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ABSTRACT

Introduction: Hematological cancers are important causes of death in childhood and adolescence. Objective: To design the demographic
and clinical profile of cases of hematological cancer reported for children and adolescents in a referral hospital in the city of Sao Luis,
Maranhio, Brazil. Method: A retrospective observational study with secondary data collected from medical records of bone marrow tumor
cases in patients aged up to 19 years registered in a public referral hospital for cancer treatment from 2005 to 2015. Patient’s profile was
collected in addition to follow-up data. The chi-square and Fisher’s exact test were used in the statistical analysis. The significance level was
5% (p<0.05). Results: Cases of death were higher in patients diagnosed with non-Hodgkin’s lymphoma. Most patients with lymphoid
leukemia were males aged up to 5 years, and the frequency of death in patients with lymphoid leukemia was lower in confirmed cases
of type B lymphoblastic precursor cell leukemia when compared to the other categories. Conclusion: The findings suggest that most
patients aged up to 19 years diagnosed with lymphoid leukemia were males and aged up to 5 years old.
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RESUMO

Introdugio: As neoplasias hematoldgicas sio importantes causas de morte
na infincia e adolescéncia. Objetivo: Caracterizar o perfil demografico
e clinico de casos notificados de neoplasias hematoldgicas em criangas
e adolescentes em um hospital de referéncia do municipio de Sao Luis,
Maranhio, Brasil. Método: Estudo observacional retrospectivo com dados
coletados de prontudrios médicos de casos de neoplasias hematoldgicas
em pacientes com idade até 19 anos registrados em um hospital piblico
de referéncia para tratamento oncoldgico, no periodo de 2005 a 2015.
Foram coletados dados de caracterizagio geral dos pacientes e dados do
seguimento do tratamento. Os testes qui-quadrado e exato de Fisher
foram utilizados na andlise estatistica. O nivel de significAncia adotado foi
de 5% (p<0,05). Resultados: Os casos de ébito foram mais elevados nos
pacientes diagnosticados com linfoma nio Hodgkin. A maioria dos pacientes
com leucemia linfoide era do sexo masculino com idade até 5 anos, e a
frequéncia de 6bito nos pacientes com leucemia linfoide foi mais baixa nos
casos confirmados de leucemia linfobléstica de células precursoras tipo B
quando comparado as outras categorias. Conclusao: Os achados sugerem
que a maioria dos pacientes com até 19 anos diagnosticados com leucemia
linfoide era do sexo masculino e com idade até 5 anos.

Palavras-chave: necoplasias hematoldgicas; demografia; mortalidade;
crianga; adolescente.

RESUMEN

Introduccién: Las neoplasias hematoldgicas son causas importantes de
muerte en la nifiez y la adolescencia. Objetivo: Caracterizar el perfil
demogréfico y clinico de los casos notificados de neoplasias hematoldgicas
en nifios y adolescentes en un hospital de referencia de la ciudad de Sao Luis,
Maranhio, Brasil. Método: estudio observacional retrospectivo con datos
secundarios recolectados de registros médicos de casos de tumores de médula
6sea en pacientes de hasta 19 anos registrados en un hospital publico de
referencia para tratamiento de cdncer de 2005 a 2015. Se recolectaron datos
de caracterizacién. Datos generales de pacientes y seguimiento -up datos. En
el andlisis estadistico se utilizaron las pruebas de chi-cuadrado y exacta de
Fisher. El nivel de significancia adoptado fue del 5% (p<0,05). Resultados:
Los casos de muerte fueron mayores en pacientes con diagndstico de linfoma
no Hodgkin. La mayoria de los pacientes con leucemia linfoide eran varones
de hasta 5 afios, y la frecuencia de muerte en pacientes con leucemia linfoide
fue menor en los casos confirmados de leucemia de células precursoras
linfoblésticas tipo B en comparacién con las otras categorfas. Conclusién:
Los hallazgos sugieren que la mayoria de los pacientes de hasta 19 afios
diagnosticados con leucemia linfoide eran hombres y tenfan hasta 5 afos.
Palabras clave: neoplasias hematolégicas; demografia; mortalidad; nifio;
adolescente.
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INTRODUCTION

Leukemias, hematopoietic system cancers, are
considered important causes of death in children and
adolescents'?, they are characterized by the accumulation
of altered cells in the bone marrow?®, while lymphomas
are cancers originated from the lymphatic system®.
Typically, these pathologies result from cumulative
cells alterations causing signs and symptoms as anemia,
weakness, fever, paleness and discouragement, cervical,
axillary, inguinal adenomegaly among others. However,
the symptomatology of leukemias occur when there is
dissemination of neoplastic cells into lymphatic ganglia®,
different from lymphoma, whose adenomegaly is an initial
symptom’.

