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Flow chart on Iron Chelation in
Thalassaemia Major (rv)
[Diagnosis of TM Confirmed by Clinical and/or Laboratory-investigation]

Initiation of Transfusion
(fulfilment of criteria)
|Keep Hb levels 9.0-10.5g/dl
(pre-transfusional)

up to14-15g/dI
(post-transfusional)

defe

or desferrioxamine 30-50mg/kg/day

Iron Chelation:
First line treatment

rasirox 20-30mg/kgday

Ferritin < 2,5000g/g

desferrioxamine or

Ferritin > 2,5001g/g LIC < 7Tmg/kg/dry wt deferasirox intolerance
LIC > Tmg/kg/dry wt T2* Heart > 20mg T
or T2* Heart < 20ms
i Switch to desferrioxamine
l or deferasirox
Continue

Promote adherence
and/or Increase dose

desferrioxamine

deferasirox

of desferrioxamine or

4

deferasirox

i
| success |

or «bxm&] Unsuccessful

v ¥

l

T .W|Success [y

Unsuccessful

Heart LV
dysfunction

v o

4= deferiprone

monotherapy
'z + Switch y
chelator |Unsuccessfu|
\ 4

Continuous 24 Hr
desferrioxamine
8. C. or L.V.

Combination therapy
deferiprone &
desferrioxamine

! Guidelines for the Clinical Management of Thalassaemia 2nd Edition Revised (2008),
Cappellini M-D, Cohen A, Eleftheriou A, Piga A, Porter J, Taher A,

http://www.thalassaemia.org.cy/pdf/Guidelines_2nd_revised_edition EN.pdf
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K8 (deferoxamine, DFO) J&— A ZHVEMHIFRIREE - (HHNEAYERE
(bioavailability ) AR » 1 B AP » 5 AR EGEE S 8-12 /N »
FENEL 5-7 K o REIFESERT 1Bom NSRRI S - BReEeERIm

P > SR AR AV B R INRI LR

IRIESCEI AT B R AR b N FIRYR (B ER - BRI £ N\ 5 R8st
PRI RE VRS 64% -

Mo FE W] (deferasirox, DSX) 53 I iRERISEE - HLERERZNGE > BEERERPE
W AR HIREE—2) ; 18551 0 8 ABTHERLRE SRR SR EE R SRS TR A
ELH 16%2

150 =P ERER RS S - MR AR SRR A L ~ e BAR Az A B A e
PR ABURRIME SR EE (serum ferritin) K HTFIERSREIRRE » BEREL L
B (AR ARIEHE SIS T ) A

PRATET > BRI YR R 4% (W B AU 27 IR M

! Delea TE, et al. Transfusion. 2007 Oct; 47(10):1919-29.

2 Fisher R et al. Br J Haematol, 2003;121:938-948

*‘Cost-Effectiveness of Deferasirox Versus Deferoxamine in Transfusion-Dependent Thalassemia Patients — A
Hong Kong Interim Analysis’,Kenneth KC Lee, Danielle Chow, Helen Lan, Vivian Leel, Arup Parmanik, Thomas
E. Delea, Oleg Sofivgin, Wei Shi (Poster presented at the 41 Asia Pacific Conference of the International Society
of Pharmacoeconomics and Outcomes Research, Phuket, Thailand, September 5-7, 2010)
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Continued Improvement and Normalization of Myocardial T2* in Patients with

B-thalassemia Major Treated with Deferasirox (Exjade®) for up to 3 Years

DJ Pennall,! JB Porter,2 MD Cappellini,? LL Ghan,? A E{-Beshlawy,® Y Aydinok,? H lbrahim,” C-K Li,8 V Viprakasit,® MS Elalfy,° A Kattamis,!! G Smith,' D Habr,"? G Domokos,'3 B Roubert,”” and A Taher,4
1Royal Brompton Hospital, London, United Kingdom; 2University College London, London, United Kingdom; SUniversita di Milano, Ca Granda Foundation IRCCS, Milan, Italy; “University Malaya Medical Gentre, Kuala Lumpur, Malaysia; *Cairo University, Cairo, Egypt;
SEge University Medical Facuity, lzmir, Turkey; 'General Hospital Kuala Lumpur, Kuala Lumpur, Malaysia; ®Prince of Wales Hospital, Hong Kong SAR, China; *Siriraj Hospital, Mahidol University, Bangkok, Thailand; '%Ain Shams University, Cairo, Egypt;
HUniversity of Athens, Athens, Greece; ?Novartis Pharmaceuticals, East Hanover, NJ, USA; Novartis Pharma AG, Basel, Switzerland: *American University of Beirut, Beirut, Lebanon

