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Original aticle
Outcomes from adjusting the diagnostic criterion for beta-thalassemia
carrier status using hemoglobin A2 level more than 3.5% from a beta-

thalassemia prenatal control program in lower northern Thailand
Sawichayaporn Jermnim, Pawanrat Suannum, Prissana Charoenporn, Monthira Chan-in, Suparat Johnkom,

Sudalug Chimsua, Akamon Tapprom, Rawisut Deoisares and Peerapon Wong

Thalassemia Research Unit, Hematology Research Center, Faculty of Medicine, Naresuan University

Abstract:

Introduction: In Thailand, mass screening of beta-thalassemia carrier state for prenatal control by determining
the hemoglobin (Hb) A2 fraction is a mainstay of the diagnostic method. Currently, the cut-off value of 4.0% or
greater has been replaced with the fraction of more than 3.5% by the Department of Medical Sciences, Ministry
of Public Health. Objective: The study aimed to detect beta-thalassemia heterozygotes in samples with Hb A2
levels ranging from 3.6 - 3.9% and to study the impact of the new cut-off value on numbers of carriers and at-risk
couples identified. Method: Hb analysis records of couples who had been investigate for beta-thalassemia risk were
collected at the Thalassemia Research Unit, Naresuan University Hospital between October 2014 and December
2018. Real time-PCR with high resolution melting analysis and DNA sequencing were performed to detect beta-
globin mutations in blood specimens with Hb AZ values between 3.6 and 3.9%. All new beta-thalassemia carriers
identified together with results of their spouses were re-evaluated for new at-risk couples. Numbers of new
carriers and at-risk couples identified were determined with numbers derived using the former criterion. Results:
Among 7,110 couples, 41 samples with Hb AZ fraction between 3.6 and 3.9% were detected and diagnosed with
new beta-thalassemia carriers. From the 41 samples, 7 beta-thalassemia alleles were identified (17.1%). In all, 2
beta’-thalassemia [IVS-1 nucleotides (nt) 1 (G>T), codon 41/42 (-TTCT)] and 5 beta’-thalassemia heterozygotes [nt
-31 (A>@G), nt -28 (A>G), codon 126 (GTG>GGG)] were identified. Adjusting the cut-off values added 26 (9.9%)
more phenotypic and 4 (1.5%) more genetically proven at-risk couples. Conclusion: The increment of false-positive
numbers of at-risk couples resulted from the new cut-off level of Hb A2 seemed negligible compared with the total
numbers of at-risk couples identified. However, some false-positive couples may obtain unnecessary obstetric
procedures for prenatal diagnosis.

Keywords : @ Beta-thalassemia ® Hemoglobin A2 ® At-risk couple

J Hematol Transfus Med. 2020;30:165-70.
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Table 1 Fraction of hemoglobin A2 values, mean corpuscular volume and alpha-thalassemia genotype of the

seven genetically proven beta-thalassemia heterozygotes

Beta-thalassemia mutation Hb A, (%) MCV (fL) Alpha-thalassemia genotype
Beta’-thalassemia

IVS-1 nt 1 (G>T) 37 71.2 ooL/oe

Codon 41/42 (-TTCT) 3.9 71.0 o“o/o“a
Beta'-thalassemia

nt-31 (A>G) 38 71.9 ao/oo

nt-28 (A>QG) 3.9 75.9 ao/oo

Codon 126 (GTG>GGG) 3.8 66.0 oo/oa

Codon 126 (GTG>GGG) 3.8 72.1 -0’/

Codon 126 (GTG>GGG) 3.9 98.0 -o* /o

Hb, hemoglobin; MCV, mean corpuscular volume;
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Table 2 Number of beta-thalassemia carriers and at-risk couples for beta-thalassemia comparing between the

two cut-off values

Hb A2 cut-off values (%)

Number of beta-thalassemia carriers

Number of at-risk couples

>40 511 262
> 3.5 552 288
Number of differences 41 (8.0%) 26 (9.9%)

Hb, hemoglobin
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Table 3 Incremental numbers of beta-thalassemia carriers detected and at-risk couples for beta-thalassemia

identified using different cut-off values

Incremental numbers of
Cutt-off values (%)

carriers detected (%)*

Incremental numbers of

at-risk couples (workload)

Incremental numbers of
true at-risk couples identi-

identified (%)** fied (%)**

>3b 41 (8.0)
> 3.6 24 (4.1)
> 3.7 18 (3.5)
> 3.8 13 (2.5)

26 (9.9) 4 (1.5)
16 (6.1) 4(1.5)
11 (4.2) 3(1.1)
8(3.1) 2(08)

*Compared with numbers of carriers detected using cut-off value of 4.0% or greater

**Compared with numbers at-risk couples identified using cut-off value of 4.0% or greater
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