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Purpose Pediatric Hodgkin lymphoma (HL) is a highly curable malignancy. Outcomes for pediatric HL may
vary between developed and developing countries for multiple reasons. This study was conducted to
ascertain the outcomes of children with HL at our center and to identify risk factors for recurrent disease.

Methods We analyzed the outcomes of 172 consecutive, previously untreated patients with pediatric HL
presenting at our center from 2001 to 2010. Patients were treated with either adriamycin, bleomycin,
vinblastine, and dacarbazine or adriamycin, bleomycin, vinblastine, cyclophosphamide, vincristine,
prednisone, and procarbazine chemotherapy initially, and radiation to bulky sites or a single site of residual
disease when appropriate.

Results The median duration of follow-up was 77 months. The median age of the patients was 10 years; 127
(74%) of the 172 patients were male. The extent of disease was stage | and Il in 59% of the patients.
B symptoms were present in 32% of the patients, and 27% had bulky disease. The most common histologic
subtype was mixed cellularity (45%). The 5-year overall survival (0S) and progression-free survival (PFS)
ofthe entire cohortwere 92.9% and 83.1%, respectively. The 5-year 0S rates for patients with stage , II, 1,
and IV were 96%, 94.7%, 84%, and 69.8%, respectively. On univariate analysis, advanced stage, re-
sponse on interim radiologic assessment, and presence of B symptoms significantly predicted inferior PFS
and 0S. On multivariate analysis, only interim radiologic response significantly predicted PFS (P <.001)
and 0S (P < .001).

Conclusion Overall, the outcomes of patients treated at our center are comparable to those observed in
other centers in India and globally.
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INTRODUCTION

The evolution of treatment over the past 4 de-
cades has altered the outcome of pediatric Hodg-
kin lymphoma (HL) such that the majority of
patients are cured.® The changes in the manage-
mentof pediatric HL include better assessment of
the extent of disease through improvements in
imaging and better understanding of the long-
term complications of treatment. Currently, the
goal is to minimize exposure and choose appro-
priate chemotherapy regimens so that long-term
effects are minimal. Although developing coun-
tries, like India, have kept pace with changes in

variations of mechlorethamine, vincrinstine, pro-
carbazine, and prednisone were used in India
initially, adriamycin, bleomycin, vinblastine, and
dacarbazine (ABVD), which is used to treat adult
HL, is used more commonly now.>* This is in
contrast to Europe and North America where the
use of the ABVD regimen is less common because
of the increase in long-term cardiac issues and the
potential for lung toxicity.!* We, like other centers
in India, use ABVD or its hybrid variations because
it can be administered in the outpatient clinic, itis
economical, and it does not require frequent mon-

management of HL globally, there are signifi-
cant variables that might affect outcome. The bio-
logic and demographic differences that have
been noticed in pediatric HL between the West
and India include a higher male preponderance,
poor nutritional status, younger age at presenta-
tion, and increased incidence of a mixed cellu-
larity pathologic subtype in India.?'° Although
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itoring of blood counts, all of which are important
in a resource-challenged setting.'? This study was
conducted to ascertain the outcomes of children
with HL treated with ABVD or adriamycin, bleomycin,
vinblastine, cyclophosphamide, vincristine, predni-
sone, and procarbazine (ABV/COPP) chemother-
apy at our center and to identify risk factors for
recurrence of disease.
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METHODS

