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(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 ?

Any1nT: Hishamshah Ibrahim

ﬁﬁ@ﬁ‘“ﬂmHNﬂUﬂﬂﬂimm‘WﬂLﬂWmNmﬂ‘ﬂmT@ﬂ I
1awIg EWIL]JuB thalassemia, O*- thalassemia LL@dB -thalas
semia Fawulifouny 3-13, 5-30 unz 12.6 AN
Tuedunsiusenideli (Southeast Asia) fgiifiniraig
latawnz1ssm A lnewo o-thalassemia, 3-thalassemnia uos
Hb E Fa8/67 5.5-30.6, 4.3 Uaz 5 - 50 Auaiy douludrsmed
n18:GIfin17ni7949 O-thalassemia, B-thalassemia gz
Hb E Tauqs 1.8-7.5, 3-5 uny 5-46 ANG1AY ﬁqgﬂﬁ 1

Carrier rates in South East
Asia (SEA)

B-Thal 1.6-25 %
giHhE 10-73 %

Cambodia
«Thal 10 %

5 | B-Thal 3 %
t’ HhE 31-63 %
TR

oThl 18-75 %
BThal  3-5 % [
= HbE 5-46 %

Ui 1 udnegiifinasel seemiedidluie GunsTuoenidudli

ulsuranisaouanueziiasiulramashilulrznaufion
1. N17I7UTNA (campaigns) WTsmTUiinITATsMiin

(public awareness) Wa2 IﬂﬂQ’IMTLﬂHQﬂUTTﬂLLﬂ“’W’M“"J‘Jﬂ\‘I

mmmm (health education) mumﬂmwﬁu any uee é‘ﬂ

ﬁd‘wu‘w (mass media)
4

2. mmmﬁmmm’mﬂuﬂismmi (population screen-
ing) lunguiifmune (focus groups) 1ur Q"ﬁﬂg%ﬁﬂ 93y
g ladlinisnsoamefeafifinislunisasaannsaes
madtiiuuazElulnodulnyUng
3. maTnenfiousfidTiilued194nTuaaT (comprehen
sive management)
4. fimraanzBeufoulursfivyrznd (national thalas
semia registry)
NNIONS LU%J“LJEJ‘UQ%J‘IJ‘NM’]L@L‘H%JV]QULLWT Tu nd.
2009 uwmﬂmau 4,768 111 Lﬂuuﬂfm [-thalassemia
major 2,105 7t (44%), B—thalassemla/Hb E 1,488 114
(31%), B-thalassemia intermedia 4§5 718 (10%), Hb H
disease 476 711 (10%) ua: TiATU7) 234 70U (6%)
nnslfuleureniunuuesifosiulrawuddouifinlmg
Tul) a.f. 2001 910490 226 Auanaamdedioudinlm
20 au il a.f. 2009
nsTnelaunislmdeaue s dumdninsiauiuan
eyl iieny0ds (medianage) 764 ffily B thalas
semia major U1 .. 1977, 1987 uag 1997 meuLUuG 12
I 181Jmm’mumuumﬂﬂmfﬂummwmmxﬁu(opt1ma1
chelation therapy) Aafinniudnfufioumnue il
1. wﬂ'mfamwﬂﬂmmmemmulmdmmq sunTndou
[nmanifiu

2. meJm‘vmmmmmmuuﬂmmmmmﬂhﬂﬁ
UFMITHNUMAN (well compliance)

3. mﬂmmmwmmmu

4. ennazmanifuluniinaiueiunzenae
(end-organ toxicities) Tﬂﬁmmﬂ NTBI/LPI

Mevrzfiuninzmdnifiu (iron overload) fid1uueslflu
Vl”lx‘lﬂ’aﬁﬂTﬂHﬂ"Mﬂﬁ”] serum ferritin - WUANATAINY
m@ﬂLﬂuumfemtmmwﬂmﬂmmﬁﬂmqmuﬂm\ﬂumem
B thalassemia major ‘Wm%_l 407 70U ferritin ‘1/1 < 2,000,
2,000-4,000 LL@“’ > 4,000 ng/ml 941871700 T30 (estl—
mated surv1va1) ‘Vl 85.6, 68.2 L6 28.9% AU ?NTU‘V] 2
uﬂﬂwmuuLuﬂmmuﬂm‘ﬂwuﬂfawﬂm‘ummL‘Wcm Tu
wmﬂﬂ@mnu serum ferritin > 2,500 ng/ml WUANENTITEN

