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Weatherall D, et al. Inherited Disorders of Hemoglobin. In: Disease Control Priorities in Developing Countries.
2nd ed. New York: Oxford University Press; 2006: 663-80.



EMINAOKEZ (B-OAAA2ZZAIMIAX

EMNINAOKH EO(n=37) EO(N =63) MO (n=40) MO (n = 60)
(% Twv aoBevwyv) AIBANOX ITAAIA AIBANOX ITAAIA
2TTANVEKTONA 95 83
XOAOKUOTEKTOMN 15 7
XoAoAIBiaon 10 23
ESwuueAIK aigoTtroinon
ATtova £AKn KvNuwv
Opoupwoelg
KapdiakEg voool 10 25

< [lveupovikf YTépTaon 10 11

Tpavoauivaoaiyia

Hmmanmda C 7 33
YT1royovadIionog 5 3
AilapATNg 3

YT11o8upeoeIdIouog 3 2

Taher AT, et al. Mediterr Sealotle ect Dis. 2009;1.
Taher A, et al. Blood Cells Mol Dis. 2006;37:12-20.
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MaAAia:
| 215 OaAaoCaIMIKOi AOOEVEiG
MEAETNOBEVTEG pETOEU 2005-2008

*in patients 215 yrs

Thuret | et al. Haematologica 2010;95:724—729


Presenter
Presentation Notes
 A national registry for thalassemia in France has been developed since 2005.
 Data on 378 shown; 267 with thalassemia major, 110 with thalassemia intermedia.
 Rate of complications of iron overload in French thalassemia major patients appear similar to those reported in other developed countries in which this condition is not endemic.
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TCRN, Thalassemia Clinical Research Network
Cunningham MJ et al. Blood 2004;104:34-39


Presenter
Presentation Notes
 This cross-sectional study defines the current status of complications among 342 TM patients in North America.
 The TCRN is a clinical research network who developed a registry to characterize features of TM patients in North America.
 Of 334 patients tested for hepatitis C virus (HCV), 35% were seropositive or positive for HCV RNA.
 Among the endocrine disorders 35% had hypogonadism which required medication.




ESwHUEAIKN aigoTtToinon og acBevn
ME EVOIAuEDN B-OaAacoalpia

Evdidueon B-Oalacoaiyia Ye HETAYYIOEIG

Hb : 4 mg/dL; Ht 15%

Mveupovikn YTEpTaon

EoTieg e§wpueAIKAG aigoTtroinong TapaocTTovOUAIKA Kal EKONAn ooTeoTTEVIa
Evratikotroinon Metayyioswv

AP@OTEPOTTAEUPA KOTAYUOTA UNPIdiwy oTNV QuoloBepaTreia

Odvatog evidg 2 BOOUGdWYV

Smitaman E, Rubinowitz AN. N Engl J Med. 2010;362:253.



2uxvornta Opoupwoewyv otn Meiova
Kal EvOiaueon B-OaAacoaipia

BIBAIOYPA®IKA Meiwv [3-’ Evdidpeon
Ava@opd Oalacoaipia B-OaAacoaiyia
(%) (%)
Borgna-Pignatti, et al. 1998 4 9.6
Aessopos, et al. 1997 1 1
Moratelli, et al. 1998 3.3 16.2
Cappellini, et al. 2000 1.5 29
Zalloua, et al. 2003 — 8
Taher, et al. 2006 0.9 3.9

Aessopos A, et al. Stroke. 1997;28:2421-4.

Borgna-Pignatti C, et al. Acta Haematol. 1998;99:76-9.

Cappellini MD, et al. Br J Haematol. 2000;111:467-73.

Moratelli S, et al. J Pediatr Endocrinol Metab. 1998;11 Suppl 3:915-21.
Taher A, et al. Thromb Haemost. 2006;96:488-91.

Zalloua PA, et al. Thromb Haemost. 2003;89:767-8.



