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Thalassemia prevention and control:
role of laboratory
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Average statistic .....

Isalafinanes1daduiie (thalassemia) 1ulsaiugnssunislaininen
SaiiguRnisaigannlulszmelne Uszanaudesas 20-30 vewszansiliu alpha
(o)-thalassemia Sa8az 3-9 iU beta (B)-thalassemia waznwuduvesdlulnaiy
AnUnR 2 4fin Ao hemoslobin E (Hb E) lnswdsuszuuiosas 13 LLﬁEﬂUQﬂ%ﬂ
lunudanufisiosar 30-40 AidamingSuninu Hb E gefissenar 52 Flulnadu
AnUnABnwdanisiinuldvas @8 Hb Constant Spring (Hb CS) MuUszuI
Sounz 1-8 guAn1TaAlRIMINT 1
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IN DIFERENT REGIONS OF NORTHEAST THAILAND AND VIENTAINE,
LAOS PEOPLE'S DEMOCRATIC REPUBLIC
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Aaasd1ud Hb E uwaz o - thal unn
waidl B — thalassemia iiag

of Hb E, a’- and P-Thalassemia in 1,460 Northeast Thai and

TABLE 1 Prevalep€e and Gene Frequency

349 Laotian Subfects (95% confidence interxl in parentheses)

Northeast 'I'hailaud\ Vientiane, Laos PDR
Types of Gen Gene
Thalassemfia n  Prevalence Frequency n  Prevalence Frequency  p Value®
Hb EP 604 41.7 0.238 105 30.1 0.173 =(.001]
(30.2-44.3)  (0.223-0.253) (25.3-35.2)  (0.145-0.202)
a’-Thalasgemia® 85 5.8 0.029 30 8.6 0.043 0.089
(4.7-7.1)  (0.024-0.036) (5.0-12.0)  (0.029-0.061)
B-Thalassempia 13 0.9 0.00; 8 2.3 0.011 0.110
(0.5-1.5)  (0.0034.008) (1.0-4.5)  (0.005-0.022)

ATest for preyalence difference.
bIncluding indiyiduals with heterozygous/4nd homozygous states,
“Most carried the\SEA deletion exceprone Thai subject with the THAI deletion.

SGF.-



Updated data for Northeast Thailand

TABLE 4 Comparison of Frequencies of Thalassemia and Hemoglobinopathies in Populations of
Northeast Thailand and Neighboring Countries

Types of Vientiane, South Laos Cambodia South

Thalassemia NE Thailand Laos PDR (15,16) (17,18) Vietnam (19)
a-Thalassemia® 0.029 0.043 0.006P 0.010°¢ 0.017-0.0344
aT-Thalassemia® 0.107 0.046 0.381P 0.162¢ 0.017-0.2204
B-Thalassemia 0.005 0.011 NA. 0.0156 — 0.0170  0.001-0.0468
Hh E 0.238 0.172 0.253 —0.4330  0.151 — 0.299¢ 003568
Hb CS 0.053 0.029 0.113P 0.023 0-0.0304
Hhb Paksé 0.004 0.003 N.A. 0.002 0-0.0024

ot - thalassemia is ~ 5 times more common than o - thalassemia
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1. A1sasa@en (complete blood count, CBC) Wui e AR

AaRALAY (MCOV, MCH) a@ainUng Blnsenuasuuadlafaoeie i s fngad

aﬁqr{{ﬂ (hypochromia) Tuaian (microcytosis) wazzUanaRaUng (poikilocytosis)
o J] 2. A3n329 Hb H inclusion body laanns incubate Wisbanuaimedoey
W14 brilliant cresyl blue wia new methylene blue ssiullianznounszaoaglu

ioauA Miudndenusiamsuzsrasannea auanlulse Hb H disease
3. msesnttavesalulnatiu (Hb typing, hermoalobin analysis) ithins
As19RLE (definite diagnosis) s uunttinedsalannaneaatsouazallnatu
AaUnAlwiuey (13199 6 uaz 7) umdmsdensatisuasdlilnatunauliibens

X - 1 L - ar L e A 2 o o 1w
ATV IBEE-IWEE 3 Lﬁﬂ““ﬁqm’lﬂ'l“Lﬂﬂﬂﬂ'E'Iﬂ‘ﬂﬂ'-lﬂL“ﬂﬂqﬁuﬂﬁHﬂﬂE]ﬂﬂﬂﬂ
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ATERTIInTaME (screening test) vealsAlanmanaaadnlouazalulnatiy

