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ABSTRACT

Objective: To determine the frequency of common causes of severe anemia in children under 5 years of age admitted in
children hospital, Lahore

Design of the Study: Cross sectional study

Study Settings: The study was conducted at Department of Pediatric Medicine, Children Hospital, Lahore from 5 Sep 2018 to 5
March 2019.

Material and Methods: Patients were evaluated for the severity of anemia by the Hb level, baseline investigations, CBC with
peripheral film and retics count, Hb electrophoresis, osmotic fragility test, GBPD assay, serum bilirubin, coomb’s test and bone
marrow biopsy ,if required. The demographic characteristics of patients and WHO criteria for Hb level was noted on the
specifically designed study proforma. A blood sample was drawn and was sent to hospital laboratory for analysis of related
causes of severe anemia. The collected data was entered and analyzed using SPSS software version 17.0.

Results of the Study: The mean age of patients was 30.41 + 18.60 months with minimum and maximum age as 1 and 60
months. There were 169(46.3%) boys and 196(53.7%) girls with slightly higher female to male ratio. The mean Hb level was
5.15 + 1.06 g/dL with minimum and maximum Hb as 3.40 and 6.90 g/dL. The common causes of anemia were assessed that
showed 232(63.6%) patients had iron deficiency, 7(1.9%) cases had Sickle cell anemia, 37(10.1%) cases had Septicemia and
89(24.4%) cases had malaria

Conclusion: According to the findings of current study, the common causes of severe anemia in local children are found to be,
iron deficiency anemia in 232(63.6%) cases, Sickle cell anemia in7(1.9%) cases ,septicemia in 37(10.1% ) cases and malaria in
89(24.4%) cases. So during clinical evaluation of patients it must be kept in mind that these factors can contribute to severe

anemia. So, preventive and therapeutic strategies must be ensured to minimize the risk of severe anemia in these children
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INTRODUCTION
More than a quarter of the world's population suffers from
anaemia, which is the most common nutritional deficit in children
and women of childbearing age. If untreated, anaemia in children
can impair a child's ability to learn, grow physically, and maintain a
healthy immune system. Morbidity and mortality in children under
the age of five are exacerbated in underdeveloped nations by the
prevalence of anaemia. About 43 percent of children under the age
of five worldwide are anaemic, and two-thirds of them live in sub-
Saharan Africa.2 According to some estimates, 47.4 percent of all
children under the age of five are anaemic over the world.®> Anemia
can have a variety of underlying causes, many of which are
interrelated, but the most common is iron deficiency, which
accounts for almost half of all instances of anaemia worldwide. The
creation of neurotransmitters, myelination, and energy metabolism
all depend on iron, a mineral that is found in abundant quantities in
the brain and other nervous system tissues.* Anemia is a public
health issue, so the WHO created a classification system to make
international comparisons easier. Anemia prevalence of 40% is
considered severe, 20 percent to 39.9 percent is moderate, and 5
percent to 19.9 percent is light.®

Iron deficiency (ID) is the most common and widespread
dietary deficiency. Because there are no global prevalence
statistics for ID, anaemia is sometimes used as a surrogate (IDA).
ID is thought to be half the cause of childhood anaemia globally.
Anemia in young children is caused by malnutrition during the first
two years of life when the body switches from milk to solid foods
and iron needs increase. ®’ Thus, iron supplementation is
recommended in the WHO anaemia prevention guidelines for
young children. ID may lead to anaemia in children of various ages
and  populations.®  Infections, G6PD  deficiency, and
hemoglobinopathies are unknown causes of anaemia in tropical
conditions.**°

A study reported that most common cause for severe
anemia was iron deficiency anemia (IDA) i.e. 38%. In another

study common causes of severe anemia included, Malaria in 90
(64.3%) cases, Sickle cell anemia in 20 (14.3%) cases and
Septicemia as the cause of severe anemia in 21 (15%) cases.'?

The rationale of this study is to find causes of severe anemia
under 5 years of age in local population as no data is published
and causes of severe anemia in children are also not well
established in global literature. This study can be a land mark in
establishing the local data and hence after identifying the causes
we can accordingly design the preventive strategies among high
risk children with previous positive histories.

MATERIAL AND METHODS

After receiving approval from the hospital's ethical committee the
study was carried out. The study was conducted at Department of
Pediatric Medicine, Children Hospital, Lahore from 5 Sep 2018 to 5
March 2019. Sample size is estimated as 365 using percentage of
iron deficiency anemia (IDA) i.e.63% as cause of severe anemia.'!
The sample is calculated using 5% margin of error and 95%
confidence level. Both male and female patients age between 1
month to 5 years (1 to 60 months) with severe anemia Hb<7 g/dl
were included in this study. Patients with comorbidities other than
anemia (Jaundice, congenital defects, syndromes) were excluded
from the study.