AEYKOKYTTAPA

MONOZEIAO TOY AZQTOY'
. AIMOAYSH Q
ENAOOHAIO- «| NO = AITEIOZYZMASH EPYOPA

* 2XHMATIZMOZ ROS

“EKk@pacn popiwv *APNHTIKA
TIPOOKOAANONG KAl I0TIKOU OOPTIZMENEZ
TTapdyovTta ota voodnAlakd EMI®ANEIEX
KL’JTTapa OQZOOAINIAIQN
-anpanopog MIKPO- *AY=HMENH
owuaTdiwy MPOZKOAAHZIMOTHTA
AIMOMETAAIA — YTTEPTTNKTIKOTNTA <+—— OPOMBOO®IAIA

*Augnuévn ouykOAAnon
*Augnuévn Ekppaon OEIKTWV
gvepyoTToinong
*[laBoAoyIka AlyoTTeETAAI

AAANOI MAPAIONTEZ
*Kapdiakr) duoAeiToupyia
*H1TaTIKA ducTTPAYia
*EvOOoKpPIVIKEG AlaTapaxEG

*APNHTIKEZ ENAEIZEIZ
METAANAZEQN
*EAATTQMENA EMIMEAA Antithrombin
[, Protein C, kai Protein S
*AvTI®WOEOANITTIOIKA AVTICWHATO

2MAHNEKTOMH
*OPOMBOKYTTAPQZH KAI
YMNEPXYTKOAHZH
*YWHAA ENINMEAA APNHTIKA
®OPTIZMENQN EPYOPQON
AIMOZ®AIPION

Taher A, et al. Blood Rev. 2008:22:283-92.



MPOAHYH OPOMBOEMBOAIKQN
EMEIZOAIQN

e H otmrAnvekToun TTPETTEI va TTPOCEYYIZETAI ETTIPUAAKTIKA (KOl UE
KaBuoTEpnNon) eKTOC Kal av BewpnOEi ETTEIYOVTWGS avaykaia

e AugnuEVoc KivOuvog BpouBwWaoewY € OTTANVEKTOUNBOEVTEC AOBEVEIC
TTou Ogv peTayyidovTal, ue uPnAo aplBUo ENTTUPNVWYV £pUBPWYV OTO
TTEPIPEPIKO Aiua, AUENMEVA AIMOTTETAAIO KOI €VOEICEIC TTVEUMOVIKAG
UTTEPTAONG

® 2UCXETION augnueEvwy BpouBwaoewy Kal nAIKiag

e ATTaITOUVTAlI KOAG OXEQIQOUEVEC MEAETEC TTOU BA EKTIPMAOOUV TNV
QATTOTEAEOUATIKOTNTA KAI ACPAAEIQ TNG BEPATTEIAC PE HETAYYIOEIG KAl
TNG AVTIOIMOTTETAAIOKNG I)/KAI AVTITTNKTIKAG AYWYNG

Taher A, et al. Br J Haematol. 2011;152:512-23.
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Kapkivog ATTaTog o€ 0aAaocoaiIKoug

ao0eveig

Borgna-Pignatti et al 2003

ApIBUOG TTEPIOTATIKWYV 23

Méon nAikia diayvwong 45 +/- 11
Avtpeg / Tuvaikeg 15/8

Anti HCV + 20
HCV-RNA + 17

HBV Ab + 13

HBs-Ag + 2

Peppitivn opou, ng/ml 1926 +/-1389
MeyioTn TIMR @EppPITIVNG Opou, ng/ml 3900 +/-2360
Atroo1onpwon DFO /L1 2211



Presenter
Presentation Notes
Thal major 8 pts,tal int 12 pts,sickle-thal 3 pts
The only patient on L1 was a 52 y old female,thal intermedia then regularly ntransfused since 1994.She assumed L1 between 1996 and 1997,then between 1999 and 2003 because of DFO intolerance. Serum ferritin in2003 was 5500;liver biopsy in 1997:cirrhosis and LIC 10.1mg/g wet weigth.Anti HBs and anti HBC positive


H OaAacocaiyia to 2013
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AIATAPAXEZ METABOAIZMOY 2IAHPOY
2TH ©OAAAZZAIMIA

ENTEPO

NTBI = non-transferrin-bound iron. Hershko C, et al. Ann NY Acad Sci. 1998;850:191-201.
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YTogpuon —> UTTOYyovINOTNTA, aVATITUEN
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[[ovadeg —> UTTOyovadIouog

