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Diagnostic clue of Acute Lymphoblastic Leukemia for Frontline
Clinicians from Clinicopathological Features: Study of 223 Cases

of in a Tertiary Care Hospital from Bangladesh
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Abstract:
Pediatric acute lymphoblastic leukemia (ALL) is the most common type of cancer in children.

It accounts for 256% of all childhood cancers and approximately 80% of all cases of
childhood leukemia. Understanding the clinicopathological features of pediatric ALL patients
is crucial for early diagnosis, hence effective management. As pediatric leukemia is a
low-prevalence disease in primary care, emergency departments, and general pediatric
settings and screening strategy for identification of ALL yet to be settled, emphasis is to
be given on early recognition of the disease by observing sign and symptoms of the
affected children and understanding the interpretation of early CBC report.

A total two hundred and twenty-three (223) children with pediatric ALL patients aged
between 1-18 years who were diagnosed in the department of Pediatric Hematology
and Oncology department at BSMMU from April 2018 to August 2020 were studied to
identify the clinical and hematological clue for early diagnosis for the frontline
physicians. The demographic characteristics of the patients, including age, gender
distribution, and socioeconomic status, clinical presentation with laboratory parameters
including CBC, bone marrow morphology, inmunopneotyping findings were analyzed.

Majority of the patients were in the age group of 1-5 years, with a slightly higher male
prevalence. Fever, pallor, hepatomegaly, splenomegaly were the presenting feature in
more 75% cases could be strongly considered as clinical clue for diagnosis of acute
leukemia. More than 50% cases had lymohadenopathy and bony tenderness and
more than 35% cases had bleeding symptoms could serve as a potential clinical clue
for diagnosis of acute leukemia. Joint symptoms were present in more than 25%
cases among which 6.7% cases it was the presenting symptoms accounting diagnostic
delay. So it should be taken as a potential case of leukemia as differential diagnosis.

Hematologic evaluation reveal decreased percentage of neutrophils for age was the
constant feature present in 93.7% cases, should alert the physician for evaluation of
acute leukemia.ln cases of leucocytosis, it is coined with anemia, thrombocytopenia
and peripheral blast giving the typical blood picture of acute leukemia.ln normal
leucocyte count, neutropenia was associated with anemia and or thrombocytopenia
in different combination as bicytopenia with or without peripheral blast serve as
diagnostic clue for acute leukemia.Pancytopenia was present at diagnosis in18.8%
of cases could also be considered as clue for diagnosis of acute leukemia.
Keywords: Childhood malignancy, ALL, Immunophenotyping, diagnostic delay,
frontline physician.
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Introduction:

Acute lymphoblastic leukemia (ALL) is the most
common childhood cancer worldwide. It accounts for
25% of all childhood cancers and approximately 80%
of all cases of childhood leukemia’. The incidence of
ALL is approximately 3-4 per 100,000 children younger
than 15 years of age'. Pediatric leukemia is a low-
prevalence disease in primary care, emergency
departments, and general pediatric settings so a
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general practitioner is less likely to encounter a child
with cancer?.

The common symptoms of acute lymphoblastic
leukemia include fever, anorexia, irritability, and
lethargy. Children with ALL usually present with signs
of bone marrow failure including anemia, bleeding due
to thrombocytopenia, fever due to neutropenia and
feature of infiltration as visceromegaly and
lymphadenopathy?3.

But the early presentation of pediatric leukemia with
non-specific symptoms often mimicking the common,
self-limiting illnesses complicates the diagnostic
challenge faced by frontline clinicians#. So, improving
the early diagnosis of cancer is a key priority for many
health services.

Though the epidemiology, clinical, and laboratory
presentation of ALL in children has been well described
in Western countries®, there is scarcity of published
data from Bangladesh on childhood ALL
clinicopathological profile at presentation. This is
important to know as our population differs markedly
from a western population concerning the frequency
of illiteracy, poverty, malnutrition, and chronic
infectious diseases and healthcare service seeking
behavior. Because of lack of structured referral system,
vast majority of cancers in children are still diagnosed
with delay at tertiary care hospital as direct
presentations to emergency departments or non-urgent
hospital referrals from primary care via different
specialist physician®. Inadequate information
regarding early prediction of the disease causes this
delayed diagnosis, hence upstaging of the disease at
presentation®.

