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ABSTRACT... Objectives: This study was conducted to evaluate demographic features of
pediatric B-ALL patients in Pakistani population and their prognosis in a Tertiary Care Hospital.
Study Design: Descriptive study. Setting: Department of Pathology Tertiary Care Children
Hospital, Lahore. Period: 15t January 2016 to 31t December 2016. Material & Methods: A total
of 66 samples of newly diagnosed B-ALL patients (aged 1-15 years) were taken for study. For
diagnosis of B-ALL, bone marrow aspiration, cytochemical staining, immunophenotyping was
done. Results: Out of 66 B-ALL patients, 35 (53%) were males and 31 (47%) were females.
The median age for pediatric ALL subjects was 5 years. Out of 66 B-ALL patients, 39 (59%)
were in standard risk group. The prognosis of ALL patients in our study was poor as compared
with international statistics with 12/21 deaths (57%) in standard risk group. Also, history of
consanguinity of parents was significantly high in dead patients (p = 0.013). Deaths were also
comparatively more in males than in females. Conclusion: The prognosis of pediatric B-ALL
patients in our study was poor as compared with international statistics because of multifactorial
reasons. Strategies are needed to be adopted to improve the outcome of B-ALL patients in our
population.
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The prognosis of high risk group is poor as

is the most compared to the standard risk group, so the high

common leukemia accounting for 26% of all
cancer incidences in children.” ALL incidence
peaks in children aged 2 to 5 years.? In the US,
each year 2000-2500 new cases of childhood ALL
are diagnosed.® ALL is more common in boys than
in girls, also the male gender is associated with
poor prognosis.* Acute Lymphoblastic Leukemia
accounts for one third of total registered cases of
childhood cancer in Pakistani population.®

The National Cancer Institute NCI criteria divide
B-ALL patients into standard and high-risk
categories. Children between 1 and 9 years of
age and white blood cell (WBC) count of <50 x
10°%L fall into the standard risk category. Children
older than 10 years and WBC count of >50 x
109/L are categorized as high-risk.

risk group have intensive treatment strategies.

Globally, the cure rate of childhood ALL is
above 80%.% Multiple factors, genetics as well as
environmental are involved in the development
of ALL. Due to better diagnosis and improved
treatment, the survival rate of childhood ALL
patients has considerably improved worldwide
and also in Pakistan.”

There are only a few studies related to
demographics and prognosis of pediatric B-ALL
in Pakistan. The current study was aimed at
identifying the clinical presentations, laboratory
diagnosis and the outcome of children diagnosed
with B-ALL. Though a single-centre study, it will
serve as a platform for future studies and also
facilitate to improve the factors associated with
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poor outcome.

OBJECTIVE

This study was conducted to determine the
demographic features of pediatric B-ALL patients
in Pakistani population and their outcome.

MATERIAL & METHODS

The present study was conducted on 66 B-ALL
samples after approval of synopsis from ethical
review committee of University of Health Sciences
and Tertiary Health Care Hospital, Lahore. The
study period was one year from 13t January 2016 to
31t December 2016. History and written consent
were taken from the parents of patients. Newly
diagnosed cases of B-ALL (aged 1-15 years)
on basis of clinical presentation, morphology,
cytochemistry and immunophenotyping were
selected for the study. Non probability purposive
sampling was done. It was a descriptive study.

A minimum 1ml of blood and bone marrow
aspirate samples were taken in EDTA vacutainer
and analyzed on BD FACS Canto™Il flow
cytometer using BD FACS Canto™ clinical and
Diva software. Immunophenotyping was done
on gated blast cells using an extensive panel
of antibodies including myeloid markers (CD13,
CD33 and cytoplasmic antiMPO) and lymphoid
markers (CD34, CD2, CD3, CD5, CD7, CD4,
CD8, HLA DR, CD10, CD19, CD22; cytoplasmic
CD3, CD22, CD79a and nuclear antiTdT). All
monoclonal antibodies were purchased from BD
biosciences; San Jose, CA (Figure-1).

