ORIGINAL ARTICLE

Incidence and Outcome of Childhood Acute
Leukemia in A Tertiary Care Hospital of
Bangladesh Armed Forces

Kamrun Naharl, Shormin Ara Ferdousi?, Ahmed Rashidul Hasan,?Afiqul Islam,%Azizul Islam®

Abstract
Background: Worldwide cancer is the second leading cause of death in children
under 15 years and acute leukemia is the most prevalent cancer among children.

Objective: The objective of the study was to analyze the incidence and overall outcome of
childhood leukemia patients aged 0-12years in Combined Military Hospital (CMH), Dhaka.

Methods: It was a retrospective cross-sectional study. Children below 12 years of age
with confirmed diagnosis of leukemia and received treatment from the paediatric
oncology unit of department of paediatrics of CMH, Dhaka were taken for this study.
Data has been collected from Hospital based cancer registry records from 2011 to
2021. There present status has been collected from regular OPD or by phone calls.

Results: The commonest cancer was found Acute Leukemia (52%), among them Acute
Lymphoblastic Leukemia (ALL) 83.15% and Acute Myeloid Leukemia (AML) 16.85%.
Morphological (FAB classification) sub-divisions revealed ALL-L2 (31%) was the
commonest group for ALL. In case of AML, AML-M3 (APML) was the commonest
(27%). Immunophenotyping of cells revealed Pre-B ALL was the commonest.
Cytogenetic analysis revealed ETV6-RUNXI (21%), t(1;19) ((q23,p13) E2A/PBX1 (11%)
were two most common genetic abnormalities found in ALL and t(15;17) (q22,q12)
M3,M3v PML-RARA was the commonest cytogenetic abnormalities and (8;21) (q22;q22)
RUNXI1/RUNXITI for AML. In case of ALL overall survival was 54% and in case of
AML 40%. About 10% of patients reported relapses.

Conclusion: Incidence of acute leukemia was the highest among all childhood cancer.
At the end of the study, overall survival was 52% of cases, and relapses were seen in
10% of cases.

Keywords: Childhood leukemia, cytogenetics, demographic profile,
immunophenotyping.
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Introduction

Cancer is cruel and spares no age. A cancer diagnosis
1s upsetting at any age, but especially so when the
patient is a child. Even countries like the United
States estimated that for the year 2021 they would
have about 10,500 newly diagnosed cases of
childhood cancer and about 1,190 children are
expected to die from the disease.l:2 This incidence
varies worldwide between 50 and 200 per million
children®, and ranked the leading cause of death.!
The most common types of cancer seen in children
are leukemia, followed by brain and other central
nervous system (CNS) tumors, lymphomas,
neuroblastoma, kidney tumors, and malignant bone
tumors.! Childhood cancers are neglected in
developing countries, even though approximately
84% of the cancer cases under 15 years old occur in
low-income and middle-income countries (LMICs).*
In Bangladesh, the incidence of paediatric cancer
is alarming and most of these patients die without
a correct diagnosis and adequate medical
treatment.? It is now one of the major causes of
mortality and morbidity among non-communicable
diseases in Bangladesh.® The overall incidence of
childhood cancer in Bangladesh is largely unknown,
due to population-based cancer registries are still
unavailable.”8 It is estimated around 13,000 new
cases per year,? but fewer than 500 children receive
hospital based treatment annually.1® World child
cancer estimated that every year around 9,000 to
12,000 children get cancer in Bangladesh, but only
one-third receive a proper diagnosis.!! The
proportion of childhood cancers is expected to be
high because of the young population structure, at
present about 30% (47.4 million) of the population
is under 15 years of age.10

Leukemia is the most common type, accounting
for about 25-30% of total cancer in children less
than 15 years of age.!? It accounts for 27% of
childhood cancers in the United States,!3 30% in
France!* and Ireland,'® 33% in Germany,6 35% in
Shanghai, Chinal!?, and 76% in Chennai, India.!8
Acute leukemia (cancer of blood cells) represents a
clonal expansion and arrest at a specific stage of
normal myeloid or lymphoid hematopoiesis. They
constitute 97% of all childhood leukemia. It consists
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of two main types - acute lymphoblastic leukemia
(ALL), accounting for 75%, and acute myeloid
leukemia (AML) is about 20%. It can occur at all
ages, from birth to adulthood, but the peak
incidence is between 2 and 6 years of age.
Improvements in treatment have led to
remarkable gains in survival, estimated at 79% at
5 years.12 The outcome is poorer for acute myeloid
leukemia (AML) than for acute lymphoblastic
leukemia (ALL), with a 5-year survival rate of 41%.
Risk factors of childhood leukemia are barely
known, highly probable of the interaction of

environmental and genetic factors.!?

