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(- Wasi P. Clinical Hematol 1981;10:707-29

2 - Kor-anantakul O, et al. Southeast Asian J
Trop Med 1998;29:795-800)



Beta-thal trait 6.05%
| Hb E trait 11.22%
0.73%
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_ Every 1,
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1. Hb Bart’s hydrops fetalis
2. Homozygous [3-thalassemia

3. B -thalassemia/hemoglobin E (#iinguwss)
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1. a—globin gene aguulasiulandgn 16 isenaudos
alpha globin gene 2 &iu atjuulasiulanusiaziing sudly
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2. B—globin gene cluster aguulasiulangn 11
dsenavbing Buvaiasa ldud Y —globin gene,b —globin
gene uaz B—globin gene
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Suinanfiazvhutifigsaldsiiu fidendn globin chain i

dsenawnilu hemoglobin wsazaiin As

* a-globin chain 2 anasuriu Y-globin chain 2 ane
iy hemoglobin F (a2Y2)

* a-globin chain 2 aasuriu 6-globin chain 2 ana
{flu hemoglobin Az (o2 62)

* a-globin chain 2 aasuriu B-globin chain 2 ana
i hemoglobin A (a2 B2)
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FIGURE 7-10 Schematic drawing of the arrangement of the o and 8 gene precursors on chromosomes
11 and 16 and the hemoglobin types made from them. (Modified after Thompson, 1991.)




Chromosome 16

Chromosome 11

o o Y o6 B
. | £ %
Y 8 B
o~-globin chain y-globin chain
d-globin chain
B-globin chain

oY, Hb F

0,0, Hb A,

o,B, Hb A

DNA Analysis

Globin chain
synthesis

Hb Typing

AW 1 Diagram UARNNTAFI hemoglobin UAZINATIANNTAPIAILATILINILALIANG
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a-Globin Gene Grenotype Phenotype
#9197

02 'Li @0/00| Normal Normal 4
al +
al i -tw/aa|a’ -thal heterozygote (mild) | Silent carrier a -thal trait 3
al +
al |:I: - -/aa|a’-thal heterozygote Microcytosis a-thal trait 2
al (moderate)
al -at/-at |’ -thal homozygote Microcytosis a-thal trait 2
al ++ (moderate)
al - -f-a|a’-thal x o' -thal (severe) |Hb H disease ]
el |+
al - -I- - |’ -thal homozygote Hydrops fetalis with Hb 0
al (lethal) Bart's
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Prospective screening
- MCV & HbE & +IC strip test
- HbA, & PCR for Ql-thal1

Risk Couple |

identification

Prenatal approach

l’ HbBart's hydrops
Prenatal Diagnosis  [{ihalimajor

CVS, Amnio, Cordocentesis BthaIII-IbE (severe)

!

Termination of Pregnancy

If affected (option)
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o Anridananuns (Red cell indices)
MCV (80-100 L), MCH (> 27pg)
* Erythrocyte Osmotic Fragility Test (EOFT)

* mmeaau Dichorophenol Indophenol
Precipitation (DCIP),
KKU- DCIP clear reagent kit



MCV / OFT

-==:80fL)

a-thal1trait = p-thal trait HDE trait

PCR o thal1 HbE screen/
(SEA or Thai) DCIP_
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i MCV /OFT
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£ Screening Strategy - 1

ES

: Negatie
No risik
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Screening Strategy - 2

No a-thall trait

No B-thal trait HbE traft
Mayy be HbE el
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Screening Strategy - 3

+v

Positive [ Negative

a-thall trait
B-thal trait
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Screening Strategy - 4

=}

Positiv _} ~ Positive

o-thall trait

B-thal trait
squnu HbE trait
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Hemoglobin electrophoresis

a = a o ] dl dl ¥
praatiinaasaiuinaiulnagAunenisAaaunuuauN InWHn

n1miEunnsaes HbA2 Taald microcolumn
chromatography

High Pressure Liquid Chromatography (HPLC)

a = a [~ (% 1 a
nAgenTiaLesa N inatusantudadauimatannny

nsaagnzyi DNA 1n#ld polymerase chain reaction
79ufae (PCR for alpha-thall)



m3suawa Hb typing 1N1A399 HPLC (Variant'")

X + SD
0TS % Hb F % Hb A2(E)

A A 0-1.5 2.0-3.4
A, A([3-thal trait) 1-5 3.5-9.0
EFA([3*-thal/ Hb E) 10-30 20-50
EF([3°-thal/ Hb E) 15-40 40-60
EA(heterozygous Hb E) 1-5 25-30
EE(homozygous Hb E) 1-10 90-100




Confirm test

B-thal trait or
HbE trait

o=thal 1 trait

* Hb typing * PCR for a-thal 1
(report %A,)

* %Hb A,

N

Normal , a-thal 1 trait <4%
p-thal trait 4-9%

Hb E trait 10-30%
p-thal / Hb E disease 30-60%
Homozygous Hb E >60%
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MCV / OFT