c G OUND v s . Figure 3. Geometric Mean Cardiac T2* Over 36 Months of Deferasirox Treatment (LOCF) Safety
BACKGR RESULTS - Safety
« There were no deaths reporied during 3 years of deferasirox treatment.
+ Heart fallure as a result of cardlac lron overjoad Is a leading cause of death in transfused patients with Patient Characterisﬁcs Dlscontmuat!ons and AEs
f-thalassemfa. 2 y
i directt d rapldi: od b " » Intotal, 114 patients with p- and I is wero enrolled in the 1-year core phase Of the 71 patients who entered the 3rd year of the shudy, five patienls discontinued; three patients {4.295)
* S‘,;":g.:f _Irrzo.n J;Y;‘: cdag g‘es ;:fnznggmfg, c{:dizslfon Q\Yer::ag: ;ﬁ?ﬁ:ﬁ%‘:ﬁ?ﬂ::ﬂ?&xﬁ%h an of the EPIC cardiac substudy and 101 inued into the phase. Of 86 pafients who completed T s discontinued as a result of an unsatisfactory therapeutic effect and two patients (2.89%) withdrew consent.
Increased tisk of heart faflure and arrhythmia.>> year 2, 71 patients chose to enter the 3rd year and recelved at least ane dose of deferasirox during this E B 3510 M3 (1=24) « Throughout the study, the of drug-related AEs
« In patients with fi- Ja and mitd-t {baseline T2' 10-<20 ms) or severe (baseline T2* year. Data are presented for these 71 patients (fable 1). § 18- 102203 n=47) each year (Figure 7).
»5-<10 ms) myocardfal slde;;):ls.“-’ geéer;srl;ox treatment ‘I(;j u(p to 2 years as part of the EPIC (Evaluation * Baseline myocardial T2* was >5-<10 ms in 24 patients {33.8%) and 10-<20 ms in 47 patients (86.296). £ fo T Ml paieats 1) s Six pal[fef;:s (’8,5%);;38 S;)o th five ncreases I‘n semmd eati tlrfvg]rsd >33% r?bova t:laseillnt? znéj the
of Patients’ lron Chelation with Exjade®) iac {3 i in cardiao T2". . e . N upper Emit of norm: ; three patients 0 1st year an g in the year. Four patients had dose
+ s the removal of cardiac iron may lake several years, It s imperalive to asssss the longer-term affeols of Tahlo 1. Baseline Ch of Patients Who Entered the 3rd Year of the EPIC Cardiac Substudy 5 gﬁcprsmsa} x\oe ;:[:t\l:tls s(gcsh i)e'r:;arg g and serum crea returned to n&n&?l rango in
iron chelation therapy In tems of efficacy, safely anfi cardiac function. Here, we report the final end-of- Charataritic P i % i l' é‘aggg‘ﬁf& ;ﬂiﬁ;‘fﬁm cardas T ot oo ms ULN; both during the 2nd y'ear. AT wero with dose ~ andlor
study (EOS) results for patients who were treated with deferasirox for up to 3 years In the EPIC cardiac . . ‘ as2ling - 1359 it patients o. Inter;upﬁons n both patlents
substudy. J >8-<10mg - 0-Z20ms. Basebne 12 24 a8 3
. . (n1=24) (n=47) {=?1) Tims {months} Figure 7, Annual Frequency of the Most Common Investigator-assessed Drug-related AEs
