THALASSEMIA CPG:
DIAGNOSIS,

WHAT’S NEW IN 2014
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Hb Bart’s hydrops fetalis o-thal l/a-thal | vsa - -/--
(homozygous a-thal I)

Hb H disease o-thal l/o-thal 2 v3a--- o
Hb H with Hb CS disease o-thal I/Hb CS 5a--10S o
B-thalassemia major Bop°

(homozygous 3-
thalassemia disease )

B-thalasemia/Hb E disease B%BE +3a B/BE



szauAdNguus (Clinical severity)

o {1q]¢ 1N suLNTEALUTIENaLANS

° annmenadn (clinical)

° gzaupnNdinduaeaanluniazing (steady-state
hemoglobin level)

o gipaadlsm vy rannzalulnatuiinlng (thalassemia
type)
o = o

® ?gﬁUﬂQWN?HLL?QN 4 ToML

° w10 (severe)

° 1unae (moderate)

° {iaga (mild)

° lifla1n1s (@asymptomatic)
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A2 AINITNNARUN TUAADIEINADLN
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Severe -Tanuluang 21 <7  Homo.p-thal (B%p°
1AFuiaenmiausnianans 4 waz BB+ unana)
U | BO-thal/Hb E (3°/F)
-ntindauganindinaei 119978
-wimniaa Hb Bart’s hydrops
EIZEGTy fetalis 7s0nT9m

Non-deletional Hb H

LN
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IrALANNTULIAaleAlaTinAN9E AT LN

ANFULSY | @amsnepaiin | Hb TUAURIBINAT LA
(g/dl)

Moderate -in >7 -9 Homo. B-thal (BYB*) uree,
SN Bo-thal/Hb E (B%pF)unese
1T Hb H (- -/- awide - -/a“Sat)uns
-l 378l

Mild dadnulaanies > 9 Homo. B-thal (B*/B")

B*-thal/Hb E (B*/BF)
Hb H (- -/- o vi3e - 10> 1)

Asymptom liienimadtin  normal  Thalassemia trait, Hb E trait,
atic uazlanadnilulsn Homozygous Hb E
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e Thalassemia major (Transfusion-dependent
thalassemia; TDT)

= = = 1% 1 1 =
© NRIMMITTURLLINNIN Nmﬂﬂisﬁmmumma?zmﬁq 6-24 LAAY

o aflufiaslifuiaeaniilulezan (regular transfusion)

° neslilaaninmszau Hb =9.5-10.5 g/d| sauriuldiendusig
wianagaNaNagtaaatnnsoiTImat lHinnnan 40 1

o filaelunguuldun

Homo. B-thal (B°/B°) uazinsdauaas B-thal/Hb E (B°/BF)
waz Hb Bart’s hydrops fetalis 7isas@in



NNIULNNANTIAATINYAINAINTULITRST9ALNA
UININIUUANITINLEWNTINEA (2)

e Thalassemia intermedia (Non-transfusion-
dependent thalassemia; NTDT)

N‘ﬂqﬂqﬁ‘ﬁ‘uLLNu@ﬂLL@”?‘LALLNﬂfluﬂ@’N

o gaulwnjarldFumsifaduiflefentszning 2-6 T enstearls
Tl

> Hb 7-10 g/dI

o \HafnnennindeazinliiinaenalEsuiaenitunnemss
(occasional transfusion)

o Hilaelunguitliun

B-thalassemia intermedia (B°/B* viza f*/B*), B-thal/Hb
E (B°/BE vi5a B*/BE )urssa usr Hb H disease
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Base line Hb level (g/dL)
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| B/B

pIB*

Hb
{ AEB |—| H

Seve ret

B/B = Homo B-thal; B/pE= B-thal/Hb E; AEB=Hb A E Bart’s; Hb H= Hb H disease;
B-tr=pB-trait; E-tr=Hb E trait; ol =a-thal | trait; a2=a-thal 2 trait
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(7N (1 1 = 74 % = =
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(CBC)
) v a v a o
* 1szamluAsaunsaNuBLlus AT

* N15ASIAUADAALLUNITIUAREY

- CBC

> Hb H inclusion body
> Hb typing

° N15AFIALUTTALDYNUGAARS

Gap-PCR for a-thal I, a-thal 2, Hb CS, Hb PS

Mutation of B-thalassemia:ARMS-PCR, RDB, HRM,
Gap-PCR
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 priiinidanuns (red cell indices): MCY,
MCH
o anutlszanndafanuns (0smotic fragility)

o nmsanmznaune aadtan (DCIP)
e #lulnatiu @ ansu (Hb E screen)
* NN15ASIATULULTALARAANIB VR AT LN Sl