The data was entered and analyzed by using
SPSS version 20. Frequencies, percentages and
Chi-square test were used for qualitative variable.
For quantitative variables, Shapiro Wilk test was
used to differentiate parametric data from non-
parametric data. The mean =SD and student
t-test were used for parametric data. Median and
IQR, Man-Witney U test and Kruskal Wallis test
were used for non-parametric data. P-value of
0.05 was considered significant.

RESULTS
We evaluated 66 samples of B-lineage ALL
patients out of which 35 (53%) were males while

31 (47%) were females. The patients were divided
into two age groups. Majority of the patients were
<10 years (85%). While 10 patients (15%) were =
10 years. The median age of ALL patients was 60
months (range = 12-180 months). Consanguinity
of parents was present in majority of the patients
(60%). Fever was the most common presenting
complaint at the time of diagnosis (94%). AlImost
half of the patients presented with bleeding
tendency that included bruising, epistaxis or
bleeding from any part of the body (45%). On
general physical examination (GPE), out of 66
patients, lymphadenopathy was present in 41
(62%) patients while hepatomegaly in 60 (91%)
pateints and splenomegaly in 50 (76%) patients
(Table-l).

Variable Description Frequency  Percentage

< 120 months 56 85%
Age

>121months 10 15%

Male 35 53%
Gender

Female 31 47%
Consanguinity ~ Present 40 61%
of parents Absent 26 39%
Bruising/ Present 30 45%
Bleeding Absent 36 55%

Present 62 94%
Fever

Absent 4 6%
Lymphadeno-  Present 41 62%
pathy Absent 25 38%

Present 60 91%
Hepatomegaly

Absent 6 9%
Splenomegaly = Present 50 76%

Absent 16 24%

Table-l. Demographic features of ALL patients
(n=66).

Parameter Description Frequency Percentage
Hemoglobin =10 55 83%
(g9/d) >10 11 17%

<45 16 24%
WBC count o
(x10°/) 4.6-49 32 49%
> 50 18 27%
Platelet count =< 50 34 52%
(x10°/1) > 50 32 48%

Table-Il. Laboratory findings of ALL patients (n=66).
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Parameter

Blast %

Hemoglobin
(g/dl)
Serum LDH
(U/L)

TLC count
(x10°/1)

Platelet
count (x10%/1)

Morphological
remission
(n= 24)

62.50+
27.12
7.10x 2.85

986 =
1029.2

33.61 = 49

781+ 77.6

No
morphological
remission
(n=19)
Mean = SD
61.37 =
30.25

7.67 £ 2.46

7755 =
631
34.89 =
61.26

75.21 =
67.46

Early Death
(n=16)

7581«
22.3
8.41 =
3.36
1180+
1018
48.61+x
55.79

81.46 =
109

Table-1ll. Laboratory parameters in the prognostic

groups.
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Figure- 2.1: Diagnosis of a case of pre B-ALL (ID
no.20).

a. CD 45 (leucocyte common antigen) was used
for gating and a gate was established around the
lymphoblast area (P1). The lymphoblast show
low SSC (due to low intracellular complexity).

b, c and d. CD 13, CD 14 and myeloperoxidase
(MPO) were negative (14.8%, 4.7% and 2.2%
respectively). So, the myeloid lineage of the
blasts was ruled out.

e, f and g. Expression of surface marker HLA
DR (76.9%) and Cytoplasmic CD 79a (85.6%)
confirms B-lineage of Dblasts. B lymphoblast
characteristically express high CD 10 (88.5%)
with negative CD 5.

h. CD 2 is negative so T lineage of ALL is ruled
out.

i, Pre B ALL blasts characteristically co express
CD 10 (88.5%) and CD 19 (87.8%).

j and k Expression of TdT (72.6%) and CD
34 (87.8%) indicating immaturity is also
characteristically seen in pre B-ALL.

death

no morphological remission

morphological remission

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00% 45.00%

Figure-2. Bar chart representing prognosis of ALL
patients at day 28 of induction therapy. Out of 66
B-ALL patients, 7 patients were lost to follow up. In
the remaining 59 patients, 24 (41%) patients achieved
morphological remission on day 28 bone marrow,
while 19 (32%) patients did not achieve remission and
16 (27%) patients had early death during induction
therapy.