G ﬁﬂmﬂmm‘ﬂﬂﬂmwﬂﬂ cardiac disease-free survival)
{1 100% uay 91% LJJﬂVlW]’]JJEJUQ%.IV]U’D?.IﬂQ’] 33% 103N1T
anTsAy serum ferritin iy 2,500 ng/ml 1/1 10 uag 15 1
Auf1iy lun1ansaiudu 33-67% 194N179ATZAY serum
ferritin iU 2,500 ng/ml AsfiFATINTITeRTAATIUT
nlseinladt 10 uas 15 ¥ fu 48% mmzﬁﬂdumﬂﬂdﬂ
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67% 2B9N1TANTIAU serum ferritin Vlmu 2,500 ng/ml
@Jduﬂm"m’mﬂﬂmmwﬂmﬁmﬂhﬂm%L‘Uu 38 unz 15%

10 uag 15 UmIuaAy (ﬁJ‘w 3) Tﬂﬂﬁmmmwﬂ,ﬂ regular
transfusion L9 m‘ﬂumfo\ﬂfﬂumm (deferoxamme Tﬁm
ANTZAY serum ferritin T#tatndn 2,500 ng/ml Huiadt

dniydanansallsnid (excellent prognosis)

Effect of iron overload on survival

Mild iron overload
(<2000 ng/mL)

P<0.001

Survival

| Estimated survival at 40 years of age
___ Mild iron overload: 85.6%
0.2 —— Moderate iron overload: 68.2%

Moderate iron overload
(2000-4000 ng/mL)

Severe iron overload

>4000 ng/mL,
~ Severe iron overload: 28.9% ! /i)

T T T 1
0 10 20 30 40 50
Age (years)

Y
=
=»-
N

d o ' o 6) 90 P
ummmqmaﬂmuﬁm ferritin ’q&ﬂﬂﬂﬂﬂﬂﬂ'ﬁ?ﬂﬂ%’]ﬂuﬂ‘dﬁd

=3

Control of iron overload reduces
cardiac complications

1.00

Cardiac disease-free survival
in patients with:

<33% ferrritin measures

050 >2500 ng/mL

1 33-67% ferrritin measures
>2500 ng/mL.

0.25 >67% ferrritin measures

>2500 ng/mL

Proportion without cardiac disease

0.00 -

Chelation therapy (years)

of cardiac with serum

Fr i
° ferritin measures above 2500 nglmL threshold

7UR 3 udnednrrendinnldiiiyniasdsaiile

mmmmmumﬂmm (compliance) ?Jmumwvlmu
?J?‘IIULW@ﬂ‘HUﬂﬁﬂ (deferoxamlne LUNﬂ’V’VHWﬁ’mmWﬂ@VIT’]
ﬂ’]TTﬂﬂ‘HQWVIL‘WN‘HU NVITQNN@ﬂUﬂWﬂ‘WHW‘HUL‘Vmﬂ(Wellche-
lated) ,,llﬂV]T’m’lﬁﬂ?’]‘ﬂQWﬂﬂQ’]ﬂ@MVlVLJJﬂﬂHTQJJMﬂ (poor
chelated) u@ﬂfVWﬂHUU\TWUQWﬂ@MWVLﬂUWTULﬁ@ﬂ“ﬁﬂﬂﬂl
ﬂimm(deferasnox) 9z38nTTanTIALSS Quality- ad]usted
survival mmmmuﬂﬂmﬁﬂ (deferoxamine) ?"NTUW 4

Importance of compliance & survival

based

j overall and quality-adjusted
survival for TM patients on
deferoxamine or deferasirox?
100

survival in TM patients?