We analyzed the data of all consecutive, previously
untreated pediatric patients with HL, youngerthan
18 years of age, who were treated at our center
fromJanuary 1,2001,to December31,2010. This
study was approved by the institutional ethical
committee. Patients who were diagnosed but re-
fused treatment were not included in the analysis
because these patients were not indexed in the
hospital registry. All the data were obtained from
the patients’ hospital case records for analysis.
Durations of symptoms were recorded from the
time of onset to the time of presentation to the
hospital. Diagnosis of HL was confirmed by histo-
pathologic examination of lymph node biopsy and
immunohistochemistry. The WHO system was
used for pathologic classification.'® The Cotswold
modification of Ann Arbor staging was used to
stage the patients.!* The patients underwent
contrast-enhanced computed tomography scan
ofthe neck, chest,abdomen, and pelvis for staging
and assessment for response. All patients under-
went unilateral iliac crest bone marrow aspiration
and bone marrow biopsy for diagnosis of bone
marrow involvement. Bulky disease was defined
as size of lymph nodal mass > 6 cm or mediastinal
mass size more than one third of maximal thoracic
diameter on chest x-ray.'®> The WHO weight-for-
age chart was used for nutritional assessment.
Patients with a weight for age less than the third
centile were considered malnourished. '

The chemotherapy regimens used to treat the
patients during the study period were ABVD or
ABV/COPP >/ In treatment of patients with ABVD
or ABV/COPP, the number of cycles of chemo-
therapy, the addition of involved field radiotherapy
(IFRT), and the IFRT dose was individualized on
the basis of the decision of the hospital multidis-
ciplinary tumor board. Patients with early-stage
disease (stages | and Il) and advanced-stage
disease (stages Ill and IV) were scheduled for a
minimum of four and six cycles of chemotherapy,
respectively. Response was assessed clinically
after each cycle and radiologically after comple-
tion of four cycles of chemotherapy. A few patients
had radiologic assessment of response after com-
pleting six cycles. It was the practice during the
period of study in our center to give two additional
cycles of chemotherapy after documentation of
radiologic complete response (CR) fora maximum
of eight cycles. In patients who initially had bulky
disease, IFRT was given, with a total dose of
between 20 and 30 Gy, and in patients with re-
sidual disease, IFRT was administered to the site
atadose thatwas between 30and 36 Gy. IFRT was

546 Volume 3, Issue 5, October 2017

administered in a daily fraction of 1.8 to 2 Gy and
was given 5 days of the week. Toxicities caused
by chemotherapy were captured according to the
case records. Patients usually underwent follow-
up clinical examinations at 3-month intervals for
the first 3 years, then at 6-month intervals for
5 years, and then yearly. Investigations on follow-
up were performed only if there were clinical signs
or symptoms.

CR was defined as complete disappearance of all
clinical and radiologic evidence of disease. Partial
response (PR) was a reduction of > 50% of the
tumor area (the product of the two greatest di-
ameters), butlessthana CR. Appearance of a new
lesion or a > 25% increase in an existing lesion
was considered progressive disease (PD). All other
responses were considered as stable disease
(SD).18

Progression-free survival (PFS) was calculated
from the initiation of treatment to the date of re-
currence or documented progression. Overall sur-
vival (OS) was calculated from the date of initiation
of treatment to the date of death or date of last
follow-up. All patients were censored at the date of
last follow-up, or the date of telephonic contact if
lost to follow-up, or March 6, 2015, whichever was
earliest. PFS and OS were estimated using the
Kaplan-Meier method, and variables were com-
pared using the log-rank test. Pvalues < .05 were
considered significant. Cox regression analysis
was used for multivariate analysis of variables
significant on univariate analysis, and results are
reported as hazard ratio (HR) with 95% CI. Sta-
tistical analysis was performed using SPSS soft-
ware (IBM SPSS Statistics Version 17; SPSS,
Chicago, IL).

