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1 Abstract
1.1 Objective
To determine the frequency, clinical presentation and
laboratory investigation of leukemia in children presenting first time in pediatric emergency department of tertiary care hospital.
1.2 Study Design
Descriptive study
1.3 Place and duration of study
Department of emergency medicine at Aga khan university hospital from January 2009 to December 2013.
1.4 Method
A retrospective Chart review of all pediatric patient from
age of 1 months to 16 years of age, presenting first time
in emergency room with signs and symptom and labs investigation suggestive of acute leukemia was done. After reviewing the record, a questionnaire was filled and
data was analyzed using SPSS version 19.The results are
presented as mean, frequency and percentage.
1.5 Results
A total of 102 medical charts were reviewed for children aged 1 month to 16 years presenting to the ED
with clinical or laboratory suspicion of Leukemia. The
median age of the children was 4.75 years with majority
of them below 5 years of age (57.8%) .

Males (66.7%) were the dominant population with
Fever (92.2%) the common presentation followed by
weight loss (51%) and pallor (51%). B-Cell ALL was
the most common sub-type followed by T-Cell ALL.
1.6 Conclusion
Early detection of childhood leukemia in ED has contributed to improved medical care for these children.
Therefore the knowledge regarding various presentations and management of life threatening situations
seen with leukemia is critical to the emergency caregiver.
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2 Introduction
Emergency department is one of the emerging department
of the developing countries. Patient seen here are mostly belong
to high acuity. Despite of this important diseases are diagnosed
here as equipped with high diagnostic modalities. Leukemia is
the most prevalent childhood cancer. The cause is not known but
certain factors like host and environment is supposed to play role
in pathogenesis [1].
Leukemia account for about 20,000 cancer diagnoses and
over 10,000 annual deaths in the United States [3]. It constitutes
31% of childhood malignancies in children under 15 years old
and 25% of childhood cancers in children less than 20 years of
age [4]. Child with leukemia has very varied and nonspecific
presentation causing delay in diagnosis. Delay in seeking care is
considerably shorter than the delay in diagnosis [5].
Fever, bruises and pallor was the common presentation and
B-Cell ALL was the most common sub-type followed by T-Cell ALL
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Table 1 Frequency of clinical presentation of suspected Leukemia
patients presenting to Emergency department

Symptoms

n = 102
(100%)

Fever
Weight loss
Rashes
Pallor
Abdominal Pain
Bleeding
Bone Pain
Cough
Dyspnea
Headache
Vomiting
Abdominal distention
Neck swelling
Oral ulcers

94(92.2%)
52(51%)
37(36.3 %)
52(51 %)
10(9.8%)
24(23.5 %)
29(28.4 %)
20(19.6 %)
17(16.7 %)
3(2.9%)
4(3.9%)
6(5.9%)
2(2%)
3(2.9%)

Duration in
days
(Mean±SD)
53.2±54.6
38.5±35.4
7.1±6.4
38.9±35.2
10±8.9
8.0±8.3
27.7±23.3
19.9±28.2
14.7±20.5
37.3±27.3
10.0±8.9
19.7±22.2
22.5±10.6
5.67±1.1

observed by local study [15]. Children diagnosed with leukemia
may present to either primary care physician or to the emergency
physician. In developed countries survival of treated cancers has
increased drastically. But in developing countries cure rate is still
low because of delayed diagnosis [6]. To avoid missing the early
diagnosis, knowledge of common presentation and management
of leukemia is important to emergency care provider [7]. Early
diagnosis and identification of prognostic markers leads to better
outcome [8].
Data related to clinical presentation of acute leukemia from
pediatric emergency department is not only missing from Pakistan. But also deficient record found from other countries. This
study focus on the clinical presentation of childhood Leukemia
that the emergency care provider are dealing in developing countries.

Table 2 Laboratory parameters and diagnosis of suspected leukemia
patients presenting to Emergency department

Laboratory and radiological findings
Laboratory Findings
Hb (g/dl)
TLC (*10E9/L)
Platelets (*10E9/L)
Serum K (mmol/L)
Serum Cr (mg/dl)
Serum Ca (mg/dl)
Serum Phosphorus (mg/dl)
Serum uric acid (mg/dl)
Hyperleukocytosis (TLC ł100)
Tumor Lysis
Bone Marrow for blast
Chest Xray Findings
Normal
Infiltrates/consolidation
Pleural effusion
Both
CT scan Findings
CT Chest for mediastinal mass
Diagnosis
B Cell All
T Cell All
AML
CML
Burkitt leukemia

n=102(100%)

7.7 ± 2.3
72.5 ± 107.6
66.8 ± 111.8
4.05 ± 0.73
0.54 ± 0.42
8.7 ± 0.85
4.32 ± 1.1
5.11 ± 3.11
25 (24.5%)
5(4.9%)
102(100%)
79 (77.5%)
16 (15.7%)
4 (3.9%)
3 (2.9%)
7 (6.9%)
n = 102 (100%)
65(63.7%)
20(19.6%)
15(14.7 %)
1(1 %)
1(1%)

sis, bone marrow biopsy, CT/ X ray chest, CT Brain, CT abdomen.
Data was collected on the proforma and transferred into
SPSS for analysis. Percentages and frequency used for descriptive
statistics and mean and standard deviation used for continuous
variables. P value ≤ 0.05 was considered significant.