In Bangladesh, the overall cancer burden including
adolescent and childhood cancer is largely unknown
due to the nonexistence of population-based cancer
registries.68 The objective of the study was to
analyze the incidence and overall outcome of
childhood leukemia patients aged 0-12 years in
Combined Military Hospital (CMH), Dhaka,
Bangladesh.

Materials and Methods

This retrospective cross-sectional study was
conducted in the Paediatric Oncology Unit of the
Department of Paediatric in Combined Military
Hospital (CMH), Dhaka, Bangladesh. We here
enrolled all the diagnosed cases of childhood
leukemia below 12 years of age from 2011 to 2021
from our hospital-based cancer registry and
analyzed them. The data were collected after
obtaining informed consent from parents. The data
were then put on computer software MS office
Excel datasheet and analyzed using computer
software (Microsoft Excel 2019 & SPSS version 25).
It is to be mentioned that, paediatric dataset
included data from the paediatric cancer registries
collecting data in children below 15 years but here
in our study we collected data for children who
have completed 12 years because our department
is designated for the 0 to 12 years age group. Here
inclusion criteria were a) all newly diagnosed acute
leukemia patients b) age completed 12 years And
exclusion criteria were a) age above 12 years and
b) patient having a relapse.
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During this study period of 11 years, a total of 170
newly diagnosed childhood cancer patients came to
the Pediatric Oncology unit. Among these enrolled
patients, haemopoietic cancer 102 (60%) and solid
tumor 68 (40%) [Fig.-2]. Disease distribution analysis
showed most common cancer was childhood leukemia 1 (41.90%)

Among all leukemia patients, ALL were 83.15%,
AML 16.85%, and no patient was diagnosed with
chronic leukemia (Fig.-3).
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Fig.-4 Distribution of ALL (n=74) based on French-
American-British (FAB) morphological classification

In Fig.-4 further sub-division of the 74 ALL patients
were done according to their morphological findings
based on French-American-British (FAB)
classification. Here, L1 was 36.5%, L2 was 41.9%

0, 0,
Fig.-2 Distribution of Childhood Cancer (N=170) fllzfifa:(s),imﬁ?; n) and L3 was 4%. Rest 17.6% were
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Immunophenotyping (IPT) findings of ALL (n=46)
showed that Pre-B-ALL was the most common
presentation (69.60%) (Fig.-5).
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Fig.-6 Cytogenetic Abnormalities in ALL (n=28)

Cytogenetic analysis reported in 28 ALL patients showed
majority of the patient (68%) had no genetic
abnormalities. Most common abnormalities found ETV6-
RUNXI1 fusion genet(12;21) (p13q22). t(12;21), [TEL-
AML], were positive in 21%patients. Abnormalities of
t(1:19) (q23, p13) in E2A/PBX1 gene were present in
11% of patients of ALL having B-Cell (Fig.-6).

Next we evaluated 15 patients who were diagnosed
with AML, accounting for 16.85% of our acute
Leukemia cases.

33.33

Percentage

Fig.-7 Distribution of AML based on FAB classification

Distribution of AML patients according to FAB
classification showed M1 (6.67%), M2 (20%), M3
(26.67%), M4 (13.33%), and 33.33% patients were not
categorized in any group. IPT was done in 53% of
cases; of them, APML alone was 50% & other
myeloid groups of cells were represented in rest 50%
of patients (Fig.-7).
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Fig.-8 Cytogenetic analyses of AML (n=8)

Cytogenetic analyses of AML showed, 37.5% had no
abnormalities. About 50% had t(15;17)(q22;q12) PML-
RARA gene fusion, FLT3-ITD mutation or point
mutations in 25% and 12.5% had t(8:21), (q22;q22),
(RUNX1/RUNX1T1) was positive (Fig.-8).