Laboratory findings of ALL patients (n=66)
Theall patients were divided into groups according
to ranges of their hemoglobin, TLC count and
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patelet count. The hemoglobin in all patients
ranged from 2.4- 15.3g/dl (mean = 7.79 + 2.84g/
dl). About 83% of patients were anaemic at the
time of diagnosis and had hemoglobin < 10g/dl.
The mean hemoglobin level was almost equal in
both genders. In males, mean hemoglobin was
7.71x 2.78 g/dl (2.8-15.3g/dl) while in females,
the mean hemoglobin was 7.82 = 3.07 g/dl (2.5-
13.8g/dl).

WBC count ofthe patients varied from leucocytosis
with TLC = 50 x10°/Ito leucopenia (TLC < 4.5
x109%/). Its range was 0.8 — 233.50 x10%/I (mean=
40.24 + 52.52 x10°%1). The WBC count in females
was 52.84 + 59.39 x10°/I ranging from 0.8 x10°/I
to 232.60 x10°/l. While in males, the mean WBC
count was 29.07 = 43.44 x10°/l ranging from 2.0
to 233.5 x109/I. Thirty four patients presented with
thrombocytopenia at the time of diagnosis with
platelet count below 50 x10°/I (52%). The platelet
count ranged from 1 — 401 x10°/l (mean 78.79
+ 82.90 x10°/1). In males, the platelet count was
80.25 = 87.79 x10°/I (1 — 401 x10°/1). In females,
the platelet count was 77.14 + 78.43 x10°/I (3 -
318 x10°/l). The mean blast percentage in ALL
patients was 66 * 26.66% (range= 10 - 98%).
Median value for blast percentage was 80% in
ALL patients (Table-ll).

The all patients were categorised into high risk
and standard risk group according to National
Cancer Institute (NCI) criteria. High risk group
included those patients with WBC count = 50 x
10%I and age =10 years. The standard risk group
included the patients with WBC count <50 x 10/
and age <10 years. Out of 66 B-ALL patients, 39
were in standard risk group, 1 patient was in high
risk group while the remaining 26 patients did not
fulfill the NCI criteria of classification in any of the
groups.

Prognosis of ALL patients on day 28 of
induction therapy

Follow up of ALL patients was done for a duration
of 6 months and 07/66 B-ALL patients were lost
to follow up. In the remaining 59/66 ALL patients,
three prognostic groups were made after the day
28" of induction therapy; Patients having blasts
<5% on bone marrow were considered to be in

morphological remission; patients having blasts
>5% on bone marrow were considered not having
morphological remission; and patients with early
death (who died during induction therapy).
Morphological remission was attained by 24/59
(41%) patients achieved, 19/59 (32%) patients did
not achieve remission and 16/59 (27%) patients
had early death (Figure-2).

Laboratory parameters in the prognostic
groups

Blast percentage, serum LDH level and TLC count
were highest in the dead patients. The laboratory
parameters in the three prognostic groups are
shown in Table-lIl.

Prognosis of ALL patients after 6 months
follow up

After a further 6 months follow up of these 59
patients, the death toll increased from 16 to 21.
The cause of death of these patients included
renalfailure, liver failure, septic shock, drug toxicity
and cardiac arrest. The remaining 36/59 (60%)
patients were on maintenance therapy who had
minor complaints of intermittent infections and
fever. Only 2/59 (4%) patients left the treatment.