4 Results
3 Method
Aga khan university hospital is one of a leading tertiary care
hospital in Pakistan. It is teaching hospital with training of resident and fellows in various subspecialties. It also deals with patient of various subspecialties including pediatric hematology and
oncology.
This was a descriptive study done over period of five years
from January 2009 to December 2013. This study included 102
pediatric patients from age of 1 month to 16 years of age, presenting first time in emergency department with signs and symptom
and laboratory investigation suggestive of Leukemia.
The data was retrieved through medical record and composed of three components (demographic, presenting symptoms,
laboratory investigation and diagnosis. Demographic data include age, gender presenting symptoms include presence of fever,
weight loss, bone pain, rashes, pallor, abdominal mass, bleeding, bone pain, cough, dyspnea, headache, seizure, behavioral
changes cranial nerve dysfunction and endocrine dysfunction.
Labs include complete blood count, peripheral smear, tumor ly-

During period of 5 years, 81,151 children visited emergency
room. About 154 children diagnosed with malignancy during
investigation and out of this 102 patient diagnosed with acute
leukemia. This makes acute leukemia 66.23 % of malignancy.
The median age of the children was 4.75 with IQR (2.00-7.25)
with majority of them below 5 years of age (57.8%). Males constitute the dominant population in study (66.7%).
Fever (92.2%) was the most common presentation among children followed by weight loss (51%) and pallor (51%) (Table 1).
Laboratory data revealed average hemoglobin of 7.7 ± 2.3 with
minimum of 3.4g/dl. Tumor lysis was observed in 4.9% whereas
hyperleukocytosis in 25 (24.5%) children with the lowest TLC of
0.7*10E9/L and highest being 459*10E9/L (Table 2). Specific radiological imaging was conducted on all children presenting to
ED depending on the presenting complaints (Table 2). Mediastinal mass was detected in 6.9% of patients with leukemia.
B-Cell ALL was the most common sub-type followed by T-Cell ALL
(63.7% and 19.6% respectively) (Table 2). B-Cell ALL, AML and
CML was common in younger age group (<5 year) where as T-
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Cell ALL and Burkitt leukemia was found more in older children
(> 5 year). Males were the dominant population in all subtype
of leukemia. Significantly male present with typical presentation
as compared to females where majority of common presentation
are missed.

5 Discussion
Leukemia though rare is one of the important causes of mortality
in childhood. Presentation can be nonspecific mimicking those of
benign conditions resulting in high probability of it being either
missed or diagnosed at a later stage [9,10]. Its reported incidence is under estimated owing to a lack of diagnostic modalities
in major part of the country. Increasing number of patients are
now being diagnosed in emergency department because of high
clinical suspicion and enhanced diagnostic tools available in the
emergency department (ED) [3,11].
Our study reported children under 5 years of age as vulnerable
group with male predominance. Almost similar statistics were
seen in national and international studies [12-14]. B-cell ALL
was the most common variety of leukemia diagnosed (63.7%)
followed by T-Cell ALL (19.6%). This figure was higher than reported by one study in Iran where frequency of T-Cell was documented to be greater than B-Cell ALL, where as an approximately similar result was seen in one local study by Mushtaq et
al. [15,14]. 8.1% of all the patients diagnosed with leukemia
had AML in a study by S Zaki et al in contrast to our study where
14.7 % of patients had AML,where as another study reported its
frequency to be 38% [3,16].
Fever was the most common presentation in children with suspected leukemia followed by weight loss and pallor. In contrast to
a study by Pahloosye et al our study reported presentations that
was similar to those observed by our colleagues in their experience [13-14,15,17]. Relevant laboratory parameters were also
recorded for suspected leukemia. The mean Hemoglobin (Hb)
observed was 7.7 ± 2.3. Similar results have been reported from
other studies [12,14]. Hyperleukocytosis was observed in 24.5%
of our children. Muzzaffar et al observed hyperleukocytosis in
14% of children with acute leukemia in their study [18].
Early diagnosis plays important role in childhood leukemia as it
leads to increased survival by timely treatment in early stage.
Physicians should have a high index of suspicion and should explore the possibility of leukemia in children who have worrisome
and/or ongoing signs and symptoms.

6 Conclusion
Early detection of childhood leukemia in ED has contributed to
improved medical care for these children. This study also highlights the importance of emergency department in diagnosing important diseases like Leukemia in country like Pakistan.
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