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U (Current knowledge and experience of iron chelation therapy in B-thalassaemia patients)
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How can iron chelation therapy be optimized
in B-thalassemia major ?

Anu1nT: Hishamshah Ibrahim

ﬁ’]mmmauﬂmmmmwﬁlﬂwQﬂumﬂ‘ﬂﬂﬂﬂﬂ e
OY[gH mmﬂuB -thalassemia, 0l’- thalassemia LL@“B -thalas
semia Tanlifeues 3-13, 530 uoy 126 ANNEIL
TuedunsTusani@uald (Southeast Asia) fgiffinrige
InemwnzUrzimdlngwy o-thalassemia, [B-thalassemia ug
Hb E Faua¢ 5.5-30.6, 4.3 Uz 5 - 50 Auaiy daulutlsmd
nnifugiifinirniand o-thalassemia, B-thalassemia ue:
Hb E Fauny 1.8-7.5, 3-5 uoz 5-46 Ay Aagufi 1

Carrier rates in South East
Asia (SEA)

oThl 18-75 % |z
BThal 3-5 %
| HDE

Tlh’l 1 I,Lﬁ?ldﬂuﬂﬂ’lfm ﬂﬂdﬁ’m‘ﬁ’ﬂmiﬂ,uL’BL‘.HHWJQU'D‘BTWLﬂilﬂﬂ

ultuumrauauuesilasiulrandstiuyrznaufian
1. M7IUs9A (campaigns) WssaguiiniTnssniin

(public awareness) ﬂIﬁﬂQWMTLﬂHQﬂUTTﬂLL@“’W’lW“’“lIﬂG

ﬁ'mﬁmuﬁ (health education) mumﬂmwﬂu angy Lmdﬁﬂ

d

ﬁawu‘w (mass media)

1 H ot ot s d
104 ghesinfifiunfiy s1de@idy | enTusigman

7. uw. iR Ae9Td

2. MTATIN TNl LT 2N 1T (population screen-
ing) lunguiffwine (focus groups) lAud filaludtiiyy
g Taglinsnsomsisagiinislunisamaninsaes
mMastiisuesilulnedulinyng

3. MITnefousemiluad19ATUANeT (comprehen
sive management)

4. fnmreansdaugiodlussiiuyssnd (national thalas-
semia registry)

'V’Wﬂﬂ'leVluLUUuEJUQH“IINN’IL@Lﬁ[ﬁ_IWBUL‘1/1?’1 Tu A
2009 uumamau 4768 14 uJumJQU [B-thalassemia
major 2,105 71t (44%), [.))—thalassernla/Hb E 1,488 71
(31%), B—thalassemia intermedia 4|65 718 (10%), Hb H
disease 476 711 (10%) un: TiAbue) 234 T (5%)
nnislduluuunaunuueriisafulrawud s fifinlm
Tut) aA. 2001 nduou 226 AuancamdiedUoudnlm]
20 Au Ut f.A. 2009

mﬁmﬂﬂﬂﬂmﬂﬁ'lﬁﬂﬂmeﬁuméﬂﬁm?ﬁmmmn
‘nlﬂuﬁ"ﬂwu Vl’ﬂ‘ﬂﬂ’)?_l iy (medianage) 194 tJijm B thalas-
semia maj jor |1t .. 1977, 1987 uaz 1997 meumu 6,12

oz 187 mmmumuumﬂwmmumﬂﬂwmmdﬁu(optlmal
chelation therapy) mmmmnmumammu@ il
1. Wﬂmmﬁﬂﬂ‘mmmenﬂ‘ﬂuu@ SOANIILUNTNEDL
NNy

2. uﬂawmqmﬂﬂmr]‘%ul,mmmmﬁqmmﬂumi

mmmwumm (We]l compliance)

3. wﬂwﬁmmwmwmu

4, @ﬂmq“mﬂﬂmuhmfmmammmnm

(end-organ toxicities) ) Inunirem NTBL/LPI

MUz EuNzmanIAY (iron overload) fidreuasldlu
Wﬂdﬂﬂuﬂiﬂﬂﬂ"ﬂ’]ﬂﬂ’] serum ferritin - WUAIHGEBINTZ
maﬂmunmfemtmmw'ﬂmmmﬂfmﬂﬂmmuﬂmﬂuerm
[3-thalassemia major wmﬂ 4079) f7i7u ferritin 7 < 2,000,
2,000-4,000 uay > 4,000 ng/ml AlionTITONTAN (estl—
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Effect of iron overload on survival

1.07

Mild iron overload
o8- (<2000 ng/mL)

P<0.001
0.6

Survival

Estimated survival at 40 years of age
___ Mild iron overload: 85.6%

0.24 —— Moderate iron overload: 68.2%

~ Severe iron overload: 28.9%

0.44

Moderate iron overload
(2000-4000 ng/mL)

Severe iron overload
(>4000 ng/mL)
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Control of iron overload reduces
cardiac complications

Cardiac disease-free survival
in patients with:

<33% ferrritin measures
>2500 ng/mL

W 33-67% ferrritin measures
>2500 ng/mL

>67% ferrritin measures
>2500 ng/mL.