- Hemoglobin typing
> PCR for a-thal | uaz a-thal 2
o Mutation of -thalassemia
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|.Screening

OF+DCIP; MCV/MCH+DCIP; OF+E screen

_ /-

+/-or-/+or+/+

\ 4
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Non-thalassemia, - : Hb typing:*
Non clinical significant thalassemia 2. Confirmation HPLC/LPLC/CE**
v v ¥ ¥ ¥
AA (A, <3.5)| |AA (A, >3.5)] |EA (E=25-35%) EA (E < 25%) EE (E > 85%)
Suspected B-thal trait Hb E trait Hb E trait Homo.Hb E
o.-thal trait With/without With/without With/without
o-thal trait a-thal trait a-thal trait
PCR for a-thal I: Thalassemia disease

3. Confirmation

o-thal | trait

*aanlFainnimnalaeis HPLC;

% Hb A, uanan Hb E

a-thal: A, A Bart’s H, CS A, A Bart’s H
B-thallA,FEFA,FAEFA

af3-thal: E A Bart’s, CS E A Bart’s
Other: E F Bart’s, CS E F Bart’s




Hemoglobin (Hb) pattern analysis (Hb typing) and
Hb A, quantitation

e High Performance Liquid Chromatography (HPLC)

o gunsalinisifiagef accurate uaz high throughput
o Capillary Electrophoresis (CE)

o dinnsatade wwmeaiu HPLC
¢ |Isoelectric focusing (IEF)

o jdaanfinsiasldg@anminylunisulang

e Hb electrophoresis (Cellulose acetate at pH 8.6 and
Starch gel electrophoresis)
° ffiadianszununiInattATzildnaun laifluntiay

e Micro — column chromatography

° psmsradnEuins Hb A, innsitiadei accurate ws time —
consuming

Old |, Harteveld CL, Traeger-Synodinos J, et al: (ed 2014/03/28), 2012



AuztIdmIuN1ImIa Hb typing uazan Hb A,

e 1anyu abnormal Hb l#ninismsqaniasiiifnaanisuiis

i m9iadngis HPLC waz CE

e Chromatogram was Hb A, azuanain Hb E a
m3vamaan CE

* Hb electrophoresis with automatic
densitometry iiavnifsuna Hb A, liuuzinlinin
HasanAn L ldgnsies

° wuzihliinnifiuna Hb A, (WHO
recommendation) #qeis

> HPIC, CE wsz micro-column chromatography

° pn cut — off value 104 3-thalassemia heterozygous %
A Hb A, > 3.5%

Old |, Harteveld CL, Traeger-Synodinos J, et al: (ed 2014/03/28), 2012



Quantitation of Hb F wazn1suilaca

o Alkali denaturation test
o \{hi3zfivindre (excellent reproducibility)
e HPLC
» CE
* nsudana
> ardne Hb F < 1%

0 BB-thaIassemla heterozygous a1 Hb F > 5% lunsai
7 Iow red cell indices waz normal Hb A,

o nsmanssh s Hb F = 1-3%
> Hetero cellular HPFH an Hb F = 3-5%
> Deletional HPFH s Hb F > 20%

Old J, Harteveld CL, Traeger-Synodinos J, et al: (ed 2014/03/28), 2012



Molecular diagnosis

e n1smsqa O-thalassemia

(o]

(o]

gap-PCR nns3tiade common deletion 1#un - - SBA, - Thai _ _Fil L 3.7 . 42

Multiplex ligation-dependent probe analysis (MLPA) l4unu Southern blot
analysis 1u ms3lia9® rare mutation

DNA sequencing, ARMS uaz selective amplification and restriction
endonuclease analysis lun1s3fiasie non-deletion mutation - o<

* msmsaa B-thalassemia

(e]

Reverse dot blot (RDB) with allele specific oligonucleotide probe #uiu
known mutation

Amplification refractory mutation system (ARMS)
Restriction enzyme analysis of amplified [3-gene

Denaturing gradient gel eIectrthoresis (DGGE), Single strand
conformation polymorphism (SSCP) and DNA sequencing #1usuns
3taag possible waz unknown mutation

Gap PCR 3%aaa small deletion wiu Hb Lepore, o-thalassemia

Old J, Harteveld CL, Traeger-Synodinos J, et al: (ed 2014/03/28),2012
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* mMadaaaneraslfimRn1sdsznaunias CBC, Hb

typing
* Molecular diagnosis auagnuamunsannig
wasdfumnnisuazanndalnsluszauluanasagly
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