RESULTS
Overall

One hundred seventy-two patients with HL were
treated at our institute during the 10-year period,
and 92 of 172 patients (53%) and 116 of 172
patients (67%) attended the clinic within 1 and 2
years of closure of study, respectively. The median
age of the patients was 10 years (range, 2 to 18
years), and 127 of 172 patients (74%) were male
(Table 1). Thirty-two patients (19%) had empiri-
cally received treatment for tuberculous lymph-
adenitis before presentation at our hospital and
diagnosis of HL. However, none of the 32 patients
were found to have active tuberculosis at pre-
sentation with HL. Bone marrow involvementwas
detected in six of 172 patients (3%). Weight-for-age
data were available for 166 of 172 patients, and
80 of 166 patients (48%) were malnourished at
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Table 1. Baseline Characteristics and Treatment Details

Parameter No. (%)*
Stage
I 25 (15)
I 77 (44)
Il 56 (33)
\Y 14 (8)
Sex
Male 127 (74)
Female 45 (26)
Age, years
<5 25 (15)
5-10 65 (38)
> 10 82 (47)
B symptomsT 55 (32)
Stage | and Il 22/55 (40)
Stage lll and IV 33/55 (60)
Splenomegaly 43 (25)
Nodal sites
Cervical 165 (96)
Axilla 64 (37)
Mediastinum 53 (31)
Retroperitoneum 57 (33)
Inguinal 21(12)
Extranodal 6 (3)
Bulky disease 46 (27)
Stage | and I 27146 (59)
Stage Il and IV 19/46 (41)
Bone marrow involvement 6 (3)
Hemoglobin < 10.5 g/dL 78 (45)
LDH > 400 IU 118/148 (80)
Radiation given 32 (19)
Stage | 8/25 (32)
Stage Il 17177 (22)
Stage IlI 6/56 (11)
Stage IV 1/14 (7)
Bulky disease 21/46 (45)
Malnourished 80/166 (48)
Pathologic subtype
Mixed cellularity 77 (45)
Nodular sclerosis 61 (35)
Lymphocyte predominant 3(2)
Lymphocyte depleted 1(1)
Interfollicular 7(4)
Not available 23 (13)

(Continued on following page)
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presentation. The most common histologic sub-
type was mixed cellularity (45%), followed by
nodular sclerosis (35%). All patients received
chemotherapy at presentation. ABVD was ad-
ministered to 120 of 172 patients (70%) and
ABV/COPP to 52 of 172 patients (30%). IFRT
was given to 32 of 172 patients (19%). Radio-
logic assessment at four to six cycles of planned
treatmentshowed that 148 of 172 (86%) were in
CR, 130f172 (8%) were in PR, two of 172 (1%)
had SD, and two of 172 (1%) had PD. Both the
patients with SD had stage 3 disease, whereas the
two patients with PD had stage 2 and stage 4 dis-
ease, respectively. Response was not assessed in
seven patients because of treatment abandon-
ment (n=5), death (n=1), and no available record
(n = 1). Eleven patients discontinued treatment
(6.3%) and eight of them later presented to the
hospital with recurrence.

Early-Stage Disease

At presentation, 102 of 172 patients (60%) had
stage | and Il disease. A median of six cycles of
chemotherapy was administered (range, three to
eight cycles). Six cycles of chemotherapy were
given to 71 of 102 patients (70%), whereas 17 of
102 (17%) received fewer (three to five), and 14 of
102 (14%) received eight. Among the 17 patients
who received fewer than six cycles of chemother-
apy, one did not attend hospital after three cycles
(and later relapsed), six received four cycles with
IFRT, nine received four cycles without IFRT (one
patient later relapsed), and one received five cy-
cles without IFRT. IFRT was given to 25 of 102
patients with early-stage disease; the indication for
IFRT was bulky disease (n = 16; two patientsin PR)
or PR (n=1), and it was also administered as part
of consolidation after four cycles of chemotherapy
(n = 4). In addition, four patients received IFRT
despite receiving six cycles of chemotherapy and
beingin CR.IFRT was notgivento 11 of 27 patients
(40%) with bulky disease and six of nine patients
(66%) in PR.

