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Abstract

Background: Hodgkin lymphoma (HL) is lymphoid neoplasm usually affecting lymphatic system; it accounts 3.6% of
cancers in Saudi Arabia. Modern treatment protocols had shown particular success rates in overall-survival (OS) and
event-free-survival (EFS). In our study, we reviewed the medical records of 80 pediatric and young adolescent patients
diagnosed HL from January 2006 to July 2020, treated at tertiary care hospital in Riyadh, Saudi Arabia. Demographic,
clinical, and pathological data were explored. First line therapy was ABVD, COG, COPP, R-CHOP, or radiotherapy alone
in 53/80 (66.4%), 24/80 (30%), 1/80 (1.2%), 1/80 (1.2%), or 1/80 (1.2%) patients; respectively. Response assessment was
done by CT 4/ —PET scan after first 2 cycles then every 2 cycle and end of therapy. Another assessment was done if
any clinical suspicion of recurrence.

Results: Median age 11 (range 3-16) years. Males to females 1.3:1. Seventy-two out of eighty (90%) patients showed
first complete remission (CR1) and maintained remission for median 40 (range 7-136) months. Eight out of eighty
(10%) patients showed refractory disease. Nineteen patients received salvage therapy (ICE or ESHAP/brentuximab
vedotin or gemcitabine/brentuximab vedotin), 14/19 (73.7%) had 2nd complete remission (CR2) for median time 24
(ranged 9-78) months, while 5/19 (26.3%) did not show any response. Five-year OS and EFS were 95% and 75%. Two
patients had 2ry malignant neoplasms, one had AML and died, the other had malignant fibrous histocytoma and still
alive. None of our patients had fertility problem. Also, they did not experience chronic pulmonary or cardiotoxicity.
Classic Hodgkin's lymphoma: nodular sclerosis subtype was more prominent (55%) than mixed cellularity subtype
(22.5%), which is similar to several European and US studies, lymphocyte rich (11.25%) and lymphocyte depleted (0%),
while nodular lymphocyte predominant Hodgkin's lymphoma (11.25%).

Conclusions: Our study provided unique descriptive study of childhood HL, in Saudi Arabia, with valuable insight
into the long-term outcome and late toxicity. Our results are comparable to other studies in the Middle East and
European countries.
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Background

Hodgkin lymphoma (HL) is lymphoid neoplasm usually

affecting lymph nodes and the lymphatic system; it is
*Correspondence: drshahranim@yahoo.com considered to be among the hematological malignancies
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and pathological manifestations and appears to vary
according to the epidemiological and geographic origin
of the disease [2]. Some studies have also found HL mani-
festations to be correlated to socio economic levels and
immunologic status [3, 4].

HL accounts for 30% of all lymphomas and 5-6% of
all childhood cancers [5]. In the USA, it accounts for
approximately 7% of childhood cancers and 1% of child-
hood deaths. And in developed countries, HL accounts
for approximately 10% of all lymphomas and 0.6% of all
cancer diagnoses [6], while HL accounts for 3.6% of all
cancers in Saudi Arabia [7].

Data shows that the number of Hodgkin lymphoma
(HL) in the Middle East has increased over the past dec-
ade especially in younger age groups [8], in parallel to
reduced HL associated mortalities worldwide between
2005 and 2015 [9]. Improvement in living conditions,
healthcare systems, and modern treatment protocols
have contributed to improved mortality [10]. Indeed, the
modern treatment protocols for HL has shown particular
success rates in children with the 5-year event-free sur-
vival (EFS) in childhood and adolescence exceeding 90%
for early onset disease and 80% for late onset advanced
stage disease [11].

To the best of our knowledge, there is a paucity of data
available which describes the clinic-pathological features
and survival rate of childhood and adolescent HL in the
Middle East and Saudi Arabia. The recent increased
prevalence of HL occurring in children and young adults
[8] prompted us to review the clinic-pathological data
and survival outcome of HL in Saudi Arabia.

