admission register, and then their medical records 
were retrieved and reviewed for data extraction. 

Data were collected using a structured, pre-tested 
Questionnaire. To ensure accuracy, all entries were 
cross-checked manually by the principal investigator. 
The questionnaire included demographic and 
epidemiological details, clinical features, 
histopathological classification, disease stage, 
treatment information, and outcomes. Operational 
definitions were used as follows: demographic and 
epidemiological variables included age at diagnosis, 
sex, presence of B symptoms (fever >38°C for more 
than three consecutive days, drenching night sweats, 
or weight loss >10% within six months), and family 
history of malignancy. 

 Clinical and pathological parameters included 
erythrocyte sedimentation rate (ESR), site of primary 
lymph node involvement, histological type of HL 
(classical HL or nodular lymphocyte predominant 
HL), and classical HL subtypes (mixed cellularity, 
nodular sclerosis, lymphocyte-rich, lymphocyte-
depleted). Disease staging was done according to the 
Ann Arbor classification. 

Treatment outcomes were categorized as 
complete remission, relapse, or mortality. Complete 
remission was defined as the absence of clinical or 
radiological disease after treatment. Relapse was 
defined as the recurrence of disease after initial 
remission. Among relapsed patients, outcomes were 
further classified as remission after relapse or death 
due to relapse. All-cause mortality was recorded and 
categorized as refractory disease, relapse-related 
death, or death due to sepsis. Event-free survival (EFS) 
was defined as the proportion of patients who 
achieved and maintained remission without relapsing, 
while overall survival (OS) was defined as the 
proportion of patients alive at the last follow-up, 
regardless of disease status. Patients were followed for 
at least 3 to 5 years after treatment. 

Data was analyzed using IBM Statistical Program 
of Social Sciences (SPSS) Statistical version 23. The 
normality of distribution for continuous variables was 
assessed using the Shapiro–Wilk test. Age at diagnosis 
was found to be approximately normally distributed 
and was therefore expressed as mean ± standard 
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deviation. Other continuous variables, where 
applicable, did not demonstrate normal distribution 
and were summarized using appropriate descriptive 
measures. All categorical variables, including sex, 
erythrocyte sedimentation rate (ESR), primary site of 
lymph node involvement, histological subtype, Ann 
Arbor stage, presence of B symptoms, family history 
of malignancy, and treatment outcomes, were non-
normally distributed by nature and were summarized 
as frequencies and percentages. 

RESULTS 

A total of 155 pediatric patients diagnosed with 
HL and treated. Mean age at diagnosis was 7.4 ± 2.56 
years. Most of the patients in the study group were 
male (80%) as compared to females (20%). B 
symptoms were present in 98 out of 155 (63.2%) 
patients, and 128 patients (82.6%) had no family 
history of malignancy. The demographic and 
epidemiological characteristics are summarized in 
Table-I. 
 

Table-I: Demographic and Epidemiological Characteristics of 
Pediatric HL Patients (n = 155) 

Variable Category Frequency  (%) 

Age at diagnosis (years) 

1–5 43 (27.8) 

6–10 87 (56.1) 

11–13 25 (16.1) 

Gender 
Male 124 (80.0) 

Female 31 (20.0) 

Presence of B-symptoms 
Present 98 (63.2) 

Absent 57 (36.8) 

Family history of 
malignancy 

Yes 27 (17.4) 

No 128 (82.6) 
 

Elevated ESR (> 30 mm/hr) was observed in 106 
patients  (68.4% ) while 49 patients (31.6%) had ESR 
below 30 mm/hr. indicating that the majority 
presented with raised inflammatory markers at 
diagnosis. The most common primary site of lymph 
node involvement was cervical lymph nodes (85.5%), 
followed by mediastinal (5.8%), axillary (5.2%), and 
inguinal nodes (3.2%). Regarding histological type, 
classical HL constituted the vast majority of cases 
(96.1%), while nodular type accounted for only 3.9%. 
Among the CHL subtypes, mixed cellularity was the 
most common subtype (63.2%), followed by nodular 
sclerosis (29.7 %), lymphocyte-rich (2.0%), and 
lymphocyte-depleted (1.3%). Most patients are 
presented with advanced-stage disease  (stage 111 and 
IV, 50.3% and 25.2%, respectively ). These clinical and 
pathological features of pediatric HL patients are 
summarized in Table-II. 

Despite the predominance of advanced-stage 
disease at presentation, treatment outcomes were 
largely favorable in our study. A total of 149 patients 
(96%) achieved complete remission following initial 
therapy. The tabular representation of different 
treatment outcomes is in Table-III. 
 

Table-II: Clinico-Pathological features of Pediatric HL 
Patients (n = 155) 
Variable Category Frequency (%) 

ESR 
< 30 mm/hr. 49 (31.6) 

≥ 30 mm/hr. 106 (68.4) 

Primary site of lymph 
node involvement 

Cervical 133 (85.8) 

Mediastinal 9 (5.8) 

Axillary 8 (5.2) 

Inguinal 5 (3.2) 

  

Histologic Type 
cHL 149 (96.1) 

NLPHL 6 (3.9) 

cHL subtype (n=149) 

Mixed cellularity 98 (63.2) 

Nodular sclerosis 46 (29.7) 

Lymphocyte-rich 3 (2.0) 

Lymphocyte-
depleted 

2 (1.3) 

Ann Arbor stage 

I 3 (1.9) 

II 35 (22.6) 

III 78 (50.3) 

IV 39 (25.2) 
*ESR – Erythrocyte Sedimentation Rate, NLPHL - Nodular Lymphocyte-Predominant Hodgkin Lymphoma, cHL - 
Classical Hodgkin Lymphoma 
 

Table-III: Treatment Outcomes of Pediatric HL Patients (n = 
155) 

