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Introduction the prevention of unnecessary iron overload. Therefore,
distinguishing between IDA and TT is essential for
effective patient management.4¢ The Mentzer Index has
emerged as a practical tool for differentiating between
IDA and TT in clinical practice. Calculated by dividing
the mean corpuscular volume (MCV) by the red blood
cell (RBC) count, this index provides a simple and cost-
effective method for initial screening. A Mentzer Index
value of >13 is indicative of IDA, while a value <13
suggests TT. Its reliance on parameters obtained from
routine complete blood count (CBC) tests makes it an
accessible and low-cost option, especially in resource-
constrained settings where advanced diagnostic tools
such as hemoglobin electrophoresis or genetic testing
may not be readily available.” In addition to its
practicality, the Mentzer Index addresses several
challenges associated with anemia diagnosis in
pregnancy. It helps reduce diagnostic delays, enabling
timely and  appropriate interventions. Early
differentiation between IDA and TT prevents
complications arising from mistreatment, such as the
risk of iron overload in patients with TT who are
mistakenly prescribed iron supplements. Furthermore,
the Mentzer Index supports informed decision-making
in antenatal care, allowing clinicians to implement
tailored interventions that align with the underlying
cause of anemia.8
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Anemia in pregnancy is a global health concern,
particularly in low- and middle-income countries, where
it affects nearly 40% of pregnant women. This condition
is associated with significant maternal and fetal
complications, including maternal fatigue, increased risk
of infections, preterm birth, low birth weight, and
perinatal mortality. Anemia during pregnancy is a
multifactorial condition, with iron deficiency anemia
(IDA) and thalassemia trait (TT) representing the most
common etiologies. Accurate differentiation between
these two types of anemia is critical, as their
management strategies differ significantly, and
misdiagnosis can exacerbate complications or lead to
unnecessary interventions.!3 Iron deficiency anemia
(IDA) is the most prevalent form of anemia worldwide,
characterized by reduced red blood cell production due
to insufficient iron availability. IDA commonly results
from increased iron demands during pregnancy,
coupled with inadequate dietary intake or chronic blood
loss. In contrast, thalassemia trait (TT) is a genetic
condition associated with impaired hemoglobin
production, resulting in microcytosis and hypochromia.
While IDA typically responds well to iron
supplementation, the treatment for TT is more complex,
involving genetic counseling, prenatal screening, and
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The Role of the Mentzer Index in Anemia
Diagnosis

Calculation and Interpretation

The Mentzer Index is a simple mathematical calculation
derived from routine complete blood count (CBC)
results. It is obtained by dividing the mean corpuscular
volume (MCV) by the red blood cell (RBC) count,
expressed in millions per microliter (uL). This
calculation provides a numerical value that aids in
distinguishing between iron deficiency anemia (IDA)
and thalassemia trait (TT), two common causes of
anemia. A Mentzer Index value of 213 suggests IDA, as
this condition is typically associated with low MCV and
RBC count. Conversely, a value <13 is indicative of TT,
characterized by low MCV but a normal or elevated RBC
count.’ The accessibility of the Mentzer Index lies in its
simplicity and reliance on routinely performed CBC
tests. This makes it an attractive tool in resource-limited
settings where advanced diagnostic techniques such as
hemoglobin electrophoresis or genetic testing are often
unavailable. Additionally, its non-invasive nature and
ease of calculation enable widespread adoption, even in
primary care settings.10

Application in Pregnancy

During pregnancy, anemia is frequently encountered
and can have profound consequences for both mother
and child. The Mentzer Index serves as a valuable tool in
differentiating between IDA and TT, aiding clinicians in
making informed treatment decisions. In cases of IDA,
elevated Mentzer Index values direct healthcare
providers toward iron supplementation, addressing the
underlying deficiency. For TT, a low Mentzer Index
value highlights the need for genetic counseling and
avoidance of unnecessary iron supplementation, which
could lead to iron overload.!!