- e o W mre] :

aalnd gadszasrmammienilunmsens B thalassemia, a-thal 1 uaz Hb E
4 . TR i
waauaNwazUanuliadmang 3 15a laui homozygous B thalassemia,
B thalassemia/Hb F uas Hb Bart’s hydrops fetalis alanauanainnsnsansea

ADNYIMNIATIRENEY (confirmation test) lagianasgusaly



Targets of thalassemia screening
(National policy)

® o -thalassemial
® P -thalassemia

® HbE
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1. Avidimdonuns (red cell indices) Usznausa MOV (mean cell
volume) waz MCH (mean cell hemoglobin) Wurdilfannmraielamaia
T remdimBendnhels luglegen MOV <80 fl uazwia MCH <27 pg wulummes
waa B thalassemia w3e a thalassemai 1 dwiulufndesnenfmalaiin
AMELAnAT i'q'l‘?uQﬁl.ﬂ't.mﬂHﬂ'm'[ﬂﬁﬁi'mmﬁﬂﬂ'uﬁﬂ aziirdtiidimdenuna
Fn 2 li-i‘ruﬂm'ﬂl.fimmummjm (-2 SO) sl 8

2. mmessvATUTIzveulindoauriviinwasmio (one tube
osmotic fragility wIe OF) Trodimdesunrresrudnfiszusnmun enunacuay
(negative) luwnaroiiau 0.36% wnmzesdbrlanmeardatdirbiuven
(wu) aummihiian (positive) armedauiiinausnluwmzes P thalassemia
wie a-thal 1 ﬁﬂqﬂﬁﬁmﬂﬁ'ﬁfﬂmwﬂﬂ MOVMCH wasliisufumaamsze OF

3. mrassvTuinatulbieiosiasmssnnznoudo #dlaw [dichlo-
rophenclindophencl (DCIP) precipitation test] 3§ DOP silAkianswsdlkilnativ
#liafes (unstable hemoslobin} RisnsaeafuaAnRznaUWS B lRHEN
(positive) tfulunsdiivea Hb E trait, homozyeous Hb E drulumnnfinzlvseay
(negathee)

4. mrAnnsaanizTlulnalu 8 #0738 Fulnalu 3 antu (Hb E saeen)
TEndnasesaeuin microcolumn chromatoeraphy #EdmiuiaSana Hb A
Irsnmwdeuaesinl (anion exchanee medium) @ansoArnses Hb E tait, B
thalassemia/Hb E disease usr homozyeous Hb E dfemnibussraduwegs

Wietveunu DOIP test
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1. Hemoelobin typineg @naPmlwmsiisatmmzees B thalassemia
Lalafimsoaatc mrumeay weAkilnaludslnrusssitnla Tenidlinnmss

-
ARSI

witisdlulnaturlmaissonlula 1wy High performance liquid

chigmatoeraphy (HPLC), Low pressure liquid chromatoeraphy (LPLO) uaz

pillary electrophoresis (CE) Swaunanlinsiteds

1} wmz B thalassemia InsnsmsaeimfEnu Hb A axile Hb
.E-.? >3.5% Eﬁil.fh,mmz B thalassemia emaziwme o thalassemia
TaiAn Grasneamaetulaonsmaae DNA

2)  Blilnafiufinnd lAun Hb E trait, homozyeous Hb E, Hb C5

ﬁﬂﬁ?ﬂ’ﬁﬁ?’)ﬁ)ﬂ?é)d trait, homozyeous Hb C5 1flusu {ﬁtﬂu Hb E trait wae

homozyeous Hb E aeilwme o thalassermia saudan Siem

N | =~ Qs
IDN1ICIIVAIEWE W

wearrIntulmonTIwT DNA
3)  Tsaladmensdaduls lAwn Hb H disease, B thalassemia/
Hi E sy

@pﬂl}nﬂerase chain reaction) for o-thal 1 uss m-th@

ATV TMZEE O thalassemia launsesia ez Gap PCR Tusulwerm oc-thal

1 91in Southeast Asian (—=*) uaz Thai (—™) deletion 83u or-thal 2 WusTEDR
3.7 kb (-a™) uaz 4.2 kb (-a™) deletion