Proportion without cardiac disease
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o 2 4 6 8 10 12 14 16
Chelation therapy (years)

Progression of cardiac wa d with serum
ferrllln measures above 2500 ngImL threshold
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Importance of compliance & survival

Deferoxamine compliance-based
survival in TM patients!

Projected overall and quality-adjusted
survival for TM patients on
deferoxamine or deferasirox?
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|— Well chelated (n = 149) 207 — Deferasirox

=== Poorly chelated (n = 108) —— Deferoxamine
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Compliance with iron chelation is an important prognostic factor
for survival in patients with TM
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Non-transfusion-bound iron (NTBI)
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Iron overload leads to formation
of NTBI/LPI = toxic radicals

Transferrin saturation due to:

* Frequent blood transfusions, or

= Ineffective erythropoiesis leading to
increased iron absorption

iron loading of organs &

of NTBI in plasma exposure to toxic radicals
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(End organ toxicities in thalassemia)

Complication Prevalence (%)
1. Growth impairment 54.5

2. Pubertal delay 21.2

3. Lung dysfunction 33.3

4. Hypothyroidism (subclinical) 5.6

5. Osteoporosis 84.2

6. Impaired GTT 444, 22.2.
7. Diabetes mellitus 1.9

8. Cardiac dysfunction 70

*gm:mmmmﬂﬁ“fmﬂmmm?mLﬁu (therapeutic goal)
Ursnaufng
1. 1% diagnostic parameters W¢ clinical indicators
Tunarfiamuaunan1enI e
2. ANUAUTAY NTBL/LPI
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ety m%n (iron chelation therapy)

REny m%ﬂsluijwﬁuﬁ 3 aiin Wi sdinfidineisa i
deferoxamine (DFO) 2u1n 20-40 mg/kg/day 815U Ten1u
Awaslansy vie ueeduva deferiprone (DFP) 111n 75-
100 mg/kg/day W@ 2417f) LW@%TW%?‘@TM‘%‘@ deferasirox (DFX)
211A 20-30 mg/kg/day WudnATIHTaNU (combined iron
chelation) 984 DFO s DFP gquntnansziiu LPT adl#
uanAniuiewwdwn DFX auin 20 mg/kg TUUTINU
Fuazaadnunraanziy LRI adlfednafiifdnfgmiaddn
(p<0.01) W§zAINNTANEIT22819 4.5 T wud1 DEX 6170

onTsiy ferritin a9lARagLR 6

Response to deferasirox in pediatric patients
over 4.5 years

= Serum ferritin
40  ® Deferasirox

Median change in
serum ferritin (ng/mL)

Dose
adjustments
allowed from
) this point

(hep/3y/3u)
R

BL 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

Time (months)

Long-term tr with deferasirox in pediatric pati with
B-thalassemia major provides a dose-dependent decrease in

A1719% 3 U4 clinical indicators for quality management

Indicators Quality management

1. SuouFouszaaadentin 1. Good blood
leuco reduced packed transfusion service

red blood cell

2. ﬁwuqﬁﬂmzfﬂmﬁjﬁfmﬁ 2. Compliance of
ferritin > 1,000 ng/ml chelation therapy
1M 9.0 Y d
AT T Wman

3. SunuFauazaaaiiay 3. Quality of

il mean annual serum chelation therapy

ferritin < 2,500 ng/ml

4. Mortality rate 4. Mortality trend

106 g7z Finuniy s1agddis

Y

| mmumwmm

serum ferritin levels

Parameter Normal Mild Moderate Severe
Liver i i 1-2 3-7 7-15 15 ' , 3

RS SRR | % i 7U# 6 uGAINITANEATZE0 4.5 T wud1 DEX 61u1700a7eiy ferritin
(mg Fe/g dw) o »

aald

T2* (ms) > 20 15-20 10-15 <10 ﬁTfIJ
Serum Ferritin <300 | 300-1,000 | 1,000-2,500 | > 2,500 mj‘ﬂQUﬂm“ﬂU NTBI/LPI 61u1706ATAY ferritin oz
(ng/m) Moz I mqvl,@ﬂﬂamﬂwmmu
NTBI/LPI/LCI To be kept constantly within normal limits L‘Vmﬂ LL@“’ZLI TUAUND ﬂdilﬂﬁﬂﬂi"ﬂh‘v} N AN u@ﬂfmnuum
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Role of iron chelation therapy in thalassemia intermedia

anunT: 77, A7, AU7 AUTInEA

1667 uAumaIALvTa  Thalassemia intermedia

2 ] hopls | ! .
(TD) wm&mdﬂqﬂj‘ﬂmmmmga‘zmw B—thalassemla
major Ua¢ minor FHANHMLE TANUREINNEILTE
‘wuﬁmm (genetic interaction), M7eTaEELAInaTy
VLﬁyLiJ me (moderately impaired globin chain production),
finogdarsnuiosialiung1d (mild-moderated anemia)

