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Abstract 
 
Background Hodgkin lymphoma (HL) is a malignant process involving the lympho-reticular system that accounts 

for 6% of childhood cancers. Infectious agents may be involved, such as human herpes virus 6, 
cytomegalovirus, and Epstein-Barr virus (EBV). Infection with EBV confers a 4-fold higher risk of 
developing HL. 

Objective To have an idea about the mode of presentation, pathological subtypes, treatment applied and 
outcome in one center in our country. 

Methods A retrospective study was done whereby twenty cases were collected from the Pediatric Oncology 
Clinic in Al-Imamein AL-Kadhimein Medical City over a period of ten years from the first of January 
2007 – end of December 2016. Information was taken from the patient’s records in the Pediatric 
Oncology Clinic including age at presentation, sex, physical finding, histopathological subtypes, 
staging , treatment applied and outcome. 

Results Among the studied group, 14 cases (70%) were males and 6 cases (30%) were females, male: 
female ratio equal to 2.3:1, rang of age was between 5-12 years with a peak age at presentation 
was between 5-7 years, 12 cases (60%). The initial presentation was an enlarged cervical lymph 
node in 19 of them (95%), histopathologically, most of the patients had mixed cellularity subtype, 9 
cases (45%), stage II and stage III comprise the majority of cases 9 cases (45%), 6 cases (30%) 
respectively, B symptoms were reported in 7 cases (35%). Chemotherapy was the mainstay of 
treatment with good response and remission, 17 cases (85%). Three cases refractory to treatment 
(15%) with no response, no death was reported. 

Conclusion Male predominance was noticed with younger age group at presentation. The majority presented 
with enlarged cervical lymph node. Although mixed cellularity was encountered in most of the 
patients, the response to chemotherapy was good. Rituximab can  be used along with 
chemotherapy for refractory cases  and for lymphocyte predominant Hodgkin lymphoma. 
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Introduction 
odgkin lymphoma (HL) is a malignant 
process involving the lympho-reticular   
system that accounts for 6% of 

childhood cancers (1). Infectious agents may be 
involved, such as human herpes virus 6, 
cytomegalovirus, and Epstein-Barr virus (EBV). 
Infection with EBV confers a 4-fold higher risk 
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of developing HL (1). A significant male-to-
female ratio of 3:1 is observed in children 
younger than 10 years. In older children and 
adults, the male-to-female ratio is about 1:1 (2). 
The REAL/WHO classification recognizes a basic 
distinction between lymphocyte predominance 
HL (LP-HL) and classic HL (cHL), reflecting the 
differences in clinical presentation and 
behavior, morphology, phenotype, and 
molecular features. cHL has been classified into 
four subtypes: lymphocyte rich, nodular 
sclerosing, mixed cellularity, and lymphocyte 
depleted (3). Treatment in children evolved 
from extended- field radiation therapy to the 
use of multi- agent chemotherapy (1). CD20 is 
detected in the malignant lymphocytic and 
histiocytic (L&H) cells of almost all Hodgkin 
disease of lymphocyte predominance (LPHD) 
type, the neoplastic Reed Sternberg cells of 
classical Hodgkin disease also express CD20 
with a reported frequency ranging from less 
than 5% to more than 50% of tumors (4). 
Onconging clinical trials report encouraging 
results with the use of CD20 antibody 
(rituximab) particularly in lymphocyte 
predominant Hodgkin lymphoma (1,5) where 
trials in relapsed disease have shown an overall 
response rate of 94% (1). Other trials, was 
rituximab as a single agent in refractory or 
recurrent cHL, rituximab plus gemcitabine in 
refractory or recurrent cHL, and rituximab plus 
ABVD in newly diagnosed cHL (6). CD20 is 
involved in the regulation of human B-cell 
growth and differentiation (6). Rituximab 
targets the surface proteins of malignant 
Hodgkin cells and Reed Sternberg cells and 
eliminates the CD20 reactive B lymphocytes 
which support the Hodgkin Reed Sternberg 
cells in whom CD20 is also positive thus 
depriving the malignant cells of survival and 
causing cell death (6). 
The objective of this study was to have an idea 
about the mode of presentation, 
histopathological subtypes, treatment applied 
and outcome in one center in our country. 
 