Fig. 1. Proposed screening strategy for carriers of c«®—thalassaemia and Hb E using both the modified one-tube osmotic
fragility test (OF) and the madified dichlorophenolindophenol precipitation test (DCIP) for preliminary screening

2 ]

| Combined modified OFDCIP screening I
T

Negative Positive
== (it} () (4]
'
Mo clinically significant Hhb typing
hasmoglobinopathy Electrophoresis/HPLCLPLC
¥ ! ! ! !
A A AR EA EA EE
Hib A, 4% Hb A, =4% Hb E 25-35% Hi E<25% He B = BO%
Probable [-thalassaemia Hb E trait Probable Hh E trait ~ Homozygous Hbh E
ci-thalassaemia trait with ce=thalasszemia with or without
trait with or withour ci=thalassaemia
ce-thalessaemia

\

PCR analysis
for
C%=thalassaemia

-t = Both tests negative

«'+ = OF test negative, DCIP positive
= = OOF 151 positive , DCIP negative
+i+ = Rath tests posithe

Fulleﬁn of the World Haalth Crganization | May 2004, 82 [5)

k J

Thalassaemia diseases
o=thalassaemias: A4 Barts H/ CS A4 Barl's H

[-thalassaemias: & F, EF, A 8, ERA
ofi-thalassaemias: EA Bart’s [ CSEARan

Others: EF Bart's / CSEFBart’s

WHO 0427



Example of Family analysis

T
=1

A50UA5IN 1

OF +/DCIP - OF +/DCIP +
Hb 12.9 o/d] Hb 104 o/d]
Hct 41.4 % Hct 33.7 %
MCV 65.0 fl MCV 720 fl
MCH 10.1 pg MCHI12 pg
MCHC 30.9 g/dl MCHC 31.0 g/dl
Tvpe AA (A;=7.1%0) Tvpe EA

HbE 22.4°%

o0 : : B
pO —thalassemiatrait / a — thal 1 Hb E trait / Homo o — thal 2
OF +/DCIP -

Hb 9.9 g/dl]
Hct 27.4 %
MCV 62.2 {1l

MCH 223 pg "\

MCHC 22.9 g/dl DA 9

Type A, ABart’sH |

HbAz 1.5% Risk for ... B°—thal / Hb E disease
o—thal 1/ o —-thal 2 Others: ... Hb H disease

... EABart’s disease
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... Hb typing.....

..... DNA analysis .....

... Quality ... Effectiveness ... Interpretation ...
... Availability ... Referral system ...
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A Reliable Screening Protocol for Thalassemia
and Hemoglobinopathies in Pregnancy

An Alternative Approach to Electronic Blood Cell Counting

Kanokwan Sanchaisuriya, MSc,'~*" Supan Fucharoen, DSc,”* Goonnapa Fucharoen, MSc,”*
Thawalwong Ratanasivi, MD > Pattara Sanchaisuriya, PhD,°® Yossombat Changtrakul, MSc,’
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Key Words: Thalassemia screening; a-Thalassemia; B-Thalassemia; Hemoglobin E; Osmotic fragility test; Dichlorophenolindophenol test;
RBC indices

DOI: 10.1309/FUFIEVGQ24VIPKTP

FNENN Screening FENNNEN

Abstract Thalassemia and hemoglobinopathies, the most common

Primary screening for thalassemia and inherited disorders of hemoglobin (Hb) synthesis, are among
hemoglobinopathies usually involves an accurate blood the major public health problems in many areas of the world,
count using an expensive electronic blood cell counter. including Southeast Asia."* Although gene-gene interactions
A cheaper alternative method was tested by using a in this population can lead to several thalassemia syndromes,
maodified osmotic fragility (OF) test and a modified 3 targeted for prevention and control measures are homozy-
dichlorophenolindophenol (DCIP) test. Altogether 423 gous o’-thalassemia causing the Hb Bart hydrops fetalis,
pregnant Thai women participated in this project. homozygous B-thalassemia, and B-thalassemia/Hb E.?
Hemoglobin patterns and globin genotypes were Therefore, in a prevention and control program, rapid, accu-
determined using an automated high-performance rate, and inexpensive screening protocols to identify carriers

liquid chromatography analyzer and polymerase chain of a’-thalassemia, B-thalassemia, and Hb E, especially in a