®
8

Survival (%)
2
3

s
8

Quality-adjusted survival (%)

Cumulative survival (%)
3

— Well chelated (n = 149) ~—— Deferasirox

— Poorly chelated (n = 108) — Deferoxamine
o

o+

0 4 8 12 16 20 24 28 32 36 40 5 15 25 35 45 55 5 15 25 35 45 55

Time (years) Age (years)

Compliance with iron chelation is an important prognostic factor
for survival in patients with TM

717 4 udnaBina1randinues Quality-adjusted survival
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ﬁaflﬂﬂﬁﬁmmmmmm ml’]‘ﬂfum@ﬂ (deferoxamine)

WUINTNanTNY (impact) f mm%umuumimmmw%ﬁm
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2. TUNAUNITUAY UazZiATaganu (Tu) Tiguam

3. ldzannluniringu

4. GAr01NTeNTTUNININA

5. AAT0719T9NTTUAUFIAL FTAN1TAANIIUGT
NeSAY

6. mﬂmfmmﬂuuwumqLummﬂimﬁmmmﬂwmm
wilaulnf WﬂJWUﬁNQWH’]LL@M"’\]’]UTLGM%@WHW

7. pouduiE TR e Ut

8. HuanTnudaninzAels [#un 157 (depression) In7s
(anger) OAWA9-TIAUN  (frustration) uazlAniAi

(sadness)

9. nansznurnsiinaresliuiaainiBngn (guil) nTun
. o oy o Jdo o,
/AANNNIG (stress/worry) LL@Sﬂ’]’mﬁMWUﬁﬂUQUQH
LN

Non-transfusion-bound iron (NTBI)

N1z L‘WaﬂLﬂu"”rmmﬂmuL@ﬂﬂm@mmmmmm@ﬂ
LWMJJ’mTuVlﬂ‘M ifinil non-transferrin-bound iron (NTBI)
mqw"Lﬁu toxic radical MEuATIEABETEAINE TN
Vl,mmmu‘wwami mfﬂuW'm'ﬁmﬂm #als fiu fudeu uas
WILH ﬁuwuﬁ P’NTUV] 5 UuAN91N NTBI 93 meuyl,u plasma
W& labile pool iron (LPT) Az ifuduluimedialii organelle
damage TUNNU electrical WLBy mechanical process 104
ﬂmmuﬂm% 16794 end organ toxicities 111 aei AR
m’m\‘m 1

Iron overload leads to formation
of NTBI/LPI = toxic radicals

Transferrin saturation due to: formation
* Frequent blood transfusions, or of NTBI in plasma

* Ineffective erythropoiesis leading to

iron loading of organs &
exposure to toxic radicals
increased iron absorption Pituitary
Parathyroid

Normal: no NTBI Thyroid

produced Iron overload

100% Heart

Liver
Pancreas

2

Gonads

Transferrin saturation

30%

7171 5 ueing toxic radical MaunTuAeeuqn TN
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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

ﬁgmg"mmmmﬂﬁ“fﬂmmsm‘émﬁu (therapeutic goal)
Ursnaufng
1. 1% diagnostic parameters Wz clinical indicators
Tunssvuauuan1eniT e
2. AMUANTSAU NTBI/LPI

o o d A o d o
3. 1Fdumanfifianudiuirodumanlinean 24 7.,

Py . . d
AT NN 2 wdAd diagnostic parameter WAZNINWAN
- d a oy
Sl‘LJﬂuUﬂﬂLL@ZLW@ﬂLﬂUT;’ﬂUWN”}

e’

}

TRt maﬂ (iron chelation therapy)
ﬂﬁumﬁﬂhﬂﬂﬁuﬁ 3 7iln 1iur ndnifdieiraavie
deferoxamine (DFO) 111A 20-40 mg/kg/day £170UTn1U
AeTlalwru vie ueaduwia deferiprone (DFP) 1U1A 75-
100 mg/kg/day uazanAine3 185 anvise deferasirox (DFX)
2170 20-30 mg/kg/day WUIIN1TWTIUTU (combined iron
chelation) 194 DFO U6z DFP gunrnansziy LPI aqléi
uﬂﬂmgﬁuﬁqwudﬂm DFX 211 20 mg/kg TUUTsnIu
TunzATasuTaanTeiy LPI adlfingafiifudfgmiadin
(p<0.01) LAZAINNITANITZE2819 4.5 T WU DEX 61117

anTsiiy ferritin o4lARagUT 6

Response to deferasirox in pediatric patients
over 4.5 years

= Serum ferritin
40 ® Deferasirox

Median change in
serum ferritin (ng/mL)