Patients were evaluated for the severity of anemia by the Hb
level, baseline investigations, CBC with peripheral film and retics
count, Hb electrophoresis, osmotic fragility test, G6PD assay,
serum bilirubin, coomb’s test and bone marrow biopsy was done
,when needed. Informed consent was taken from parents and
patients were selected as convenience sampling technique.
Sampling was done on admitted patients in the ward of hospital.
Baseline investigations were recorded. The demographic
characteristics of patients and WHO criteria for Hb level was noted
on the specifically designed study proforma. A blood sample was
drawn and was sent to hospital laboratory for analysis of related
causes of severe anemia.
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Collected data was entered and analyzed using SPSS
software version 17.0. Mean + S.D was used for quantitative data
like age, Hb level and weight of baby. The qualitative data like
gender and causes of severe anemia was presented as frequency
(%). Data was stratified as age, gender, BMI, socioeconomic
status, mother education, living area and duration of anemia to
address effect modifiers. Post stratified chi-square test was applied
by taking < 0.05 as significance.

STUDY RESULTS

The mean age of patients was 30.41 + 18.60 months with
minimum and maximum age as 1 and 60 months. There were
169(46.3%) boys and 196(53.7%) girls with slightly higher female
to male ratio. The mean weight of cases was 15.72 + 4.08 kg with
minimum and maximum weight as 9 and 22 kg. The mean Hb level
was 5.15 + 1.06 g/dL with minimum and maximum Hb as 3.40 and
6.90 g/dL as shown in Table 1.

Table 1: Descriptive statistics of age, weight & Hb
Parameter Mean S.D Range  |[Minimum Maximum
IAge (months) 30.41 18.60 59 1.00 60.00
eight (kg) 15.72 4.08 - 9.00 22.00
Hb (g/dI) 5.15 1.06 3.50 3.40 6.90
Gender Male Female
169(46.30%) 176(53.70%)

Table 2: Frequency of Causes of anemia in different age groups (months)

Causes of anemia

- Total
Sickle cell Septicemia |Malaria

Age groups
(months)  |Iron g
deficiency |Anemia

1-30 123(66.1%) |3(1.6%) |19(10.2%) |41(22%) |186(100.0%)
31-60 109(60.9%) |4(2.2%) |18(10.1%) |48(26.8%)|179(100.0%)
Total 232(63.6%) |7(1.9%) [37(10.1%) |89(24.4%) |365(100.0%)

Chi-square = 1.43 P-value = 0.698 (Insignificant)

Table 3: Frequency of Causes of anemia with respect to gender

Causes of anemia

Gender Idrgf?ciency 2:;'%;6" Septicemia | Malaria Total

Male 102(60.4%) |6(3.6%) |20(11.8%) |41(24.3%) |169(100.0%)
Female 130(66.3%) |1(0.5%) [17(8.7%)  |48(24.5%)|196(100.0%)
Total 232(63.6%) |7(1.9%) |37(10.1%) |89(24.4%) |365(100.0%)

Chi-square = 5.77, P-value = 0.123(Insignificant)

Table 4: Frequency of Causes of anemia with respect to BMI

Causes of anemia

BMI Iron Sickle cell N ) Total

defici f Septicemia |Malaria

eficiency |Anemia
Under o o o o o
weight 109(64.9%) |4(2.4%) |18(10.7%) |37(22%) |168(100.0%)
wg.'gﬁ?' 123(62.4%) |3(1.5%) |19(9.6%) |52(26.4%) |197(100.0%)
Total 232(63.6%) |7(1.9%) |37(10.1%) |89(24.4%) |365(100%)

Chi-square = 1.247, P-value = 0.742 (Insignificant)

Table 5: Frequency of Causes of anemia with respect to SES

Causes of anemia

Income

(RS) Idrgf?ciency iiri:grlﬁiace" Septicemia |Malaria Total
<15000  |120(62.5%) |492.1%) |19(9.9%) ;‘9925'5% 192(100.0%)
égggg' 112(64.7%) |3(1.7%) |18(10.4%) [40(23.1%)|173(100.0%)
Total 232(63.6%) |7(1.9%) |37(10.1%) |89(24.4%) |365(100%)

Chi-square = 0.368, P-value = 0.947 (Insignificant)

The common causes of anemia were assessed as i.e.
232(63.6%%) patients had iron deficiency, 7(1.9%) cases had
Sickle cell anemia, 37(10.1%) cases had Septicemia and
89(24.4%) cases had malaria as shown in Table 2. Stratification of
frequency of causes of anemia with respect to gender, BMI, SES
and mother’s education is given in table no. 3, 4, 5 & 6
respectively.