Comparison with standard method

I
1Table 38

— Compariso of the Effectiveness of Thalassemia and Hemoglobinopathy Screening Among 423 Pregnant Women Using Standard
RBC Indices and a Combination ofa Modified OF Testand a Modified DCIP Test”

S —

MOV MCYeM Lo MCQ}Y
1

MCV S0 1L MCH<ps  orMCHTpg  grPusitiveDCIPTey [ ORCIP
Sensitiviy 1 169 Bl 1000 100.0
Specifcity 843 190 10 1.2 811
Positive predictive value 164 126 18 18 845
Nagative predictive value 810 84,1 8.6 \ 100.0 ) \ 1000 /

DXCIP dichorophenoindophenol; MCH, mean corpuscularhemoglobin; MCY, mean corpusculr volume; OF, osmotic fragilM \/
*Conventional unit for MCV are <80 um: conventonal unts for MCH ar the ame s the Systéme Inerationalunis gven

Sensitivity & Specificity : variability with selected cut - off values



Factors affecting Sensitivity & Specificity
i of thalassemia screening

® Automated blood cell counter used

® Prevalence & types of thalassemia in
the population

® Cut-off values for MCV, MCH, ....

® Others ...l1ab skills, reagent, workload....

SGF.-
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Comparing MCV values of different analyzers
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(... Observer dependent ...)

Hb—GOLD ‘27.6'0. off PCT LAB I 12:83 18-18-288¢°
A2/Var | 188889 | Well 39 | R112
) v of % of
Peak RT(s) HbA Hb § GOLD
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1 Unknoun 44 4.8
2 fAlc Window 87 5.3
3 F Window 138 " 6.9
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PREEMNATAL DIAGNOSIS

Prenat Diagn 2010; 30: 540-546.

Published online 19 April 2010 in Wiley InterScience
{(www.interscience. wiley.com) DOI: 10.1002/pd.2514

Prevention of severe thalassemia in northeast Thailand:
16 years of experience at a single university center

-\. s s il - il ¥ ¥

Supawadee Yamsri'?, Kanokwan Sanchaisuriya?, Goonnapa Fucharoen?, Nattaya Sae-ung?,
=] L
Thawalwong ]-‘.atammll and Supan Fucharoen**

| Biomedical Science Program, Graduate School, Khon Kaen University, Khon Kaen, Thailand

*Centre for Research and Development of Medical Diagnostic Laboratories, Faculty of Associated Medical Sciences, Khon Kaen
University, Khon Kaen, Thailand

*Department of Obstetrics and Gynaecology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand

Objective To demonstrate the performance of thalassemia prevention in northeast Thailand during
[993-2008.

Methods Retrospective data from 1422 at-risk couples who attended from January 1993 (o December 2008
were studied. All couples were suspected at- rjsk couples based on initial screening using standard protocols.
Three thalassemia carrier types including o"-thalassemia, §-thalassemia and hemoglobin E were identified
using standard methods. Data on prenatal diagnosis were collected.

Results  Of the 1422 positive-screened couples, 1254 (88.2%) were diagnosed as true-positive couples. After
DNA analysis, 968 of 1254 (77.2%) resulted at risk for three types of severe conditions being hemoglobin

Ulayaszdnel 1993 — 2008 N13LATIEN
16 years of services
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ANA3N 1,422 AANTANFINIUDASIA

ml

1
OF/DCIP or MCV/DCIP screening Negative screening Foutine
iroutinely performed at all health care antenatal care
services in northeast Thailand )
Positive screened samples Hi e
» analysis
(N=1422) '
168 ! False-positive couples Troue-positive couples
@J iN=168/71422=11.8 %) iN=125471422=882"%)
D e . |
AN LNTIE

See Table 1 DNA analysis

False positive
(11.8%) 968 A

u
: _ True risk couples !
| Couples with no sk N ey | T GINCEN
I,N: EEI.' |..._5-'|-=..-'_._.E‘: A0 ) ;“'\:'l'.'l." FI‘HI}IL" 2

2867 l (77.2%)

|
Talde i il
0 Routine Did not perform PND Performed PND
(228 /0) antenatal care (N=212/968=219 %) (N =T756/968 =T8.1 %)

756 f 9871 PND o

(78.1%)



Ty wInwuaINMsIAsIsRIaNs
1. False positive wuiiaani g sw.42ulunild Hb Analyzer

Table | —Causes of false positive-screened couples

Causes Number (%)
Falsely high Hb A, B3 (50.6)
Heterozygous Hb E with Hb E =25% 78 (46.4)
Mis-diagnosis® 5 (3.0
Total 168 (100)

*Two EABart's disease misdiagnosed as f-thalassemia and three het-
erozygous Hb E (Hb-type: EA) misdiagnosed as Hb E—§S-thalassemia
{Hb-type: EFA).

