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Abstract

Original Research Article

Context: Beta thalassemia trait (beta-TT) is common among Indian population especially among communities like
Sindhis, Bengalis and Guijaratis (Lohanas). Individuals having beta-TT have mild Microcytic Hypochromic Anemia
(MCHCA) and asymptomatic course same as that of Iron Deficiency Anemia (IDA). The aim of our study is to
evaluate the reliability of Mentzer index as a screening tool in diagnosis of beta-TT and differentiate between other
causes of MCHCA. Aim: To study the reliability of Mentzer index as a screening tool for diagnosis of beta
thalassemia trait. Methods and Material: The data were taken from 100 patients of Microcytic Hypochromic Anemia
at Green Cross laboratory, C. U. Shah Medical College and Hospital, who underwent CBC (Complete Blood Count)
and Hb electrophoresis. Statistical analysis used: Sensitivity, Specificity, Positive predictive value (PPV), Negative
predictive value (NPV). Results: The blood samples of 100 patients (Age: 0-26 years), who are included in the study,
were run through a 5-part cell counter which revealed Hb, PCV, MCV and RDW of each sample. The peripheral
smear examination of the samples revealed the finding of Microcytic Hypochromic Anemia. All 100 blood samples
then studied for Hb electrophoresis. Out of 100 patients 58 patients had Mentzer index <13, out of which 43 patients
were diagnosed with beta thalassemia trait by Hb electrophoresi (Hb A2 >3.5%). Conclusions: Mentzer index is a
reliable screening tool for diagnosis of beta-TT and it can be used as a screening tool at small setups and at peripheral

areas where Hb electrophoresis is not readily available.
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INTRODUCTION

Thalassemia is th most common genetic
disorder worldwide. WHO reported that 5% of the
world’s population i thalassemia carriers [1]. Beta
thalassemia trait (beta-TT) is common among Indian
population especially among communities like Sindhis,
Bengalis and Gujaratis (Lohanas, Kachchhis).
Thalassemia results from impaired globin chain
synthesis and decreased hemoglobin (Hb) synthesis,
resulting in microcytosis and hypochromia. 1.5% of the
world's population carries genes for B-thalassemia [2].
While the diagnosis of beta thalassemia major usually
becomes obvious within initial years of life because of
progressive anemia, it is children with beta thalassemia
trait who pose a diagnostic dilemma [3, 4].

Iron deficiency anemia (IDA) is also a very
common in Indian population. So, it is of utmost
importance to differentiate children having microcytic
hypochromic anemia due to thalassemia trait from those
due to iron deficiency anemia because of obvious

implications beta-TT will have on management of these
children [5].

A definitive diagnosis of beta-TT based on the
result of HbA2 electrophoresis. Primary screening tests
to evaluate thalassemia are Complete Blood Count
(CBC) and other blood indices. One of the examination
parameters that can be used for thalassemia carrier
screening test is Mentzer index. Mentzer index is
calculated using the following formula.

Mentzer index = MCV (fL) x 100 / RBCCount
(millions per microlitre)

Mentzer index is an MCV/RBC ratio
calculation in which patient with a value of <13 is
diagnosed as thalassemia carriers while a value of >13
is found in patients with iron deficiency [6, 7].

SuBJECTS AND METHODS

In this study, the data were taken from 100
patients of Microcytic Hypochromic Anemia at Green
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Cross laboratory, C. U. Shah Medical College and
Hospital, who underwent CBC (Complete Blood Count)
and Hb electrophoresis examination between august
2019 and october 2020. The blood samples of 100
patients (Age group 0-26 years) who are included in the
study were taken in EDTA vaccuate, run through a 5
part cell counter which revealed Hb, PCV, MCV, MCH
and RDW of each sample.

Mentzer index (MCV/RBC) calculation was
done of all the samples. The peripheral smears of all the
samples were examined under microscope which
revealed the finding of Microcytic Hypochromic
Anemia.