' DCIP / HbE

Hb A2

PCR
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MCV / OFT

' DCIP / HbE

Hb A2

PCR
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MCV

DCIP / HbE

Hb A2

PCR

NN-giina A3lvAezna 2556



MCV / OFT

'DCIP / HbE

Hb A2

PCR

Risk for beta/E

Nnn-giiaa AslvAazna 2556



MCV

'DCIP / HbE

Hb A2

PCR
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1. nsmgranmnisnanawusuasgy (DNA analysis)
polymerase chain reaction (PCR), dot-blot

hybridization, reverse dot-blot hybridization,
DNA sequencing ilusiu

2. nmmatiinunidaneyd globin chain (globin chain
synthesis) ffaqtiulsitiauuan
3. nismmaAziENInigaie hemoglobin aiiasiig 4

(hemoglobin typing) 14un electrophoresis, HPLC
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AALAZAAANNAUDIIENITAN & L UNITATIANUARLNDUARDA

aanaas DNA analysis

nauTiin mutation nuuau
aunsnvn lFsausianeAsesitias o

v o -4 °

aasdnnaas DNA analysis

A lEANeg9 sz 2000-4000 uwsensaunia

MANANTUE R LATAINATIATLIN

FaansuTia mutation aasnauny

Han satlu rare mutation desldinainiAssiuiuay
ddld s 1 dlw o v aa v Aa v

nsonRgas Lllunlen a1anilsin1nasy Nanan e L
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aanaas Hb typing
* Liflaamsuatin mutation aaswausiunnay
* Aldanalige 1naimsaliuiuilsezinn 6 win
o pine HPLC fegmnlsenenunaausiialy

al

e zu1rnuaniINdlasnudtwiTalilneds acid elution test
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aasnmnaas Hb typing
* n9n cordocentesis fasldFunisiniuuinnan
o nluengassTiuanndn Aedszano 18-22 duanit
* Tdarunmuanatinaas mutation 14

* nseund Peak aa9 abnormal hemoglobin dsngau
AuflusiaslfFunsasaaLng LR
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1. Preimplantation genetic diagnosis (PGD)

nisagaaiasanslaaunaunisdesinaasnisn DNA analysis
2. Chorionic villus sampling (CVS)
nsdpdwilesnifiansneitase DNA analysis
3. Amniocentesis n1sianz1inain Tun R dLAZRIIA
2ilada DNA analysis

4. Cordocentesis n131a1zlaanang L gznani1an Laani ba
arunsnmaaalivia Hb typing visamsa DNA analysis 14

5. Ultrasonography M&unmianiiflu hydrops fetalis 1



Preimplantation genetic diagnosis (PGD)

nisagaaiasanslaaunaunisdesinaasnisn DNA analysis

Taking an Embryo Biopsy
1 Embryos are created by IVF.

2 A single cell from a day 3
embryo or a few cells
from a day 5 embryo can
be removed for testing,
such as karyomapping.

After the test, only unaffected
embryos are transferred to
initiate pregnancy.



Chorionic villus sampling (CVS)- 9-12 wks

v v 1

nssntulasninansadiage DNA analysis

Yolk sac

Chorion frondosum

Diceduous border

Extraembryonic
borber

Amniontic

Figure 27-1. Diagram of first-trimester preg-
membrane

Chorion laeve nancy illustrating relevant anatomic landmarks.




Amniocentesis

nslanzinag (16-18 dilani)

wnziaesaalaznmaidadas DNA analysis




N151A1211A%1 8,073 F1NLSINLIUNAFIURTUATUNS
PWUNISUNG 10 S18UAINITLA1ZN1e Y 14 74U

a [~ v
ARLtilusaaaz 0.12

(Hanprasertpong T, Kor-anantakul O, Suntharasaj T, Suwanrath

C. Outcome of second trimester amniocentesis in singleton
pregnancy at Songklanagarind Hospital.

J Med Assoc Thai 2011 ; 94: 1288-92.)



Cordocentesis

nslanzidananataaznanisn (18-22 duanii) waanlianungm
n3aalivia Hb typing visamsa DNA analysis 14




Ultrasonography

W Eummnsniilu Bart’s hydrops fetalis 1

walan1snunm walanian Bart’s hydrops




Ultrasonography

% Eummnsniilu Bart’s hydrops fetalis 1

g

e

PLACENTA




Risk for B thal major

!

Cordocentesis CVS Amniocentesis
18-22 wks. 10-13 wks. 16-18 wks.

§ -1~

DNA based diagnosis

NNI-TLUUNS 2uN5nH 2556




Risk for [3 thal / HbE

No PND

AU
|dentify the [3 mutation -
m / not severe form
snable

Cordocentesis ’_I—\

18-22 wks. Amniocentesis
l 10-13 wks. 16-18 wks.

| o«

DNA based diagnosis
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Risk for O thal hydrops
Definite: Ol thal 1 couple

Likely: MCV pos. HbA2 < 4%

Ultrasound evaluation

Cordocentasis

-
18-22 wks. e el POSItive US marker

J' CVS5(10-13 wks.)

Amniocentesis(16-18 wks.)

HPLC
DNA based diagnosis |
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Prenatal diagnosis of severe thalassemia diseases in

Songkhlanagarind Hospital
(1991-2005)

Total cases 511

Amniocentesis 511 cases

CVS 4 cases

Cordocentesis 2 cases
Diseases 129 cases (25%)

Bart’s Hydrops 14 cases

B thal / Hb E 83 cases

B thal homozygous 32 cases

Cannot identified DNA 20 cases (4%)
Lab failure 3 cases (0.6%)




| s Y
é’ AMSULNNEAERS t
=

F v menduassanuATums "