... Improve lasagnisansassuy EQA ...

2. l@minaannsaNian lalunisudananisnsianianasd innis
INBAALARNALAEN

... Improve lanazinisdntlssguinavsugineades. ...



i Normal adult : <4 %
: <4 %

o. — thalassemia trait

B - thalassemia trait : >4 - 10 %
Hb E trait : 25 - 35 %
Hb E trait with o.—thal 1 : 10 - 25 %
Hb E homozygote : > 80 %

Hb E homozygote with a— thal 1: > 75 %
B—-thal/HbE disease : 35 - 80 %

Fucharoen S, Fucharoen G. Songkla Med J 2545; 20 : 43-55.

SGF.-
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HAnTIRTIARNTEAEY ﬂ-J HONTEATIRAANTENL - £ + W38 + /- W30 £ 7+
-
; |
Mon-thalaszemia or AT HbE typing®
Hon-clinical signitficant thelassemia J “ImeriE HPLCALPLCACE J

¥ ¥

Ef Ef
{Hb &, < 3.5%) {Hb A, > 35%) | (HNE 25-35%) {HE E = 25%) [Hb E= 80%)
Suspected B thalaszemia trait Suspected Hb E trait | Homozygows Hb E
o thalassemia trait | with of withowut= waith of without with af without
= thalassemia trait = thalassemia = thalassemia
|
¥ ¥
PR for Thalassemia diseaze

G“ideline ﬁfluuﬂ o thalassemia 1 - @ Thalassemia : A A Bart’s H, C5 A A Bart's H

- [ thalassemia - P.?F EF, 'b'.zF""‘ EFA
- =f thalassemia : EA Bart's, C5 EA Bart's

Hb Az :V:l] 3-5 0/0 - Others : EF Bart's, C5 EF Bart's
... more samples to be encountered at DNA analysis...
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diagnostic considerations

Supawadee Yamsri ¢, Kritsada Singha =, TITaner Prajantasen «, Wachiraporn Taweenan 2,
Goonnapa Fucharoen ©, Kanokwan Sanchaisuriya “, Supan Fucharoen ™

* Centre for Research and Development of Medical Diagnostic Laboratories, Faculty of Associated Medical Sdences Khon Kaen University, Khon Kaen, Thailand
" Medical Sdence Program Graduate School Khon Kaen University, Thailand

ARTICLE INFO

Article history:

Submitted 13 September 2014
Accepted 13 November 2014
Available online xox

(Communicated by M. Narla, DSc, 13 November
204)

Keywords:

B -Thalassemia
mEMA anabysis

Hiy Malay

Hb Dhonburi
Thalassemia screening

ABSTRACT

We report the molecular and hematological characteristics associated with a large cohort of 3 -thalassemia in
Thailand. Study was done on 21,068 unrelated subjects referred to our center in northeast Thailand for hemoglo-
binopathies investigation. Among 21,068 subjects, 2637 (12.5%) were found to camy B-thalassemia, Of these 2637
cases, 705 (26.7%) carried B -thalassemia with eight different mutations including 6 promoter mutations; NT-28
(A=G], NT-31 (A=G), NT-50 (G=A), NT-86 (C=0G), NT-87 (C=A) and NT-90 (C-T) and two missense mutations; Hb
Malay (codon 19; AAC-ACC) and Hb Dhonburi (codon 126; GTG-CGG). Hematological features of carriers

with these B -thalassemia (n = 528) were compared with those with A% thalassernia [ n = 309). Data for Hb
E{%'*-Lhdl.iswmm Ln = 'l??] were also pn:‘s.ented dlung WLLh HL1 E-p0- LhdL.lbbE[T]l,d inour series Ln = 94] All

Total 21, 068 subjects examlned
2,637 [ — thalassemia carriers

1,932 B° - thalassemia (73.3%)
705 B+ - thalassemia (26.7%)



B0 — thalassemia ; Severe

i B+ - thalassemia , Mild

Similar hematological characteristics i.e. .....