To improve our understanding of the early presentation
of pediatric ALL, this study was aimed to
systematically identify the presenting signs and
symptoms at, or before the point of diagnosis along
with its clinicopathological presentation in our setting
to identify clue for diagnosing ALL by frontline
physician.

Methodology:

This retrospective study conducted from April 2018 to
August 2020 in the Department of Pediatric
Hematology and Oncology at BSMMU. The study
included a total of 223 children aged1 to 18 years of
both sexes from both urban and rural areas who were
diagnosed at the Pediatric hematology and oncology

department. Detailed history covering patient
identification, duration, description of symptoms and
treatment history were taken. Thorough clinical
examination findings were recorded in pretested
questionnaire. Diagnostic confirmation was ensured
through complete blood count with peripheral blood
film for each patient and bone marrow morphology
and immunophenotyping.

Complete blood count (CBC) was done by using
automated blood counters- Sysmex Xn-550 (Sysmex
Corporation, Kobe, Japan) according to the
manufacturer’s guidelines and checked manually by
pediatric hematologists. Bone marrow aspiration was
done from posterior-superior iliac crest and tibial
tuberocity in case of less than 2 year of age. Smears
were prepared directly from aspirated marrow and
stained with Leishmann’s stain on the same day and
seen by pediatric hematologists. Two ml of aspirated
marrow was sent to Flow cytometry laboratory of the
department for immunophenotyping. Immuno-
phenotyping was performed on CYTOMICS FC-500
flowcytometer using CXP software. The cells were
analyzed with the most appropriate blast gate using
the combination of forward and side scatters. An
antigen was considered positive when the expression
is at least 20% of the gated cell.

Results:

The present study included 223 of both sexes of 1-18
years of age diagnosed in the department of Pediatric
Hematology and Oncology, BSMMU. Table | shows
the sex distribution of the patients in this study,
140(62.8%) cases were male and 83(37.2%) were
female and male to female ratiowas 1.7:1.

Table-l
Sex distribution of study population
Gender No Percentage
Male 140 62.8
Female 83 37.2
Total 223 100

Age distribution of studied cases shows majority 102
(45.7%) cases were between 1to 5 years, 72 (32.3%)
were between 6-10 years and 49 (22.0%) cases were
more than 10 years of age (table II).
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Table I Table IV
Age distribution of study population Laboratory findings in studied cases
Age No Percentage Finding at diagnosis No Percentage
1-5 years 102 45.7 Hemoglobin (gm/dl)
5-10 years 72 32.3 >90 404
>10 years 49 22.0 7-9 90 404
Total 223 100 9-1 28 19.3
>11 15 6.7
Common presentations were pallor in 208 (93.3%), Total leucocyte count ( per cumm)
fever in 200 (89.7%) patients, hepatomegaly in 199 <4000 42 18.8
(89.2%) cases, splenomegaly in 167 (74.9%) cases 4000-11000 71 318
I h thy 142 79 . Fift
and lymphadenopathy (63.7%) cases. Fifty ~11000-<50000 56 242
percent cases had bony tenderness, and 35.9% cases
had bleeding manifestation at presentation. Joint 50000-100000 22 9.9
manifestation was found in 57 (25.6%) cases. CNS ~ >100000 34 15.2
manifestation (evident by seizure, cranial nerve palsy) Blast cell in bone marrow study
was found in 3(1.3%) cases and testicular enlargement  >25.<50%, 40 17.9
was found |r.1 .1 (9.44%) F:ase at presentghon. Co- 50-75% 69 30.9
morbid condition like ascites and heart failure were 759 114 511
presentin 3(1.3%) cases (Table IlI). ° '
Immunophenotyping
B cell linage 175 78.5
Table-lll .
Clinical characteristics of the study populations Tcelllinage 33 14.8
Mixed linage 15 6.7
Finding at diagnosis No. Percentage
1 1 0,
Pallor 208 933 Regarding anemia, morfa than 80% cases had
moderate to severe anemia however, 19.3% cases
Fever 200 89.7 had mild anemia and 6.7% cases had normal
Hepatomegaly 199 89.2 hemoglobin at presentation.
Splenomegaly 167 74.9 Distribution of total WBC shows 49.4% cases had
Lymphadenopathy 142 63.7 leucocytosis with relative neutropenia, among which
Bony tenderness 13 50.7 56 (25.2%) cases had >50,0QO/cumm and 15.2%
) ] ) cases had hyperleucocytosis (WBC >100,000/
Bleeding manifestation 80 35.9 cumm), on the other hand, 50.6% % cases had normal
Jointinvolvement 57 256 or low WBC count where leucopenia was found in
Jaundice 04 1.8 18.8% cases.
Feature of AML 04 1.8 ALL was diagnosed on bone marrow morphological
CNS involvement 03 13 finding as > 25% blast. It was found that 40 (17.9%)
Ascites 03 13 cases had <50%, 69 (30.9%) had between 50 to 75%
' and 114 (51.1%) cases had more than 75% blast in
Heart failure 03 1.3 bone marrow.
Testicular enlargement 01 0.44%