: 2 o e Genn ; A o puaten z s 2 (5% overall) in All Patients Enrolled in the Stud
OB EGTIVE Mean ago + SO, years . . 213463 | 200£80 1 205174 e = 2 = 2070 Y
J . Age group, n (%) s 1 n :
- - <16 yoars 5(20.8) 15 (31.9) 20 (20.2) %
+ To ssess the efficacy of deferasirox freatment over a 8-year duration In reducing myacardial iron in heavily 216 years 19 {79.2) 32 (68.1) 51 (71.8) Figure 4. Shift In Patients with Severe, Mild-to-moderate and Normalized Myocardial T2* %
tients with §- fa major with mild, and severs f o : 7 [ % ¥ % L N L
patients wi i Y Malefernale, 818 o 20:27. 28143 Following Treatment with Deferasirox for 3 Years é 1 Yesr f inmttd)
: Race {Caucasian:Oriental:other), n 9:14:1 14:31:2 23:45:3 2 {fverrztan
METHODS History ol hepatils B and/or G, (9) | 8(@88) o L1018 LTI IBEE 120 : N
: ; History of splenectomy, n (%) 12 {50.0) 23 (48.9) 35 (49.3) T )
i s s A9 patients Basetine T2' 55-<{0 ms | Basedne T2 10-20ms 2
Eligibility Criteria Prio cheaton therapy. 1 (34) e e - £ 33
[1] Deferoxaming . - 13(42)  35@4B | 48(678) 2
* Palients with p-thalassemia major aged 210 years with cardi MR (CMR) for T2* and Deferoxamine + deferiprone L1se 12(266) | 23(30.4) R ==
Isft ventricular ejection fraction {LVEF) of »5—<20 ms and 256%, respectively, were eligible to enter the Mean number of transfusibhs n 175 S 4 1‘5 5+79 162474 g 137 z0ms
cardlac substudy. N A - - ‘ - N 4 E -
+ Further incluslon criteria were serum ferritin levels >2500 ng/mL, fiver ron concentration (LIC) assassed by _ year prior 1o study + SD B N I w 1§72 10-oma Serious AEs
MR (R2) of >10 mg Fe/g dry weight {cw) and a lifetime minimum of 50 transfused red celf units, ‘Geomelric mean bassiine card' iac 7.7:£185 L4996 0 1 1199390 s « There was one serfous cardiac AE In year 3 (alrial fibrillation); other serious AEs In year 3 Included chronic
R T CV% me g i 5 i 3 125w sI:duosms, femur fracture, gastritls, muscle abscess and rheumatic fever {all n=1). No patients experienced a
: i : : = 40
Stuay DeSIgn Mean baseline LVEF + SD % 66.0x 5.3 68.4 £ 6.1 876159 E‘ . serdous AE with a : to ) during the stdy. _ _—
. ;(hhelcardlagpr;gb‘s}ulday Is a prospective, open-label, study of a of patlents enrofled in ["Meari baselide LIC £ 8D, mg Fe/adw ! 1808486 2720 rsAEeT ] : \E ] ] ]
elar I ik i basee ) o o DISCUSSION AND CONCLUSIONS
» Palients who completed 1 year of deferaslrox therapy during the core study were efigible to enter a 2-year :Vledla;'t b;je*rg serm feritin (2905015:895) ‘(168;‘?18:944) (1 68;—53:944) 3 e .
” range}, ng/m 16, S L
extenslon, enabling pallents to recelve defesasirox for up to 3 years with regular assessment of cardiac 9 1 + This is the tirst prospeclive sludy {o repori 3-year follow-up on cardiac iron removat for an lron