Advanced-Stage Disease

At presentation, 70 of 172 patients (40%) had
stage Illand IV disease. A median of eight cycles of
chemotherapy were administered (range, two to
eight cycles). Of the 11 patients who received
fewer than six cycles of chemotherapy, 10 did
not attend for treatment regularly, and the remain-
ing patient died as a result of bleomycin toxicity.
Among the 10 patients who did not receive proper
treatment, seven had a recurrence or progression
of disease and one died in an accident; only two
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Table 1.Baseline Characteristics and Treatment Details (Continued)

Parameter No. (%)*

Chemotherapy
ABVD 120 (70)
Stage I and Il 77/102 (75)
Stage Ill and IV 43/70 (61)
ABV/COPP hybrid 52 (30)
Stage | and Il 25/102 (25)
Stage Ill and IV 27/70 (39)

Radiologic response
CR 148 (86)
PR 13 (8)
SD 2(1)
PD 2(1)
Not assessed 7 (4)

Abbreviations: ABV/COPP, adriamycin, bleomycin, vinblastine, cyclophosphamide, vincristine, predni-
sone, and procarbazine; ABVD, adriamycin, bleomycin, vinblastine, and dacarbazine; CR, complete

response; LDH, lactate dehydrogenase; PD, progressive disease; PR, partial response; SD, stable disease.

*N=172.

TFever, weight loss more than 10% of body weight in preceding 6 months, and night sweats.

Fig 1. (A) Progression-
free survival and (B) overall
survival according to stage.

are alive and in CR, and these two patients had
received four and five cycles of chemotherapy,
respectively. Sixand eight cycles of chemotherapy
were administered to 21 of 70 patients (30%) and
37 of 70 patients (53%), respectively. IFRT was
given toseven of 102 patients (7%). The indication
for IFRT was bulky disease (n = 5; two with PR). In
addition, two patients received IFRT despite hav-
ing received eight cycles of chemotherapy and
beingin CR.IFRTwas notgivento 14 of 19 patients
(74%) with bulky disease and four of six patients
(66%) with PR or SD.

Survival

The median duration of follow-up of all patients
was 77 months. The actuarial 5-year OS and PFS
rates of the entire cohort were 92.9% and 83.1%,
respectively. The b-year PFS rates for stages |, 11,
I, and IV were 91.7%, 86.6%, 78.3%, and
57.1%, respectively (P=.004) (Fig 1A). The b-year
OSratesforstage I, Il, I, and IV were 96%, 94.7%,
84%, and 69.8%, respectively (P=.01; Fig 1B).
On univariate analysis, advanced stage, pres-
ence of B symptoms, and interim radiologic re-
sponse significantly predicted inferior PFS and
OS (Table 2; Figs 2 and 3). On multivariate anal-
ysis, only interim radiologic response significantly
predicted PFS (HR, 1.74; 95% Cl, 1.35t0 2.24;
P<.001)and OS (HR, 2.02;95% Cl, 1.46t02.8;
P < .001). Sex, serum albumin, elevated lactate
dehydrogenase > 400 |U, erythrocyte sedimen-
tation rate > 40 mm/h, hemoglobin < 10.5 g/dL,
histology, bulky disease, nutritional status, addition
of radiotherapy, delay in presentation of > 1 month,
and splenomegaly were not significant factors. The
omission of radiotherapy in early-stage patients
who had received fewer than six cycles of chemo-
therapy, in patients in PR in interim radiologic as-
sessment, and in patients with bulky disease was
not significant.

Relapse and Mortality

Overall, recurrence of disease was observed in 27
of 172 patients (16%) and two of 172 (1.7%) had
primary progression. There were 17 documented
deaths, among which 14 were a result of relapse
or progression, two were a result of bleomycin
toxicity, and one was a result of an accident. Among
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Table 2. Univariate Analysis for PFS and OS

5-Year 5-Year

Parameter (No.) PFS (SE) P* 0S (SE) P*

Stage .004 .01
| (25) 91.7 (5.6) 96 (3.9)

11 (77) 86.6 (4) 94.7 (2.6)
11'(56) 78.3(5.9) 84 (5.9)
IV (14) 57.1(13.2) 69.8 (12.8)