 

Methods 
A retrospective descriptive study was done 
where by twenty cases (17 cases with initial 
remission and response to treatment, 3 cases 
refractory to treatment, non with relapse) 
were collected from the Pediatric Oncology 
Clinic in Al-Imamein AL-Kadhimein Medical City 
over a period of ten years from the first of 
January 2007 – end of December 2016. 
Information was taken from the patient’s 
record in the Pediatric Oncology Clinic 
including age at presentation, sex, physical 
finding, histopathological subtypes, staging, 
treatment applied and outcome. Work up done 
including history looking for B symptoms as 
fever, night sweats and weight loss, 
investigations recorded including complete 
blood picture, liver function test, renal function 
test, chest X-ray, ultrasound and bone marrow 
examination; the diagnosis was established by 
lymph node excisional biopsy or fine needle 
aspirate, staging was done according to the 
Ann Arbor staging system (7). Chemotherapy 
was the mainstay of treatment; favorable 
response is considered when there is (50%) or 
greater reduction in a measurable lymph node 
(8). Numerical data and percentage were 
estimated and tabulation were done using 
Microsoft Excel program.  
 
Results 
Among the studied group 14 cases (70%) were 
males and 6 cases (30%) were females, male: 
female ratio equal to 2.3:1, age range was 
between 5-12 years with 12 cases (60%) 
between 5-7 years as it is shown in table (1). 
The initial presentation was an enlarged 
cervical lymph node in 19 cases (95%) as it is 
shown in table (2).    
Histopathological findings are shown in table 
(3), which showed that most of the patients 
had mixed cellularity subtype; 9 cases (45%).  
Staging is shown in table (4), stage II and stage 
III comprise the majority of cases, 9 cases (45%) 
and 6 cases (30%) respectively. B symptoms 
were reported in 7 cases (35%). Chemotherapy 
was the mainstay of treatment even in stage I 
as these patients had the mixed cellularity 
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subtype, as per the Hodgkin’s disease UKCCSG 
protocol and the parents refused radiotherapy, 
ABVD (Adriamycin, Bleomycin, Vinblastine, 

Dacarbazine) was used in 18 cases (90%) with 
ABVP protocol (Adriamycin, Bleomycin, 
Vinblastine, Predinsolone) in 2 cases (10%).  

  
Table 1. Age at presentation and sex distribution 

 

Age at presentation / years 
Male Female 

No. % No. % 

< 5 / / / / 
5-7 9 45 3 15 

8-10 4 20 2 10 
>10 1 5 1 5 

Total 14 70 6 30 

 
 
 

Table 2. The initial presentation of patients 
 

Initial presentation No. % 

Cervical lymph node enlargement 19 95 
Axillary lymph node enlargement 0 0 
Inguinal lymph node enlargement 0 0 

Parotid mass 1 5 
Pallor 3 15 

Hepatomegaly 3 15 
Splenomegaly 3 15 

Mediastinal mass 1 5 
Para aortic lymph nodes 3 15 

Bone marrow involvement 0 0 

Total  20 100 
   Note: Some patients had more than one physical finding as initial presentation 

 
 

Table 3. Histopathological sub types 
 

Histopathological sub types No. % 

Mixed cellularity 9 45 
Lymphocyte predominant 7 35 

Nodular sclerosis 4 20 
Lymphocyte depletion / / 

Total  20 100 
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Table 4. Staging of the disease at diagnosis 
 

Stage No. % 

I 5 25 
II 9 45 
III 6 30 
IV 0 0 

Total  20 100 

 
 

No patient received radiotherapy as it is shown 
in table (5), 17 cases (85%) showed good 
response with complete remission and cure, 
three cases (15%) were refractory to the initial 
treatment with no response as shown in table 
(6). Refractory cases received alternate ABVD 
and ChIVPP (Chlorambucil, Vinblastine, 
Procarbazin, prednisolone) but they were 
resistant to treatment, review of the 
histological subtype revealed lymphocyte 
predominant subtype and positive CD20, so 

rituximab was added, the response to 
rituximab was good with remission and cure 
noticed as it is shown in table (5).  
The outcome of the treatment is shown in 
table (6), 17 cases (85%) showed complete 
remission with good response to treatment 
and were cured, 3 cases (15%) were refractory 
to treatment, they responded well after 
rituximab was added, underwent complete 
remission and cured, no one relapsed and no 
death reported. 