Benefits in Clinical Practice

Incorporating the Mentzer Index into anemia diagnosis
during pregnancy offers multiple benefits. It facilitates
early differentiation between IDA and TT, reducing
delays in initiating appropriate therapy. This is
particularly important in pregnancy, where untreated
anemia can lead to adverse outcomes such as preterm
delivery, intrauterine growth restriction, and increased
maternal morbidity. Furthermore, the Mentzer Index
minimizes the risk of over-treatment, ensuring that iron
supplementation is reserved for those who will benefit
from it, while patients with TT receive appropriate
genetic evaluation and counseling.12

Implications for Anemia Management
Tailored Treatment Approaches

The use of the Mentzer Index in anemia diagnosis allows
for tailored treatment strategies that address the
specific underlying cause of anemia in pregnant women.
In cases of iron deficiency anemia (IDA), characterized
by a Mentzer Index value of 213, treatment focuses on
iron supplementation. This approach replenishes iron
stores, improves hemoglobin levels, and reduces
symptoms such as fatigue and dizziness, which can
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impact maternal quality of life and fetal growth. In
contrast, a Mentzer Index value <13, indicative of
thalassemia trait (TT), highlights the importance of
avoiding unnecessary iron supplementation, which
could lead to iron overload and associated
complications. Instead, patients with TT benefit from
genetic counseling and prenatal screening to assess the
risk of severe hemoglobinopathies in the fetus.13

Reducing Diagnostic Delays

Anemia during pregnancy is associated with significant
maternal and fetal risks, including preterm birth, low
birth weight, and increased perinatal mortality. The
Mentzer Index facilitates early differentiation between
IDA and TT, enabling clinicians to initiate appropriate
management promptly. This reduces delays caused by
waiting for confirmatory tests and helps mitigate
complications that arise from untreated anemia.
Moreover, the ability to distinguish anemia types using a
simple, accessible tool ensures timely interventions,
particularly in resource-constrained settings where
diagnostic resources may be limited.14

Enhancing Cost-Effectiveness

In regions with limited healthcare infrastructure,
advanced diagnostic tools such as hemoglobin
electrophoresis or genetic testing may be unavailable or
unaffordable. The Mentzer Index offers a cost-effective
alternative for initial screening. Its reliance on routinely
available complete blood count (CBC) parameters
makes it accessible to a broader population, reducing
financial barriers to care. By identifying patients who
require confirmatory testing or specific interventions,
the Mentzer Index helps allocate healthcare resources
more efficiently, ensuring that advanced diagnostic
services are reserved for cases where they are most
needed.1s

Supporting Comprehensive Care

Incorporating the Mentzer Index into anemia
management during pregnancy aligns with the
principles of comprehensive antenatal care. It facilitates
a holistic approach to maternal health by combining
initial screening with confirmatory tests and lifestyle
interventions. For IDA, this may include dietary
counseling to improve iron intake and addressing
contributing factors such as gastrointestinal blood loss.
For TT, the focus shifts to genetic counseling, family
planning, and monitoring fetal hemoglobin status. By
addressing the root causes of anemia, the Mentzer Index
contributes to sustainable improvements in maternal
and fetal outcomes.16

Implications for Public Health

Widespread adoption of the Mentzer Index can
significantly impact public health, particularly in low-
and middle-income countries where anemia prevalence
is high. Its use as a routine screening tool in antenatal
care programs can help identify anemia cases early,
ensuring that interventions are initiated before
complications arise. Additionally, its simplicity and
accessibility make it an ideal candidate for training
healthcare workers in primary care settings,
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empowering them to provide effective maternal care
and improve community health outcomes.”