Sex 5 1
Male (127) 83.5(3.4) 88.4 (2.9)
Female (45) 78.5 (6.6) 91.7 (6.3)

Pathologic subtype 9 .6
MC (77) 82.4 (4.5) 92.2 (3.1)

NS (61) 83.3 (4.8) 88.3 (4.2)
LP (3) 100 50 (35.4)
LD (1) 0 100
Interfollicular (7) 85.7 (13.2) 100

Chemotherapy 3 9
ABVD (120) 85.6 (3.2) 90.1 (2.9)
ABV/COPP (52) 77.8 (5.9) 88.8 (4.9)

B symptoms .001 .001
Present (55) 67.5(7.1) 71.9(7.9)
Absent (117) 90.3 (2.8) 95.3 (2.1)

Bulky disease 5 4
Present (46) 79.6 (6.1) 86.7 (5.1)
Absent (126) 84.5(3.3) 93.6 (2.2)

Radiotherapy 7 8
Yes (32) 84.1 (6.5) 90.3 (5.3)

No (140) 829 (3.3) 90.9 (2.5)

Malnourished 11 .07
Yes (80) 80.7 (4.5) 88.5 (3.6)

No (86) 87.8 (3.6) 95.3 (2.3)

Extranodal extension 2 .03
Yes (6) 66.7 (19.2) 66.7 (19.2)

No (166) 83.7 (2.9) 92.6 (2)

ATT 4 1
Yes (32) 87.2 (6) 96.6 (3.4)

No (140) 82.2(3.3) 89.5(2.7)

Interim radiologic response .0001 .0001
CR (148) 90.2 (2.5) 97.3(1.4)

PR (13) 53.8 (13.8) 69.2 (12.8)
SD (2) 50 (35.4) 0
PD (2) 0 0

(Continued on following page)
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the 14 deaths caused by relapse of disease or
progression, 10 occurred because patients refused
further treatment.

Second-Line Treatment

The median duration to relapse of disease from
presentation was 15.17 months (range, 1.97 to
79.03 months). Among the 29 patients who had a
recurrence or were refractory, 41% had early-
stage and 59% had advanced-stage disease at
initial diagnosis. Chemotherapy at recurrence of
disease was given to 17 of 29 patients (59%;
Table 3), and radiotherapy alone was given to
two of 29 (7%). On completion of second-line
chemotherapy, the CR, PR, and PD rates of re-
sponse were 11 of 17 (65%), three of 17 (17%),
andtwoof 17 (12%), respectively, and the remain-
ing patients (6%) failed to attend to evaluate re-
sponse. All 11 patients who achieved CR are alive
and well on follow-up, and three of six patients with
lessthan CR have died. Regarding the two patients
who received IFRT alone, one is alive and well and
the other has died as a result of progression of
disease. Ten patients who did not receive further
treatment at relapse of disease because of non-
attendance at the hospital were found on telephonic/
postal inquiry to have died. Consolidation with high-
dose chemotherapy supported by peripheral blood
stem cell rescue was performed in four of 29 patients
(14%) with recurrent disease after second-line treat-
ment and achievement of CR, all of whom remained
in CR at last follow-up.

Toxicity

The most common acute toxicity was febrile neu-
tropenia (grade 4), which was observed in 11
patients. Two patients had bleomycin lung toxicity
while on treatment, which was fatal, and both
deaths occurred during the fourth cycle of ABVD.
We documented three long-term toxicities in our
study: infertility in one patientand cardiomyopathy
in two patients. There were no cases of second
malignancy.