ATTapaiTNTOG 0 CUCTNHATIKOG EAEYXOG KAl I
TTPOANYN Kal BepaTtreia Toug
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O EAeYyXOG TWV EVOOKPIVIKWYV ETTITTAOKWYV
Ic0OUVauEl HE BEATIWON TNG emTIRiWONG
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1. Thomas AS et al. Blood 2010;116(21): abst 1011; 2. Perera NJ et al. Intern Med J 2010;40:689-696; 3. Noetzli LJ et al. Am J
Hematol 2012;87:167-171; 4. Belhoul KM et al. Ann Hematol 2012;91:1107-1114; 5. Noetzli LJ et al. Am J Hematol
2012;87:155-160; 6. Au W-Y et al. Haematologica 2008;93:116-119; 7. Noetzli LJ et al. Am J Hematol 2012;87:167-171


Presenter
Presentation Notes
An observed decrease in cardiac iron burden1 has highlighted the importance of endocrinopathies in patients with β-thalassemia.2 
As the population ages, the build up of iron in the pituitary gland, pancreas and thyroid from childhood transfusions is being expressed in complications such as diabetes mellitus.3,4 
Studies have also shown that the iron overload in these organs is rapid in onset and largely irreversible with chelation treatment.3,5,6
The levels of pituitary R2 correlates with serum ferritin and LIC levels. Pituitary R2 has a logarithmic relationship with pancreatic and cardiac R* values (r2 = 0.49 and 0.52; P<0.0003, respectively).  This may be relevant for identifying the potential endocrine complications.3

References
1. Thomas AS et al. Blood 2010;116(21):abst 1011. 
2. Perera NJ et al. Int Med J 2010;40:689–696. 
3. Noetzli LJ et al. Am J Hematol 2012;87:167–171. 
4. Belhoul KM  et al. Ann Hematol 2012;91:1107–1114. 
5. Noetzli LJ et al. Am J Hematol 2012;87:155–160. 
6. Au W-Y et al. Haematologica 2008;93:116–119.
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Néol Opizovng otn ©OaAacoaiyia
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OepaTreia
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O1 un cupgpopoUpevol aoBeveig oTn Bepatreia atrooIdpwong gixav péovo 30%
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Brittenham GM, et al. N Engl J Med. 1994;331:567-73.



- H AckaeTia Twv £€eAifewyv oTn
BepaTtreia atroociIdoNPWONG

2012

2011

2010

2009

2008

DFP+DFO kaAUtepa atmd tn DFO oTtnv eAdTTwwON
2007 TOoU KapdiakoU a18Rpou kal oTn BeATiwon Tou LVEF?2

2006

1.Taher AT & Musallam KM. Blood 2012;119:3191-3192 2. Tanner MA et al. J Cardiovasc Magn Res 2008;10:12


Presenter
Presentation Notes
DFO/DFP combination
Combined DFP + DFO chelation therapy reduces myocardial iron and improves cardiac function in patients with severe myocardial siderosis and impaired LV function.

Reference
Tanner MA et al. J Cardiovasc Magn Res 2008;10:12.
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1.Taher AT & Musallam KM. Blood 2012;119:3191-3192; 2. Cappellini MD et al. Blood 2011,118:884-893
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Presentation Notes
Deferasirox
Long term 5-year data available showing decreases in  LIC and serum ferritin with a manageable safety profile

References
Cappellini MD et al. Blood 2011;118:884‒893.



H AekoeTia TwV £¢EAICEWY OTN
BepaTtreia atroociIdoNPWONG
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1.Taher AT & Musallam KM. Blood 2012;119:3191-3192; 2. Pennell D et al. Haematologica 2012;97:842—848
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Presentation Notes
Deferasirox
Deferasirox continues to remove cardiac iron over 3 years in the EPIC study


References
Pennell D, Porter JB et al. Haematologica 2012;97:842–848



- H AckaeTia Twv £€eAifewyv oTn
BepaTtreia atroociIdoNPWONG

FBS0701 trpokKaAgi S5000EEAPTWHEVES HEIWOTEIG TOU
LIC o€ peAétn ®dong I, o€ didoTnua 6 pnvwyv?

=
© 30
% _ ® 145mglkg
Lo A 29 mg/kg
(@)]
E -
a 10
o
C
(1
(D)
S
O Baseline Week 12 Week 24
-

1.Taher AT & Musallam KM. Blood 2012;119:3191-3192; 2. Neufeld EJ et al. Blood 2012;119:3263—-3268
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Presentation Notes
FBS0701: Phase II, 24-week trial
Dose-dependent response was evident in terms of decreases in LIC2
Well tolerated, notably, low incidence gastrointestinal treatment related side effects2
In the absence of dose-related AEs, higher doses of FBS0701 might be expected to disease LIC in a greater proportion of patients2
This is an ongoing trial with a 72-week extension3

Referen2. Neufeld EJ  et al. Blood. 2012;119:3263‒3268.
3. http://clinicaltrials.gov/ct2/show/NCT01186419?term=FerroKin&rank=2
4. http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm275814.htm 
5. Tanner MA et al. J Cardiovasc Magn Res 2008;10:12.