Challenges and Limitations
Diagnostic Ambiguity in Mixed Anemia

One of the primary limitations of the Mentzer Index is
its inability to accurately diagnose mixed anemia, where
iron deficiency anemia (IDA) coexists with thalassemia
trait (TT). In such cases, the red blood cell (RBC) count
and mean corpuscular volume (MCV) values may not
clearly align with the expected ranges for IDA or TT,
leading to intermediate or misleading Mentzer Index
values. This ambiguity can complicate the diagnostic
process, necessitating further confirmatory testing, such
as serum ferritin measurements or hemoglobin
electrophoresis, to determine the precise etiology of
anemia.!®

Influence of Concurrent Conditions

The accuracy of the Mentzer Index can be influenced by
concurrent medical conditions that affect RBC
parameters. Chronic infections, inflammation, or other
underlying diseases can alter the MCV or RBC count,
potentially skewing the index value. For example, in
inflammatory states, changes in iron metabolism may
mask or mimic the characteristics of IDA. These factors
can limit the reliability of the Mentzer Index,
particularly in pregnant women with multiple
comorbidities, underscoring the need for
comprehensive clinical evaluation and additional
diagnostic tools.19-20

Limited Scope as a Screening Tool

While the Mentzer Index is a valuable screening tool, it
is not a definitive diagnostic method. Its simplicity,
though advantageous, also restricts its ability to capture
the complexity of anemia pathophysiology. For example,
the index does not differentiate between different forms
of thalassemia or detect other less common causes of
anemia, such as vitamin B12 or folate deficiencies. Its
use is therefore limited to preliminary differentiation
between IDA and TT, necessitating further
investigations to confirm the diagnosis and guide
treatment.21-22

Challenges in Low-Resource Settings

Although the Mentzer Index is cost-effective and
accessible, its reliance on accurate and high-quality
complete blood count (CBC) results can pose challenges
in low-resource settings. Poorly calibrated laboratory
equipment or lack of trained personnel may
compromise the reliability of the RBC count and MCV
values, leading to erroneous index calculations.
Additionally, the wunavailability of follow-up
confirmatory tests, such as ferritin assays or
hemoglobin electrophoresis, may hinder the effective
use of the Mentzer Index in guiding treatment
decisions.23-24

Risk of Over-Reliance

Over-reliance on the Mentzer Index without
confirmatory testing can lead to misdiagnosis and

(3]
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inappropriate management. For instance, patients with
a falsely elevated index value may be misclassified as
having IDA and treated with unnecessary iron
supplementation, potentially resulting in iron overload
in those with TT. Conversely, underestimating the
complexity of anemia in patients with mixed etiologies
could delay appropriate interventions, increasing the
risk of maternal and fetal complications.25-26

Need for Training and Awareness

The successful application of the Mentzer Index in
clinical practice requires adequate training of
healthcare providers. Misinterpretation of the index or
lack of awareness about its limitations can reduce its
diagnostic utility. Educational initiatives are essential to
ensure that clinicians understand when and how to use
the Mentzer Index effectively, as well as the importance
of complementing it with additional diagnostic
methods.?”

Conclusion

The Mentzer Index serves as a valuable and accessible
tool for the initial evaluation of anemia during
pregnancy, offering a simple and cost-effective method
to differentiate between iron deficiency anemia (IDA)
and thalassemia trait (TT). Its reliance on routinely
performed complete blood count (CBC) parameters
makes it particularly advantageous in resource-limited
settings where advanced diagnostic facilities are
unavailable. By enabling timely and accurate
identification of the anemia type, the Mentzer Index
facilitates targeted interventions that improve maternal
and fetal health outcomes. However, the Mentzer Index
is not without its challenges. Its diagnostic accuracy can
be affected by mixed anemia, concurrent medical
conditions, and limitations inherent to the index itself,
such as its inability to differentiate between all forms of
anemia. Over-reliance on the index without
confirmatory  testing risks  misdiagnosis  and
inappropriate management. Therefore, its application
should be complemented by additional diagnostic tests,
including serum ferritin measurements, hemoglobin
electrophoresis, and genetic counseling when necessary.
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