Low MCV
Low MCH
Elevated Hb A,

Differential diagnosis is only made possible by
DNA analysis

... 1599%1 mutation lupansanawdalilvin PND urazani ...




B* - thalassemia mutations observed

[-globingene

; | W B

CD19 CD126
CCACACCC GGC /CATAAAA J, J'
\ 1 ﬁ_ Hb Malay Hb Dhonburi
T AG A G G AAC3AGC GTG>GGG

90 -87-86 .50 -31 -28

Table 1
Hematological parameters and Hb profiles of 528 B -thalassemia heterozygotes. Values are presented as mean + S0 (min-max) or as raw data where appropriate,
B-Thal genotypes m (%) Sex (n) Hb Az Hb F Rl Hb MCV MCH RDW
female male (%) (%) (x10"/1) (g/dl) ([} (pgl (%)
TS ALk 431 (B1.6) 225206 57 + 06 1.7+ 15 53+ 07 125 + 19 721 £+ 537 233 + 187 153 + 232
(36=75) (0=9.4) (3.8=78) (8.1=169) (56.3-89.0) (18.1=29.9) (10.7-234)
pHT3T (A=Clp A 41 (7.8) 23018 4.7 + 04 12 + 1.1 5.0+ 07 129 £ 15 774 4 45 254 +1.% 147 + 1.2
(39-52) (0.2-39) (3.7-6.2) (10.4-16.1) (67.7-85.0) (23.0-281) (12.5-16.2)
prastayph 29 (55) 12417 4.4 + 04 13+ 14 53 + 09 120 + 16 702 £+ 5.1° 234 + 25° 156 + 18
(3.5=5.2) (0=5.2) (3.8=6.5) (9.4-146) (61.9-82.6) (19.7=31.3) [13.5=18.8)
BNTET [C-A) R A 13(2.5) 94 5.6 + 05 32+ 21 5.5+ 07 133 + 14 745 + 3.1 244 + 14 135+ 06
(54-6.3) (1.2-B4) (45-64) (11.4-15.3) (70.0=78.0) (22.6=26.1) (13.0-144)
pohanburl pA 10(19) 55 45+ 03 05+ 04 5.3+ 07 131 + 21 751 + 4.1 252 + 14 141 + 1.1
(4.1-493) (0=1.0) (4159 (10.9-15.5) (70.8-B0.3) (23.4-26.6) [12.7-158)
ENT-E IET) A 2(04) 02 6.4 59 0,35 4.6, na 11.1, na 67.3, na 239, na 173, na
RIT-HE (0L s 1(02) 10 5.0 04 na na na na na
BNT-SE =Rl A 1(02) 10 40 156 5.5 143 775 26 144
R pAn 09 157152 5.7 + 0.7 14 + 1.1 5.5+ 09 114 + 15 636 + 40° 206 + 1.8° 172 + 20
(40-78) (0=7.0) (34-78) (10.7=17.1) (55.8=77.6) (18.7-254) (12.6=18.6)

# Significant different from B®-thalassemia trait (P < 0.001; Mann-Whitney U-tast).
" Heterozygous po-thalassemia: Data from our series including CD 41,42 [ —TTCT): (N = 195) and CD17 [ A-T); (N = 114), NT: Nudeotide na: not available.
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Hb variants in Thailand:
Molecular and
Laboratory diagnostics
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Wu Hb variants
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A Large Cohort of Hemoglobin Variants in Thailand:
Molecular Epidemiological Study and Diagnostic
Consideration

Hataichanok Srivorakun’, Kritsada Singha'~, Goonnapa Fucharoen', Kanokwan Sanchait
Supan Fucharoen'®

1 Corme fo Rewmardn and Doveiopersrt of Medical Dageoati Laboeatoies, Faoully of fodcdaed Madical Sderds, Ehon Eaxn Unkoeiny,
2 Giduane Sovond, Ko B Ui 37y, Mo Baam, Thali e

Abstract

Backgrownd: Hemaoglobin (Hb) varants are structurally inherited changes of globin chaine Accurate diagn
wvariants are important for planning of appropriate management and genetic counseling. Since no epidemi
has bean conducted bafore, we have investigated frguencies, moleoular and hamatological festums of Hb
in a large cohort of Thai subjects.