T2, LIG and serum ferrilin levels (Figure 1). Basstne' EOS | Baselne | EOS Bassline | EQS

Figure 1. Design of EPIC Cardiac Substudy

chelator end adds {o recently published findings from a 2-year sludy of deferasirox in cardiac iron

Deferasirox Dosing

Deferasirox monotherapy at doses of 3040 myg/kasday eﬂectlvely removed cardiac ron as

Figure 5 Mean LVEF Over 36 Months of Deferasirox Treatment (LOCF)

Deferaslrox dose could be Increased to 456 mg/kg/day In patients with worsening T2* (<3396 from baseline}
or no Improvement in T2* {<25% from baseline) after 6 months. Dose increases beyend 40 mg/kg/day had
to be epproved by the Study Monitaring Committee and the study sponsor. | . ] ; .
Deferaslrox treatment was stopped and patients withdrawn from the study if they reported a decrease ,5-;«;ms - 10—20 s - Al patiznts

This finding is encouraging, given that 1/3 of the study population had severe cardiac iron {baseline
Al 45 T2* <10 ms), which Is assoclated with increased risk of cardlac complications and moriality$?
( ) » L 2! t with irox at doses 30-40 mg/kg/day was associated with a

s The mean actual deferasirox dose In all patlents throughoul the study was 34.2 mg/kg/day (Figure 2).
T‘i‘gm‘ E’::f‘:'ﬁ::;y" E”x“ Yyear End of study Overall, the mean actual dose from 33.3 mg/kg/day during the core study to 85.4 S R by and si Y the study In
1 I mg/kg/day in year 2. During year 3, lhe mean dose decreased to 33.6 mg/kg/day, which can be primarily 7 Pﬂ"ﬁ?“ls praviously reated with DFO = defEﬂPmn&
Bunn pericd attributed to the mean dose decreasing to 31.9 mg/kg/day in patients with baseline T2* 10-<20 ms. « 68% of patients with mild-to-moderate myocardiaf fron loading at basellno nonwalized and 50% ol
Sctvenioy bu oy 57 « Over the 3 years, the overall drug was 211.4 patlent-years; 71.6 patient-years in patlents with g m pahcn!s with severe myocardial iron toading imp to the mild: d range, !
T Washoul from day -28 T baseline T2' >5-<10 ms and 139.8 patient-years In patients with baseline T2* 10-<20 ms. a with a much lower risk of heart fallura, g 3 years of
* At EOS, 27 (38.0%) patients were recelving doses of 40-<45 mg/kg/day and three (4.296) patients were 4 B >5~ct0ms (=24) * The Imp in iron toad was iated with of normal cardiac
Mordh 1 6 2 3 2 » *® doses 245 mg/kg/day. IE 851 ag == 1020 55 (p=37) function, as assessed by LVEF
P % x x x % x » + 2 < AL patients (=71} * The cardlac lron removal ebserved in thls study Is notable considering the heavy iron burden of the
vy X W x x X M X M Figure 2. Mean Actual Deferasitox Dose E &0 patlent population included, desplte previous iron chelation therapy with DFO 2 deferiprone for
many years, With mean LIC of 28.4 mg Fe/g dw and medlan serum territin fevels of 5575 ng/mb at
Seranteren * x * hadicd * a s o 12,23 910 30 marths baseline, patients enrolled In the EPIC cardiac subsludy had more severe fron overload relalive 1o
Cora T2 : MAimaging: b, takeaFrot ks LA ssl CIT R 20me . previouis studies with other lron , such as prone, which Included patlents with
g 4. Baselne 2 23 38 baseline serum fervilln levels <2500 ng/mL.**6 Ditferences in baseline iron overload may affect the
£ 35 Time {months} time required to reduce cardias Iron In patlents with severs myocardial siderosis, making it dittleult
i i is | Eveary 2 2 2 to compare rates of cardiac Iron removal with deferasirox and deferiprone,
ngtggggizaﬁag?oig:g Dose of 5-10 mg/kg/day to & maximum of % % :: 13vear2 ‘A ‘T‘ 5“ » Mean LIC and median serum ferritin fevels significantly reduced by half from baseline, In patients
Lk - Vil i i v -
40 mg/kg/day were based on serum feritin trends and 6-monthly myocardial T2 assessments. Dose E ég 20 FRCCES Em' id-tc " ‘\:,:/Ji’l:'?r:dzu'c '::?::": :::;’;:::g::;::j'; ﬁ‘;;:sls:i:;‘ ;;215}?—%:5?;;";;:,2‘1503'
decreases wers allowed for safely reasons. B A N ) . T " 5 -tha 3
v g }Hentre stuty Figure 6, {A) Mean LIC and (B} Median Ssrum Ferritin Over 36 Months of Treatment (LOCF) + No deaths were reported during 211.4 patient-years of deferasirox exp in the 8-year study,
H
g
=