Néol Opidovteg oTn OaAaocoaiyia
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Antonio Piga, MD, University of Turin, Italy
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Presentation Notes
This slide demonstrates a trend towards an increase in average age of patients with thalassemia during the last 30 years, with regular transfusions and the introduction of chelation therapy with DFO. This highlights the relationship between effective chelation therapy and improved survival.
In 1977, regular transfusion was not available to patients with β-thalassemia major.
In 1987, regular transfusions were carried out, which improved the mean survival age of patients.
In 1997, as well as regular transfusions, chelation therapy (using DFO) was carried out, which further increased survival. 


ETiIfiwon XWpEIic ETTITTAOKEG
OaAaocoaigdIKwV acOevwy oTtnV ITaAia

MoéavérnTa EmiRiwong

1.00 e [lapdyovTeg KIvoUvou yia
BvnoiudéTnTa 0TN @OAacoailuia
—  O®¢pitivn opou > 2,500 pg/L
0.754 Xpdvoc Mévvnong (HR 3.7)
— 1985-1997 — AppuBpia (HR 2.4)
— 1980-1984 — Appev @UAO (HR 1.9)
0.504 — 1975-1979 — KapdiakA véooc (HR 11.3)
1970-1974
— 1965-1969
005| — 1960-1964
p < 0.00005
O | | | | | 1
0 5 10 15 20 25 30
HAIKIA (é1n)

Borgna-Pignatti C, et al. Haematologica. 2004;89:1187-93.



AITIA ©OANATOY 2TH B-OAAAZZAIMIA

% 0 5 10 15 20 25 30 35 40 45 50 55 60 65

Kapdiakn AITIA n %
50.8
Kapdiakr vooog  [N82HTLSH
AppubBpuia
OEM 2nYaiyia 9 78
AIDS 7 6.1
Aoipwién 14.8
' HmratotrdBeia 5 43
K' ,
ippwon = OAOI (N = 1,073) Opoupwon 4 35
©pdupwon m AYOENEIZ METATO 1970 Meraudoxeuon 4 35
] (n = 720) hueAoU '
NeotAacia MeTaBoAIkég 1 0.9
. TTABATEIC '
10BATNG NAEppwua 1 0.9
AyvwoTta 8.2 ATUxNua 2 17
AAAa o 7 >2YNOAO 115 100
*Tpoxaia atuxiuata, NeppotdBeia, HIV/AIDS,
*OpoppoTrevia, AioAuTiKA Avaipia,
*Neupoyevrig Avopegia. Borgna-Pignatti C, et al. Ann N Y Acad Sci. 2005;1054:40-7.

Ladis V, et al. Ann N Y Acad Sci. 2005;1054:445-50.



AITIEZ ©OANATOY: EAAHNIKO EONIKO APXEIO
KATAIMPA®HZ 2000-2010
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Voskaridou E et al. Ann Hematol 2012;91:1451-1458


Presenter
Presentation Notes
 This is the first official database of haemoglobinopathy patients in Greece.
 Registry was initiated in March 2009 with the participation of 43 Units or Clinics throughout Greece. 
 Total number of registered patients was 4,740.
 The number of deaths due to cardiac problems was reduced, while the number of deaths due to liver disorders was increased during the last decade.



H Kapolo1radeia AOyw TOCIKOTNTAG TOU
o10nNpouV O&V gival TTAEOV N ETTIKPATOUCO AITIO

BavadaTou

OQaAacoaipikoi acOeveig pe Kapdiakny o1dRpwon o MRI
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Thomas AS, et al. Blood. 2010;116:[abstract 1011].