Table I
Gender and age distribution of Acute Leukemia with histological subtypes (N=89)
Age & Acute leukemia (n=89) ALL (n=74) AML (n=15)
Gender Number Percentage Number Percentage ~ Number  Percentage
Gender
Male 49 59 43 58 6 40
Female 40 45 31 42 9 60
M: F 1.23:1 1.4:1 0.66:1
Age Group
0-4 years 44 49.44 40 54.05 4 26.67
5-9 years 35 39.32 25 33.78 10 66.67
>10years 10 11.24 9 12.16 1 6.67
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Table-I showed demographic characteristics of all
studied cases. Gender distribution analysis revealed
in case of ALL, males were predominance (58%) and
in case of AML, females were predominance (60%).
In general their age distribution revealed ‘0-4 years
age group’ was most common group. Median age was
5.7 years. But in separate analyses ALL found more
in ‘0-4 years age group’ (54%) whereas in case of
AML, most common group was ‘5-9 years age group’
accounting 66.7%.

Table I1
Distribution of Infantile Leukemia

Leukemia Number Percentage
Infantile AML 1 1.12
Infantile ALL 4 4.50
Acute Leukemia more than 84 94.38

1 year of age

Here in Table-II, infantile acute leukemia
(Leukemia diagnosed below 1 year of age) were found
in 5.6% of all leukemia cases. Of them, 4.5% of
patients were suffering from ALL and 1.12% patients
had AML.
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Table III
Distribution of Acute leukemia with Down
syndrome (DS)
Disease Number Percentage
AML with DS 1 1.12
ALL with DS 1 1.12
Acute leukemia not 87 97.76
associated with DS

Table ITI showed among all acute leukemia patients
2 had Down syndrome. Of them ALL 1.12%, and AML
1.12%.

Table-IV revealed among the 89 patients with acute
leukemia, 91% of patients started receiving
treatment. About 4.5% of patients refused to do it.
Other 4.5% of patients presented with advanced
disease and had an early death. On the day of last
follow-up (10th Jan 2022), about 51.7% of patients
are alive and 41.55%of patients has been expired.
About 10% of patients reported relapse and 6.75%
were lost to follow-up. In case of ALL, 90% of patients
started treatment, but 5% of patients refused
treatment, and 5% of patients experienced an early
death. Overall survival of ALL 54%. Among AML
100% of patients started treatment, but only 40% of
patients survived. Overall mortality is 39% in ALL,
and 53.3% in AML.

Table IV
Treatment status of Childhood Acute Leukemia
Treatment status Acute Leukemia (n=89) ALL (n=74) AML (n=15)
Frequency Percentage Frequency Percentage Frequency Percentage
Rx received 81 91.0 66 89.19 15 100
Refused treatment 4 4.5 4 5.4 0 0
Early death 4 4.5 4 5.4 0 0
Alive 46 51.70 40 54 6 40
Relapse 9 10.11 8 10.81 1 6.66
Expired 37 41.55 29 39.2 8 53.33
Lost to follow up 6 6.75 5 6.8 1 6.66
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Discussion

Every year new cases of childhood cancer exceed 2
million globally and the majority of them (>80%)
belong to the developing world.2%-21In developing
countries every year childhood cancer happens to
be increased by 30%.22 The situation of our country’s
children with cancer is similar to other developing
countries.?3 Still now no national population-based
childhood cancer registry is available for us.2%25
According to World Child Cancer Report 2005,
Bangladesh has some 1.3 to 1.5 million childhood
cancer patients.2326 Available scenario in nearby
countries like Pakistan incidence is 100 per million
and in India, it is 64 per million in <15 years of
age.2”28 In India, cancer is the 8th most common
cause of death among children between 5 and 14
years of age, covering 2.9%.29 In 2010, the national
pediatric cancer death rate was 39 for children aged
0 to 14 years.30

