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SUMMARY

OBJECTIVE: Describe the clinical and demographic characteristics of pediatric patients with non-Hodgkin's lymphoma (NHL) enrolled
in a tertiary unit of Pediatric Hematology between 1982-2015.

PATIENTS AND METHODS: A retrospective cohort study of 140 patients aged 16 years or less with NHL. Demographic characteristics,
data on diagnosis, and outcomes were analyzed. The overall survival (OS) analysis and stratification by the most frequent histological
subtypes were performed using the Kaplan-Meier method.

RESULTS: One hundred and thirty-six patients with de novo NHL and four with NHL as a second malignancy were analyzed. The median
age at diagnosis was 6.4 years (interquartile range, 4.2 to 11.1 years); 101 patients were males. Four patients had primary immuno-
deficiency, four had human immunodeficiency virus, two post-liver transplantation, and one had autoimmune lymphoproliferative
syndrome. The most frequent histological type was NHL of mature B- cell (B-NHL-B; 67.1%), with Burkitt's lymphoma being the most
frequent subtype, and lymphoblastic lymphoma (LBL, 21.4%). The main clinical manifestation at the diagnosis was abdominal tumors
(41.4%). During the follow-up time, 13 patients relapsed, but five of them reached a second remission. Thirty-five patients died, and 103
remained alive in clinical remission. No contact was possible for two patients. The OS at 5 years was 74.5% (+ 3.8%). The OS estimated
for patients with LBL, NHL-B, and the remaining was 80.4%+7.9%, 72.8%+4.7%, and 74.5%*11%, respectively (P = 0.58).

CONCLUSION: Our results are comparable with cohorts from other middle-income countries.

KEYWORDS: Lymphoma, Non-Hodgkin. Child. Cohort Studies.

INTRODUCTION

In Brasil, a middle-income country (MIC), cancer  years. According to the Brasilian Institute of Cancer
is already the leading cause of death (8% of total) due ~ (INCA), it is expected that 12.5 thousand new cases of
to illness among children and adolescents aged 1t0 19 cancer in the pediatric population will be diagnosed
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30 YEARS OF EXPERIENCE WITH NON-HODGKIN LYMPHOMA IN CHILDREN AND ADOLESCEN

S: ARETROSPECTIVE COHORT STUDY

over the next years (http://www2.inca.gov.br). Lym-
phomas are the second most common cancer in Bra-
zilian children, and non-Hodgkin lymphoma (NHL) is
the most frequent histological type'.

For more than 30 years, the Division of Pediatric
Hematology of the Hospital of Clinics of University
Federal of Minas Gerais (HC-UFMG) has provided
care to children and adolescents with NHL?3. The
HC-UFMG is located in Belo Horizonte, capital of
the state of Minas Gerais, the third most populous
municipality in the Southeastern region of Brasil *.
As a tertiary care center, systematic data obtained
during the clinical course of these patients is a rich
source of knowledge to understand the outcome of
NHL. The aim of this retrospective cohort study was
to describe the main clinical characteristics and out-
comes of 140 patients with NHL followed up at a single
tertiary center in a MIC.

METHODS

Data were collected retrospectively from medi-
cal records of the Division of Pediatric Hematology
Unit — HC-UFMG of 140 patients aged up to 16 years
with NHL admitted between 1981 and 2015. Medical
records were reviewed to collect demographic data
(age, gender), clinical data (medical history, physical
examination, clinical presentation), diagnostic pro-
cedures (imaging studies, bone marrow aspiration,
cerebrospinal fluid - CSF analysis, tumor biopsy),
disease staging, laboratory data (lactate dehydroge-
nase - LDH levels, blood counts, serum electrolytes,
liver and kidney tests), treatment, and outcomes. All
the diagnoses were confirmed by morphological and
immunohistochemistry criteria defined by the World
Health Organization (WHO) classification®. Immuno-
histochemistry was performed using monoclonal anti-
bodies CD20, CD10, CD79a, CD30, CD3, CD15, TdT,
CD45, and CD45RO for the detection of B and T cells.
Cell lineage assignment required 50% or more of posi-
tive neoplastic B or T cells. Clinical staging was based
on the St. Jude Children’s Research Hospital staging
system ©. Central nervous system (CNS) disease was
diagnosed by the presence of morphologically identi-
fiable lymphoma cells (regardless of quantity) in CSF,
an intracranial mass, or cranial nerve palsy not caused
by an extradural mass.