Lymphoblastic lymphoma and lymphoblastic
leukemia can be originated from lineages of lymphocytes
B or T described in the International Classification of
Diseases and Related Health Problems (ICD-10)¢ with
separate codes, and ambiguity of terms regarding cellular
lineage, usually being utilized the term unspecified cell site
(UCS) for cases without evidences of cellular changes of
these cancers”®. According to the world estimate for 2017,
249 thousand new cases of leukemia, 510 thousand new
cases of non-Hodgkin’s ymphoma and 79 thousand new
cases of Hodgkin’s lymphoma occurred. Australia, New
Zealand, North America and European Regions reported
higher incidence rates”’.

Lymphomas and leukemias are the most frequent
hematological neoplasms in children and adolescents''2.
Epidemiological data showed that 4,795 deaths by
leukemia and nearly 5,123 deaths by Hodgkin’s and
non-Hodgkin’s lymphoma occurred in 2017" in Brazil.

It is anticipated from 2020 to 2022, 5,920 new cases
of leukemia, 6,580 new cases of non-Hodgkin’s lymphoma
and 1,590 of Hodgkin’s lymphoma for men and 4,890,
5,450 and 1,050 for women, respectively". The World
Health Organization (WHO) affirms the possibility of an
increase of 81% in the incidence of cancer in developing
and underdeveloped countries where mortality exceeds
survival, being imperative to count with diagnostic services
at health basic attention“.

In addition. diagnosis and treatment of cases of
childhood and adolescents hematological neoplasms
impact the entire family, causing fear, depression and
anxiety because of concerns with the diagnosis, treatment,
control and outcome. Death is an imminent possibility in
this setting, indicating that investments in early control of
these neoplasms for this population are necessary within
the scope of health global coverage!*".

The objective of the present study was to characterize
the cases of hematological neoplasms in children and
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adolescents registered at an oncologic treatment reference
hospital in a capital of the Northeast region to help health
professionals and managers in planning public health
policies.

METHOD

Retrospective, observational study with data collected
from the charts at the Cancer Hospital Registry (CHR)
of “Hospital do Cincer Aldenora Bello (HCAB)”, reference
of oncologic treatment in the municipality of Sao Luis,
capital of the state of Maranhao, Brazil, approved by the
Institutional Review Board of “Universidade Federal do
Maranhio” number CAAE: 84791617.0.0000.5087.

Data of individuals of both genders aged up to 19 years
old with confirmed diagnosis of hematological neoplasm
submitted to antineoplastic therapy and followed-up in
the same hospital from 2005 to 2015 were included.
Data from patients who were treated in other health
clinics and missing data in the diagnosis were excluded.
The total sample consisted in 409 patients distributed as
follows: 245 cases of acute lymphoblastic leukemia, 55
cases of acute myeloid leukemia, 41 cases of Hodgkin’s
lymphoma, 22 of non-Hodgkin’s lymphoma and 46 with
other types of hematological neoplasms.

Data were extracted from the hospital’s Tumor Log
Form. The variables were: general data (sex, age and
origin), diagnosis of the neoplasm, histological type,
type of treatment, blasts, blood type, outcome of the
treatment).

The Statistical Package for the Social Sciences (SPSS)
version 26.0 (IBM, Chicago, IL, USA) was utilized for
statistical analysis. Initially, descriptive analysis through
measures of absolute and relative frequency, measures
of central tendency and measures of dispersion were
calculated. The conventional chi-square tests (x?) or
Fisher exact test were utilized in the comparative analysis
of frequencies. The level of significance adopted was 5%
(p<0.05). Results were presented as tables and graphs.

RESULTS

409 charts of patients with hematologic neoplasms
and age up to 18 years old were included, 245 of which
(60%) were cases of acute lymphoblastic leukemia and the
second more incident was acute myeloid leukemia with
55 cases (14%) as portrayed in Graph 1.

Graph 2 shows the distribution and comparative
analysis of age-ranges according to the type of hematologic
neoplasm. Statistically significant difference was found
in the distribution of age-ranges according to the type
of tumor (p=0.003). The cases of acute lymphoblastic
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Graph 1. Distribution of cases collected according to diagnosis

(ICD-10)

leukemia occurred more frequently in patients aged up
to 5 years old (50.2%) and the cases of acute myeloid
leukemia, Hodgkin’s disease and non-Hodgkin’s
lymphoma were more frequent in the age range of 11-19
years old.
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Graph 2. Distribution of hematological malignancy cases according
to age-ranges (p=0.003)

Table 1 revealed that deaths were statistically higher
(p<0.001) in patients diagnosed with non-Hodgkin’s
lymphoma (68.2%) and acute myeloid leukemia (65.5%)
when compared to patients with Hodgkin’s lymphoma
(19.5%).