Methods

Study population

The data were reviewed, retrospectively, through the
medical records of 89 pediatric and young adolescent
patients diagnosed as HL between the period January
2006 and July 2020 treated in our tertiary institution in
Riyadh, Saudi Arabia. The study was approved by the
research and ethics committee with the institute review
board (IRB) number 1390 (HP-01-R079).

The patients’ records were searched for all demo-
graphic, clinical, radiological, laboratory, treatment
protocol, and follow up data. The diagnosis of HL was
confirmed histologically by examination of a lymph node
biopsy/tissue and confirmed with immunohistochemi-
cal stains according to the World Health Organization
(WHO) classification [12]. All patients were assessed
physically and radiologically. They all had contrast-
enhanced computed tomography (CT) scan of the neck,
chest, abdomen, and pelvis initially for staging. Positron
emission tomography (PET) scan was performed initially
for most of the patients; few patients missed it because
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of technical issues. Response assessment by CT +/—PET
scan was performed after first 2 cycles then every 2 cycles
and end of therapy. If PET scan was not available, we built
up the response criteria upon the results of CT accord-
ing to the protocol. Bone marrow aspiration and trephine
biopsies were performed on the selected patients to diag-
nose bone marrow metastasis if clinically indicated, stage
III/IV or low parameters of complete blood count (CBC)
which may indicate bone marrow involvement.

Our patients were staged according to the Cotswold
modification of the Ann Arbor staging [13]. Risk assess-
ment was performed at diagnosis: stages IA and IIA
without bulky disease or extra nodal extension were con-
sidered as low-risk; stage IA or IIA with bulky disease
or extra nodal extension, stage IB or IIB, and stage IIIA
were considered as intermediate risk, while stages IIIB
and IV were considered as high risk [14]. Bulky disease
was defined as a single node >6 cm or a multiple amalga-
mated nodes tumor mass of >10 cm. Early stage consid-
ered as stages I and II, while advanced stage considered
as stages III and IV. Response assessment and follow-up
were based on the Cheson criteria [15].

Treatment protocols and follow-up policy

Different protocols were used as 1st line of treatment.
Fifty-three patients received doxorubicin (adriamy-
cin), bleomycin, vinblastine, and dacarbazine (ABVD)
in the period between the beginning of the study in
2006 till end of 2015, 2 cycles of ABVD for low risk, 4
cycles for intermediate risk, and 6 cycles for high risk.
Twenty-four patients received Children’s Oncology
Group (COG) protocols (low risk AHODO0431, inter-
mediate risk AHODO0031, and high risk AHODO0831) in
the period between 2016 till end of study in July 2020.
One patient, high risk stage IIIB, received cyclophos-
phamide, vincristine, procarbazine, prednisone (COPP)
due to severe heart failure. Another patient, intermedi-
ate risk stage IIIA, received rituximab-cyclophospha-
mide, hydroxydaunomycin, vincristine, and prednisolone
(R-CHOP), Although this chemotherapy was not the
standard of care, but the decision was taken by primary
physician based on pathology subtype, nodular lym-
phocyte predominant Hodgkin’s lymphoma. Only one
patient received radiotherapy alone as 1st line therapy,
because his risk stratification was low risk stage IA, the
primary physician took this decision although it is not
the standard of care. Unfortunately, he relapsed and went
in remission after salvage therapy.