Patients were treated according to their histologi-
cal subtype: for lymphoblastic lymphoma (LBL), proto-
cols based on ALL-type (acute lymphoblastic leukemia)

strategy, for B-NHL (lymphoma non-Hodgkin of B- cell)
and ALCL (anaplastic large cell lymphoma), short
pulse-intensive chemotherapy”.

Complete remission (CR) was defined as the dis-
appearance of all tumor masses confirmed by clinical
examination and imaging investigations, approxi-
mately one month after the end of the treatment.
Progression of the local tumor was defined if the
tumor site showed no decrease in size after starting
chemotherapy. Relapse was defined as the recurrence
of lymphoma with the same histological or immuno-
phenotype features as the initial one at any site after
CR was achieved. Local relapse was diagnosed when
it involved a previously involved site (except bone mar-
row and CSF).

The data were stored in a database developed for
this specific purpose. Data analysis was descriptive
and performed in the SPSS program. Data are reported
as medians and interquartile range (IQ) or means and
standard deviation (SD), when appropriate. Overall
survival (OS) was defined as the time from diagnosis
to the date of death due to any cause, or the date of
last follow-up contact for patients who were alive. The
OS was analyzed using the Kaplan-Meier method.
OS analysis was performed stratified by the most fre-
quent histological subtypes.

The study was approved by the Research Ethics
Committee of UFMG.

RESULTS
Patient characteristics

The median age at diagnosis was 6.4 years (IQ
range, 4.2 to 11.1). The diagnosis was based on the
cytological examination of abdominal effusion in two
patients, pleural effusion in five patients, and on tumor
biopsies for the other cases. According to immuno-
histochemistry or immunophenotyping, 108 patients
(77.1%) had B-cell lineage neoplasia, 25 patients had
T-cell, and 7 were indeterminate. Four patients had
primary immunodeficiency (one with ataxia-telangi-
ectasia), four acquired immunodeficiency syndrome
(AIDS), two post-transplantation NHL, and one had
autoimmune lymphoproliferative syndrome (ALPS).
NHL arising in skin, bone, and liver were diagnosed in
seven, four, and one patient, respectively. One patient
diagnosed with cutaneous NHL had AIDS.

The most common histologic subtypes of NHL
were mature B-cell (B-NHL) in 94 patients (67.1%),
including Burkitt’ lymphoma (BL - 69 patients, 49.2%),
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mature B-cell leukemia (B-AL, 6 patients), diffuse large
B-cell lymphoma (DLBCL, 11patients), T-cell rich B-cell
lymphoma (TCRBCL, 5 patients) and three undeter-
mined. Thirty patients (21%) were diagnosed with lym-
phoblastic lymphoma (LBL) and four with anaplastic
large cell lymphoma (ALCL- 2- kinase - ALK-positive).
The characteristics of these patients are summarized
in Table 1.

Abdominal tumor, occurring in 58 patients (41.4%),
was the most common clinical presentation, followed
by peripheral lymphadenopathy (32 patients, 22.9%),
mediastinal involvement (17 patients, 12.1%), and face