Marerials and Mathods: Stedy was conductad on 26,013 unrelsted subjects, inhabiting in all gesgraphical pai
over a pefiod of 11 years from Januay 2002-December 2012, Hb analysis was domne on high perfor

chrematography (HFLC) or capillary elecraphoress (CE). Mutations causing Hb variants were identified w
redated techingues.

Results: Among 26,013 subjects investigated, 636 (2.4%) were found to carry Hb variants. Of thess 636 subjeat
canmied a-chain variants with 13 different mutations. The remaining inceded 451 [70.9%) cases with 16 frohal
(5.8%) cases with Hb Lepone & [fHhybrid Hb) and & 0.9%) cases with a single f-chain variant. The mest comi
Mua‘hﬂw&ﬂr&tﬁﬂ-ﬁﬂanﬂh’“mmﬂrm“ﬂhuﬂh 100 cases (158%). For Prglobin ¢
Hb Hope (['29TEAT Srhe) and Hb Tak (B2 ™ T7) are the two most commen anes, found in 121 (1

(14, 2%) ¢ ases, respectively. Seven Hb variants have never been found in Thai population. Hb anabysis profiles ¢
of these varants were illustrated to guide presumptive diagnostics.

Covrclesions: Hb vadants are common and hetefogensouws in Thai population. With vaneties of thal
hemaglobinopathi=s in the population, interactions between them leading to complex syndromes are comime

thedr diagroses dificult in routine practices. Knowledge of the specium, molecular basis, genoty pe-phenoty
and diagnostic feateres should prove weful for prevention and control of the diseasss in the negion.
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SHORT COMMUNICATION

FIRST DESCRIPTION OF A Hb A, VARIANT IN THAILAND.

IDENTIFICATION OF Hb A2-MELBOURNE [543(CD2)Glu— Lys]
IN THAI INDIVIDUALS

Attawut Chaibunruang,’? Goonnapa Fucharoen,? and Supan Fucharoen?

! Biomedical Sciences Program, Graduate School, Khon Kaen University, Khon Kaen, Thailand
2 Centre Jfor Research and Developmment of Medieal Diagnostic Laboratortes, Facully of Associated Medical



MC acid to 1ysi ition corresponding to Hb As-Melbourne
[343({ D2)Glu— Lys ( GAG= AAG) | originally described in an Italian family
in Australia (5) but not previouslydescribed in Thailand. This Thai woman

with Hb As-Melbourne was generally healthy and had normal hematolog-
ical features: RBC 4.68 1012/L: Hb 12.5 g/dL; PCV 0.38 L/L; MCV 82.1
fl.; MCH 26.7 pg; MCHC 32.6 g/dL and RDW 14.0%. Hemoglobin analysis
identified 1.6% Hb As with 0.99% Hb As-Melbourne on HPLC and 1.3% Hb

A
30% ¢
|

| Hba Total Hb A, = 1.6 +0.9=2.5%

20%: ¢ . .
(For accurate diagnosis of

| B-thalassemia trait)
Hb A -Melboumne

10%
Hb A, J’

-V 1 a [~ [-Y4
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Known and new hemoglobin A, variants in Thailand and implication for @Cm_\m
[p-thalassemia screening

Sitthichai Panyasai *®, Goonnapa Fucharoen ®, Supan Fucharoen ™*

* Biomedical Scence Program, Graduate School Khon Kaen University, Thadand
" Centre for Research and Development of Medical Dingnostic Laboratories, Faculty of Associated Medical Sciences, Khon Kaen University, Khon Kaen, Thaland

Table 1
Hematological data and globin genotypes of the patients,
Parameters M P2 P3 P4
(HDb A;-Melbour ne/o ™ - (Hb A;-Melbourne/a’ (Hb A-Melbourne {3" (Hb Ax-Lampang/Hb E/o™ -
thalassemia) thalassemia) thalassemia ) thalassemia )
Sex-age (years) Female-26 Female-48 Male=1 Male-30
a-Globin genotype — o jo — =" ot fouc — oo
[(-Clobin genotype pMRA B pt paA A BER
f-Globin genotype PR AR 3 E-Ag {43 -Agg fEAAT A
Rbc (10™11) na 45 6.0 5.7
Hb (g/dL) 120 94 10.7 TOtaI A2 149
Hct (%) 360 308 320 30 + 22 450
MCV (L) 8B40 65.8 54.1 784
MCH (pg) na 213 179 26.1
MCHC (g/dL) na 325 331 334
RDW (%) na 170 177 149

Hb A (%) 816 966 99 65.1
Hb A, & HD E (%) 14 14 » 217
Hb A, variant (%) 14 08 1.2

Hb F (%) 059 0.6 54 0.8
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Main objectives:-
b

+pB — thalassemia genotyping

Confirm o - thalassemia 1

+Prenatal diagnosis (PND)

<+ Diagnosis of unknown genotypes,
Hb variant, complex syndromes,...