Involved filed radiotherapy (IFRT) was given to 41/80
(53.3%) patients after completion of different chemo-
therapy protocols (ABVD & COG) according to the risk
assessment, bulky disease, and response to treatment.
For low risk patients, IFRT was given to all patients who
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did not have a complete response (CR) after receiving 3
cycles of chemotherapy. For intermediate risk patients,
IFRT was given to; slow early responders (SER) who
had less than very good partial response (< VGPR, <60%
reduction of initial volume) following 2 cycles of chemo-
therapy. Also, IFRT was given to rapid early responders
(RER) who had CR or VGPR following 2 cycles of chemo-
therapy but failed to get CR after 4 cycles of chemother-
apy, while IFRT was omitted to RER following 2 cycles
of chemotherapy and successfully got CR after 4 cycles
of chemotherapy. For high risk patient, IFRT was risk-
adapted with an intended volume reduction to reduce
toxicity. RER who had CR after first 2 cycles of chemo-
therapy, only got IFRT to the initial bulk disease. While
SER who had partial response (50% of initial volume) or
stable disease (>50% of initial volume), sites that remain
PET avid after the initial 2 cycles chemotherapy will be
irradiated as well as any site (regardless of avidity) that
remains > 2.5 cm at completion of all chemotherapy. The
dose of IFRT was 21 Gy in 14 fractions of 1.5 Gy per day.
Treatment began within 3—4 weeks after completion of
the last cycle of chemotherapy provided that recovered
blood counts. Response criteria depended on results
of PET scan. In 9/80 patients who did not have PET
scan due to technical issues, minimal two perpendicu-
lar dimensions in CT scan were used to determine the
response criteria.

Second line of chemotherapy was given to the patients
who had refractory or relapsed disease. Refractory dis-
ease was defined as stable disease after completion of
treatment protocol (50% of the initial volume of LNDs)
with viable cell confirmed by histopathology, or progres-
sive disease at any time during treating protocol, con-
firmed by histopathology. While relapsed disease was
defined as recurrence of disease after variable periods
of complete remission post first line therapy, the second
line therapy includes different protocols of chemother-
apy: ICE (ifosfamide, carboplatin, etoposide) or ESHAP
(etoposide, solu-medrol, high dose ara-c, platinum “cispl-
atin”)/brentuximab vedotin, or gemcitabine/brentuximab
vedotin. If the patient got in remission by second line
chemotherapy, this remission was consolidated by high
dose chemotherapy and autologous stem cell rescue.

Patients underwent follow-up with clinical examina-
tions, chest X-ray, and abdominal ultrasound at 3-month
intervals for the first 3 years, then at 6-month intervals
till 5 years, and then yearly. More investigations on fol-
low-up were performed only if indicated.

Statistical analysis

The data was statistically described using number (per-
cent). Association between variables and groups is
performed using chi-square test or Fisher exact test.
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Overall and event-free survival curves are calculated
using Kaplan—Meier test. Statistical package for social
sciences (SPSS) computer program (version 19 windows)
was used for data analysis. P value <0.05 was considered
significant.

Results

We collected data from 89 pediatric patients diagnosed
as HL, 9 cases were excluded due to incomplete data
or lost follow up, 80 patients were admitted in our ter-
tiary care institution in Riyadh Saudi Arabia with con-
firmed HL during the period between January 2006 and
July 2020. The median age was 11 years old with range
3-16 years. The cohort study included 45 males and 35
females with 1.3:1 male to female ratio. Laboratory data
and other clinical data; B symptoms (fever, weight loss,
and night sweats), primary site, bulky disease, extra nodal
involvement, presence of Epstein-Barr virus, pathol-
ogy subtypes, stages, and risk groups, were presented in
Table 1.

Response to therapy

All patients received 1st line of treatment which was
chemotherapy alone, radiotherapy alone, or combina-
tion of both chemotherapy/radiotherapy; 38/80 (47.5%),
1/80 (1.2%), or 41/80 (51.3%), respectively. The first line
chemotherapy was ABVD, COG, COPP, or R-CHOP in
53/80 (66.4%), 24/80 (30%), 1/80 (1.2%), or 1/80 (1.2%)
patients, respectively. Most of the patients 72/80 (90%)
showed complete remission after first line therapy (CR1)
and maintained remission for median 40 months and
range 7—136 months, while 8/80 (10%) patients did not
show any response, refractory disease.

Nineteen patients received second line (salvage) ther-
apy, eight patients were refractory and eleven patients
relapsed after median period of maintaining remission
30 months ranged 3—96 months. The salvage therapy was
either chemotherapy alone 7/19 (36.8%) or chemotherapy
followed by stem cell rescue 12/19 (63.2%). Response to
salvage therapy showed 14/19 (73.7%) patients had 2nd
complete remission (CR2) for median time 24 months
ranged (9-78) months, while 5/19 (26.3%) patients did
not show any response (Table 2).