Over the last 11 years, 170 newly diagnosed childhood
cancer patients admitted to CMH Dhaka. Ferdousi et
al3! reported, that per month around 5000-5500 visits
happen in child OPD of CMH Dhaka. Per year average
of 17 malignant cases came to the paediatric oncology
unit. The overall incidence rate is about 3.6 per ten
thousand per year, among them ALL 8 patients per
year (1.7 per ten thousand per year), CNS tumors 1.4
patients per year (0.29 per ten thousand per year)
and other solid tumors were 6.6 patients/year (1.4
per ten thousand per year).3! Over time, childhood
and adolescent cancer incidence has increased mostly
due to improved referring knowledge. GLOBOCAN
2018 reported worldwide leukemia (32.5%) appears
to be the most common cancer in children aged 0-14
years. The highest incidence was recorded in Asia
(62.6%).%2 The next common cancer was CNS tumor
and Lymphoma. Over one-year (2012) BSMMU found
68% Acute leukemia cases (ALL 58%, AML 10%).26
In this study in the pediatric oncology unit we
observed, the incidence of Acute leukemia was 89
(562.4%) patients. Of them, ALL were 83.15% and AML
16.85% and no patient was diagnosed with chronic
leukemia. This result is similar to the findings of
Ferdousi et al®! Jabeen et al?® reported childhood
cancer was 4.4% of total cancers cases in the National
Institute of Cancer Research & Hospital (NICRH),
among them most common was lymphoma (24.2%),
and leukemia (14.3%). Khasru et al2? also found
similar results. The distribution is similar to other
developed countries. It made up about a third of
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paediatric cancers in Australia,?* 27% of paediatric
cancers in the United States,!? 30% in France!4 and,
in Ireland,'® 33% in Germany,!® 35% in Shanghai,
Chinal” and Chennai, India.l® Studies have shown
that in Eastern Mediterranean countries, prevalence
of leukemia is around 30-50% of all childhood
cancers.??38 Gender distributions revealed males in
predominance (55%) and females 45% with a ratio of
1.23:1. These results are quite similar to the results
from BSMMU?26 and NICRH.33 We also found, in case
of ALL, males were in predominance (58%), and in
case of AML, females were predominance (60%). But
Hossain et al3? reported AML was male
predominance. Age distribution analysis showed, in
case of acute leukemia, 0-4 years age group was
49.44%, 5-9 years age group was 39.32%, and >10
years age group was 11.24%. Median age was at 4.6
years. The commonest group for ALL was 0-4 years
covering 54%. Then 5-9 years was 34% and >10 years
was 12%. In case of AML, most common group was 5-
9 years accounting for 66.7%, next 0-4 years was 26.7%,
and >10 years was 6.7%.

Hossain et al?4 report stated the mean age of

leukemia in South Asian countries (Bangladesh,
India, and Pakistan) was higher (6-7 years) than those
of Western countries (between O to 4 years). In their
study they found, Leukemia was mostly diagnosed
in children aged 5-9 years (41%), ALL was common
in 5-9 years group whereas AML was found more
commonly in children aged 10-14 years (45%). Jabeen
et al®? reported majority of childhood leukemia
belonged to 10-14 years (37.7%), followed by 5-9 years
(31.4%) and 0-4 years (30.9%). American cancer
society reported ALL is most common in early
childhood, peaking between 2 and 5 years of age.
AML tends to be more spread out across the
childhood years, but it’s slightly more common during
the first 2 years of life and the teenage years.*? In
our study, the incidence of children below 1 year of
age having acute leukemia (Infantile leukemia) was
5.6%, of them 4.5% ALL and 1.1% AML. Infants
account for approximately 2-5% of all children with
ALL.12

French American British classification (FAB)
classifications of ALL & AML were made based on
morphological findings of the leukemic cell. ALL
were divided into 3 types; L1, L2 &L3. In our study,
L2 was the most common variety (41.90%), .1-36.5%,
and L3- 4%. Rest 17.6% of patients were not
morphologically classified. Madhumathi et al*!