9a s A T 3 .

wey  FTudanlddet (infrequent blood transfusion)
Inefiinseniaiugnasu  (genotype) WA PP,
B+ B, B uprH, B/ HPFH, B%70-thal, B*/BB thal,
Bofaaa usz B/ Lﬂuﬂu sz fumazmanifiuly
TI WijnmLﬂﬂﬂ‘ﬂmmﬂmﬂﬂmumﬂ mean liver iron con-
centration (LIC) FuAUFNY serum ferritin IntfiA serum
feritin A1lu TI (quUil 7) uslunguinldliTuidien serum
ferritin A8A1IN1TUT2HIUAINANIANINSTY (underestimate)



wiaduilssuldluniswanallsafilif (poor predictor)
mulﬂuﬂﬂ'ﬂﬂu“ﬂx‘lLLu”u”lfJ’lﬂ’l‘a"L?NE]MHTIIUm@ﬂsl‘utJUf]iI TI
Luﬂ LIC = 7 mg Fe/g dw

Serum ferritin underestimates iron
burden in thalassaemia intermedia

A Thalassaemia intermedia O Thalassaemia major

—— Linear (Thalassaemia intermedia) = = Linear (Thalassaemia major)

AREE

ferritin level (ng/mL)
§
=
o
\
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0 s 10 5 20 2 30 3 w4 50
LIC (mg Fe/g dw)

7UR 7 udmanauiuivusiiy serum femitin iy LIC
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nrRnEIMARTingestRmaTTInTuriauesdy (clini-
cal trial of deferiprone) lutlszmAlnyEaAnylunans
donlu “Multi-centre national trial for clinical efficacy
and adverse effects of GPO-L-ONE” INafinu117s8nT
MwWiazdaunTnFauTads) wudl serum ferritin anedlu
21 1 1 91 d | 21,
filnuflnnjunndr{ouidin (U 8) filan 20 Tu 137 1w
(15%)  eanaINNTANuRNiHas WU IMIngaunIT
° 9 2k a5, s o A
mwmmmﬂmﬂﬂﬂm (transammltls) 5b%, LALRANTIN
m (neutropenla) 25%, N11AiAa (sepsis) 15% Waz N1
TARHUWEY (acute anemia) 10%

Serum ferritin changes after GPO-L-ONE therapy
in all thalassaemia patients (pediatric and adult)
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PINMTANEIA7Y (THALASSA-Study) Lﬁmﬁuuy}mm
s0RNeiTranyie deferasitox (DFX) Tuffanfilidn
Humpalmaandiulses . (non-transfusion dependent)
Tnuusiafianu 4 nguiliFue DFX bmg/kg, 10 mg/kg
unizemenn (placebo) 5 mg/kg, 10 mgrkg unzAnamly 17
(Tll‘VlQ)WUQ’lﬂﬂuﬂﬂmDFX%llﬂ’lf,l‘LW]Tﬂ‘H’ﬂu‘UEHﬂQ’Iﬂ@M
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Clinical Trial Protocol CICL670A2209

A randomized, double-blind, placebo-controlled, phase Il
study to evaluate efficacy and safety of deferasirox in non-
transfusion-dependent thalassemia patients with iron
overload

Screening Phase
(28 days)

Randomization
(156 patients)

+ ¥ ] I

Deferasirox Placebo

10 mg/kg

Placebo
5 mg/kg

Deferasirox
(ICL670, Exjade®) (ICL670, Exjade®)
5 mg/kg 10 mg/kg

(52 patients) (26 patients) (52 patients) (26 patients)

l l 1 l

[ Blinded treatment (52 weeks, dose is not blinded) ]

U7 9 udnan3fineen deferaxirox Wuufiy 1maan (placebo)

The mean number of complications in Tl for
different management schemes

Hydroxyurea

Transfusion

Iron chelation

) B3 B
NN

130 200 085 202

L

083 131

Mean number
of complications

7U#i 10 meﬂfjwﬂﬁ“m DFX Azin1azuntndiauiiaundingy placebo

Proposed algorithm for managing iron overload in
thalassaemia intermedia

Age <4 years Observational period

Beyond age 4 years
Haemoglobin >80 g/ Haemoglobin <90 g/l

!

Start transfusions to haemoglobin >90 g/
Monitor LIC and serum ferritin

Continue observation

Monitor LIC and serum ferritin

LIC >7 mg Felg dw LIC >7 mg Fel/g dw, ferritin >500 ug/l
or ferritin >500 pg/l or total transfusions >10 units

Start oral chelalnr Start oral chelator
(deferiprone or (deferiprone or irox)
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talifdfionisne (standard guideline) 283017l
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wanFuliduRuaiu wesiagnnrneamasunsndauain
#1lfiunnd1 DFO ueg DFP
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