Table 3 presents a number of clinical factors and their
correlation with CR1. Statistical analysis of these factors
revealed that B symptoms, stage, and risk groups have
significant correlation with remission rate after 1st line
therapy, P=0.05, P=0.022, P=0.012, respectively. While
other factors, age, gender, primary site, bulky disease,
extra nodal involvement, and pathology subtypes, did not
show any clinical significant with rate of CR1.

Table 4 presents group of patients 19/80, who are
refractory to 1st line therapy or relapsed after CRI.
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Table 1 Clinical and demographic data

No %
Age (years)
<5 3 37
5-9.99 23 2838
>10-16 54 67.5
Gender
Male 45 56.3
Female 35 437
B symptoms
No 46 57.5
Yes 34 42.5
Primary site
Peripheral lymph nodes 65 81.25
Mediastinum 15 18.75
Bulky
No 59 73.8
Yes 21 26.2
Extra nodal involvement
No 51 63.8
Yes 29 36.2
Epstein-Barr virus
Positive 40 50
Negative 5 6.3
N/A 35 437
Pathology
Classic Hodgkin's lymphoma
Lymphocyte rich 9 11.25
Mixed cellularity 18 225
Nodular sclerosis 44 55
Lymphocyte depleted 0 0
Nodular lymphocyte predominant Hodg- 9 11.25
kin's lymphoma
Stage
I 5 6.3
Il 25 312
Il 42 525
% 8 10
Early and advanced stages
Early (I, 1) 30 375
Advanced (Ill, IV) 50 62.5
Risk group
Low 12 15
Intermediate 44 55
High 24 30
Laboratory data: median (range)
WBC (x 10%/1) 74(23-316)
HGB (x 10%/1) 11.8(6.1-15.2)
PLT (x 10%/1) 357 (27-856)
LDH (w/1) 266.5(131-1164)

WBC white blood cells, HGB hemoglobin, PLT platelet, LDH lactate

dehydrogenase
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Univariate analysis of initial presentation shows fac-
tors that have significant correlation with this relapsed/
refractory (R/R) group. B symptoms and risk groups
have a significant correlation with relapsed/refractory
group, P=0.037 and 0.009, respectively. Other clinical
factors did not show any significant correlation with
relapsed/refractory (R/R) group.

Long-term outcome and late toxicity

A total of 76/80 (95%) patients were alive. Seventy
patients were alive in complete remission without any
late toxicity. Two patients were alive with disease. One
patient developed chemotherapy related toxicity which
is moderate loss of hearing acuity after 4 cycles of ICE
salvage therapy. Three patients developed complica-
tions within the field of radiotherapy; one patient had
secondary neoplasm of malignant fibrous histocytoma
at neck of left femur which was the metastatic site of
initial disease and received local radiotherapy on it; two
patients received IFRT on neck, one developed naso-
pharyngeal mass showed reactive lymphoid hyperpla-
sia, and the other one developed hypothyroidism. None
of our patients complained of any fertility problem.
Also, they did not experience chronic pulmonary or
cardiac toxicity.

Four patients died 4/80 (5%), 3 patients died of dis-
ease progression and one died of 2ry neoplasm. The
three patients who died of disease progression; 2 of
them were high risk HL (stage III B non-bulky) refrac-
tory to the first line therapy and did not respond to
the second line therapy and died of disease, the third
patient also was high risk HL (stage III B non-bulky),
he responded to the first line therapy ABVD and main-
tained remission for 96 months but he relapsed and did
not respond to 2nd line therapy and died of disease.
The patient who died of 2ry neoplasm, he was diag-
nosed as intermediate risk HL (stage IIIA, non-bulky),
he received ABVD with IFRT, he was in remission for
54 months but developed 2ry acute myeloid leukemia
(AML) and died of 2ry neoplasm.

