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Objectives: To evaluate the outcome of children with

Hodgkin’s disease over a period of 10-years from a single
institution in Kuwait.

Methods: Sixty-three children with previously untreated
Hodgkin’s disease, who were diagnosed at the Pediatric
Oncology Unit of Kuwait Cancer Control Centre,
Shuwaikh, Kuwait from January 1998 to December
2007 were included in the study. All cases were proved
by histopathology, and staging was carried out according
to the Ann Arbor system.

Results: Our series included 37 (59%) males and 26
(41%) females with a median age of 10 years (range
3-15 years). B symptoms were present in 20 (32%)
children. Bulky disease was noted in 28 (44%) children,
with stages I1I in 8 (13%) and IV in 12 (19%) children.
Chemotherapy was administered as a primary treatment
in 63 children. The median number of chemotherapy
cycles given was 6 (range 2-8). Radiotherapy was used in
40 (63%) children. Grade III hematological toxicity was
observed in 23 (37%) and grade IV in 14 (22%) children.
Hypothyroidism was observed in 20 (32%) children.
Fifty-five children achieved a complete remission (87%)
and 2 children achieved a partial remission (3%) with
an overall response rate of 90%. Three children achieved
a progressive disease (5%) and response could not be
evaluated in 3 (5%) children. At a median follow-up of
67 months (5.5 years), the overall survival was 91%.

Conclusions: With moderate toxicity, combined
modality therapy is effective in the treatment of childhood
Hodgkin’s disease.
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odgkin’s disease (HD) or Hodgkin’s lymphoma

(HL) is a cancer of lymphatic system, which
occurs, predominantly in young adults. It was named
after the British physiologist Thomas Hodgkin, who
first described the disease in 1832. In the United States,
HD represents 6% of all childhood cancers with the
highest incidence in the age group of 15-19 years.! In
Kuwait, lymphoma is the second leading cancer for
males and fifth leading cancer for females.? Kuwait
Cancer Registry, which is a hospital based cancer
registry, reported HD as the third most common cancer
in children less than 15 years of age. In the last 3 decades,
care of patients with HD has changed substantially
making it one of the most curable malignancies in
children and adolescents. Before the 1970’, children
treated with high dose radiotherapy alone had a 10-year
survival of 11%?’ only and similarly poor survival was
obtained with single agent chemotherapy. The use of
combined chemotherapy regimens with or without
radiotherapy has significantly improved the prognosis
of patients with HD. Combined chemo-radiotherapy
has been the preferred treatment modality in most
studies on childhood HD in the recent years, with 5-
year overall survival (OS) rates of greater than 95% and
5-year event free survival of greater than 90% for all
stages of disease.*'? In able to achieved this excellent
survival, the focus is now shifting to prevention of late
effects of treatment. Response-adapted therapy is now
emerging as a means of reducing the long-term toxicity
of the treatment while maintaining the efficacy.” Kuwait
is a country with a population size of 3.39 million
including approximately 1.05 million Kuwaiti citizens
and 2.34 million non-Kuwaiti nationals comprising of
different ethnic group such as South Asian, Iranian,
Arab, and others. Kuwait Cancer Control Center is
the only comprehensive cancer center of Kuwait. The
pediatric oncology unit is part of the medical oncology
department. It is responsible for the treatment of all
children with pediatric solid tumors and lymphomas up
to the age of 15 years. On an average, 50 new confirmed
cases of malignancies are registered in our unit. The
purpose of this report is to present the results of
incorporation of these advances at a single institution in
Kuwait and to analyze the outcome of their treatment.

