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Diagnosis of Thalasemia
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Alpha- thalassemia
1. Hb Bart’s hydrops fetalis 30 homozygous alpha-
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Beta-thalassemia
1. Thalassemia major 38 homozygous B—thalassemia

disease & genotype 1 BB’ Busloxmstamaly
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2. P-thalasemia/Hb E disease 8 genotype 1% %
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1. Thalassemia major
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MFNN 1 UEAIIEAUANNTMINTDINIASTINULNNIMININEHN SeAuaNNdNTuTasRanuLazsinuaImdaHily

Severity Clinical Steady-state Hb Thalassemia type (genotype)
Severe Fomeluany 2 T Hb < 7 g/dL Homo. [B-thal (B%/[3°)
vl,é?%fmﬁa@m%wﬁnamq 49 [3-thal /Hb E (B*/3")
svinauges N
wheiAeu
shallssnn
Moderate 0 widna diula shale Hb > 7 - 9 g/dL Homo. B-thal (B*/[3")
[3-thal /Hb E (/%)
Mild o shaladintiay Hb > 9 g/dL Homo. [3-thal (B*/f")
[3-thal /Hb E (B*/")

Hb H (- -/- 0L %38 - -/0"Q)
Asymptomatic Fowdniioy Vlaiﬁmmimﬂ@ﬁﬁﬂ Normal Hb for age or Thalassemia trait, Hb E trait, Homo. Hb E

low normal
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U 1 usasnsuisenaguusilasldsesuglalnadulusnzing (vaseline Hb level) lumdadlefinunioy
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transfusion)’ é’aaa’mmm;ﬁﬂaﬂm@'ufﬁé’l,m Homozygous Aihefisduiidulsalainansndatifluaiomems
B-thalassemia (B% B #3a B/ B7), P-thalassemia/Hb E  addnsanandhadiuuazmnsiaiannu lasil
(B*/BE), Hereditary persistent fetal hemoglobin (HPFH) 1. MIFTIR00 (complete blood count, CBC) WU

Waz Hemoglobin H disease MIULNIFUANNTMTENGD  T0 endatillaidonias (MCV, MCH) fenehniiné wia
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LLﬁ@G@G‘EUW 1 LD ALASLIUANESRDANRNFULHAFAN (hypochromic) U6
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Diagnosis of Thalasemia

\@n (microcytric) LLa:jz‘ﬂi'Nﬁ@llﬂa (poikilocytosis)

2. M3AFI inclusion body Elﬁwamﬂslﬂiﬂ Hb H
disease

3. mearinvasalulnadu (Hb typing, hemoglobin
analysis) 1M5a3728uE (definite diagnosis) Had N
sHomatlsnndsdilanardlalnatufintn wiuant®® (e
A ¢ , A A A ¥ A
12 uae 3) wnndaadinseiiovasdlulnadunanliiton

3: A 1 24 A % ¥ A ;’j 2% tﬂl

aSausnvidoatheriay 3 Weundsan ridannSsgavhaiiia
nulanaiigneag
wwamensitasewmzrasndadiflouacilalnadufiound

MIATIANTOINME (screening test) 209m3aTdeuacElulng

Tuflenn@fgassasdiiadumgdunmeeas B-thalasemia,
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Ol-thalassemia 1 W&z Hb E LﬁamuqmLLasﬂaaﬁuBmﬂmma
3 e léun homozygous B—thalassemia, B—thalassemia/
Hb E uay Hb Bart's hydrops fetalis T @NaLANANMS
AYANTRIFRYNMIeTIREUU (confirmation test) laeAD
snasgudia i) msnsravnszneude)
nsasansaswmesdadidle 7113l 3 38ldun
1. Gthdadaniad (red cell indices) Usenaueae MCV
(mean cell volume) kag MCH (mean cell hemoglobin)
fushiemaialaeiesedionsidadonsaluis T gy
MCV < 80 fl uawvi3a MCH < 27 pg wulumnzaad
B-thalassemia v38 o-thalassemai 1 dwisUlwdinilas