The overall 5-year survival (OS) rates and event-free
survival (EFS) rate of our study were 95% and 75%,
respectively (Fig. 1 A and B). Univariate analysis of
early (I and II) and advanced (III and IV) stages showed
that, OS was 100% and 92% without statistical signifi-
cance (p=0.24), while EFS was 87% and 68%, respec-
tively, with borderline significance p=0.046 (Fig. 2
A and B). Also, univariate analysis of risk factor (low,
intermediate, and high) showed OS 100%, 97%, and
87%, respectively (p=0.68), while EFS 91%, 81%, and
54%, respectively, with significant p=0.028 (Fig. 3 A
and B).
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Table 2 Salvage treatment and outcome of all refractory/relapsed patients

# of patient Second line of chemotherapy HSCT Response Outcome
Refractory patients

1 ICE Yes RD Died from disease
2 ESHAP/brentuximab vedotin Yes CR2 Alive in CR

3 ICE Yes CR2 Alive in CR

4 ESHAP/brentuximab vedotin Yes CR2 Alive in CR

5 ICE No RD Died from disease
6 ICE then ESHAP/brentuximab vedotin No RD Alive with disease
7 ICE Yes CR2 Alive in CR

8 ICE then ESHAP/brentuximab vedotin Yes CR2 Alive in CR
Relapsed patients

1 ICE then gemcitabine/brentuximab vedotin No RD Died from disease
2 ICE No CR2 Alive in CR

3 ICE No CR2 Alive in CR

4 ICE No CR2 Alive in CR

5 ICE Yes CR2 Alive in CR

6 ICE Yes CR2 Alive in CR

7 ESHAP/brentuximab vedotin Yes CR2 Alive in CR

8 ICE Yes CR2 Alive in CR

9 Refused treatment No RD Alive with disease
10 ICE then gemcitabine/brentuximab vedotin Yes CR2 Alive in CR

11 ESHAP/brentuximab vedotin Yes CR2 Alive with 2ry neoplasm

ICE ifosfamide/carboplatin/etoposide, ESHAP etoposide/solu-medrol/high dose ara-c/platinum-cisplatin, HSCT hematopoietic stem cell transplant, CR2 second

complete remission, CR complete remission, RD refractory disease

Discussion

HL is considered a highly curable disease among other
malignancies; it has a worldwide clinical and epide-
miological variation [16]. Our study discussed the
epidemiological, clinical characteristics, and current
management strategies with special attention to long-
term outcome and late toxicity of pediatric HL in one
of the biggest referral center in Saudi Arabia.

Our cohort revealed male: female ratio 1.3:1; this
male predominance and other clinical feature like older
age at presentation were reported in many other stud-
ies [17, 18]. Nodal presentation, in our cohort, is more
prominent than extra-nodal presentation, 63.8% and
36.2% respectively, which are the same clinical features
reported by Sherief et al. [17].

In our cohort, advanced or extensive disease (stages
III-IV) showed a higher percentage than early or
localized one (stages I-II); they were 62.5% and 37.5%
respectively. Other countries with low socioeconomic
level showed a similar percentage [19], Sherief et al.
showed a higher percentage of advanced stage 56% in
comparison to the early stage 44% [17]. In contrast, the
European countries with higher socioeconomic level
showed a lower percentage of advanced disease, may be

due to early diagnosis, Aquino et al. showed early and
advanced stages, 70% and 30%, respectively [16].

According to WHO, HL classified into classic HL
(cHL) represented 95% of all HL which incorporate 4
subtypes; nodular sclerosis (NS), mixed cellularity (MC),
lymphocyte rich (LR) and lymphocyte depleted (LD),
and nodular lymphocyte predominant Hodgkin’s lym-
phoma (NLPHL) represented 5% of all HL [20]. In our
cohort, the percentage of cHL and NLPHL were 88.7%
and 11.3%; respectively. NS subtype was more prominent
than MC, 55% and 22.5% respectively, which is similar to
several European and US studies [16, 21]. On the other
hand, some developing countries showed that MC sub-
type was more prominent than NS. In Egypt, MC and NS
were 50.8% and 28.9% respectively [17]; in Nicaragua MC
and NS, subtypes were 52.1% and 31% respectively [19],
and in India MC subtype was 71% [22]. No cases detected
with LD among our cohort.

