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Abstract

Anemia is one of the most common hematological conditions in children, often resulting from
nutritional deficiencies, chronic diseases, or inherited disorders. Early diagnosis and appropriate
treatment are essential for preventing long-term complications. Clinical laboratory tests are key to
diagnosing anemia and determining its underlying cause. This article reviews the most commonly
used blood tests for diagnosing anemia in children, such as complete blood count (CBC),
reticulocyte count, serum ferritin, iron levels, vitamin B12, and folate. It also discusses the role of
these tests in differentiating between types of anemia, including iron-deficiency anemia,
megaloblastic anemia, and hemolytic anemia.

Keywords: Anemia, pediatrics, blood tests, CBC, reticulocyte count, iron-deficiency anemia,
megaloblastic anemia, hemolytic anemia, vitamin B12, folate.

Introduction

Anemia in children can be caused by a variety of factors, ranging from nutritional deficiencies to
chronic diseases and genetic conditions. Diagnosing the underlying cause of anemia is crucial to
ensuring appropriate treatment and preventing complications. Laboratory blood tests are the
cornerstone of anemia diagnosis, providing vital information on red blood cell production,
hemoglobin levels, and iron status. Understanding the different types of anemia and their causes
requires a thorough analysis of laboratory test results, which is critical in guiding pediatric
treatment plans.
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{% Methodology

Several blood tests are routinely used in the diagnosis of anemia in children. These tests help assess
red blood cell count, hemoglobin levels, and iron stores, and can also identify the presence of
underlying diseases or nutritional deficiencies.

Complete Blood Count (CBC):

The CBC is the first-line test in the evaluation of anemia. It provides critical information about the
number and characteristics of red blood cells (RBCs). Key parameters include hemoglobin
concentration, hematocrit, mean corpuscular volume (MCV), and mean corpuscular hemoglobin
concentration (MCHC). Low hemoglobin and hematocrit levels, along with changes in MCV, can
help differentiate between different types of anemia.

An MCV less than 80 fL typically indicates microcytic anemia, often caused by iron deficiency,
while an MCV greater than 100 fL is characteristic of megaloblastic anemia, commonly due to
vitamin B12 or folate deficiency.

Reticulocyte Count:
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g Reticulocytes are immature red blood cells, and their count is used to assess the bone marrow’s
= response to anemia. A high reticulocyte count suggests that the bone marrow is actively producing
GC) % new red blood cells, which is often seen in cases of hemolysis or blood loss. A low reticulocyte
_ 2 count indicates a poor bone marrow response, which may be seen in conditions such as iron-
O I deficiency anemia or anemia due to chronic disease.
O 9
v = Iron Studies (Serum Iron, Ferritin, Total Iron-Binding Capacity - TIBC):
E % Iron studies are critical for diagnosing iron-deficiency anemia, the most common type of anemia
Y= o in children. Serum iron measures the amount of iron circulating in the blood, while ferritin is a
E 2 protein that stores iron and is considered the most reliable marker of iron deficiency. TIBC
(qv] % measures the amount of transferrin (iron-binding protein) available to transport iron. Low serum
E @ iron and ferritin, along with a high TIBC, are indicative of iron deficiency.
= In contrast, elevated ferritin levels may suggest anemia of chronic disease or other inflammatory
O conditions.
=

Vitamin B12 and Folate Levels:

Vitamin B12 and folate are essential for red blood cell production. Deficiencies in either can lead
to megaloblastic anemia, which is characterized by larger-than-normal red blood cells. Serum
vitamin B12 and folate levels help differentiate megaloblastic anemia from other types of anemia,
such as iron deficiency.

icine

Peripheral Blood Smear:

A peripheral blood smear is a microscopic examination of blood cells, which can provide
additional information about the type and cause of anemia. For example, a blood smear may reveal
anisocytosis (variation in red blood cell size), poikilocytosis (abnormal red blood cell shapes), or

93| Page

% Web of Med

X

a4
4



cﬁ.ﬁ
= "t:::,:.
. A

i

|
'

, Practice and Nursing

0
I
O Z
cC 3
2N C
O =
O 9
D
= c
O 5
—_ 9
© =
S a
S5
@)
=
<
=
O

% Web of Med

a4
4

Volume 3, Issue 2, February 2025 ISSN (E): 2938-3765

the presence of sickle-shaped cells, which can help identify conditions like sickle cell anemia or
thalassemia.