nendndmslafieinenluoyehe azawnedienusmaong

919 2 LLﬂmmim’m‘ﬁﬁﬂaﬂﬂaﬁﬂuﬂnz Normal and Alpha-thalasssemia syndrome

amzvisadalsa AnNAaUnArastin MCV MCH namsaaariiazasdlalnadin
(genotype) (fL) (pg) (Hb typing)
Normal (ocovaa) (B/P) 80-100 27-34 Hb A A (A =25-35%)
Hb Bart’s hydrops (- -/--) 9 *+ 8 26 2 Hb Bart's >80%
Hb H disease (--/-00) <80 < 27 Hb AZA H v38 Hb AZA Bart's H
Hb H with Hb CS (- - /o) < 80 <27 Hb CS A A H %30
Hb CS AZA Bart's H
Homozygous Hb CS (a®o/a”a) < 80 < 27 Hb CS A A Bart’s
Hb CS trait (a®o/oa) <80 or normal < 27 or normal Hb CS A A
Ol-thal 1 trait (- - /o) < 80 < 27 Hb AZA (A2 < 3.5%)
Ol-thal 2 trait (- o/oLon) > 80 > 27 Hb AZA (A2 < 3.5%)

919 3 LLﬁmmi@iﬂf\]‘ﬁﬁ@aﬂﬂaﬁﬂu Beta-thalasssemia syndrome 8¢ Alpha & Beta-thalassemia interaction

a4
ﬂ']’J%ﬂiﬂ‘ﬂﬂIiﬂ

Nanwsmiaamﬁﬂmaaﬁiﬂnaﬁu

AnNRaLnGuasEn MCV MCH
(genotype) (fL) (pg) (Hb typing)
. 0 0 0 +
Homo. B-thalassemia (% B or (B, <80 <27 Hb AF or Hb AFA
BB

. 0 E + E
[-thalassemia / Hb E (BB or (B*/") <80 <27 Hb EF or Hb EFA
Homozygous HDE (B*B" <80 <27 Hb EE (Hb E > 80%, Hb F < 5%)
Hb E trait BB <80 or normal < 27 or normal  Hb EA (E = 25-35%)

. . 0 +
[3-thalassemia trait BP) or (B/P) <80 <27 Hb AA (A > 35%)
Hb AE Bart's disease (--/-Q) (BE/ B) <80 or normal < 80 or normal Hb AE Bart's
Hb AE Bart's with CS (- - /aat) (B*/) <80 <27 Hb A E CS Bart’s
Hb EF Bart's disease (-~ /- ) (B%B% or <80 <27 Hb EF Bart's

(--/-a) (B7P
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M990 4 LEAIFINGY (mean) LLaza'mﬁjmmummgm (-2 SD) 98¢ Hb, Het wag MCV sLumaq@hm*

Age Hb (g/dL) Hct (%) MCV (fL)
Mean (-2 SD) Mean (-2 SD) Mean (-2 SD)

0.5-1.9 years 12.5 (11.0) 37 (33) 77 (70)
2-4 years 12.5 (11.0) 38 (34) 79 (73)
5-7 years 13.0(11.5) 39 (35) 81 (75)
8-11 years 13.5 (12.0) 40 (36) 83 (76)
12-14 years

Female 13.5(12.0) 41 (36) 85 (78)

Male 14.0 (12.5) 43 (37) 84 (77)
15-17 years

Female 14.0 (12.0) 41 (36) 87 (79)

Male 15.0 (13.0) 46 (38) 86 (78)
18-49 years

Female 14.0 (12.0) 42 (37) 90 (80)

Male 16.0 (14.0) 47 (40) 90 (80)

*ﬁmwmifaya Brugnara C, Oski FA, Nathan DG. Diagnotic Approach to the Anemic Patient. In: Orkin SH, Nathan DG, Ginsburg D, Look AT,
Fisher DE, Lux SE, editors. Nathan and Oski’s Hematology of Infancy and Childhood. 7" ed. Philadelphia, PA: Saunders Elsevier; 2009:456-66.
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2. ManesaUANNIUNLIdALRaALATRavRaALGE?
(one tube osmotic fragility ¥i3a OF) lagifinidonuamng
AUUNFRLUANTNG  (negative) usinnzaaslsnmAadiile