The distribution of the variables of general
characterization and association with the evolution of

Hematological Neoplasms in Children and Adolescents

the case in patients with acute lymphoblastic leukemia is
presented in Table 2. The sample of patients with acute
lymphoblastic leukemia consisted mostly of male patients
(60.8%), up to 5-years of age (50.2%), living in the state’s
rural area (70.6%), who submitted to chemotherapy
treatment alone (58%) and blood type O (35.9%). It
was found significant association (p<0.001) only with
the variable type of treatment. The cases of death were
higher in patients treated with chemotherapy combined
with radiotherapy (93.8%).

In addition, the histological type has also influenced
the evolution of the case (p=0.004). The frequency of
death was lower in the cases confirmed of precursor B-cell
lymphoblastic leukemia compared to other categories

(Table 3).
DISCUSSION

The analysis of the hematological indicators in
children and adolescents can help to monitor their
health condition, encourage epidemiologic findings and
development of new therapeutic alternatives to cope
with this group of diseases”. The findings of this study
suggest higher frequency of acute lymphoblastic leukemia,
followed by acute myeloid leukemia corroborating the
literature’S.

The cases of acute lymphoblastic leukemia occurred
more frequently in patients aged up to 5-years old and
for acute myeloid leukemia, Hodgkin’s lymphoma and
non-Hodgkin’s lymphoma most of the cases occurred in
the age-range of 11-19 years old, similar to the literature'.
However, as there is no consensus yet about the actual
cause of this prevalence in the first infancy, it can be
considered a manifestation of genetic alterations triggering
acute lymphoblastic leukemia'®%.

Promising results have been achieved in the treatment
of acute lymphoblastic leukemia with survivorship of

Table 1. Distribution of the evolution of the treatment according to the type of hematologic neoplasm

Evolution of the treatment

Variables Survival Death *)
n (%) n (%)
ICD at diagnosis <0.001*
Acute lymphoblastic leukemia 126 (51.4) 119 (48.6)
Acute myeloid leukemia 19 (34.5) 36 (65.5)
Hodgkin's lymphoma 33 (80.5) 8 (19.5)
Non-Hodgkin’s lymphoma 7 (31.8) 15 (68.2)
Other types 21 (45.6) 25 (54.4)

Caption: ICD-10 = International Classification of Diseases and Related Health Problems.

(*) Statistically significant difference by chi-square test (p<0.05).
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Table 2. Distribution of the frequencies of the variables of general classification according to the evolution of the treatment of the cases
diagnosed with acute lymphoblastic leukemia

Total Evolution of the treatment
Variable Survival Death p
n (%) n (%) n (%)

Sex 0.452
Male 149 (60.8) 80 (53.7) 69 (46.3)
Female 96 (39.2) 46 (47.9) 50 (52.1)

Age at diagnosis 0.552
0-5 years 123 (50.2) 67 (54.5) 56 (45.5)
6-10 years 57 (23.3) 29 (50.9) 28 (49.1)
11-19 years 65 (26.5) 30 (46.1) 35 (53.9)

Origin 0.862
Sdo Luis 68 (27.8) 38 (55.9) 30 (44.1)
Countryside 173 (70.6) 86 (49.7) 87 (50.3)
Off state cities 2 (0.8) 1 (50.0) 1 (50.0)
Not informed 2 (0.8)

Type of treatment <0.001*
CT 142 (58.0) 41 (28.9) 101 (71.1)
CT +RT 17 (6.5) 1 (6.2) 15 (93.8)
CT + RT + surgery 6 (2.4) 6 (100) 0 (0)
Not informed 81 (33.1)

Blasts 0.417
0-20% 152 (62.0) 57 (37.5) 95 (62.5)
> 20% 16 (6.6) 4 (25.0) 12 (75.0)
Not informed 77 (31.4)

Blood type 0.603
A 51 (20.8) 17 (33.3) 34 (66.7)
B 13 (5.3) 3 (23.1) 10 (76.9)
AB 3 (1.2) 0 (0) 3 (100)
(@) 88 (35.9) 27 (30.7) 61 (69.3)
Not informed 90 (36.7)

Captions: MA = State of Maranho; CT = chemotherapy; RT = radiotherapy.

(*) p<0.05.

