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ABSTRACT

Objective: To determine the cause of hypochromic microcytic anemia in children presenting to Pediatric Outpatient
Department (OPD).

Study Design: Descriptive cross-sectional.

Place and Duration of Study: Departments of Pathology and Pediatrics, Combined Military Hospital (CMH) Sargodha, from
Jan to Jul 2022.

Methodology: All patients having hypochromic microcytic anemia, aged between 6 months to 12 years of age, and fulfilling
inclusion and exclusion criteria, were included in the study. Diagnosis and grading of anemia were done according to World
Health Organization (WHO) criteria. Detailed clinical history, examination, and a panel of investigations, including
hematological indices and parameters, biochemical, and immunological investigations, were done for evaluation.

Results: A total of 359 children with hypochromic microcytic anemia were evaluated. The mean age of children was 2.95+2.40
years with male to female ratio of 1.6:1. In terms of severity, 3(3.03%) children had mild anemia, 38(38.38%) had moderate
anemia and 58(58.58 %) had severe anemia. Iron deficiency was found in 205(57.10%) children, followed by mixed deficiency in
91(25.30%), B-Thalassemia trait in 42(11.70%), and normal chemical and immunological profile in 21(5.80%) children. One
case, each, of hereditary spherocytosis and lymphoblastic leukemia, was diagnosed on the basis of peripheral film.

Conclusion: Nutritional deficiency was the most common etiology of hypochromic microcytic anemia followed by the -
Thalassemia trait; thus, chronic disease should be kept in mind while investigating refractory cases.
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INTRODUCTION

Hypochromic microcytic anemia (HM Anemia) is
a frequent morphologic anemia followed by
normocytic anemia, hypochromic anemia, normocytic,
and macrocytic anemia.! Iron deficiency anemia (IDA)
and p-Thalassemia trait are the most common
disorders presenting with microcytic hypochromic
blood picture while other causes can be chronic
illnesses, hemoglobinopathies, hemolytic anemias, and
lead poisoning.? Infants and children diagnosed with
IDA require proper iron replacement therapy for

thalassemia trait or minor is usually asymptomatic, -
thalassemia intermedia and major are severe forms
that are distinguished by their clinical behavior and
transfusion dependence. Laboratory findings include
HM anemia and normal red cell distribution width
(RDW). Proper family and transfusion history,
complete blood picture, morphology, hemoglobin
electrophoresis, and high performance liquid
chromatography are essential for the diagnosis of
thalassemia.5 Sometimes, IDA and vitamin B-12
deficiency co-exist which obscure megaloblastic

neurological growth.> The concurrent presence of
different anemias masks the typical findings which
cause difficulties in reaching accurate diagnosis.* After
IDA, hemoglobinopathies are common causes of
anemia with hypochromic microcytic blood picture. -
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anemia and present initially with a hypochromic
microcytic picture with preexisting iron deficiency
anemia or thalassemia.® Lactate dehydrogenase
enzyme (LDH) can be used as a differentiating marker
between megaloblastic anemia and mixed nutritional
deficiency anemia as serum LDH levels were high in
megaloblastic anemia when compared with mixed
deficiency anemia. Direct coombs test Positive
autoimmune hemolytic anemia can also present with
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hypochromic microcytic blood picture.” Refractory
cases with confirmed IDA along with pallor and
delayed growth should be worked up for chronic
diseases.”® Rare conditions like acute lymphoblastic
leukemia can present in children with simple
symptoms of anemia and a detailed workup of the
patient is of paramount importance.? The rationale of
this study was to determine the frequency of different
causes of HM Anemia in children presenting to
pediatrics OPD.