Methods. All children with previously untreated
HD who were treated at the Pediatric Oncology Unit
of Kuwait Cancer Control Centre from 1998-2007
were included in the study. The study was retrospective
and analyzed the case notes of 63 children with
regards to age, gender, nationality, symptoms, staging,
histopathology, lactate dehydrogenase level, therapeutic
regimens, response to therapy, toxicity, follow-up and
outcome. The imaging for staging purpose was carried
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out by x-ray of the chest, ultrasound of the neck and
abdomen, CT scan of neck, chest, abdomen and pelvis,
and gallium scan. Bone marrow aspiration biopsy was
performed in patients who had “B” symptoms or had
clinically advanced disease. In all the cases, the diagnosis
was proved by histopathology and staging was carried
out according to the Ann Arbor system." The disease
was described as “bulky”, if peripheral lymphnodes were
more than 6 cms or the mediastinal widening was more
than one-third of the maximum chest diameter. Mostly,
a combined modality approach has been used for the
treatment of children. For low risk or early stage disease,
only chemotherapy without radiotherapy was used.
The most commonly used chemotherapy combination
was doxorubicin, bleomycin, vinblastine, dacarbazine
(ABVD). Some of the children traveled abroad and were
treated on alternative protocols but they all returned
back and were followed-up in our hospital. The initial
response assessment was carried out after completion of
2 cycles. Patients were assigned to low risk group if they
had stage I-A, I-B, or II-A, intermediate risk were those
with stage II-B or III-A, others were staged as high risk.
For low risk patients, 4 cycles of ABVD cycles were used,
while for intermediate or high risk patients, 6 cycles of
ABVD with or without involved field radiation therapy
(IFRT) was administered. Radiotherapy was delivered
to involved field only and was given after completion of
chemotherapy. Most of the children received a dose of
2100 cGy in 14 fractions over a 3 weeks period. After
completion of the therapy, the disease assessment was
carried out by x-ray of the chest, CT scan of neck, chest,
abdomen and pelvis, and gallium scan. Response to
treatmentwas defined on the basis of resolution of clinical,
radiological, and radioisotopic resolution of disease at
completion of therapy. Complete remission (CR) was
defined as complete resolution of all the previously
present clinical, radiological, and radioisotopic lesions,
or reduction of initial tumor volume to more than 70%,
but gallium positive lesions should become negative.
Partial remission (PR) was defined reduction in the
tumor mass between 50-70% with positive or negative
gallium scan. Progressive disease (PD) was described as
appearance of new lesions during course of treatment
and children with <50% reduction in tumor size were
described as non-responders. Patients were regularly
followed-up following completion of treatment. Patients
were called for follow-up every 2 months in their first
year, every 3 months in their second year, 4 monthly
in third and fourth year, and 6 monthly, subsequently.
For children who received radiation to the neck and/or
chest, thyroid function test (TFT) was performed
at 6 months interval. A high thyroid stimulating
hormone (TSH) value for consecutive 2 readings was
taken as evidence of hypothyroidism and they were
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started on replacement therapy. All the treatment was
administered after taking due consent from the family.
Since it is a retrospective analysis, ethical approval was
not required. Overall survival and event free survival
(EES) were calculated using Kaplan-Meier method."”
Opverall survival was taken to be time from diagnosis
until death or last follow-up. Event free survival was
taken as time from diagnosis until last follow-up, death
or progression of disease. The analysis was performed
using SAS 8.02 statistical software (SAS Institute Inc.
North Carolina, USA).

Results. Baseline characteristics of children are
summarized in Table 1. There were more male patients
(male to female ratios 1.4:1) with a median age of 10
years (range 3-15 years). Two-third of children were
Kuwaitis. B symptoms were present in one-third
of children. Nodular sclerosis subtype was the most
common pathological type (46%), followed by mixed
cellularity in 33%. Two patients were included due to
incomplete data.

Treatment summary. Table 2 summarizes the details
of treatment administered to children. Chemotherapy
was administered as a primary treatment in 63
children, with ABVD being the most commonly used

Table 1 - Baseline characteristics of patients.

Characteristics of patients N (%)
Gender
Male 37 (59)
Female 26 (41)
Nationality
Kuwaitis 44 (70)
Non-Kuwaitis 19 (30)
B symptoms
No 43 (68)
Yes 20 (32)
Histopathology
Nodular sclerosis 29 (46)
Mixed cellularity 21 (33)
Lymphocyte predominant 08 (13)
Unclassified 05 (8)
Disease status
Bulky 28 (44)
Non-bulky 35 (56)
Stage
1 03 (5
I 38 (60)
111 08 (13)
v 12 (19)
DNK 02 (3
Lactate dehydrogenase
Normal 49 (78)
High 10 (16)
Data not known 04 (6)

Mean age: 10 years and range: 3-15 years.

(62%) chemotherapy regimen. The median number
of chemotherapy cycles given was 6 (range 2-8).
Radiotherapy was used as the combined modality
therapy in 40 (63%) children. Twelve children received
only 4 cycles of chemotherapy, out of which 5 did not
receive radiotherapy. Thirty-eight children received
6 cycles. Radiotherapy was given to 40 children. Out
of 38 children who received 6 cycles, 10 children did
not receive any radiotherapy. Chemotherapy protocols
other than ABVD were combined cyclophosphamide,
vincristine, procarbazine, and prednisone (COPP),
chlorambucil, vinblastine, procarbazine, and prednisone
(CHLVPP), COPP/ Adriamycin, bleomycin and
vinblastine (ABV) hybrid regimen.

Toxiciry. All children had an acceptable toxicity
profile. Grades III and IV hematological toxicity was

Table 2 - Treatment details.