TABLE 1. CLINICAL AND DEMOGRAPHIC
CHARACTERISTICS OF 140 PATIENTS WITH NHL

N (%)
Age of diagnosis (yr)
Median (IQ25-75) 6.4 (42-11)
Gender
Male 101 (72.)
Female 39 (27.9)
Clinical presentation
Abdominal tumors 58 (41.4)
Peripheral lymphadenopathy 32(229)
Mediastinal 17 (12.0)
Face 7(5.0)
More than one site of involvement 5(4.2)
Skin 7(5.0)
Bone 4(2.9)
Others 8(5.7)
No information 2(14)
Cell origin
B cell 108 (771)
T cell 25(17.9)
Indeterminate 7(5.0)
Histological type
B-NHL 94 (671)
Burkitt Lymphoma 69 (49.2)
Mature B-cell Acute Leukemia 6(4.3)
Diffuse Large B-Cell Lymphoma 1(79)
T-Cell rich B-Cell Lymphoma 5(3.6)
Indeterminate 327
Lymphoblastic Lymphoma 30 (214)
B-LBL 7(5.0)
T-LBL 18 (12.8)
Indeterminate 5(3.6)
Anaplastic Large Cell Lymphoma 4(29)
Cutaneous lymphoma” 7(5.0)
Osseous lymphomat 4(2.9)
Hepatic lymphoma (indeterminate) 1(0.7)
Stage
Localized 35(25.0)
Advanced 88 (62.9)
No information 17 (12.0)
Outcome
Alive in remission 103 (73.6)
In first remission 98 (70.0)
After relapsing 5(36)
Death 35(25.0)
Primary event 27 (19.3)
After relapsing 8 (5.7)
No information 2(14)

* T-cell: 6; indeterminate: 1; 1 B-cell: 3; indeterminate: 1; 1 Relapse rate: 13/140 (9.3%).

(7 patients, 5%). Other involved organs included the
central nervous system (2), paravertebral mass (2),
bone (4), skin (7), liver (1), and others (3). Five patients
had more than one site of involvement: four had the
involvement of the abdomen and thorax, and one had
the involvement of the abdomen and paravertebral
region. In two patients, no information on initial clin-
ical manifestation had been recorded in clinical files.
Most patients had advanced disease (88 patients,
62.9%).

Outcome

During the follow-up, 13 patients (9%) relapsed, 35
died (25%), and 103 (72%) remained alive in disease-free
clinical remission. Two patients were not found for the
follow-up (Table 1). The estimated OS for all patients
was 74.5% + 3.8% (Figure 1). The likelihood of OS for
patients with LBL, B-NHL, and other subtypes was
80.4%+7.9%, 72.8%+4.7%, and 74.5%+11%, respectively
(P=0.58; Figure 2).

DISCUSSION

NHL is a heterogeneous group of highly malig-
nant tumors with a distinct pathological immune
framework and clinical features®. In this retrospec-
tive cohort study, we evaluated the clinical outcome
of 140 pediatric patients with NHL enrolled in a single
tertiary center in a Southeastern region in Brasil.

The overall incidence of pediatric NHL is not accu-
rately known. It comprises approximately 8-10% of
all malignancies in children aged between five and 19
years, and it is more frequent in male adolescents #1°.
The annual incidence per million inhabitants ranges
from 5.9 in children younger than 5 years of age to
about 10 in children between 5 and 14 years old, and
15 in adolescents ™. It has been estimated that 90%
of children diagnosed with NHL live in low-middle
income countries (LMIC)". In Brasil, NHL is also more
prevalent among male pediatric patients’. In our study,
NHL was about 2.5 times more frequent in boys.

The etiology of NHL is not well known. Like can-
cer in general, NHL probably arises from interactions
between exogenous or endogenous exposures, genetic
susceptibility, and chance 2. On the other hand, it is
well known that immunodeficiency, either primary
or secondary, increases the risk of NHL . Recently
described is the association of interleukin IL-10
receptor deficiency with childhood B-NHL and the
increased risk of NHL in the constitutional mismatch
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FIGURE 1. KAPLAN MEIER ESTIMATES THE
PROBABILITY OF OVERALL SURVIVAL AMONG 140
CHILDREN AND ADOLESCENTS WITH NHL.
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repair deficiency syndrome®. In the present cohort,
the majority of patients were immunocompetent, and
only 11 (8%) had immunosuppression or immunodefi-
ciency-related NHL.

