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Abstract

Beta thalassemia ([-thalassemia) is an inherited hemoglobin disorders and can be found in
Thailand. -thalassemia can be found in 3-9% of Thai population and 13% approximately abnormal
hemoglobin E (HbE), which is found mostly in northeastern Thai population. As a result, Thai
couples are at risk of giving birth to babies with [3-thalassemia major. The objective of this study
was to develop a program for control and prevention of [3-thalassemia. This retrospective descriptive
research collected data from medical records and DNA [3-thalassemia records at Khon Kaen
Hospital during October, 2016-September, 2018. A total 6,151 couples were screened for thalassemia
using complete blood count (CBC) and dichlorophenol indophenols precipitation test (DCIP). All
positive screening samples were confirmed by hemoglobin typing (HPLC) and reverse dot blot
hybridization (RDB) analysis using [3-thalassemia test kit (Southeast Asia Panel, SEA) 22 panels
which was a new technique. Only one blood tube was used in the entire process from screening
through the molecular confirmation. Couples at risk were assessed by clinician and referred to
genetic counseling, prenatal diagnosis and/or termination. The screening tests classified 235 (3.82%)
couples as [3-thalassemia carriers (MCV<80 fl and MCH<27 pg). Genes that cause thalassemia
major were found in 92 (1.5%) couples based on molecular confirmation. After genetic counseling
and prenatal diagnosis, 14 (0.23%) fetuses with [3-thalassemia major were found. Thirteen couples
(0.21%) made decision to terminate their fetuses and only one couple made decision to continue the
pregnancy ([So-thalassemia/HbE) and planned to receive bone marrow transplantation in the future.

In conclusion, the program established in this study is effective for control and prevention of

*Corresponding author E-mail address: bbecOlmonticha@gmail.com

Received: 12 May 2020 Revised: 14 July 2020 Accepted: 11 August 2020



J Med Tech Assoc Thailand, Vol. 48 No. 2, August 2020 Original Atrticle

fB-thalassemia by reducing number of new cases with these diseases. This program can suggest a

guideline to prevent the birth of babies with [3-thalassemia major and related issues.
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Thalassemia Screening Process

Result Process Turnaround time

Screening test
MCV, MCH, DCIP

Positive —_— B U
Hb typing
Not rule out 0Ly ﬁ _— — 1 week
Thalassemia or Hb E
DNA analysis -

- 5
Positive and Risk for
. ) — 1 week
thalassemia major
Pre-Natal Diagnosis
— 1 week
No thalassemia major |—» Thalassemia major

To pregnancy Termination

Fig. 1 Thalassemia Screening Process in Khon Kaen Hospital
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Fig. 2 B-thalassemia test kit (Southeast Asia Panel, (SEA) 22 panels) by Reverse Dot Blot hybridiza-

tion technique (Green: “Positive Control” result; Blue: “Negative Control” result and White:

types of beta globin mutations result.)
A: Positive for Codons 41/42-TCTT,

B: Positive for Compound heterozygous Hb E and Codon 17 A>T
C: Positive for Compound heterozygous Hb E and Codons 41/42-TCTT
D

. Positive Control and E: Negative Control
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CD17(AST), IVS2.654 (C>T), IVS1.1(G>A/T),
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(+C) NuU 21, 12, 6, 4, 2 waz 1 gmumau
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Table 1 Outcome of the prenatal Beta-thalassemia control program in Khon Kaen Hospital

Total
6,151 (100%)

Test : Result

CBC and/or DCIP : Positive 5,539 (90%)
H b typing 235 (3.82%)
: Risk for homozygous {3-thalassemia 2 (0.03%)
- Risk for B/Hb E 233 (3.79%)
DNA analysis
No risk for B-thalassemia major 100 (1.63%)
Risk for p-thalassemia intermedia 36 (0.59%)
: B*/Hb E thalassemia 34 (0.55%)
: (6B)O/Hb E -thalassemia 2 (0.03%)
Risk for p-thalassemia major 92 (1.5%)
: BY/p° thalassemia 1 (0.02%)
: BO/Hb E thalassemia 89 (1.45%)
: B*/Hb E thalassemia 1 (0.02%)
: BY/B* thalassemia 1 (0.02%)
Prenatal Diagnosis 92 (1.5%)
: Normal 26 (0.42%)
: Hob E carrier 40 (0.65%)
: Bo—thalassemia carrier 9 (0.15%)
: B*-thalassemia carrier 2 (0.03%)
: Homozygous Hb E gene 1(0.02%)
: B/B° —thalassemia 1(0.02%)
: B%Hb E thalassemia 13 (0.21%)

Continue pregnancy 1(0.02%)
Termination 13 (0.21%)
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Table 2 The results of DNA and Hb typing analysis in 235 risk couples for major (3-thalassemia

Genotype Mutation Hb typing (Number) Number Percent
B-thalassemia 91 38.72
CDs 41/42 (-TTCT) | AA (37) 45 19.15
EE/EF (1)
EF (7) 21 8.94
CD 17 (AST) AA(17)
EF (2)
EFA (1)
EE/EFBart’s (1) 12 5.11
IVS 2.654 (C>T) AzA 6)
EE/EF (3)
EF (3) 6 2.55
VS 1.1 (G>A/M) A2A 6) 4 1.7
CDs 71/72 (+A) AA @3)
EF (1) 2 0.85
VS 2.1 (G>A) AzA 2 1 0.43
CDs 27/28 (+C) AA (1)
B*-thalassemia 35 14.89
-28 (A>G) AA (25) 32 13.62
EFA (6)
AFA (1)
CD 19 (A>G) AA (1) 2 0.85
EFA (1)
VS 1.5 (G>C) A2A (1) 1 0.43
(6B)°-thalassemia 2 0.85
12.6 kb del AFA (1)
EF (1)
B E_thalassemia 42 17.87
CD 26 (G>A) EE/EF (35)
EF (2)
EE/EFBart’s (2)
EA with High Hb F (2)
EFA (1)
Normal 58 24.68
AzA(53)
AFA (3)
Rare Abnormal Hb (2)
Unknown mutation 7 2.98

EF()
EFAQ)
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Table 3 The prenatal diagnosis results in 14 subjects that are affected for severe thalassemia

syndromes
Severe thalassemia syndrome Mutation Number Percent
Homozygous Bo—thalassemia CDs 41/42 (-TTCT) 1 714
Bo—thalassemia/HbE 13 92.86
CDs 41/42 (-TCTT)/HbE 8 57.14
CDs 71/72 (+A)/HbE 2 14.29
VS 1.1 (G>T)/HbE 1 714
CD 27 (+C)/HbE 1 714
CD 17 (AST)/HbE 1 714
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