M o 40
in T2* >33% from baseline or a decrease in LVEF to <569 at two conseculive assessments mada within Basefing myocardial T2* a5, mi:‘:{g?bh safaty profile and there was no of progi in renal or hepatic
3 months.
a *in Ton, deferasirox tr for up to 3 years at mean doses 230 mg/ka/day effectively
. . . 25 reduced cardiac Iron overfoad without any deaths In heavily iron-loaded patients with
Assessments Myﬂcal‘dlal |I‘0n and Cardlac FUHCt‘D'] p-thalassemia. The AEs were manageable with no serious renal or hepatic AEs In patients who

The primary efficacy endpoint was the change In myocardial T2* from baseline to 36 months. 72’ was
assessed at basetine and evety 6 months using a single breath-hold, bright bload, multiecho gradient-
echo sequence. A single 10-mm-thick short-axls mid-ventricular slice was acquired at 5-9 echo times

recelved deferasirox for up to 3 years.

In patients who entered the 3rd year, geometric mean cardlac T2* significartly increased each year from
11.8 ms = 39.0% at baseline to 17.1 ms + 62.0% after 3 years (Figure 3). The annual cumulative increase

Moun LIC = SD {mg Forg dw}
14

(2.6-17.0 ms). In T2* from baseline was 17% in year 1, 3195 In year 2 and 44% In year 3 (P<0.001 vs baseline each year). i R f
+ Myocardlal T2' images were analyzed us!ng a biinded raview pracess, Scans Were evaluated centrally by * In paients with baseline T2* 10~<20 ms, tric mean T2* d fo noml levels ol Poovemabian: | - ; . eierences
two experi by a third faboratory in the case of discrepancies. {220 ms) after 2 years (36% Increase from baseling) and continued to Increase 1o 22.3 ms + 48.8% at EOS Basatine 12 24 3s 1 Zuo MG et & Lanoet 10532.27-50. 9. Wood JG e 8 A J Hamalol 2010 85.818-619.
P P {50% Increase from baseline; Figure 3). 2. BorgnaPignt G e at. Hasmadologica 20M439.0187-11, 10. Figa A et Hatratuogica 200068 430-398
« Secondary efficacy endpoints were 1he change tn LVEF, LIC and serum fetitin lsvels during 36 months of i palients with baselin T2+ 4 eto . o' “ o it Time {months) : :;na?’?:' gm:;ﬁjgnz'go‘s r:fx“wza ‘;_ ma:z : ia; zax 0‘7\:'3236_73 35}«737
treatment. LVEF was measured by CMR during the run-in and every 6 months. UG was also assessed at ¢ inpatients v asaling 12° >5—~<10 ms, mean P rom severe lo mild-to- 2 2 2 2 L [emh vty e ood 208
basefine and at 6-monthly intervals by R2-MR Imaging. Serum ferrftin was assessed at baseline and moderate severity {(10.6 ms x 42.59%; 379 increase from basefine) at EOS (Figure 3). ¥ ¥ il i B >3-1oms =24 3 .P(glpﬂ m‘g Bioot :o;m‘;m;}::.;ni :i ?glﬁzil;mo.xymmm;mz
manthly throughout the study. « After 3 years, 68.1% of patients with baseline T2* 10-<20 ms had normalized 1o 220 ms. Of the patients B~ 10-20me (ehn) 1 Pemeiblel & Heamalobopes 20105 oyl Biatit 098 18 Tarmes Whot ol Ciuuiston 26074 154470 1684,
. - fo ey oy e 4008
« Safely was assessed by and all adverse events (AEs) end routine laboralory testing to with baseline T2' >5—<10 ms, 50% Improved 10 10-<20 ms and one patient normatized to 220 ms (B) 3 om0 5 Mpgeti 8 Cappebnl MD et & Hasmatniopios 201095857568, :5 gﬁiﬁ f«iausgém:; g‘ﬁﬁm
include hematology, blood chemistry, and hepatic and renal function analyses. (Figure 4). £ oo