The pathogenesis of HL in childhood has been largely
attributed to viral oncogenic pathway stimulation.
Epstein-Barr virus (EBV) has been identified, serologi-
cally by detecting IgG and IgM, as the most common
associated virus. Genetic predisposition has also been
associated in some cases [23]. The majority of patients



Alkhayat et al. J Egypt Natl Canc Inst (2021) 33:21

Table 3 Factors affecting the response to 1st line therapy
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Table 4 Factors affecting the relapse/refractory (R/R) rate

CR1(n=72) Non-CR1(n=8) Pvalue

NotR/R(n=61) R/R(n=19) Pvalue

Age (years)
<5years (n=3) 3 (4.2%) 0 (0.0%) 0.118
5-9.99 years (n=23) 23 (31.9%) 0 (0.0%)
> 10 years (n=54) 46 (63.9%) 8 (100.0%)
Gender
Female (n=35) 32 (44.4%) 3(37.5%) 0.707
Male (n=45) 40 (55.6%) 5(62.5%)
B symptoms
No (n=46) 44 (61.1%) 2 (25.0%) 0.050*
Yes (n=34) 28 (38.9%) 6 (75.0%)
Primary site
Peripheral lymph nodes 58 (80.6%) 7 (87.5%) 0.286
(n = 65)
Mediastinum (n=15) 14 (19.4%) 1(12.5%)
Bulky
No (n=59) 52 (72.2%) 7 (87.5%) 0.351
Yes (n=21) 20 (27.8%) 1(12.5%)
Extra nodal involvement
No (n=51) 48 (66.7%) 3(37.5%) 0.104
Yes (n=29) 24 (33.3%) 5 (62.5%)
Pathology
cHL, nodular sclerosis 39 (54.2%) 5 (62.5%) 0.395
(h=44)
cHL, mixed cellularity 15(208%)  3(37.5%)
(H = WS)
cHL, lymphocyte rich 9 (12.5%) 0 (0.0%)
(n=9)
NLPHL (n=9) 9 (12.5%) 0 (0.0%)
Stage
Early (I, 1) (n=30) 30 (41.7%) 0 (0.0%) 0.022*
Advanced (lll, IV) (hn=50) 42 (58.3%) 8 (100.0%)
Risk group
Low (n=12) 12 (16.7%) 0 (0.0%) 0.012%
Intermediate (n=44) 42 (58.3%) 2 (25.0%)
High (n=24) 18 (25.0%) 6 (75.0%)

Age (years)
<5years (n=3) 3 (4.2%) 0 (0.0%) 0.061
5-9.99 years (n=23) 21 (34.4%) 2 (10.5%)
>10-16 years (n=54) 37 (60.7%) 17 (89.5%)
Gender
Female (n=35) 26 (42.6%) 9 (47.4%) 0.716
Male (n=45) 35(57.4%) 10 (52.6%)
B symptoms
No (n=46) 39 (63.9%) 7 (36.8%) 0.037*
Yes (n=34) 22 (36.1%) 12 (63.2%)
Primary site
Peripheral lymph nodes 51 (83.6%) 14 (73.7%) 0422
(ﬂ = 65)
Mediastinum (n=15) 10 (16.4%) 5(26.3%)
Bulky
No (n=59) 45 (73.8%) 14 (73.7%) 0.994
Yes (n=21) 16 (26.2%) 5(26.3%)
Extra nodal involvement
No (n=51) 40 (65.6%) 11 (57.9%) 0.543
Yes (n=29) 21 (34.4%) 8 (42.1%)
Pathology
cHL, nodular sclerosis 35 (57.4%) 9 (47.4%) 0.827
(h=44)
cHL, mixed cellularity 13 (21.3%) 5 (26.3%)
(ﬂ = WS)
cHL, lymphocyte rich 6 (9.8%) 3(15.8%)
(n=9)
NLPHL (n=9) 7 (11.5%) 2(10.5%)
Stage
Early (I, 1) (n=30) 26 (42.6%) 4(21.1%) 0.090
Advanced (lll, IV) (h=50) 35(57.4%) 15 (78.9%)
Risk group
Low (n=12) 11 (18.0%) 1(5.3%) 0.009*
Intermediate (n=44) 37 (60.7%) 7 (36.8%)
High (n=24) 13 (21.3%) 11 (57.9%)