Table IV shows distribution of cases depending on
laboratory parameters.

Distribution of ALL depending on Immuno-
phenotyping shows B cell ALL in 175 (78.5 %), T-
cellALL in 33 (14.8%) and Mixed lineage ALL in 15
(6.7%) cases.
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Discussion:

ALL is a malignant disorder of hematologic progenitor
cells that arises as dysregulatedclonal expansion of
immature lymphoid progenitor cells that block and /
suppress normal hemopoiesis resulting in marrow
failure’.

Leukemia can be quite varied in its presentation. Most
signs and symptoms are due to marrow failure
presenting as anemia, fever due to neutropenia,
bleeding manifestation due to thrombocytopenia and
because of specific tissue infiltration by leukemic cells
(lymph node, liver, spleen, brain, bone, skin, and
testis) causing lymphadenopathy and organamegaly,
bone pain, testicular involvement?.

A total of 223 children were studied to evaluate the
clinicopathological presentation of childhood leukemia
to identify the diagnostic clue for frontline clinicians.
Among 223 cases, predominant cases were male
being 140 cases where female cases were 83 and
male-female ratio was 1.6:1; similar male
preponderance was observed in locoregional reports
as 1.7:1 in Pakistan8, 1.88 from India?, 1.9:1 from
Brazil by Sousa et al'?, 1.85:1 from China by LiS et
al, and 1.4:1 in developed countries by Meighan'2.

The age ranged from 1-18 years with a mean age of
5.78+0.33 years and 78% were <10 years of age and
the most common age group was between 1 year to
5 years (45.7%). Similar findings were observed by
Manjula et al'3, Sousa et al'® and Siddhiqui et al'4.

In the present study, pallor was the most frequent
finding (93.3%), similar finding was observed (86%)
by Yasmeen and Ashraf'5, 77.5% by Przapati et
al'®, 77.4% by Pandian et al'?, however reported
pallor was less in developed countries Clarke RT et
al'®. Anemia is due to suppression of normal
hematopoiesis by invading blast resulting decrease
in erythropoietin activity as well'®. The present study
showing cases are having more anemic may be due
to late presentation at our center?.

Fever was the next common presentation (89.3%),
similar high percentage of patients having fever was
reported 87% by Pandian at al'?, 81% by Prazapati
et al'®, however Bernbeck et al?? and Clarke et all®
showed lower percentage (35-53%) of patients
presented with fever.

Hepatomegaly (89%) and splenomegaly (74.9%) were
also the leading features in the present series. Pandian
at al'” observed higher percentage of Hepatomegaly

(96%) and splenomegaly (90.3%) in their study
however others13:16:18 reported lower percentage of
hepatomegaly and splenomegaly in their study
compared to the present study though rate was higher
than 60%.

The present study shows 63.7% cases presented with
lymphadenopathy. Similar observation was made by
Ahmad et al3, Prajapati et al1® , Pandian atall” and
Bernbeck etal??, however reported higher percentage
of lymphadenopathy was observed in Yasmin and
Ashraf’s Study15.

Bony tenderness was another important finding
observed in >50% of the cases in the present study,
it was observed variably (19-43%) in other’s report as
bone pain or tenderness32:20, Bony tenderness may
be caused by bone infarction, periosteal elevation by
leukemic cells, or by marrow expansion. The rapid
disappearance of bony tenderness following
cytoreductive chemotherapy indicates a possible
relationship to leukemic deposits.

In the present study shows 35.9% cases presented
with bleeding manifestation. Siddaiahgari et al?! and
Clarke et al'® showed higher percentage of patient
with bleeding symptoms on the other and Pandian
atal'” and Prajapati et al'® reported lower percentage
of patient with bleeding symptoms.

