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Prevalence of Thalassemia Traits in People without Anemia or
Microcytosis
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Introduction: The mean corpuscular volume (MCV) lower than 80 fL is always used as one clue for screening

thalassemia/hemoglobinopathy. Objective: To survey the alpha-thalassemia-1, beta-thalassemia and
hemoglobinopathy in the individuals who have normal hemoglobin (Hb) concentration and normal MCYV.
Materials and Methods: The participants with normal Hb level and normal MCV randomly selected from the
physically normal people are investigated for Hb typing and PCR for alpha-thalassemia-1 genotyping. Results:
From 152 participants, there are no alpha-thalassemia-1 trait (SEA and Thai types), 24 Hb E traits (15.8 %), 3 Hb

Constant-Spring traits (2.0%) and 1 beta thalassemia trait (0.6%) Conclusion: The alpha-thalassemia-1 can be

excluded in people with normal Hb concentration and normal MCV.
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Introduction

Thalassemia is a group of genetic disorders
resulting in the decreased production of globin chains,
alpha or beta, leading to the decreased production of
hemoglobin (Hb). For the heterozygous state, it can
be recognized by the microcytosis of its red blood cell
or the decreased mean corpuscular volume (MCV) of
less than 80 fL. For alpha-thalassemia-1 or alpha(0)-
thalassemia traits, they have slightly low or normal
Hb level (Hb 10.3 + 1.9 g/dL) with mild hypochromia
(MCH 25.9 + 2.1 pg) and microcytosis (MCV 69.2 +
4.0 fL)l’2 whereas in beta-thalassemia traitsg, only two
of 450 beta-thalassemic patients have the MCV >78
fl. Therefore the MCV < 80 fL. may be used as the

cut point for screening alpha-thalassemia-1 and beta-
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thalassemia traits with the sensitivity, specificity,
the positive predictive value (PPV) and the negative
predictive values (NPV) of 92.9%, 83.9%, 37.9% and
99.1%, respectively”.

When the MCV less than 78.1 fL is used to screen
for alpha-thalassemia-1 and beta thalassemia, it
cannot detect all cases because its sensitivity and
specificity are demonstrated to be 93.0% and 93.4%,
respective1y5. In addition, the MCV of beta thalassemia
traits is shown to range from 56.3 to 87.3 fL. which
overlaps that of the normal people’. Moreover, the
MCH < 27 pg is demonstrated to have more sensitivity
(98.5%) than the MCV < 80 fL (97.6%) for screening
beta-thalassemia’.
thalassemias  and

Because, the various

hemoglobinopathies are strikingly prevalent in
Thailand (the prevalence 61.1° - 62.2%°), just only few
percentages of thalassemia or hemoglobonopathy
which are possibly unrecognized by any screening

method can become a serious problem, this paper
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is aimed to find whether there is any thalassemia/
hemoglobinopathy in the individuals who have normal
Hb level and the MCV > 80 fL, the usual cut-point for

generally screening thalassemia/hemoglobinopathy.

Materials and Methods
The participants were the healthy individuals who

yearly came for check-up at the OPD of medicine,

Maharat Nakhon Ratchasima Hospital. CBC was
performed  using Coulter® “LH-750" automate
hematology analyzer, and other tests including

creatinine, liver function test, FBS, lipid profile, chest
film and urinalysis were performed and all results were
within the normal limits.

The individuals who had the normal hemoglobin
(Hb) concentration, > 12 g/dL for females and > 13
g/dL for males, and the normal MCV (> 80 fL), were
randomly selected for further investigation: Hb typing
using the high performance liquid chromatography
method, VARIANT Hemoglobin Testing System II Bio-
Rad®, for screening Hb E and beta thalassemia trait (if
Hb A > 4.0%) and the polymerase chain reaction (PCR)
method for detecting the common alpha-thalassemia-1
genotypes among Thais, viz. Southeast Asian (SEA)
and Thai deletion types, using the real time PCR-HRM
protocol, DNA dye SYTO9 included in the reaction
mixture. The assays were carried out on the Bio-
Rad CFX96 Real Time System® platform using the
precision melting software. The positive and negative
controls would be included in each time of analysis.