METHODOLOGY

This descriptive cross-sectional study was
conducted in the Departments of Pathology and
Pediatrics at Combined Military Hospital (CMH)
Sargodha, from January to July 2022. Prior approval of
Ethics Board was taken vide Letter Number IERB/ 01/
2023. A sample size of 270 was calculated using WHO
calculator with an anticipated frequency anemia in
children of 53%1 and confidence interval of 90%. A
total of 359 samples were collected using non-
probability consecutive sampling technique. Newly
diagnosed patients, who were cases according to
World Health Organization (WHO) recommended
ranges, with mean corpuscular volume (MCV) <80 fl
and mean corpuscular hemoglobin (MCH) <27 pg
were included.l®1l Informed, written consent was
taken from parents of children followed by detailed
history and clinical examination. Anemia was
diagnosed in children aged 6 months to 5 years with a
hemoglobin (Hb) level below 11 g/dl, and in children
aged 6 to 12 years with an Hb level below 12 g/dL
Cases were further graded by severity: mild anemia
was defined as an Hb greater than 10 g/dl but below
the cut-off value for the child's age group, moderate
anemia as an Hb between 7 and 10 g/dl, and severe
anemia as an Hb at or below 7 g/dl.

Inclusion Criteria: All children having age from 6
months to 12 years, reporting to Pediatrics OPD,
having symptoms of anemia and having hypochromic
and microcytic picture were included in the study.

Exclusion Criteria: Children suffering from chronic
diseases like transfusion-dependent anemias, anemia
due to known chronic diseases (tuberculosis,
lymphoma, chronic kidney disease, tumors,
rheumatoid arthritis, inflammatory bowel disease) and
chronic hemolytic disorders such as paroxysmal
nocturnal hemoglobinuria were excluded from the
study.

Complete blood counts were done using Sysmex
XP-100 automated hematology analyzer, and

parameters included Hb%, packed cell volume (PCV),
red blood cell (RBC) count, RBC indices, mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), red cell distribution width
(RDW), total white blood cell (WBC) including
differential count and platelet count. Manual
peripheral smears and reticulocyte counts were done
by a consultant hematologist using Leishman stain
and supravital staining with brilliant cresyl blue.
Further evaluation was done at reference lab for
specialized tests while hemoglobin electrophoresis
was done for diagnosis of hemoglobinopathies.
Chemical and immunological profiles including serum
ferritin, serum Vitamin B-12, folate levels, lactate
dehydrogenase (LDH) and direct antiglobulin (DAT)
test were also done. Osmotic fragility test and bone
marrow aspiration were also done where required.
Data was entered in Statistical Package for Social
Sciences (SPSS) version 27.00 for statistical analysis.
Mean, minimum value, maximum value and standard
deviations were computed for continuous variables
like age, WBC, Hb, MCV, CMH, RBC, Platelets, RWD.
Normality was checked by Shapiro-Wilk Test and
Kolmogorov-Smirnov test while total percentage of
anemia calculated for all patients.

RESULTS

A total of 359 children with HM anemia fulfilling
inclusion and exclusion criteria were included in the
study. Majority of patient population was between the
age range of 2 to 5 years with mean age being
2.95+2.40 years, of which 224(62.40%) were male and
135(37.60%) were female, however, age was not
normally distribute and male to female ratio was 1.6:1.
Severe anemia was noted in 209(58.20%) individuals
and was the most commonly occurring while
139(38.70%) patients had moderately severe anemia
and 11(3.10%) had mild anemia, as shown in Figure.

Among hypochromic microcytic anemic cases,
the most common cause noted in 205(57.10%) cases
was iron deficiency followed by mixed deficiency in
91(25.30%) patients while 42(11.70%) patients had (-
thalassemia trait and hypochromic microcytic anemia
with normal chemical and immunological profile was
seen in 21(5.80%) case, however, 21(5.80%) had other
diseases, which included celiac disease, which was
found with anti-TTG antibodies and hereditary
spherocytosis (HS) and acute lymphoblastic leukemia
(ALL) on peripheral smear. Both cases were confirmed
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by reference lab. A summary of hematological
laboratory parameters is shown in Table.