In the present series, joint involvement was 25.6% of
cases mostly of oligo articular arthritis or arthralgia of
larger joints. Talukder et al?? from Bangladesh showed
that oligoarticular arthritis mostly of larger joints who
were mistakenly diagnosed as sJIA, similar
observation was made by Brix et al?3 (18.5%) from
Denmark, however Robazzi et al?4 from Brazil (54.7%)
and Kesarapu et al?5 from India (68.15%) showed
higher percentage of cases whose initial presentation
was associated with osteoarticular manifestation.

In the present study 80.8% were moderate to severely
anemic among which 40.4% cases had severe
anemia, with 6.7% cases had normal Hb. Prazapati
et al'8, Siddaaiahgari et al?! from India and Yesmin
et al'® from Pakistan reported similar findings in their
population however they observed less percentage
(1.72%) of normal hemoglobin.

In the present study, 49.4% cases had leucocytosis
with relative neutropenia, where 24.2% cases showed
leucocyte count >50,000 and 15.2% cases had
leucocyte count >100,000 and majority (50.6%) of
the cases had normal or low leucocyte count with
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neutropenia, where 18.8% cases presented with
leucopenia. Prazapati et al'® showed similar report
however, they showed more number of cases with
leucocyte count <50,000. Hyperleucocytosis was also
reported in Pandian et al'” and Siddaaiahgari et al?!.

Regarding Immunophenotyping, most (78.8%) of the
cases was B cell lineage ALL, (14.8%) cases were T
cell lineage ALL and 6.7% cases showed mixed
lineage leukemia. These findings are comparable to
many reports from East and West12:13:14,17,

Analyzing clinical features shows fever (89.7%), pallor
(93.3%), hepatomegaly (89.2%), splenomegaly
(74.9%), lymphadenopathy (63.7%) and bony
tenderness (50.7%) were the leading feature of
leukemia found in > 50% cases. These findings are
consistent with the NICE guideline?® for early CBC
examination for detection of leukemia. Bleeding
features are less than 50% cases in the present
series, however when present serve as apotential clue
for diagnosing leukemia.

Though very early features like fever, pallor and fatigue,
may also be the presentation of many common, self-
limiting diseases of childhood and are therefore may
create confusion in discriminating between those
children who do or do not have leukaemia; however
these features in combination with features like
hepatomegaly, splenomegaly, lymphadenopathy and
petechiae would serve specific clue diagnosing
leukaemia.

Analyzing complete blood report reveals that reduction
of neutrophil percentage for age as the constant
features.

In cases with leucocytosis in around 50% cases of
the present series, there was relative neutropenia,
anemia, thrombocytopenia with peripheral blast which
has been described in the text as typical feature of
leukemia was evident.

In cases of normal leucocyte count, in 31.8% cases
of present series, there was neutropenia, which was
associated with anemia, thrombocytopenia in different
combination as bicytopenia where peripheral blast was
identified in some cases. However in 6.7% cases,
presents with normal hemoglobin and normal counts.
Worth mentioning, these cases had predominant joint
symptoms as presenting feature and were evaluated
and treated initially by rheumatologists, who diagnosed
them as ALL after bone marrow evaluation.

In 18.8% cases, where pancytopenia was the initial
finding, they were diagnosed by bone marrow
morphology as leukemia.

Conclusion:

Fever, pallor, hepatomegaly, splenomegaly were the
presenting feature in more 75% cases could be
strongly considered as clinical clue for diagnosis of
acute leukemia.

More than 50% cases had lymohadenopathy and bony
tenderness and more than 35% cases had bleeding
symptoms could serve as a potential clinical clue for
diagnosis of acute leukemia.

Joint symptoms were present in more than 25% cases
among which 6.7% cases it was the presenting
symptoms accounting diagnostic delay. So it should
be taken as a potential case of leukemia as differential
diagnosis.

Hematologic evaluation revealed decrease percentage
of neutrophils for age was the constant feature present
in 93.7% cases, should alert the physician for
evaluation of acute leukemia.

In cases of leucocytosis, it is coined with anemia,
thrombocytopenia and peripheral blast giving the
typical blood picture of acute leukemia.

In normal leucocyte count, neutropenia was
associated with anemia and thrombocytopenia in
different combination as bicytopenia with or without
peripheral blast serve as diagnostic clue for acute
leukemia.

Pancytopenia was present at diagnosis should be
considered as clue for diagnosis of acute leukemia.
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