Outcome 
variable 

Category Frequency  (%) 

EFS 
Achieved and maintained 
remission post-treatment 

138 (89.0) 

Relapse 
outcomes 

Experienced relapse 11 (7.0) 

Achieved remission post-
relapse 

7 (63.6) 

died post-relapse 4 (36.4) 

Mortality 

Total deaths 10(6.5) 

Due to sepsis 1 (10.0) 

Due to disease progression 5 (50.0) 

Relapse-related 4 (40.0) 

OS Alive at last follow-up 145 (93.5) 
  EFS = Event-free survival rate, OS = Overall survival 

 

DISCUSSION 

Pediatric Hodgkin lymphoma (HL), though 
highly curable, continues to present significant clinical 
challenges in low- and middle-income countries 
(LMICs) like Pakistan due to delayed diagnosis, 
limited access to specialized care, and resource-
constrained healthcare systems. This retrospective 
study highlights the urgent need to enhance 
diagnostic infrastructure, improve referral systems, 
and implement integrated care models tailored to local 
needs. The mean age at diagnosis was 7.4 ± 2.56 years, 
and most patients were aged 6–10 years (56.1%), 
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consistent with other Pakistani cohorts.9 In contrast, 
developed nations exhibit a later peak age, often >10 
years, with a bimodal distribution likely influenced by 
differences in healthcare access, environmental 
exposure, and genetics.10 Elevated ESR (≥30 mm/hr.) 
was found in 68.4% of cases, much higher than 
reported in some local studies, i.e., 26% in a 
retrospective analysis. While ESR is a known 
inflammatory marker in HL, the high rate may also 
have been influenced by concurrent anemia or 
malnutrition, requiring further investigation. 

A marked male predominance (4:1) was observed 
in a study conducted by Mousavi et al., which is 
consistent with local studies.11 While Western and 
Arab literature has shown a more balanced gender 
distribution. This disparity may reflect biological 
factors and gender-based differences in healthcare-
seeking behavior as reported by Ashraf et al.12 A 
positive family history of malignancy was reported by 
Sherief et al., in which 17% of patients were reported, 
higher than the international data.13 This may be due 
to broader inclusion criteria, underreporting, or 
consanguineous marriages. A study by Linabery et al., 
shows a strong familial association, with up to a 13-
fold increased risk in families with multiple affected 
first-degree relatives, emphasizing the need for 
detailed family history and genetic counselling in such 
populations.14 

In our study, B symptoms were present in 63.2% 
of patients, indicating advanced disease at diagnosis. 
Comparable rates were reported by Rehaman et al., in 
Pakistan from Shaukat Khanum Memorial Cancer 
Hospital and Research Centre ( SKMCH& RCC), 
Lahore, while lower rates were reported in western 
literature. This variation likely reflects late 
presentation and higher EBV prevalence in South 
Asia.15 

Cervical lymphadenopathy was the most 
common site (85.8%), aligning with similar studies as 
reported by Bhurani et al. Though mediastinal 
involvement was less common clinically, imaging 
often revealed bulky disease, highlighting the need for 
radiographic evaluation.16 

Classical HL (cHL) constituted 96.1% of cases, 
with nodular lymphocyte-predominant HL (NLPHL) 
making up 3.9%, similar to global patterns.17 Mixed 
cellularity was the most frequent cHL subtype (63.2%), 
consistent with South Asian studies like a study 
conducted by Kaseb et al., whereas nodular sclerosis 
predominates in high-income countries. This 

difference represents a high prevalence of EBV 
infection in our population.18 Late-stage disease was 
common, with 75% of patients presenting in Stage III 
or IV. This is consistent with local data and contrasts 
sharply with earlier-stage diagnoses in developed 
nations (Sweden: 30%, UK: 42%). Misdiagnosis as 
tuberculosis was common, suggesting a need to train 
general practitioners for early recognition and 
referral.13 

Despite a large number of cases with advanced 
disease, survival outcomes were favorable: event-free 
survival (EFS) was 89% and overall survival (OS) 
93.5%, in comparison to both national (EFS 91%, OS 
94%) and international studies (Sweden: OS 97%, 
South Africa: OS 91–100%. These results reflect strong 
treatment adherence and high-quality care despite 
limitations in early diagnosis and referral.11 

The relapse rate was 7.1%, similar to both local 
(6–11.3%) and international data (UK: 8%). Among 
relapsed cases, 63.6% achieved remission, while 36.4% 
died, indicating limited access to more effective 
therapies such as autologous stem cell transplant 
(ASCT) or immune-based treatments.19 Mortality in 
our study cohort was 6.5%, primarily due to refractory 
disease (50%), relapse (40%), and sepsis (10%). 
Comparable death rates have been reported in other 
studies from Pakistan (5–8%), while European studies 
report lower rates (Sweden: 3%, UK: 0%).20 Improved 
infection control and availability of advanced 
therapies are needed to reduce mortality. 

LIMITATION OF STUDY 

This study offers important insights into the 
epidemiology and clinical profile of paediatric Hodgkin 
lymphoma in a resource-limited setting, based on one of 
Pakistan’s largest single-center cohorts over 15 years. 
Strengths include long-term follow-up and comparison with 
national and international data. While limited by its 
retrospective design and single-center scope, the study 
points towards critical gaps in care, particularly delayed 
diagnosis and limited access to specialized care. 

CONCLUSION 

In summary, this study highlights persistent challenges 
in early diagnosis and referral in Pakistan. Advanced-stage 
presentation remains a major barrier, yet survival rates are 
encouraging due to effective treatment protocols. 
Addressing diagnostic delays and integrating risk-adapted 
therapies with improved healthcare infrastructure will be 
key to further improving outcomes. 
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