Results

Blood tests play a crucial role in diagnosing anemia in children and determining its cause. A low
hemoglobin level on the CBC is the hallmark of anemia, but further testing is required to pinpoint
the specific type. In cases of iron-deficiency anemia, serum iron and ferritin levels will typically
be low, while TIBC will be elevated. A low reticulocyte count may indicate poor red blood cell
production due to insufficient iron stores.

In megaloblastic anemia, characterized by enlarged red blood cells, low levels of vitamin B12
and/or folate are common findings. Additionally, the CBC will often show a high MCV, and the
blood smear may reveal large, immature red blood cells.

For hemolytic anemia, a high reticulocyte count and abnormal blood smear findings, such as the
presence of fragmented red blood cells (schistocytes), are often seen. In sickle cell anemia, the
blood smear typically shows sickle-shaped red blood cells, while thalassemia may be indicated by
microcytosis and hypochromia (pale red blood cells).

Conclusion: Clinical laboratory tests are fundamental in diagnosing anemia in children, as they
provide essential information to identify the type, cause, and severity of the condition. The
complete blood count (CBC) is the first-line test used to detect anemia and guide further
investigations. By evaluating key parameters such as hemoglobin, hematocrit, and mean
corpuscular volume (MCV), clinicians can narrow down the potential causes of anemia. For
example, microcytic anemia with a low MCV is typically indicative of iron deficiency, while a
high MCV suggests a deficiency in vitamin B12 or folate.

Tests like reticulocyte count and iron studies provide deeper insight into bone marrow activity
and the body’s iron status. A high reticulocyte count may point to ongoing red blood cell
production in response to blood loss or hemolysis, while low iron levels, along with low ferritin
and high total iron-binding capacity (TIBC), are hallmark signs of iron-deficiency anemia.
Vitamin B12 and folate testing help diagnose megaloblastic anemia, while abnormalities in the
peripheral blood smear provide additional clues, identifying conditions like sickle cell anemia,
thalassemia, or hereditary hemolytic anemias.

By utilizing these laboratory markers, pediatricians can accurately diagnose the underlying cause
of anemia and tailor treatment accordingly. For instance, iron-deficiency anemia can be managed
with iron supplementation, while megaloblastic anemia may require vitamin B12 or folate
supplementation. In cases of hemolytic anemia, identifying the underlying cause—whether
genetic, autoimmune, or related to infection—can guide specific treatments aimed at addressing
the root issue.

In addition to providing immediate diagnostic clarity, laboratory tests are also valuable in
monitoring the progression of treatment. Regular follow-up blood tests allow clinicians to assess
the efficacy of therapy, adjust treatment plans, and ensure that the child’s red blood cell production
returns to normal. Timely diagnosis and effective treatment of anemia are crucial to prevent
complications such as developmental delays, fatigue, and, in severe cases, organ damage.

As technology advances, diagnostic methods are becoming increasingly sensitive and efficient,
improving our ability to detect anemia at earlier stages and providing more precise differentiation
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between types of anemia. This ongoing progress promises to enhance the management of pediatric
anemia, ensuring better health outcomes for children and reducing the long-term effects of
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T untreated anemia. In conclusion, clinical laboratory diagnostics are indispensable tools in the
comprehensive care of children with anemia, enabling healthcare providers to offer more
g personalized, effective treatment plans that support optimal growth, development, and quality of
e life.
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