Prognosis of high/standard risk patients

Out of 39 standard risk patients, 15/39 (38%)
patients achieved remission after day 28 of
induction therapy, 12/39 (31%) did not achieve
remission, 10/39 (26%) patients had early death
and 2/39 (5%) patient died during further 6
months follow up period. There was only 1 high
risk patient and he attained remission.

The deaths were comparatively higher in males
than in females, out of 21 died patients, 12 (57%)
were males and 9 (43%) were females. Also,
deaths were significantly more in patients having
history of consanguinity of parents (81%) (p=
0.013).

DISCUSSION

The current study was conducted on a total of
66 B-ALL patients. Out of 66 B-ALL patients, 35
(53%) were males and 31 (47%) were females.
Worldwide, ALL is more common in males than in
females. According to International Classification
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of Childhood Cancer (ICCC), 1.9/100,000 males
and 1.5/100,000 females are affected by ALL.®
Our data showed similar male preponderance in
incidence of ALL. In present study, the median
age for pediatric ALL subjects was 5 years. This
finding was comparable to another Pakistani
study which showed median age of 6 years.®
However, according to National Cancer Institute,
the median age at the time of diagnosis of ALL
is 15 years in U.S.A." Majority of patients in our
study were less than 5 years old (53%). This can
be explained because incidence of ALL peaks
between ages 2 to 5 years."

Many patients (94%) in our study presented
with fever at the time of diagnosis. The bruising/
bleeding tendency was seen in 45% of our study
patients. This finding goes hand in hand with a
previous study that showed fever and bruising at
presentation in 81% and 46.3% of ALL patients
respectively.'? In current study subjects, the mean
hemoglobin level of ALL patients was 7.79 =+
2.84g/dl. This value was nearest to another study
which shows the mean hemoglobin level of 8.0 g/
dl in ALL patients.™

In present study, 39 (59%) ALL patients were
in standard risk group. This finding was nearly
consistent with another study where 62.2%
patients were in standard risk group.'*

The prognosis of ALL patients in our study was
poor as compared with international statistics.
Accordingto National Cancer Intelligence Network
(NCIN), the survival rate of pediatric ALL is 90%.
The suboptimal outcome of our pediatric ALL
patients can be explained by the socioeconomic
status of the patients, lack of parental education,
late diagnosis of disease, malnourishment
and failure to control infections as stressed by
another study on Pakistani population.’™ Another
Pakistani study has shown mortality rate of 24% in
childhood ALL cases (74/304 patients). The main
cause of death in these patients was infection.®
Contrary to these results, Idris et al. showed
better prognosis of ALL with complete remission
in 94% patients after induction therapy and with
no mortality.'”

Out of a total of 21 deaths in 6 months, 12/21
deaths (57%) were in standard risk group. The
findings by Hunger at el. has shown 36% deaths
in standard risk group of ALL and emphasized
the need for efforts to improve the survival in
standard risk group along with efforts to improve
survival in high risk group.'® Our findings call for
similar efforts to improve survival in our setting as
well.

Among 21 dead patients, 17/21 (81%) had history
of consanguinity of parents. So, consanguinity of
parents was significantly high in dead patients
(p = 0.013). This finding was consistent with
those of Nasir et al, that showed similar high
incidence of leukemia in children born to people
having cousin marriages.”® The deaths were
comparatively more in males than in females as
stressed by earlier studies.?

CONCLUSION

ALL is more common in males than in females.
The median age for pediatric ALL subjects was
5 years. Fever and bruising/bleeding tendency
were the presenting complain in majority of the
patients. The prognosis of ALL patients in our
study was poor as compared with international
statistics with 12/21 deaths (57%) in standard risk
group. Also, 17/21 (81%) deaths were in patients
with history of consanguinity of parents (p =
0.013). Deaths were also comparatively more in
males than in females.
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