\/L | | | <1 L. 11 551)9./

AzLuan (gu) OwNaULIN (positive) MINAFLHING
1Nl mzead [-thalassemia ¥30 O-thalassemai 1 %8
YAtidmslafiinmsasa Mcv uiilidndudiosesia OF

3. manesevdlalnadulsiafeslaensanasnauddoe
fdlan [dichlorophenol indol phenol (DCIP) precipitation
test]* & DCIP histluanavasdlulnadulsliafios (unstable
hemoglobin)  AAMasmeLasanNANawEe WAL
(positive) luHp E trait, homozygous Hb E uelluenen
fazliiaay (negative)

A L4 v a ada [ % %
nMsesdudusIs sty ndsmIsanIadWiKaLaN e
A L L z
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1. Hemoglobin typing &350 WimMs3asemmeras
B-thalassemia lsAmdadidiuafinshe) uavdulnadudie
Unfudiazeiiald faqtulimennaiensimadiedlalnatude
L@‘%mé’@whﬁ@vﬁu High performance liquid chromatography
(HPLC), Low pressure liquid chromatography (LPLC) W&

Capillary electrophoresis (CE) WanN1361533 Hb typing %ﬂ
390 WMITasy
1) P-thalassemia trait lemasmiainyFanns HbA,
gilen Hb A >35%"
2) Hemoglobinopathies \IG’TLLﬂ' Hb E trait, homozygous
Hb E, Hb CS trait, homozygous Hb CS e
3) Thalassemia disease vI,G?fl,l,ﬁ' Hb H disease,
[3-thalassemia /Hb E e
2. PCR for O-thalassemia 1 L& Ol-thalassemia 2
MAFTINN MDY OL-thalassemia AEMINTIVIATIEN
DNA %38 Gap PCR (amplification across the breakpoints
of O deletion) 1%@%1148WU Ol- thal 1 trait %96 Southeast
asian deletion (--***) wag THAI deletion (™) & o-
thal 2 trait WusHa 3.7 (- a*) Way 4.2 deletion (- a*?)
NIATIANTBIALNIATIREUEUSNSLARAR W09
s fanaallnatuinUndsansniidusunoumald
OF uae DCIP %30 MCV uay DCIP athlnathemibsi
agfiuesmiasmasiasfiidmsluusiazlsmenng &
LLﬂGwﬂuLquqﬁﬁ 1
a1 aifnmalvaslselafinasmdsddlonulien Sauay
30-40 Tassemnaiunnve wassorar 1 Wnlse URdausvad
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Diagnosis of Thalasemia 131

OF + DCIP %38 MCV + DCIP

NaMIATIARANTRIY /-

Y
Non-thalassemia or

Non-clinical significant thalassemia

NAMIATIRGANTONTU -/+ Y50 +/- ¥i30 +/+

61373 Hb typing
1ne/3% HPLC/LPLC/CE

v ' v

' '

AZA AZA EA
(Hb AZ < 3.5%) (Hb A2 2> 35%) (Hb E 25-35%)
Suspected B—thalassemia trait Hb E trait

Ol-thalassemia

EA EE
(Hb E < 25%) (Hb E = 80%)
Suspected Hb E trait| | Homozygous Hb E
with or without with or without
Ol-thalassemia Ol-thalassemia

\ 4

\ 4

PCR for

Ol-thalassemia 1 - Ol-thalassemia: AZA Bart's H, CS AZA Bart's H
- B-thalassemia: AF, EF, A FA, EFA

- O03-thalassemia: EA Bart's, CS EA Bart's

- Others: EF Bart's, CS EF Bart's

Thalasemia disease

wHwgfif 1 uamsiumaumsaansasasmsanaluiusmiUAladumnsae s dafilouarilainaduialnd (Feulasn

dflametosfifimsnmaifiesundsdilouaz Sanadulnalufionnd. 2 ed. wini3: 13 wilaiia $iife; 2562, p. 23)

Sunastiflouaydlilnadulaunfv mAnsfisuadsenas
Tl AfenamanIaBLa AT DI ININIRETNT
uneherin Asslemaduinlumaitaselsauasnnzaninas
a A dl (% ° va v A a QI g

fifuamamueuuastiasiulalidlsendstidlufinannts
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