Néoil OpifovTec oTn OaAacoaiyia:
H ZupBoAn tng MayvnTikg Toyoypa@iag

OEPAMEIA OEPATIEIA
@METAITIZEQN DEO T2* MRI
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O oT1aBepo¢g £Aeyxoc ue MRI Kal n BgpaTtreia
ATTOOIONPWONS EAATTWOAV TNV BvnoIyoTNTA

® 2UVOAIKN €TTiTITWON BvnoiydéTnTag NTav 1.65 avd
1,000 €Tn/acBevwyv
— TpIimrAGolIa BeATiwoN CUYKPIVOUEVO HE TO TTOOOCOTO BvNoINOTNTAC
ota £€1n 2000-20031 1Tou ATav 4,3 avd 1000 éTn/acBevwv
— O1 aoBeveicg gixav 61% AiyoTepec TOAvOTNTEC BaAvVATOU OE OXEON
ME TNV opdda eAéyxou 2000-2003 (etritrtwon: 0.387, p < 0.05)

— 2nueiwdnkayv 8 Bavarol o€ Tepiodo TTapakoAoudbnong 10 eTwv

1. Modell B, et al. J Cardiovasc Magn Reson. 2008;10:42.
Thomas AS, et al. Blood. 2010;116:[abstract 1011].



d H cuppopewon otn Bgpartreia
BeATIWVEI TNV TTOIOTNTA (WNG

_] Deferasirox vs DFO3
Xpovou )

mApXA MeAétng B TEAOC MeAETNC
: © 0480 - : 47,7
L ©
©éAnon c .=
) S 46,0
) = o
QuoiIKn YuxIKRA
KatdaocTtaon oTafepOTNTA

1Cappellini MD et al. Clin Ther 2007;29:909-917; 2Taher AT et al. Acta Haematol 2010;123:220-225; 3Porter JB et al. Anemia
2012:297641. Epub 2012 Aug 12
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Presentation Notes
 Pivotal trials of deferasirox (107, EPIC and 2402) demonstrated that thalassemia patients:
 Had increased time to focus on other normal activities;
 Had increased QoL;
 Had improved adherence to medication;
 Found deferasirox more convenient that DFO; 
 Had increased levels of satisfaction with deferasirox treatment than previous chelation treatments.1-3
 

References
Cappellini MD et al. Clin Ther 2007;29:909–917.
Taher AT et al. Acta Haematol 2010;123:220–225.
Porter JB et al. Anemia 2012:297641. Epub 2012 Aug 12.



~  BeAtiwmon otnv cupuépPWOoN oTN
BepaTreia

.| NMN6oo «TIoTA» AKOAOUBNOES TO TIPOYPAMMA ATTOCIOPWONG OOV , L
oTIG TEAeuTaiEC 4 BOONADEG; 3
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1Cappellini MD et al. Clin Ther 2007;29:909-917; 2Taher AT et al. Acta Haematol 2010;123:220-225; 3Porter JB et al. Presented at
ASH 2009 [Blood 2009;114(22); abst 2486]
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 Pivotal trials of deferasirox (107, EPIC and 2402) demonstrated that thalassemia patients:
 Had increased time to focus on other normal activities;
 Had increased QoL;
 Had improved adherence to medication;
 Found deferasirox more convenient that DFO; 
 Had increased levels of satisfaction with deferasirox treatment than previous chelation treatments.1-3
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Cappellini MD et al. Clin Ther 2007;29:909–917.
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“FTONIMOTHTA 2TH M.A”
MeAETn a1rd 116 4 Movadeg Tng Kutrpou
2kopdNn¢ N, Pediatric Endocrinology Review,2004;2:2

duoioloyiki NMpwTtotradng | AsutepoTTa®nig
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2UVOAIKOG 08
apIBuog
Kunoeig 149 Metd diEyepon | Meta difyepon
wolnKwv wolnKwv
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The other 15 patients remained on HRT –as they are  not considering conception at this stage and pending reassessment in the future
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MeTayyioewv DFO T2* MRI otnv otnv
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Etraywyeig
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Presentation Notes
Gene therapy is a small yet diverse therapeutic pipeline which encompasses different mechanisms of action allows:
Epigenetic and/or non-epigenetic gamma-globin induction
Significantly higher induction than prior generation inducers
Potential drug combination, which may benefit patients with unfavorable QTL polymorphisms1
Thus, individual therapeutics can be investigated for genotyped subjects for specific combinations of QTL profiles – offering higher therapeutic benefit.2
Variability in HbF response in β-thalassemia is attributable to the β­thalassemia mutation and the HBB cluster.2
The three major quantitative genetic trait loci (QTLs) identified for variable HbF resistance have been identified.2–4

References
1. Perrine SP et al. Blood. 2011; 118(21):abst 3188.
2. Thein SL et al. Hum Mol Genet  2009;18:R216–R223.
3. http://www.hematology.org/Publications/Hematologist/2011/6974.aspx.
4. Danjou F et al. Haematologica 2012;97:989–993.