DISCUSSION

Our study provides insight into the long-term
outcomes of patients with pediatric HL treated at
a tertiary cancer center. We previously published
data from our center on outcomes in 134 pediatric
patients with HL treated with ABV/COPP chemo-
therapy duringthe period 1989t 1998.2 The 5-year
PFS and OS in our previous study were 86.7% and
92.5%, respectively. Unlike this study, the stag-
ing was performed using ultrasound and chest
x-ray, none of the patients received ABVD, there
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Table 2.Univariate Analysis for PFS and OS (Continued)

5-Year 5-Year

Parameter (No.) PFS (SE) P* OS (SE) P*
IFRT for bulky disease 81 9

Given (21) 81.0(8.6) 85.7 (7.6)

Not given (25) 78.1(8.7) 87.5 (6.8)
Consolidation IFRT for early-stage diseaset .34 46

Given (6) 80 (17.9) 100

Not given (11) 78.8 (13.4) 90.9 (8.7)
IFRT for PR or SD response in interim scan .63 .86

Given (5) 40 (21.9) 60 (21.9)

Not given (10) 58.3(16.1) 68.6 (15.1)

Abbreviations: ABV/COPP, adriamycin, bleomycin, vinblastine, cyclophosphamide, vincristine, pred-
nisone, and procarbazine; ABVD, adriamycin, bleomycin, vinblastine, and dacarbazine; ATT, antitu-
berculosis treatment; CR, complete response; IFRT, involved field radiotherapy; LD, lymphocyte
depleted; LP, lymphocyte predominant; MC, mixed cellularity; NS, nodular sclerosis; OS, overall survival;
PD, progressive disease; PFS, progression-free survival; PR, partial response; SD, stable disease; SE

standard error.
*Log-rank test

fFor patients who received fewer than six cycles of chemotherapy.

Fig 2. (A) Progression-
free survival and (B) overall
survival according to B
symptoms.

were more advanced-stage patients (64 %), and
only 5% received IFRT. The recommendation for
diagnosing bone marrow involvement in HL is to
perform bilateral iliac crest bone marrow aspira-
tion and biopsy. At our center, unilateral bone
marrow testing is preferred because it is associ-
ated with less pain when performed under local
anesthesia. Bone marrow involvement in HL is
rare, and it probably does not have a major impact
onthe treatmentand outcome of patients.*® Mixed
cellularity was the most common histologic sub-
type (45%) in this cohort and this has not changed

substantially compared with the previous study
and as observed in other studies from India.>°
Nodular sclerosis is a more common histo-
logic subtype in developed countries.?® The in-
creased mixed cellularity pathology in pediatric
HL from developing countries has been attrib-
uted to a higher prevalence of Epstein-Barr virus
infection.??? Children younger than 5 years of
age constituted 15% of the current cohort of
patients, whichis similar to the proportion at other
Indian centers.® This is in contrast to Western
data, which show that less than 5% of pa-
tients are under 5 years of age.?%?>° Two
thirds of our patients were male, and a similar
trend has been reported from other centers in
India.*>7~19 This phenomenon could be attrib-
uted partly to a bias against seeking treatment
for female children in Indian society; however,
accounting for the trends in other pediatric
cancers, such a major difference cannot be
explained.?® Malnutrition is a significant prob-
lem in developing countries, and it has been
associated with poor outcomes in pediatric ma-
lignancies, but it was not a significant prognos-
tic factor in this study.?’

The treatment offered to our patients was heter-
ogenous over the duration of the report because of
the evolution of treatment and imaging. Itis there-
fore difficultto draw any conclusions regarding the
preference for a chemotherapy regimen, sched-
ule, and addition of IFRT. However, our study
indicates that, with the use of appropriate chemo-
therapy regimens, children with HL from resource-
challenged settings can have similar outcomes to
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Fig 3. (A) Progression-
free survival and (B) overall
survival according to
interim radiologic response.
CR, complete response;
PD, progressive disease;
PR, partial response; SD,
stable disease.

those of the Western population.?® At centers
where access to radiation is not available, it can
be replaced by six cycles of ABVD or ABV/COPP.
Our results show that patients with advanced-
stage disease who receive fewer than six cycles
of ABVD or ABV/COPP have poor outcomes. The
most common reason for patients receiving less
than optimal chemotherapy is noncompliance,
rather than toxicity. Approximately 10% of early-
stage patients who were in CR after six cycles
received a further two cycles of chemotherapy,
which, in hindsight, is excessive and is not rec-
ommended. The reason for this was that these
patients were documented to be in CR only after

Tabhle 3. Second-Line Chemotherapy
Regimen (No.)