Treatment details n (%)

Chemotherapy
ABVD 39 (62
Others 17 27)
ABVD + others (8)
Data not known 3)

N

Disease status after chemotherapy

N

[SSIN SRRV, BRON}

(84)
®)
®)
)

Complete remission
Partial remission
Progressive disease
Not evaluated

Tipe of radiotherapy
Involved field radiotherapy 34 (85)
Mini mantle 3)
Mantle ®)
Inverted 7)

PN =

Outcome
Complete remission 55 (87)
Partial remission 2 3)
3
3

®)
)

Progressive discase
Not evaluated

Median number of cycles: 6 and range: 2-8.
ABVD - Doxorubicin (Adriyamycin), Bleomycin, Vinblastine,

Dacarbazine
Table 3 - Toxicity.
Toxicity n (%)
Hematological toxicity
Grade | 3 (5)
Grade IT 19 (30)
Grade I1I 23 (37)
Grade IV 14 (22)
Non-hematrological toxicity
Hypothyroidis 20 (32)

Median number of months for occurrence of hypothyroidism (range)
24 months (5-57 months)
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observed in 23 (37%) and 14 (22%) children. There was
no toxicity related mortality or serious adverse events.
Hypothyroidism was observed in 20 (32%) children
with a median of 24 months (range 5-57 months) for
occurrence (Table 3).

Efficacy. In this series, at the end of therapy, 55
children achieved a CR (87%) and 2 children achieved
a PR (3%) with an overall response rate of 90%. Three
children achieved a PD (5%) and response could not
be evaluated in 3 (5%) children. Out of the 55 children
who achieved CR, only 2 relapsed at 43 and 9 months
respectively. Both were salvaged with conventional
chemotherapy and survived. Both the children with
PR status died due to progressive disease after salvage,
including high dose therapy in one child. There were 3
children with progressive disease. One child achieved
CR status after salvage therapy and survived, while 2
underwent salvage with high dose therapy and stem
cell transplant. One child died due to transplant related
complications. Other child relapsed again after high dose
therapy and left for native country and most probably
died there. There were 4 documented deaths in our
series. Two died due to progressive disease, one died due
to transplant related complications and 4th one died
due to septicemia during primary chemotherapy. At a
median follow-up of 67 months (5.5 years), the OS was
91% and the median event free and OS was not reached
(Figure 1).

Discussion. Our 10-year experience with HD
reflects the progress reported in larger clinical trials
designed for the treatment and evaluation of this
disease. In the present study, 63 children with HD
were treated with combination chemotherapy regimen
with or without radiotherapy. Our analysis indicates a
response rate of 90% and an OS of 91% at a median
follow-up of 67 months. Available literature shows
that in developed countries the peak of incidence for
this disease occurs late compared with the developing
countries, where it seems to peak between 5 and 9 years
of age.'®" In this study, the median age at diagnosis was
10 years, a finding similar to what is reported in the
previous studies. Hodgkin’s disease is more common
in male children.?® This predominance was observed
in our study as well. The nodular sclerosis and mixed
cellularity subtypes were the most frequent in our study,
similarly to the frequency found in underdeveloped
countries.””'® In developed countries, the predominant
histological type is nodular sclerosis.*' More than half of
the cases (60%) in our study were stage-1I at the time
of presentation. The combination of nitrogen mustard,
vincristine, procarbazine, and prednisolone (MOPP)
was introduced in the management of advanced HD
more than 3 decades ago.”” However, because of the high
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hematological toxicity of MOPP, as well as its induction
of secondary acute myeloid leukemia, azoospermia and
ovarian dysfunction®?* the identification of alternative
drug combinations became a major priority. The ABVD
regimen was developed in the mid-1970s consisting of
adriamycin, bleomycin, vinbalstine, and decarbazine.”
It did not cause infertility and have less hematological
toxicity. However, the regimen is associated with a
risk of cardiomyopathy and pulmonary dysfunction
especially in children.”> Most childhood treatment
regimens combine various numbers of cycles of ABVD
and MOPP derivatives. In our series, ABVD was the
most commonly (62%) used chemotherapy regimen.
Nearly 60% of patients suffered grades 3 and 4
hematological toxicity. We have not seen any instances
of cardiomyopathy as yet. Combined modality therapy
has been the preferred treatment modality in most
studies on childhood HD in the recent years, with 5
year OS rates of greater than 95% and 5 year event free
survival of greater than 90% for all stages of disease.*'?
Adjuvant radiation therapy for advanced disease has
been advocated due to relapse occurring at the site of
bulky disease; however, no improvement in OS has
been demonstrated.*

This is a retrospective analysis with a short follow-
up. The median over all survival and event free survival
cannot be commented.
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