There have been scarce studies concerning the
association between race/ethnicity and the incidence
of pediatric NHL. The Pediatric Health Information
System (USA) reported that NHL is almost twice
as common in whites compared to African Ameri-
cans ". Brazilians constitute a trihybrid population
with European, African, and Amerindian roots. In
the population of the state of Minas Gerais, where
the present study was conducted, European-African
interbreeding occurred very intensely ®. In Brasil,
differences in NHL incidence by race/ethnicity are
not reported.

The major histologic subtype of NHL in high-in-
come countries (HIC) is Burkitt ymphoma (BL, 40%),
followed by lymphoblastic lymphoma (LBL, 25%), dif-
fuse large B-cell lymphoma (LDGCB- 10%), and ana-
plastic large cell ymphoma (ALCL,10%)3™. In LMIC as
Egypt, Nicaragua, Brasil, and tropical Africa, BL is also
the most frequent subtype of NHL ™. In contrast, in
India, T-LBL is the most common NHL subtype (32%).
In the present study, 67% of cases of NHL had B-cell
origin, and BL was the most common subtype of NHL,
as emphasized in the literature. The predominance
of BL (49.2%) was also reported by another Brasilian
study conducted in the Northeastern region of Brasil
7. In the present cohort, the median age at diagnose
was lower than in HIC®. The median age at presenta-
tion of NHL in children in HIC is 10 years, while in
our cohort, it was about six years.

FIGURE 2. KAPLAN MEIER ESTIMATES THE
PROBABILITY OF OVERALL SURVIVAL STRATIFIED
ACCORDING TO THE HISTOLOGICAL SUBTYPES.

Lymphoblastic lymphoma

0.8 Other types of lymphoma

i

Mature B-cell lymphoma
0.6

0.2 P =0.58

Probability of Overall Survival

T T T T T T
10 15 20 25 30

Survival (years)

o
%]

As reported in a study of cancer survivors diag-
nosed in childhood and adolescence, NHL as a sec-
ondary neoplasm (SN) is rare and information on
characteristics and outcomes of these patients are
scarce *. In the present study, only four patients were
diagnosed with NHL following previous cancers other
than NHL. In all patients, the first cancer was a lym-
phoid neoplasm.

The clinical features of NHL in children are char-
acterized mostly by extranodal involvement and are
related to the histological type. The abdominal tumor
was the most frequent feature in our patients, reflect-
ing the very high incidence of BL. This clinical mani-
festation is also the most frequent in the USA among
children with BL. In Africa, where BL is endemic,
tumors in the jaw or around the eyes are more com-
mon™®. Conversely, NHL arising in sites like bone, skin,
and liver is unusual and has been reported in approx-
imately 7% of all NHL pediatric patients 2°?'. In the
present series, only 12 patients (8.6%) exhibited an
involvement of these less common sites at the time of
the initial diagnosis. Regarding CNS involvement, the
exact incidence is unknown. In a study by Salzburg et
al., 2 6% of patients with NHL were CNS positive, and
the most frequent subtypes of NHL were BL/ B-AL.
In our study, only 1.4% of patients were CNS positive,
and both had BL.

NHL is considered one of the neoplasms with the
best chance of cure in children, although it is almost
exclusively a high-grade malignancy with dissem-
inated disease at diagnosis °. Currently, depending
on the histological type, most patients in HIC can be
cured by risk-adapted chemotherapy and supportive
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care®. This modern chemotherapy requires support-
ive care to face life-threatening toxicities, sometimes
unavailable in several LMIC. While the estimated
5-year survival rate ranges from approximately 70%
to >95%, depending on stage and histology in HIC, in
LMIC, the overall survival is less than 50% ®". This dis-
crepancy between LMIC and HIC has been attributed
to several problems such as later diagnosis, misdiag-
nosis, pathology capacity, poor clinical status of the
patient at diagnosis, the non-adherence to treatment,
unavailability of some active drugs, and inadequate
supportive care. In the present cohort, the probabil-
ity of 5-year OS for 140 patients with NHL was 74.5%
(+3.8%), which is comparable to those reported in
other middle-income countries. Regarding the most
frequent histological types in the present cohort, we
did not detect a statistically significant difference
of OS between those with LBL and B- NHL when
compared with the other patients. Interestingly, by
inspecting the Kaplan-Meier plots concerning OS, we
can observe that there was a sharp drop within the
first two years after the diagnosis. Of note, patients
who survived this period did not present any events
thereafter. This possibly means that a delayed referral
may play a substantial role in the worse prognosis in
our cohort once patients could be admitted in worse
clinical conditions.