reported B-ALL between 72.9%-91%. Pakistani
studies also found similar results; B-ALL in 78.5-
87%*243 and T-ALL 13-23%.%*%5About 2.2% of
patients had a mixed variety of ALL. Cytogenetic
analyses were done in 28 ALL patients and found
majority of patients (68%) had no genetic
abnormalities. This aberration is known to predict a
favorable prognosis with high remission rates and
long median survival.*6:47 Most common ETV6-
RUNXI1 fusion gene t(12;21) (p13q22) [TEL-AML],
were positive in 21%patients. About 11% patients
presented with t(1:19) (q23,p13) in E2A/PBX1 gene.
ETV6-RUNX1 fusion gene t(12;21) (p13q22)
previously referred to as TEL-AMLI1 considered the
most common translocation in childhood ALL, with
a prevalence of 20-25%.48 It is seen in B-ALL
&associated with an excellent prognosis.!? FAB
classified AML based on morphology and in our study,
we found M1-6.67%, M2-20%, M3-26.67%, M4-13.33%,
and rest 33.33% patients were not categorized into
any group. Immunophenotyping was done in 8
patients, who had a high number of CD33, CD15,
CD64, and other myeloid groups of cell surface
markers. Of them, APML was 50%. Cytogenetic
analyses were done in 8 AML patients and 37.5%
had no abnormalities. The t(15;17)(q22;q21) fuses
RARA gene on chromosome 1721 to PML gene on
chromosome 15q22.%° This mutation is present in
25-40% of children with APML which is similar to
our study result,?® we found it in 50% cases. FLT3-
ITD mutation or point mutations were also identified
in 25% of all cases. The reciprocal translocation
t(8;21)(q22;q22) between 8 & 21 chromosomes results
in AML1/ETO (RUNX1/CBFA2T1) fusion gene is
considered to have the highest incidence in childhood
AML (12%), mostly AML-M2.51-53 In our study we
found it one patient (12.5%). A report published that
kFLT3-ITD or point mutations have been identified
in 15-30% of pediatric AML patients. This mutation
indicates a poorer prognosis.'? Several other
cytogenetic abnormalities have been suggested by
multiple studies like Inv(16)(p13;q22), MLL
rearrangements, Aberration of 7q,5. We did not
observe these abnormalities in this study may be
due to the small sample size.

This analysis revealed among the 89 patients with
acute leukemia, 91% of patients started receiving
treatment. About 4.5% of patients presented with
advanced disease and had an early death. The other
4.5% of patients refused to do it. Refusal or
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abandonment is mostly due to considering
malignancy is a grave disease, taboo & other personal
reasons, and seeking treatment from abroad. Our
results are similar to Ferdousi et al.31 BSMMU also
found that 43% of their study population refused and
11% abandoned treatment midway. Financial inability
is the main reason for this refusal.?® In acute
leukemia patient’s overall survival was found at about
51.7% of patients and expired in about41.55% of
patients. About 10% of patients reported relapse and
6.75% are lost to follow-up. In case of ALL, 90% of
patients started treatment, but 5% of patients refused
treatment, and 5% of patients had an early death.
Among them, alive 54% of patients, and 39% of
patients expired. Among AML 100% patient started
treatment& 80% completed treatment. But until a
recent follow-up, only 40% survived and were on
regular follow-up. About 53% of patients expired and
13.33% lost for follow-up. Death occurs mainly due
to advanced disease at diagnosis, disease progress,
sepsis, myelosuppression, and others. American
Cancer Society estimates that improved’ treatment
made higher overall survival, in case of ALL was
90% & AML was 64%.21 Only one patient had relapsed
and started relapse treatment protocol but failed to
survive. The relapse rate is expected and comparable
to available data from neighboring countries.1-42

Ross et. al®* studies suggested a down syndrome child
is at higher risk for developing leukemia, nearly a
20-fold rise than other individuals.?® ACCO said AML
is much more common in Down syndrome children
than in ALL, especially below 5 years of age.?® In
our study we had 2 Down syndrome patients suffering
from Acute leukemia, one ALL and one AML both
were below 5 years of age.

Conclusion

This study found that Acute Leukemia was the most
common childhood cancer. The most common age
group was 0-4 years. Infantile leukemia was found
in 5.6% of cases. Morphologically FAB L-2 &
Immunophenotypically Pre-B-ALL was the
commonest ALL. In case of AML, both
morphologically & immunophenotypically AML-M3
(APML) was the most common. Cytogenetic analyses
revealed most children presented with no cytogenetic
abnormalities. About 91% of patients started
receiving treatment and refusal rate is only 4.5%
which is mostly due to considering malignancy as a
grave disease, taboo & others. Overall survival was
51.7% of cases and expired in 41.6% of cases, and

23



DS (Child) HJ 2022;38(1)

6.7% of cases were lost to follow-up. About 10% of
patients reported relapses.

Recommendation

As many common childhood malignancies are
curable there is a need to have a dedicated pediatric
cancer registry for assessing the magnitude of the
problem in our country.

Conflicts of interest
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