Data are expressed as number (%); p>0.05 = not significant;

p <0.05 =significant. CRT complete remission after 1st line of therapy, Non-CR1
not in complete remission after 1st line of therapy, cHL classic Hodgkin's
lymphoma, NLPHL nodular lymphocyte predominant Hodgkin lymphoma

in the cohort (50%) were positive for Epstein-Barr virus
(EBV).

HL characterized by a higher curative rate and lower
late toxicity among other malignancies especially in
childhood. Our study showed high 5-year OS and EFS,
95% and 75%, respectively, which is similar to Turkish
study reported by Uysal et al., the OS and EFS were 96%
and 72%, respectively [24]. An Egyptian study reported
by Sherief et al. showed OS and EFS, 96.6% and 84.7%,
respectively [17], and Greek study reported by Pourtsidis

Data are expressed as number (%); p > 0.05 = not significant;
p <0.05=significant

cHL classic Hodgkin's lymphoma, NLPHL nodular lymphocyte predominant
Hodgkin's lymphoma

et al. showed OS and EFS, 98% and 86.2%, respectively
[21].

Survival rate was significantly affected by few clinical
and pathological factors, B symptoms, stage, and risk
group. In our study, 5-year survival rate was signifi-
cantly lower in advanced stage (III and IV) in compari-
son with early stage (I and II) p=0.022. Sherief et al,,
Dinand et al., and Smith et al. reported similar results,
p=0.006, p=0.0001, p <0.001, respectively [17, 25, 26].
Presence of B symptoms was borderline significantly
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associated with lower 5-year survival rate (p=0.05)
while it was significant in other studies, p =0.005 [25],
p<0.001 [27], respectively. We did not find any signifi-
cant association between histopathological subtypes
and 5-year survival rate (p=0.395). But Sherief et al.
and Smith et al. found significant correlation between
NS subtype and lower survival rate (p =0.001) [17] and
(p=0.02) [26], respectively.

A previous study performed on a HL cohort in Saudi
Arabia found that the xeroderma pigmentosum com-
plementation group G (XPG) repair gene had statisti-
cally significant association with cHL patient survival
[27]. The limitation of our study was that we did not
correlate our results with genetic studies.

The association of DADA?2 (deficiency of adenosine
deaminase 2) with lymphoproliferation is well known
[28]. In our study, we report familial HL in two chil-
dren with a novel deleterious mutation in ADA2 and
associated with DADA2. The details of both cases were
reported before [29].

In our cohort, one patient developed secondary leu-
kemia (AML). This 14-year-old patient was diagnosed
with intermediate risk HL (stage IIIA, non-bulky), and
was in remission for 54 months. He presented with fever,
fatigue, lymphadenopathy, and hepatosplenomegaly. The
BM and immunophenotype was compatible with AML
(FAB: MO0). A lymph node biopsy showed a myeloid sar-
coma. The details were reported before [30].
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Fig. 3 (A) Risk-related overall survival. (B) Risk-related event-free survival of Hodgkin's lymphoma pediatric patients

Conclusion

In the last few decades, the outcome of HL especially in
pediatric age was improved considerably in the devel-
oping countries. Our study provided a unique descrip-
tive study of childhood HL with valuable insight into
the long-term outcome and late toxicity in Saudi Arabia.
The efficacy of our management strategies illustrated an
excellent EFS and OS. So, our results are comparable to
other studies in the Middle East and European countries
with a little difference in the prominent histopathologi-
cal subtypes which may be related to the difference in
genetic background in the gulf population.
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