For patients who experience relapse, the progno-
sis is clearly worse and differs according to the NHL
subtype. Patients with relapsed ALCL or DLBCL have a
fair chance to survive (40-60%), whereas the survival of
patients with relapsed BL and LBL is less than 30%.
In the present cohort, 13 patients relapsed, and eight
of them (61.5%) died.

Although the present study has a significant num-
ber of patients, it has some limitations that deserve
mention. The major limitation are issues inherent
to all retrospective cohort studies, in which some
clinically important details may be unavailable. The
limited number of some histologic types of NHL
(DLBCL, ALCL) and NHL arising in unusual sites in
our cohort lead to insufficient power to draw defini-
tive conclusions. On the other hand, the diagnoses of

rare subtypes such as TCRBCL can be attributed to
better training with diagnostic procedures. Despite
these limitations, our study was carried out by the
same medical team in a single institution with long
follow-up time. The adherence to treatment of patients
and their families was impressive for a MIC region.

CONCLUSION

In conclusion, our results can contribute to the
understanding of the epidemiology and clinical course
of pediatric NHL in Brasil. The clinical features and
survival rates in the cohort are comparable with those
from other middle-income countries. Our findings
suggest that a timely referral might contribute to a
better prognosis for these patients. Further collabo-
rative prospective studies are obviously necessary to
establish the best interventions for children with NHL
in middle-income countries and to develop strategies
to facilitate the access of patients to the health service,
reducing the early mortality related to NHL.
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RESUMO

OBJETIVO: Descrever as caracteristicas clinicas e demogrdficas de pacientes pedidtricos com linfoma ndo Hodgkin (LNH) em uma unidade
tercidria de Hematologia Pedidtrica entre 1982-2015.

PACIENTES E METODOS: Estudo de coorte retrospectivo de dados de prontudrios de 140 pacientes com idade até 16 anos com LNH. Car-
acteristicas demogrdficas e dados relativos ao diagnéstico e evolugdo foram analisados. A sobrevida global (SG) e estratificada pelos
subtipos histolégicos mais frequentes foi analisada pelo método de Kaplan-Meier.

RESULTADOS: Dados de 136 pacientes com LNH de novo e quatro com LNH como segunda neoplasia foram analisados. A mediana de
idade ao diagnéstico foi 6,4 anos (intervalo interquartil: 4,2 a 11,7 anos); 107 pacientes eram meninos. Onze pacientes apresentavam
imunodeficiéncia (quatro primdria, quatro secunddria ao virus da imunodeficiéncia humana adquirida, dois pés-transplante hepdtico
e um com sindrome linfoproliferativa autoimune). Os tipos histolégicos mais frequentes foram o LNH de células B madura (LNH-B,
67,1% dos pacientes), sendo o linfoma de Burkitt o subtipo mais frequente, e o linfoma linfobldstico (LL, 21,4%). A principal manifestagdo
clinica ao diagnéstico foi massa abdominal (41,4%). A mediana de sequimento dos sobreviventes foi 7,7 anos (intervalo interquartil: 3,3 a
10,9 anos). Treze pacientes recidivaram (cinco alcangaram segunda remissdo clinica), 35 faleceram, 103 permanecem vivos em remissdo
completa e dois perderam o sequimento. A probabilidade de SG em cinco anos foi 74,5%+3,8%. Para os pacientes com LL, LNH-B e os
demais, a SG foi 80,4%+79%, 72,8%*4,7% e 74,5%+11%, respectivamente (P=0,58).

CONCLUSAO: Nossos resultados sGo compardveis aos de outros paises de renda média.

PALAVRAS-CHAVE: Linfoma ndo Hodgkin. Crianga. Estudos de coortes.
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