u Mild Moderate Severe

Figure: Distribution of Mild, Moderate and Severe Anemia
(n=359)

Table: Summary of Laboratory Parameters (n=359)

MeantSD Maximum | Minimum
WBC 12.10+4.40 24.00 5.50
Hb 7.00£1.50 10.80 4.50
MCV 60.4049.20 77.00 45.50
MCH 14.7043.20 23.10 8.80
RBC 4.80+0.73 6.40 3.40
Platelets 412+91.00 676.00 39.00
RDW 41.50+5.20 54.60 32.10

* WBC: Total White Blood Cell, Hb: Hemoglobin, MCV: Mean
Corpuscular Volume, MCH: Mean Corpuscular Hemoglobin, RBC:
Red Blood Cell, RDW: Red Cell Distribution Width

DISCUSSION

Hypochromic microcytic anemia is the most
common subtype of anemia while iron deficiency
anemia and p-thalassemia trait are common causes of
hypochromic microcytic anemia.’> The present study
has validated the etiology of HM anemia presenting in
Pediatrics OPD as in this present study, the mean age
was 2.912 years which is slightly higher than the age
range of 1.7+0.9 years, noted by another author.’® The
most likely reason is the narrower age range of
children included in the study, this being 6 to 59
months, however, in our study, the age range for the
inclusion of cases was wider, extending from 6 months
to 12 years. Additionally, the sample size of the
present study was quite small compared to their
study13. In another study, 14 the mean age was 7.5t5
years, which was higher than the mean age found in
our study and probable reason for this difference was
the wide age range of patients, from 1 month to 18
years, while male to female ratio of both the
studies,’34 was comparable with the present study.

Our study was also comparable with another study,
where 2% cases had mild anemia, 40% had moderate
anemia and 58 % had severe anemia.! In our study,
the most common cause of anemia was iron deficiency
anemia followed by mixed deficiency anemia and p-
Thalassemia trait, which is comparable with other
studies,!1® found in literature. Nutritional deficiency
may present as iron deficiency, vitamin B12 deficiency,
and/or folate deficiency, and while peripheral blood
smear is always considered an important diagnostic
tool for the evaluation of anemia, it not only aids in
identification of the type of nutritional deficiency but
also helps in screening important disorders like
leukemia, microangiopathic hemolytic anemias, and
chronic malaria, and early intervention in such cases
found on peripheral smear drastically improves
clinical outcomes of the patients.’’1? In the present
study, we were also able to identify one case of acute
lymphoblastic leukemia and one case of hereditary
spherocytosis on the peripheral film which was found
to be comparable on literature search with previously
conducted studies,'920 were the authors were also able
to find similar percentage of such cases on the
peripheral film. As IDA often presents as the only
presenting sign of chronic diseases such as celiac
disease and other malabsorption syndromes, patients
who are not responding to treatment should be
screened for these chronic diseases and early specific
treatment should be given to these children to prevent
them from developing neurological deficits.?1.22

LIMITATIONS OF STUDY

While serum ferritin levels are used for the evaluation
of decreased iron levels in the blood in conjunction with
hypochromic microcytic RBC’'s morphology, ferritin is an
acute phase reactant protein, which has a diagnostic value in
case of low levels, however, it has less reliability in the case
of normal and high levels. In cases where IDA is suspected
despite ferritin being normal, Perl’s stain is used to
demonstrate iron reserves, morphologically, on bone
marrow aspirate (BMA) but as BMA is an invasive
procedure and in the majority of cases it is not justified to
subject pediatric patients to this, thus, we did not perform
this test and were limited to testing serum only.

CONCLUSION

Iron deficiency anemia is the most common cause of
hypochromic microcytic anemia and peripheral blood smear
is an important diagnostic tool which provides essential
information about underlying diseases, warranting early
intervention and improved outcome. As one of the major
areas for improvement in primary health care is prevention
and early diagnosis of anemia, due to its association with
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delay in psychomotor development among school going
children.
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