2TPATNYIKN TNG eTTaywyng tng HbF

e H HbF avtiotaBuilel «A&iToupyika» Tnv amrouca HbA
— OpoluywTtec HPFH
— 2uvBeTol eTepoluywrec (B-thal/HPFH)

e Ta emrireda NG HbF etrnpedlovTal atrd TToIkiAoug
(PUCIOAOYIKOUG KAl YEVETIKOUC TTAPAYOVTEC OTNV
TEPIOdO PETA TNV YEVvVNON

— Kunon

— YTtreptmrAacia TG EpuBpdc ocipacg
— AigartoAoyikoi voool

— AIgoo@aIpIVOTTABEIEC

o KAIVIKEC HEAETEC OTTOU XOpNyNONKav «ETTAYWYEIC» TNG
HbF BeATILOvOUV TNV CUUTTTWHATOAOYIO



ETraywyn tng HbF pe papuaka

e YTTAPXOUV 4 €idnN «ETTAYWYIKWV» QAPUAKWY

e 1. EPO (emrtaxuvon dia@opoTroinong TG EpuBpac)

o 2. lMapaywya Bpaxeiac aAuaidac AITapwyv ocEwv (aAAayn
OOMNC XpwWHATIVNG MEOCW avaoToAng dpacTikoTnTtag HDAC)

e 3. XnueloBepaTtreuTika: 5-alakuTidivn, YOpoguoupia,
decitabine (utTTopeBUAIWON TTPOAYWYWV Y-OQAIPIVNG KAl TNC
HETAYPOPNG TOUG)

e 4. 2uvBeTIKa TTapaywya yAoutapivikou: AevaAidouidn,

OaAidopidn, TTopaAidopidn (pubuion Tou TTOAAATTAQCIAOUOU
KAl wpihavong TG EpuBpac oelpag)



E¢eAi¢eic otn puOpIon Tng HbF

e H 1TOIKIAia TNG aTTAVTNONG OTOUC £TTAYWYEIC TS HBbF oTN 3-
OaAacoalpia o@eiAeTal Kal oTNV UTTEUBUVN HETAANAEN OAAG Kal
oT0 oUuTTAeypa HBB1

e O1 1TpeIC BACIKOI TTOOOTIKOI YEVETIKOI TOTTOI TTOU TTPOCDIOPICOUV TNV JETARANTN
avrtiotaon otnv HbF €ivan ;173

BCL11A | HBS1L-MYB
Chromosome 2p15 Chromosome (6923)

Xmnl-HBG2

MeAAoVTIKEG XPNOEIG

MpoBAsywn

eveTikn MpoyevvnTikA 5VoU
ouufBouAni! diayvwon? XPo ZTOXEUMEVEG
Mpwrng Bepatreieg?
Metdyyiong?

1. Thein SL et al. Hum Mol Genet 2009;18:R216-R223; 2. http://www.hematology.org/Publications/Hematologist/2011/6974.aspx
3. Danjou F et al. Haematologica 2012;97:989-993; 4. Perrine SP et al. Blood 2011;18(21):abst 3188
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This is a small yet diverse therapeutic pipeline which encompasses different mechanisms of action allows:
Epigenetic and/or non-epigenetic gamma-globin induction
Significantly higher induction than prior generation inducers
Potential drug combination which may benefit patients with unfavourable QTL polymorphisms1
Thus, individual therapeutics can be investigated for genotyped subjects for specific combinations of QTL profiles – offering higher therapeutic benefit.1

Reference
Perrine SP et al. Blood. 2011;118(21):abst 3188.
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Presentation Notes
Gene therapy is a small yet diverse therapeutic pipeline which encompasses different mechanisms of action allows:
Epigenetic and/or non-epigenetic gamma-globin induction
Significantly higher induction than prior generation inducers
Potential drug combination, which may benefit patients with unfavorable QTL polymorphisms1
Thus, individual therapeutics can be investigated for genotyped subjects for specific combinations of QTL profiles – offering higher therapeutic benefit.2
Variability in HbF response in β-thalassemia is attributable to the β­thalassemia mutation and the HBB cluster.2
The three major quantitative genetic trait loci (QTLs) identified for variable HbF resistance have been identified.2–4
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2. Thein SL et al. Hum Mol Genet  2009;18:R216–R223.
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H epTtreipia Ttou Pesaro: Emiiwon eAevBepn vooou
MeETa MAK atro TARpw¢g HLA-ouuBato ouyyevi 001N