* Mean LVEF remalned stable in the nommal range (256%) over 3 years (Figure 5). £ 7000 DISCLOSURE STATEMENT
Statistical Methods e £ oo DJ Pennell: Consultancy, Honorarta, Membarship on en entity’s Board of Directots or advisary committeas, Research
LIC and Serum Ferritin |3 Funding and Speakers' Bureau, Novartis and Slemens; Consultancy, Honoraria, Membership an an entity’s Board of
+ The pimary and secondary efficacy endpolnts, as well as the safety parameters were assessed In alf § Directors or advisory committess and Speakers’ Bureay, Apotex; Equity Owneeship, Cardiovascular imaging Solutions
patients who entered the 3rd year of the study and who recelved the study medication. Efficacy » Overall mean LIC significantly reduced each year, from 28.4 + 9.7 mg Fe/g dw at baseline to 15.5 + 14.4 5 4000 JB Porter: Mambership on an entity’s Board of Directors or advisory committees, Research Funding and Speakers'
measurements were reporiad using last-observation-caried-forward (LOGF) analysis. 08 (month 36) mg Fe/g dw at EOS {~47%; P<0,001). Simllar reductions were observed in palients with baseline cardiac § 300 Bureau, Novartis; MD Cappeliini: Speakers' Bureau, Novartls; LL Chan: Honorara ond Research Funding, Novartis
values for T2*, LVEF and LIC included patients who had thelr last MR scan performed at month 30 or T2* >5-<10 ms and 1020 ms {Figure 6A}. § 2000 an_rlt;f?:g’;hmf'g &Eﬁ;ﬂ; rﬂmcslglq rﬁ:ﬂo"ﬁ?;t% gﬁ?f:f;r :‘ n'ggén:'i; mﬁ;z‘cayh }:xu&nﬁﬂ,r‘r}ﬁ;nﬁbﬁﬂm@ an
month 36, LOCFE. Similarly, the EOS serum fenitin value included patients with & serum ferrilin assessment « Median serum ferilin levels also significantly reduced annually {Figure 68), from 5575 (1689-16,944) ng/mL £ 19997 g 0o vermm basea Hanorarta, Novarlis; C-K L: Honorarka and Memberstip on an entity's Board of Directors or advisory committees,
in the 3rd year. at baseline to 2917 (259-15,928) ng/ml. at EOS {46%: P<0.001). In patlents with baseline cardlac T2 Baseing % P o6 Novartis; V Viprakasit: Honoraria, Membership on an entity’s Board of Directors er advisory comimittees and Speakers
o M dial T2* Is pi d as the tric mean = the coefficlent of variance (CV). LVEF and LIC are >5—<10 ms, serum ferritin reduced from 8059 (2904-15,895) ng/mi. at baseline to 3721 {§53-15,926) ng/mL Time (montha) g{u‘;e‘gu, glkovartéx Ms Er!‘tdmlo glgvnc‘x;:‘ ﬁcv\z‘;nﬂcia;‘velaﬁor;zh}x‘:s to cﬂ:‘c::osi;k Ks\a:;lﬁss: !-:)oaor;ﬂrg Re‘ssan:h !F\mdmg
described as mean + SD and serum ferritin as medlan {range). at EOS {-48%; P<0.001) and In patients with baseline T2* of 10-<20 ms, serum feritin decreased from Paters,n peakers Bureau, Novartls; : Consultancy and Research Funding, Movartis; D Habr: Employment,
P z Novartis; @ Domokas: Emplayment, Novartis; B Roubert: Employment, Novartis; A Taher; Honorarda and Ressarch
* At-est at a two-sided « fevel of 0.05 on the basls of log-normal distribution was used to determine 4869 (1689-16,944) ng/mL. at baseline ta 2087 (259-13,535) ng/mL al EOS (~44%; P<0.001). = u ® b Foniing: Novarms playm ploy!
A ! : 7

slatistical significance.
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