The pregnant women and the participants who
received blood transfusion within 4 months were
excluded from the study. All participants were 20
years old or older.

The sample size could be calculated according to
the formula: N = Z’.pg/d’, Z = 1.96, d = 0.05. The
percentage of thalassemia/hemoglobinopathy who had
normal Hb level and normal MCV = 10%", p = 0.1, g =
0.9, thus N = 138.2, approximate 150.

Results

There were 152 participants consisting of 74 males
and 78 females. Their ages ranged from 20 to 83,
mean 47.1 * 115 years. The means = SD of Hb
concentration were 13.4 = 1.1 g/dL for females and
140 = 0.5 g/dL for males, the means = SD of MCV
were 86.7 = 5.1 fL for females and 89.4 *+ 7.5 fL for
males. The means of MCH * SD and of RDW *+ SD
of both sexes were 29.8 £ 2.6 pg and 15.3 £ 1.9%,
respectively.

Of 152 participants, no one was found to be the
alpha-thalassemia-1 trait but 28 of them carried some
kinds of thalassemias and hemoglobinopathies (18.4%)
that consisted of 24 Hb E traits (15.8%), 3 Hb Constant-
Spring traits (2.0%) and 1 beta thalassemia trait (0.6%)
whose Hb typing was found to be: Hb AZA, Hb A2
4.2%).

When the participants with thalassemia or
hemoglobinopathies were classified according to
genders, there were 16 females, consisting of 13 Hb E
traits, 2 Hb CS traits and one beta-thalassemia trait,
and 12 males, consisting of 11 Hb E traits, and 1 Hb
CS trait.

Discussion

Among 152 participants with normal Hb level and
normal MCV, there are 24 Hb E traits (15.8%), 3 Hb
Constant-Spring traits (2.0%) and 1 beta thalassemia
trait. The Hb E trait is very common in our study
because of various factors, 1) the high prevalence
of Hb E trait itself in Nakhon Ratchasima Province,
ie., prevalence of Hb E trait, Hb E disease, alpha-
thalassemia-1 trait and beta-thalassemia are 37.5%,
8.0%, 4.8% and 2.9%, respectively’. 2) The Hb
concentration and the MCV of Hb E trait are 12.8 &
15 g/dL and 84 * 5 fL, respectively which mostly
overlap the ranges of normal people””. And 3) around
9.4% of Thai people who have MCV of 80-90 fL. are
found to be Hb E trait".
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Likewise Hb CS traits, its Hb concentration and
the MCV are found to be 12.9 + 1.4 g/dL and 88 *
4 fL,, respectively which also overlap the range of Hb
concentration and MCV of normal people™.

In addition, Liao et al demonstrate that 1.3% of
beta thalassemia traits have MCV > 80 fL and all of
them have the same abnormal beta globin genotype'.
Moreover, Chan et al recommend that it is worth
investigating the thalassemia and hemoglobinopathy
in cases having the MCV of 80-85 fL. especially if they
are the spouse of thalassemia or hemoglobinopathy
trait because they found 31 cases with deletion of one
alpha globin genes, 1 Hb CS trait and 3 Hb E traits
from 95 samples despite normal MCV'. Likewise,
Insiripong et al also show that 10% of the patients
with thalassemias / hemoglobinopathies can have
the normal Hb level and normal MCV (> 80 fL), these
consist of Hb E trait 88.5%, Hb CS trait 7.7%, beta-
thalassemia/Hb E disease 1.9%, double heterozygote
of Hb E and CS 0.9% and beta thalassemia trait 0.9% .

We do not find the alpha-thalassemia-1
heterozygosity despite the high prevalence of alpha-
thalassemia in the whole country of Thailand, 2.7"'-
13.9%", and this conforms the study of Konblit, et al
that none of 117 cases of alpha(0)-thalassemia traits
has low MCV although there used to be the report of
two Chinese people who carried alpha(0)-thalassemia
(SEA type) heterozygosity in spite of having the normal

RBC indices, MCV > 80 fL. and MCH > 27 pg".

Conclusion
The alpha-thalassemia-1 heterozygosity can be
excluded in the participants who have the normal Hb

level and MCV > 80 L.
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