AtroteAéopata MAK og 900 aoBeveig,
nAikiag 1-35 years, otn mepiodo 1981-2006

EmiBiwon xwpig 6aAacoaiyia

Mmoéavérnra

0.2

0 5 10 15 20
‘E™n

Angelucci E ,et al., Haematologica. 2008;93:1780-4.



MAK otn OaAaocoaipia: ‘laon;;

e H METAUOOXEUON HUEAOU eival Loy 0S (89.2%)
r] IJOV” GSpG'ITEIG TTOU s LA i i i w1
TTpooPépel iaon TNS voooul-3 0.8 DFS (85.7%)

O
e H amrogpaon yia £06]
Metapooyxeuon ecatouikevetalr 3
Kal oTnpileTal o€ auoTnpd c 04
KAIVIKG KpITAPIOZ 0o
e H emPBiwon eAetBepn vooou | | | ,

1
4 0 4 8 12 16 20
avépXeTal o€ > Tou 80%! 0.0 E peré MMO
AocbBgeveig o€ Kivouvo, n
OS 115 100 99 75 44 11
DFS 115 96 95 71 41 11

OS, overall survival
DFS, disease-free survival

1. Di Bartolomeo P et al. Am J Hematol 2008;83:528-530; 2. Angelucci E & Baronciani D. Haematologica 2008;93:1780-1784;
3. Galanello R & Origa R. Orphanet J Rare Dis 2010;5:11
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Presentation Notes
Bone marrow transplantation is the only definitive curative therapy for thalassemias1–3
The decision between transplantation and medical therapy is highly individualised and patient specific2
Over 80% of patients achieve progression free and disease free survival1
Issues surrounding transplantation:1–3
Absence of an HLA geno-identical donor
Death
Graft failure or rejection
Graft-versus-host disease
Is autologous gene-modified HSCT the answer4?

References
Di Bartolomeo P et al. Am J Hematol 2008;83:528–530.
Angelucci E & Baronciani.  Haematologica 2008;93:1780–1784.
Galanello R et al. Orphanet J Rare Dis 2010;5:11.
Cavazzana-Calvo M et al. Blood 2011;118(21) abst SCI-46.



AAANovevinc MeTapooyeuon
AlpotroInTiKwyv Kuttapwyv (MAK)
e 6/-90% OAIKN emBiwon

e H AAO-MAK eival cost-effective (1 MAK = 3-5 £€1n
OuUMPaTIKNG @eparTreiac)

e NEa conditioning oxnuaTa
— busulfan, treosulfan, thiotepa, fludarabine

Ab6TNG Emikpion

2UMBATOC adeAPOC MuegAikd AK O «kavovagy

2UMBATOC adEAPOC Oupdhia AK EA&TTWON TOoUu GVHD, id1a kaAd amroteAéopaTa
2 UppBartoi Mn ouyyeveic d0TeC KaAd atroteAéopaTa, meplopiopévol SOTEC
Mn oupBaToi 2uyyevikoi OOTEC YTTOOXOMEVN (METPIa aTTOTEAEGUATA)

Mn 2uyyeviké Ou@aAio EpeuvnTikn

GVHD = graft-versus-host disease;
HSC = haemopoietic stem cells. Angelucci E. Hematol Am Soc Educ Program. 2010;2010:456-62.