(kep/8y/w)
e e e

Dose

adjustments

allowed from
this point

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

Time (months)

Long-term treatment with deferasirox in pediatric patients with
B-thalassemia major provides a dose-dependent decrease in

A17197% 3 ugies clinical indicators for quality management

Indicators Quality management

Good blood

transfusion service

1. 9MnuFeuazaevdensin 1.
leuco reduced packed
red blood cell

2. AmauFouazaasfiond 2. Compliance of

ferritin > 1,000 ng/ml chelation therapy

Maw o 4
ATuENTUman

3. A uauiauezaaading 3. Quality of

4 .
I mean annual serum chelation therapy

ferritin < 2,500 ng/ml

4. Mortality rate 4. Mortality trend

serum ferritin levels

Parameter Normal Mild Moderate Severe
Liver iron concentration <1-2 3-7 7-15 > 156 A " ) o m

7U7 6 LLﬁﬂJﬂ’lTﬁﬂH']TﬁﬂZﬂ’lQ 4.5 1 wuq1 DFX 61u170aATAY ferritin
(mg Fe/g dw) 9 »

adld
T2* (ms) > 20 15-20 10-15 <10 ﬁj‘ﬂ
9

Serum Ferritin <300 | 300-1,000 | 1,000-2,500 | > 2,500 ﬂWTﬂQUﬂm“ﬂU NTBI/LPI §IUTRANTIAY ferritin uay
(ng/m) maz wnrndousinmanifivlurses zu10lflauni7 1Ny
NTBVLPI/LCI To be kept constantly within normal limits L‘VVdﬂ LL@“UTU‘HUW@T@JE'&W@HT“?}UVI NP ‘Llﬂﬂﬁ)'m‘LJLlﬂ\T

wﬂw UUQHM’BWT’lﬂ’]TT’B ﬂ‘ﬂQVIlI’]ﬂ?J‘Ll LL@”NﬂﬂJﬂ’IWTfJ WV]?]‘IJ‘LJ
Role of iron chelation therapy in thalassemia intermedia

aneng: 7d. A7, U7 JUTenEn

o A A a JA A A . . .
TINdTINYAUNATUINYYWTA  Thalassemia intermedia
=3 1 .A'A ] 1 .

(TT) ‘mﬂamﬂqﬂmwmmnﬁﬂgismw [-thalassemia
major UWey minor TNHANHUANH HAMUNAINRANLT0
‘Wuﬁﬂm (genetic interaction), N17EFadILAINaTY
iﬁbe me (moderately impaired globin chain production),
fiNng@nTzAUTnsD9LIUN O (mild-moderated anemia)

20 A [ . .

uae  AFunenkitaes (infrequent blood transfusion)
Inudfinyouzmeiugnisu  (genotype) il BYP,
B/ B, B uprH, B/ HPFH, [°/0-thal, B*/SB thal,
B/OLOLOL uaz /oo Lﬂuﬂu nruzifiunnazmaniiuly
TI ‘WummL@@ﬂ‘ﬂﬂ\‘lﬁmmﬁﬂwmmﬂ mean liver iron con-
centration (LIC) HuUATY serum ferritin InaifiA serum
ferritin Al TI (gU71 7) uilunguithiliFuiden serum
ferritin 9281ANN1TUTEAUAINGIAIUSTY (underestimate)
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?me.%ﬂ
RI7/

wradudavelflunirwannsaileafilld (poor predictor)
muﬂuﬂmuumLLu“mmmmﬁLﬁmfﬂumaﬂsluu‘ﬂfm TI
LJJ’B LIC 2 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)
10000

9000
8000
7000

3
8

5000
4000

Serum ferritin level (ng/mL)

w
8 8
g 8
g8 8

1000

o

G T T T T T T T T T J
0 5 10 15 20 25 30 35 40 a5 50
LIC (mg Fe/g dw)