Table 3. Association between evolution of the treatment and the histological type of the tumor in patients with acute lymphoblastic leukemia

Evolution of the treatment

Variables Survival Death P
n (%) n (%)
Histological type of the tumor 0.004*
Precursor cell lymphoblastic leukemia, UCS 84 (45.9) 99 (54.1)
Precursor B-cell lymphoblastic leukemia 11 (84.6) 2 (15.4)
Other types 31 (63.3) 18 (36.7)

Caption: UCS = unspecified cell site.
(*) p<0.05.
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90%, reducing substantially the acute levels of delayed
morbidities, providing correct medications to more
resistant subclassifications in distinct population groups
ensuring better quality of life to patients in developed
countries**?, although this still appears to be far from
the reality of countries in development*>?. In addition,
the familial etiological germinative investigations for the
development of leukemias in children and adolescents
should be conducted earlier and effectively because of
the evaluation of new entities of acute myeloid leukemia
with genetic mutations®.

The findings of this study showed higher frequency of
death in patients with non-Hodgkin’s lymphoma (68.2%)
and acute myeloid leukemia (65.5%) when compared
to patients with Hodgkin’s lymphoma (19.5%). With
this reality, apparently the countries in development
have difficulties to access specialized medical clinics,
medical tests, proper therapies and compatible with the
current necessity, with potential to impact the survival
rates'®?72932_ Furthermore, in 2017, at the admission to
the National Health System (SUS) it was noticed that the
oncologic support for acute lymphoblastic leukemia was
counted as first cause of death by disease with rate from
2% to 4% of the new cases compared to all lymphomas
and leukemias?¥*%.

Between 1980 and 2015, the percentage of mortality
by leukemia of children and adolescents in the capitals
of the Brazilian states declined according to the study of
mortality trends by leukemia®°. Survival rate of patients
with acute lymphoblastic leukemia corresponds to 64%
with regional variations across Brazilian cities, different
from developed countries where the percentage exceeds
80%19,33,36,37‘

Survival is directly connected to early diagnosis and
periodical revisions, multidisciplinary team, combined
therapy, constant clinical tests, services planning and
family support®?*3738, A study with children with acute
lymphoid leukemia concluded that those submitted to
hematopoietic stem-cell transplant achieved survival
compatible with the rates of other European regions®.

Survival and death by acute lymphoblastic leukemia
are related to the age-range with better prognosis for 1-9
years old patients. The data of the current study showed
frequency equal to 60.8% for males, 50.2% aged up to
5 years in cases of acute lymphoblastic leukemia and
70.6% originated from Maranhio countryside (70.6%)
submitted to chemotherapy alone during treatment
(58%) and blood type O (35.9%). Deaths were higher
for patients in combined therapy, chemotherapy with
radiotherapy (93.8%), suggesting that in these cases, the

tumor was more aggressive 4!,

Hematological Neoplasms in Children and Adolescents

Similar to the world scenario, this study found that
lymphoid leukemia is more prevalent up to 5 years old*
and because of this diagnosis, the patients are typically
prescribed therapeutic modalities as palliative and curative
care, the first recommended for incurable tumors or risk
of immediate death. Curative care are chemotherapy,
radiotherapy and/or surgeries contingent upon the clinical

29,30,37

conduct chosen . These procedures have as main goal

to ensure children and adolescents better prognosis and
autonomy and increasing survival®#.

The most frequent histological types were the cases
of lymphoid leukemia followed by myeloid leukemia'”?!.
Patients with lymphoblastic leukemia (UCS) accounted
for 54.1% of the cases of death with statistically
significant differences compared to other categories of
acute lymphoblastic leukemia. These high rates can be
associated with late diagnosis because of the existing flaws
of public policies?”**3!,

The lowest death frequency was found in the
cases confirmed of precursor B-cells lymphoblastic
leukemia®®. It appears that great part of lymphoid
leukemias detected was not specified according to their
cellular markers potentially leading to several prognosis,
what hampers the analysis of death and survival'*#. With
this in mind, it is believed that the lack of specifications
in the patients’ charts is a limitation to analyze the
cytogenetic aspect. Entering data of the patient in
the charts with the required information for better
characterization of the cases, follow-up and evolution
should be done with care'*".

More favorable prognosis of lymphoid leukemia
appears not to be related only to the histological type
and treatment® and that the result of remission or
death are very important references. In this perspective,
the decline of mortality by cancer concluded by some
studies may be associated with new techniques and new
chemotherapy protocols with reduced chemotoxicity,
allowing potential adaptation and improvement of the

prognosis of leukemias'>*.

CONCLUSION

The findings suggest that most of the patients with
lymphoblastic leukemia are up to 5 years males. In
addition, it was found that the association between the
evolution of the treatment and the histological type of
the tumor in patients with acute lymphoblastic leukemia
was lower in the cases confirmed of precursor B-cell
lymphoblastic leukemia in comparison to other categories.
These data indicate that it is necessary to plan measures
to promote health and broaden the offer of diagnosis and
treatment for cases of hematologic neoplasms.
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