 
 

Table 5. Treatment applied for the patients with Hodgkin disease 
 

 Protocol applied No. % 

Newly diagnosed 
ABVD 18 90 
ABVP 2 10 

Radiotherapy 0 0 

Refractory  to initial 
treatment 

Alternate ABVD and ChVIPP + 
Rituximab* 

3 15 

Total  20 100 
*Rituximab added to refractory cases with positive CD20  
Note: Total patients were 20, 3 of them were refractory and received new protocol of chemotherapy plus 
rituximab 
 

 
Discussion 
In this study, the age of the patients ranges 
between (5-12) years with a peak age at 
presentation of (5-7) years, which is nearly 
equal to a study done in Iran, 2002 (5-9 year) (9) 
but younger than the French study (4-16 year), 
2003 (10) as well as a study done in Korea, 2012 
(more than 16 years) (11).  

Males were affected more than females, which 
goes with that reported by studies done in 
USA, Iran, France (1,9,10) and that reported by 
the National Cancer Institute (12).   
Cervical lymph node involvement is reported in 
(95 %) of cases, which goes with studies done 
in USA and Bulgaria respectively (1,13). 
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Table 6. Outcome of the disease according to the stage of the disease  
 

Stage 

No. of patients with 
favorable response 

and complete 
remission 

No. of 
patients 

who 
refuse 

treatment 

No. of 
refractory 

cases 
(received 

rituximab) 

No. of 
relapsed 

cases 

No. of 
patient 
lost to 

follow up 

No. of 
death 

I 5 0 0 0 0 0 
II 8 0 1 0 0 0 
III 4 0 2 0 0 0 
IV 0 0 0 0 0 0 

Total 17 0 3 0 0 0 
% 85 0 15 0 0 0 

The most common histopathological subtype 
was mixed cellularity (45%) indicating more 
severe and more aggressive disease, this 
pattern is similar to that reported in other 
countries. It was (66.7%) in South Iran (9), (50%) 
in South Taiwan (14), (28%) in Jordan (15), (25%) 
in the United Kingdom (16). Where in Jordan 
and United Kingdome the most common 
histopathological subtype was nodular 
sclerosis, (49%, 66%) respectively (15,16). 
Most of the patients were stage II and III (75%) 
compared with other studies stage II and III 
were (65.8%) in Iran (9) while in the French 
study the majority (89%) were stage I and II (10) 
and in the Istanbul study (54%) were stage I–II 
and (46%) were stage III-IV (17). This may be 
explained by the parents' awareness when 
noticing abnormal and unusual lymph node 
enlargement and early referral by doctors to 
the oncology centers. Thirty-five percent had B 
symptoms, which is less than studies done in 
Iran (57%) (9) and Istanbul (46%) (17). This may 
be explained by the younger age group of our 
patients as older patients are more likely to 
have B symptoms at presentation (9).  
Radiation therapy was not used as parents 
refused in some cases, or the early 
appointments were not available of note, 
current children oncology group trials 
investigated whether radiation therapy can be 
eliminated altogether in patients who have 
good rapid and early response to pre-radiation 
induction chemotherapy (1). 

Chemotherapy was not regularly available; the 
parents need to buy some of them from 
private pharmacies. 
Chemotherapy was the mainstay of treatment 
with complete remission and response 
reported in (85%) of cases. This can be 
explained by the use of ABVD and ABVP 
protocols both of which were found to be very 
effective chemotherapy for the treatment of 
Hodgkin lymphoma (1,7). Alternate ABVD, 
ChIVPP are good combination for refractory 
cases (7) but because of resistance to treatment 
Rituximab was added, particularly after the 
cases were found to be of lymphocyte 
predominant subtype with positive CD20 (1). In 
this study the response to treatment after 
adding rituximab in refractory cases was good 
in term of remission and disappearance of the 
mass in the three refractory cases (15%). In 
comparison with studies done elsewhere, Oki 
showed promising early results with rituximab. 
(6) while King et al showed that in patients with 
advanced-stage (III-IV) disease, there was no 
significant difference between rituximab and 
non-rituximab therapies (18). 
This study concluded that male predominance 
was noticed with younger age group at 
presentation. The majority presented with 
enlarged cervical lymph node. Although mixed 
cellularity was encountered in most of the 
patients, the response to chemotherapy was 
good. Rituximab can be used along with 



Iraqi JMS 2018; Vol. 16(4) 
 

 
429 

 

chemotherapy for refractory cases and for 
lymphocyte predominant Hodgkin lymphoma. 
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