7R 7 udnenn Uiy serum ferritin iy LIC

MIAnEINAGInTeeL R WeITInTunTeueady (clini-
cal tral of deferiprone) luurzmdlnudadnunlunans
gn1lu “Multi-centre national trial for c}inical efficacy
and adverse effects of GPO-L-ONE”  tiNafin®n1szans
nuasTaunIndeuaedtn wud1 serum ferritin anadly
Q’ﬂqmg’flmgumﬂdwﬁjﬂqmﬁﬂy(gﬂﬁl 8) fitlon 20 Tu 137 11
(15%)  panaINNTAAuTeilidasenwuniazunIndaunis
ﬁﬂm’fwﬁmmﬁuamﬂ’ﬁ (transaminitis) 55%, findanain
m (neutropenia) 25%, N11fn1Te (sepsis) 156% W8z N9
A UWaY (acute anemia) 10%

Serum ferritin changes after GPO-L-ONE therapy
in all thalassaemia patients (pediatric and adult)

200
ol o M2 84 = G —

_E W \\_ -
£ -200 t 3 %4 5 % —
5 400
w

-600
£ o e —
3 -1000 T
)E -1200 =T
§ 100 e

-1600 = =255

-1800

Visit [y pegiatrics = Adult

U7 8 uginy GPO-L-ONE wud1 serum ferritin nnad
Fo 1 A d
Tugtne flnajunndrfauinn

INNTANEATY (THALASSA-Study) AunFuumum
a09fiasTTranvite  deferasitox (DFX) alucjﬂwﬁliﬂ"’%’l
Hudealfidanulrs ~ (non-transfusion ~ dependent)
Tnuutefondu 4 nguilliTuen DFX 5mg/kg, 10 mg/kg
LOZUINOAN (placebo) 5 mg/kg, 10 mg/kg uazAnn1uly 11
(j‘U‘w9)Wumﬂ@uﬂﬂmDFX%umq LLWTﬂ‘iHﬂuufm_lﬂmﬂ@ll
placebo (T]_JV] 10) uazlfisuaTunaunITF eI maniiu
Tutan T1 ?NTU‘V] 11
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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 ¥ ¥

Placebo
10 mg/kg

Deferasirox Placebo Deferasirox
(ICL670, Exjade®) 5 mg/kg (ICL670, Exjade®)
5 mg/kg 10 mg/kg
(52 patients) (26 patients) (52 patients)

l i |

I Blinded treatment (52 weeks, dose is not blinded) |

(26 patients)

U7 9 udnan13fine1un deferaxirox [Wuufiy u1masn (placebo)

The mean number of complications in Tl for
different management schemes

I
,, -
=) |

083 131

Hydroxyurea

Transfusion

Iron chelation

Mean number

TRRTS 130 200 085 202
of complications

7UT1 10 udnanguilliiun DFX azfin1azunsndeulioundingu placebo

Proposed algorithm for managing iron overload in
thalassaemia intermedia

Age <4 years Observational period

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

| !

Continue observation Start transfusions to haemoglobin >90 g/

Monitor LIC and serum ferritin Monitor LIC and serum ferritin

LIC >7 mg Fe/g dw
or ferritin >500 g/l

Start oral chelator
(deferiprone or deferasirox)

LIC >7 mg Fe/g dw, ferritin >500 pugn
or total transfusions >10 units

Start oral chelator
(deferiprone or deferasirox)

| & o d a 2
Eﬂﬁ 11 LLﬁﬂdﬂuﬂﬂuﬂ?TTﬂB’]ﬂ’]’]ZmﬁﬂLﬂlﬂ,u%ﬂ’]ﬁ TI

a7

4 v 1A 1A o 9

faliifiglenis¥nen (standard guideline) 284017k

fﬂummﬂhumﬂm@mmmummuwmﬂ’]ﬂwmmmw'ﬂﬁﬂﬂ
(DFO) LL’G‘“?]LW@TTIWTLA (DFP) iit)7s Bmmw‘lummmwm
Fuldd wiues@ien (DFX) feveesiiuaiiannias

d a Ny o o o
wanAulfguFunm weziduirnanninzunndausin
#11fMI1NNd1 DFO Uy DFP