All 100 blood samples then studied for Hb
electrophoresis and results of it were compared to the
results of Mentzer index.

Inclusion criteria

a) Age group 0 to 26 years

b) Patients diagnosed with microcytic hypochromic
anemia.

Exclusion criteria

a) Coexistence of other hematological condition like
autoimmune hemolytic anemia, aplastic anemia, sickle
cell disease or lead intoxication.

b) History of blood transfusion in near past

RESULTS AND DISCUSSION

The blood samples of 100 patients who were
included in the study were run through a 5 part cell
counter which revealed decreased Hb, PCV, MCV,
MCH and MCHC. The complete blood count indices
and peripheral smear examination of these 100 patients
revealed microcytic hypochromic anemia.

Out of 100 patients with microcytic
hypochromic anemia, 58 patients had Mentzer index
less than 13. All these blood samples then tested for Hb
electrophoresis. Out of 58 patients with Mentzer index
less than 13, 43 patients were diagnosed with beta-TT
by Hb electrophoresis (Hb A2 more than 3.5%). Out of
42 patients with Mentzer index more than 13, 2 patients
were diagnosed with beta-TT by Hb electrophoresis.

Sensitivity is the measure of probability that a
test will indicate 'disease’ among those who are having
the disease while specificity is the fraction of those
patients without disease who will have a negative test
result with gold standard test. Positive predictive value
indicates proportion of true positive cases which gives
positive results on both screening test and gold standard
test while negative predictive value indicates proportion
of true negative cases which gives negative results on
both screening test and gold standard test. Accuracy
indicates the ability of a test to identify true positive and
true negative results.

Mentzer index of patients with MCHCA | Beta-TT in Hb electrophoresis | Total
Yes No
<13 43 15 58
>13 02 40 42
Total 45 55 100

In our study, Mentzer index was found to be
reliable to diagnose beta-TT with sensitivity of 95.5%,
specificity of 72.7%, positive predictive value of
74.13%, and negative predictive value of 95.23% and
accuracy of 83%. This indicates the reliability of
Mentzer index in diagnosis of beta-TT as it rarely
misdiagnoses those who are not having beta-TT.

Beta-TT and IDA are among the most common
causes of microcytic hypochromic anemia encountered
in India. Distinguishing beta-TT from IDA has
important clinical implications because each disease has
an entirely different cause, prognosis, and treatment.
Patients of beta-TT are usually asymptomatic or they
present with similar clinical picture as that of IDA.
Misdiagnosis of beta-TT has consequences for offspring
leading to beta thalassemia disease.

In iron deficiency anemia reduced PCV, MCV,
MCH, and MCHC are seen but the diagnosis is
confirmed by carrying out iron studies. The classical
findings seen in iron deficiency anemia are reduced
serum ferritin and serum iron and increased total iron

binding capacity. Confirm diagnosis of beta-TT can be
done by measuring the HbA2 concentration of lysed
RBCs via Hb electrophoresis. Therefore, it is necessary
to select appropriate individual for a detailed
examination on basis of CBC & Mentzer index. The
diagnosis of thalassemia is dependent upon
demonstration of increased HbA2 levels in blood (>
3.5%) on Hb electrophoresis and mutation analysis [8].

Though the definitive test for thalassemia is
Hb electrophoresis, it is difficult to perform this test in
all patients as they are costly. Also Hb electrophoresis
is not readily available at smaller setups in peripheral
areas. For this reason Mentzer index is used as a
diagnostic screening tool to differentiate between iron
deficiency anemia and thalassemia trait [9].

In 2009, Ehsani et al. showed that the best
discrimination index according to Youden’s criteria was
the Mentzer index (90.1%), followed by the Ehsani et
al. index (85.5%). In their study, the Mentzer and
Ehsani et al. wer able to correctly diagnose 94.7% and
92.9% of cases, respectively [10].
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