SGF.-



o - thalassemia in Thailand

{

€2 Inter CHVR yC1 yE 2 ya 1 04 2 (04 1 01 .
O OO .
Xy z X Yy z
a - thalassemia 2 3.7 kb deletion
4.2 kb deletion
[ |

o - thalassemia 1

SEA deletion (> 17.5 kb)

THAI deletion (~30 kb)

Hydrops
fetalis
B SEA

+— THAI

N
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B - thalassemia



DNA analysis In B — thalassemia

-86 -90

GGGATCCCA C ACCGAGGT
\’
V\iT GGGATCCCA T ACCGAGGT
E 4 u"l:ll;:l d
| codons 1/42 >\ 6713‘;2"(2;) \/\/\/\/\/\;‘\N\N\/\A/\/\/\/\,’\/\M\M'\
\/
. . %C S :Izs (Leu)
- - ¢
- Mutant probe i-‘ g J27 (Ala)
o L e
.o 00 !:-: g st (Gly)
K3 ® ® #® Normal probe S-. é Jza (@ly)
eee S | -
; st (Val)

m

st (TAG) =




B - thalassemia genes in Thailand
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Mostly caused by point mutations
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Molecular basis of B- thalassemla in northeast Thailand

Genotype and phenotype characterizations in a large cohort of B-thalassemia
heterozygote with different forms of a-thalassemia in northeast Thailand

Supawadee Yamsri * P Kanokwan Sanchaisuriya b Goonnapa Fucharoen b
Nattaya Sae-ung ®, Supan Fucharoen °*

# Biomedical Science Program, Graduate School, Khon Koen University, Khon Kaen, Thaland
™ Centre for Research and Development of Medica| Digmostic Laboratories, Foculty of Associated Medical Scences, Khon Kaen Lniversty, Khon Kaen, Thailmd

I heterazysobes,

B-thalassemia mutation Type Mo, xz

D 41/42; (—TTCT) B 307 3I6.16
@ 17: (A-T) B 215 2532
NT-28: (A-G) B 191 2250
D 71/72; (+A) a2 3G 4724
IVSI-1; [ G-T} Be 26 106
IVSI-654: (C-T) B 19 223
34 kb deletion B 19 223
IVsI-5; [ G-C) B 14 165
@ 43; (G-T) Be G 071
M 35: (C-A) T 4 047
D 26; (G-T) Be 4 047
NT-B7: (C-A) gt 2 024
D 15; (=T B p. 024
M 27; (+0C) Bo 1 012
M19; (A-G), Hb Malay B 1 012
(D 95; (+A) go 1 012
NT-31 (A-G) B 1 012
Tatal 849 100
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BURAIET M- * .

.
Mutation Tyvpe Mo, k]
—>  Non deletion
IVS I # 5 (G-C) 0 7 435
codons 41/42 (-TTCT) 0 30 16.0
. a codon1® {Hb Malay) . 18 105 €
LLAIAS I NINA codonlT (A-T) 0 15 a4
o U | o - 28 (A-G) . 10 IR —
YDNRUANFANGNY wis16 : ;
u IVS 11 & 854 |C-T) 0 1 29
codon 41 (-C) 0 3 1.6
codons TUTE (+A]) 0 1 0.6
—>  Deletion
3.4 kb del f*-thalassemia 0 3 16
12.5 kb del 86"-thalassemia high Hb F 3 16
45 kb del p’-thalassemia 0 2 1.1
79.2 kb del HPFH high Hb F 2 1.1
Oy b -hal high Hb F 1 0.6
T 177 100
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Ultrasound
transducer

Fetal
specimens

Chorionic villus sampling / 8 — 12 GA
(23.5 %)

Ultrasound
‘transducer

: Amniotic fluid
= Fetus

Amniotic fluid / 12 - 18 GA
(54.3 %)

Fetal blood / 18 -24 GA
(22.2 %)
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