Complete Response, No. (%)

six cycles and it was our policy to give a further
two cycles of chemotherapy after CR. Because of
improvements in imaging over the duration of this
study, we are not treating patients beyond six
cycles. Only 19% of our patients received radia-
tion. This was tempered by the fact that it was
necessary to avoid radiation unless absolutely
necessary because of its impact on growth. The
omission of IFRT did not affect outcomes in patients
with bulky disease, with PR on interim scans, or with
early-stage disease who had received fewer than six
cycles of chemotherapy (Table 2). However, this
result is not based on randomized data, because
the majority of patients had received six cycles of

Comment

DHAP (7) 4/7 (57)

All seven patients had received appropriate
first-line treatment and had relapsed
within 3 years of primary treatment.

ABVD (4) 3/4 (75)

All four patients had received ABV/COPP as
primary treatment and had relapsed more
than 3 years from primary treatment

ABV/COPP (3) 2/3 (66)

Two patients had inadequate primary ABV/
COPP and one had inadequate ABVD
because of irregular attendance, and
these relapses occurred within the first 2
years of default

COPP (1) 1/1 (100)

Patient received six cycles of ABVD as
primary treatment and relapsed at 1 year

Oral cyclophosphamide (2) 1/2 (50)

Neither patient was fit for intensive
chemotherapy

Abbreviations: ABV/COPP, adriamycin, bleomycin, vinblastine, cyclophosphamide, vincristine, prednisone, and procarbazine; ABVD,
adriamycin, bleomycin, vinblastine, and dacarbazine; COPP, cyclophosphamide, vincristine, prednisone, and procarbazine; DHAP,

dexamethasone, ara-c, cisplatin.
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chemotherapy, which could have negated any ben-
eficial effect of IFRT. Many centers from the de-
veloping world have reported excellent outcomes
when radiotherapy has been omitted from the treat-
ment protocol.>”© A treatment abandonment rate of
6.2% was seen in our study, and this was similar to
that which has been reported in other regional
cancer centers in India.” We did not find any signif-
icant differences between the ABV/COPP regimen
and ABVD. However, these regimens were not com-
pared prospectively in a randomized trial manner.

We did not investigate for subclinical organ dys-
function in our cohort of patients. Our patients
received higher doses of anthracyclines (because
of the six to eight cycles of treatment) compared
with contemporary protocols, and only further long-
term follow-up will clearly show the effects of treat-
ment. Treatment-related toxicities could not be
captured comprehensively because of the retro-
spective nature of the study.

It is challenging to offer second-line treatment in
developing countries because of financial con-
straints and the reluctance of parents to accept
treatment for their child after failure of the initial
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therapy. Our results suggest that sustained com-
plete remission can be achieved in 70% of patients
if treated, and not all may require consolidation
with high-dose chemotherapy. Patients who dis-
continue treatment with either ABVD or ABV/COPP
and have progression of disease subsequently can
be treated again effectively with either of these two
regimens (Table 3).

This report has its limitations because it is
retrospective. However, it is encouraging to note
that OS is excellent in this cohort and that it
reflects the real-world scenario in a developing
country.

Our report illustrates that outcomes of pediatric
patients with HL are excellent in developing coun-
tries despite the challenges in delivering optimal
care. The results of second-line chemotherapy in
patients with recurrence have been encouraging.
In the future, a risk-adapted approach for treating
pediatric HL in developing countries will be nec-
essary, thereby reducing the long-term toxicities of
the treatment without compromising cure.
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