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Abstract

Thalassemia trait is a common inherited disorder characterized by microcytic,
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hypochromic anemia, often misdiagnosed as iron deficiency anemia (IDA). This
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This is an open access article
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using the Mentzer index (MCV/RBC) indicated thalassemia trait. The diagnosis
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and appropriate treatment. Prompt recognition and correct diagnosis are
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INTRODUCTION
Thalassemia trait is a hereditary blood disorder Access this Journal Online
resulting from mutations in the globin genes, Quick Response Code
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leading to reduced synthesis of one or more globin
chains.!  This defect consequently causes
ineffective erythropoiesis resulting into anemia
Anaemia seen in cases of thalassemia is usually
microcytic, hypochromic anemia that can easily be
confused with iron deficiency anemia (IDA),
particularly in regions where both conditions are
prevalent. The differentiation between these two
types of anemia is critical for appropriate
management.?
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The global prevalence of thalassemia trait varies
widely, with high  frequencies in the
Mediterranean, African, and Southeast Asian
populations. It is estimated that approximately 5%
of the world’s population carries a thalassemia
gene, making it one of the most common inherited
disorders. The pathophysiology of thalassemia
involves the imbalanced production of globin
chains, leading to ineffective erythropoiesis,
haemolysis, and varying degrees of anemia.®

Clinically, thalassemia trait often presents with
mild to moderate anemia, which might be
asymptomatic or associated with nonspecific
symptoms such as fatigue and pallor. The diagnosis
is typically suspected based on microcytic anemia
observed in complete blood count (CBC) results.
Important diagnostic clues include a low mean
corpuscular volume (MCV) and mean corpuscular
haemoglobin (MCH). The Mentzer index,
calculated as MCV divided by the red blood cell
(RBC) count, is a useful tool in differentiating
thalassemia trait from IDA; a Mentzer index of less
than 13 suggests thalassemia trait, whereas a higher
index is indicative of IDA.*

In this report, we present the case of a 3-year-old
boy initially misdiagnosed with IDA, who was later
correctly diagnosed with thalassemia trait using the
Mentzer index, highlighting the importance of
accurate diagnostic differentiation to ensure
appropriate treatment.

CASE REPORT

A 3-year-old boy presented to the pediatric clinic
with complaints of fatigue and pallor observed over
the past few months. He had no significant past
medical history and his diet was reportedly well-
balanced. Physical examination revealed pallor, but
no hepatosplenomegaly or other abnormalities.
Initial laboratory investigations  showed
hemoglobin (Hb) of 6.3 g/dL, MCV of 37.78 fL,
and MCH of 12.48 pg, leading to a presumptive
diagnosis of iron deficiency anemia. The patient
was started on oral iron supplementation. However,
after two months of iron therapy, there was no
significant improvement in his hemoglobin levels
or clinical symptoms.

A follow-up CBC revealed persistent microcytic
anemia with a hemoglobin level of 6.3 g/dL, MCV
of 37.78 fL, and an RBC count of 5.05 million/uL.
The Mentzer index was calculated to be 7.46
(MCV/RBC), suggesting thalassemia trait rather
than iron deficiency anemia. Further investigations

including iron studies showed normal serum iron,
ferritin, and total iron-binding capacity (TIBC)
levels, ruling out iron deficiency. Hemoglobin
electrophoresis revealed an increased level of Hb
A2 at 5.1%, consistent with beta-thalassemia trait.

Consequently,  iron  supplementation  was
discontinued, and folic acid was initiated. The
patient's parents were counselled about the
hereditary nature of the condition and its
implications. Over the next several months, the
patient's hemoglobin levels stabilized, and his
symptoms improved.

Parameter Result Unit Reference

Range

Hemoglobin (Hb) 6.3 g/dL 12-18

Red Blood Cell (RBC) 5.05 million/uL  4.5-6.5

Count

Packed Cell Volume 1908 % 37-54

(PCV)

Mean Corpuscular 3778 fL 82-98

Volume (MCV)

Mean Corpuscular 1248 pg 27-33

Hemoglobin (MCH)

Mean Corpuscular 33.02 % 32-36

Hemoglobin

Concentration

(MCHC)

Red Cell Distribution  27.3 % 11.0-14.5

Width (RDW-CV)

Mentzer Index 7.46 - <13 for

Thalassemia
Table 1: Haematological Profile of the case.

DISCUSSION

Thalassemia trait and iron deficiency anemia are
common causes of microcytic anemia in children,
but their management differs significantly.
Misdiagnosis can lead to inappropriate treatment,
as seen in this case. The Mentzer index is a simple
yet valuable tool that can aid in the differentiation
between these conditions. A Mentzer index of less
than 13 suggests thalassemia trait, whereas a value
greater than 13 typically indicates iron deficiency
anemia.®

Several studies have validated the utility of the
Mentzer index in differentiating between
thalassemia trait and iron deficiency anemia. For
instance, a study by Demir et al. demonstrated that
the Mentzer index had a high sensitivity and
specificity in distinguishing between these two
conditions. Similarly, another study by Batebi et al.
confirmed the reliability of the Mentzer index as a
first-line screening tool for thalassemia trait.°
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In this case, the use of the Mentzer index was
crucial in redirecting the diagnosis and
management from iron deficiency anemia to
thalassemia trait. The cessation of unnecessary iron
supplementation and the initiation of folic acid
improved the patient's clinical condition,
demonstrating the importance of accurate
diagnosis.’

Moreover, this case highlights the need for a
thorough evaluation of anemia in children,
especially when there is no response to iron
therapy. Genetic counseling and family screening
are also essential components of managing
thalassemia trait to identify carriers and provide
appropriate advice on reproductive options.

CONCLUSION

This case emphasizes the importance of accurate
differentiation between thalassemia trait and iron
deficiency anemia in pediatric patients presenting
with microcytic anemia. The Mentzer index is a
valuable diagnostic tool that can guide appropriate
management, preventing unnecessary treatments
and improving patient outcomes.
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