Table 6: Frequency of Causes of anemia with respect to mother’s education

Causes of anemia

- Total
Sickle cell Septicemia |Malaria

Mother’s

Education |I"on :
deficiency |Anemia

literate  |105(64%) |5(3%)  |13(7.9%) |41(25%) |164(100.0%)

Literate 127(63.2%) |2(1%)  |24911.9%) |48(23.9%)|201(100.0%)

Total 232(63.6%) [7(1.9%) |37(10.1%) |89(24.4%) |365(100.0%)

Chi-square = 3.478, P-value = 0.324 (Insignificant)

DISCUSSION

In the United States, approximately 20 percent of children will
suffer from anaemia at a certain point in their childhood. A
haemoglobin (Hb) or red blood cell (RBC) mass below the 5th
percentile for age is considered anaemia. For the diagnosis of
anaemia, the Hb level of the patient must be compared to
standards based on their age, which is why many labs use adult
norms as a reference.’® The mean corpuscular volume (MCV) is
commonly used to classify anaemia (MCV). If the MCV is below 80
m3 [80 fL], the anaemia is considered microcytic. If the MCV is in
the 80 to 100 m3 [80 to 100 fL] range, the anaemia is considered
macrocytic. As an indicator of RBC variability, the distribution width
of RBCs can be measured. Uniform cell size is suggested by
narrow RBC distribution, but a wide distribution (more than 14
percent) reveals different sizes of RBCs.'*

Pediatric Nutrition Surveillance System Reports have shown
an increase in anaemia prevalence in children of low-income from
13 percent in 2002 to 15 percent in 2007.%° Age-specific causes of
anaemia can be found. Anemia is a discovery that needs to be
investigated further rather than a diagnosis. Due to lower RBC
production or greater RBC turnover, it is more common among
youngsters than adults.®

RBC production is often reduced in patients with iron
insufficiency. Consumption of more than 24 oz. of cow's milk a
day, preterm, poor diet, and chronic blood loss are all risk factors.
Reduced RBC production can also be caused by inflammation,
renal failure, pharmaceutical use, viral infections, and diseases of
the bone marrow. Hemolysis, mechanical destruction of RBCs, or
blood loss can all cause an increase in RBC turnover. The sex,
race, and family history of a person are all possible risk factors for
hemolysis. Immune-mediated hemolysis or oxidative stress may
produce anaemia as a side effect of medication use. People with
mechanical valves or splenomegaly may experience mechanical
damage. Acute bleeding can also cause RBC loss. ¥’

Children under the age of five admitted to a children's
hospital in Lahore, Pakistan, are the focus of the present
investigation. The mean age of patients in this study was 30.41
18.60 months, with a range of 1 to 60 months. The prevalence,
cause, and outcome of severe anaemia in children aged 6 months
to 5 years have recently been studied. According to their findings,
the majority of the patients were under the age of two (63.6
percent).t®

In current study there were 169(46.3%) boys and
196(53.7%) girls cases with slightly higher female to male ratio and
no significant difference in anemia prevelance between different
age groups was found. In another study there was no difference
between anemia prevelance in boys and girls , prevelance was
higher in aged 6-23 months then in those aged 24-59 months.®

In current study the mean Hb level was 5.15 + 1.06 mg/dL
with minimum and maximum Hb as 3.40 and 6.90 mg/dL. The
most common cause of anemia was assessed as iron deficiency
i.e. 232(63.6%) patients.Another study including 227 children with
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median age of 4.5 years showed iron deficiency anemia as the
most common cause in all age groups (38%).*

In current study the common causes of anemia were
assessed as 232(63,6%) cases had iron deficiency anemia,
7(1.9%) cases had Sickle cell anemia, 37(10.1%) cases had
Septicemia and 89(24.4%) cases had malaria. Another study
including 140 patients of severe anemia showed most common
causes of severe anemia as Malaria in 90 (64.3%), Sickle cell
Anemia in 20 (14.3%) and Septicemia as cause of severe anemia
in 21 (15%) children.?

In current study no significant difference in prevelance of
anemia in children having literate vs illiterate mothers and low
socioeconomic status vs high status was found while in another
study high risk factors for anemia were found to be lower maternal
schooling and lower socioeconomic status.*

CONCLUSION

This study concluded that the common causes of severe anemia in
local children are found as 232(63.6%%) patients had iron
deficiency, 7(1.9%) cases had Sickle cell anemia, 37(10.1%) cases
had Septicemia and 89(24.4%) cases had malaria. As anemia is a
global health problem and can badly impact on cognitive and
physical development of children it must be kept in mind that in
future these factors can contribute to severe anemia. So,
preventive and therapeutic strategies must be ensured to minimize
the risk of severe anemia in these children.
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