Néol Opidovteg oTn OaAaocoaiyia

O¢parreia 19805 O¢pareia Xpnon ‘Eykpion ‘Eykpion
MeTayyioewv DFO T2* MRI Deferiprone Deferasirox
I'Igpév MeTapdoxeuon rOVIEIGKr']
NG MugoU O¢epaTtreia

‘Evkpion FDA via Novidiakn Oepatreia otn QaAacoaigia

A Phase | Clinical Trial for the Treatment of B-Thalassemia Major With
Autologous CD34+ Hematopoietic Progenitor Cells Transduced With
TNS9.3.55, a Lentiviral Vector Encoding the Normal Human B-Globin Gene

KUpia onueia: Ao@aAsia Kal TOSIKOTNTA O€ OIACTNHA 2 ETWV
Y1roAoyi1{OpeEvog XpOvog TEAOUG NEAETNG: loUAIOog 2014

http://www.clinicaltrials.gov/ct2/show/NCT01639690?term=NCT01639690&rank=1
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Gene therapy is a small yet diverse therapeutic pipeline which encompasses different mechanisms of action allows:
Epigenetic and/or non-epigenetic gamma-globin induction
Significantly higher induction than prior generation inducers
Potential drug combination, which may benefit patients with unfavorable QTL polymorphisms1
Thus, individual therapeutics can be investigated for genotyped subjects for specific combinations of QTL profiles – offering higher therapeutic benefit.2
Variability in HbF response in β-thalassemia is attributable to the β­thalassemia mutation and the HBB cluster.2
The three major quantitative genetic trait loci (QTLs) identified for variable HbF resistance have been identified.2–4
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2. Thein SL et al. Hum Mol Genet  2009;18:R216–R223.
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http://www.thalassemia.org/index.php?option=com_content&view=article&id=554:us-gene-therapy-trial-for-thalassemia-receives-fda-approval&catid=1:latest-news
http://www.thalassemia.org/index.php?option=com_content&view=article&id=554:us-gene-therapy-trial-for-thalassemia-receives-fda-approval&catid=1:latest-news
http://www.thalassemia.org/index.php?option=com_content&view=article&id=554:us-gene-therapy-trial-for-thalassemia-receives-fda-approval&catid=1:latest-news
http://www.thalassemia.org/index.php?option=com_content&view=article&id=554:us-gene-therapy-trial-for-thalassemia-receives-fda-approval&catid=1:latest-news

ex vivo Novidlakn Bepartreia
(BaAhaooaipia)

4. Infusion of gene-corrected

cells after (mild) conditioning 1. Mobilization-leukapheresis or

bone marrow harvest

2. Co-culture of HSCs
with the vector

3. Transduction



[ToviIdlaKn OgpaTtreia

e >16)OI1

— 21aBepr}, a0PAAAG Kal BEPATTEUTIKNA TTAPAYWY AIMOOPAIPIVNG

— ATTOTEAECUATIKA METAPOPA YOVIOIOU Kal EVOWHATWOT) Tou 010 DNA
e MNAcovekTuaTal

— Agv xpeidletal oupBartoc d0TNG
— EAaxioToTrolEi Toug KivOouvoug Tou GVHD kail TnG atroppiyng

e [lapovta emiTevyuaTa

— A16pBwan aIgooPaIPIVOTTABEIWY O€ TTOVTIKIO JE TN XPron ex Vivo
peTaTpoTTg TNG HSC pe lentolikoUg @opeig pe B-aAuaida 27

1. Arumugam P, Mailk P. Hematology. 2010:445-50. 2. May C, et al. Nature. 2000;406:82-6. 3. Pawliuk R, et al. Science. 2001;294:2368-71.
4, Hanawa H, et al. Blood. 2004;104:2281-90. 5. Imren S, et al. Proc Natl Acad Sci U S A. 2002;99:14380-85.
6. Levasseur DN, et al. Blood. 2003;102:4312-19. 7. Malik P, et al. Ann NY Acad Sci. 2005;1054:238-49.
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LETTERS

Transfusion independence and HMGA2 activation
after gene therapy of human f-thalassaemia

Marina Cavazzana-Calvo"**, Emmanuel Payen™"*, Olivier Negre®*™®, Gary Wang’, Kathleen Hehir®,

Floriane Fusil™*?, Julian Down®, Maria Denara®, Troy Brady’, Karen Westerman™’, Resy Cavallesco’,

Beatrix Gillet-Legrand®, Laure Caccavelli"?, Riccardo Sgarra'’, Leila Maouche-Chrétien™, Francoise Bernaudin'’,
Robert Girot'?, Ronald Dorazio®, Geert-Jan Mulder®, Axel Polack®, Arthur Bank'®, Jean Soulier’, Jérome Larghero’,
Nabil Kabbara®, Brune Dalle®, Bernard Gourmel®, Gérard Socie’, Stany Chrétien™"”, Nathalie Cartier'”,

Patrick Aubourg'", Alain Fischer'?, Kenneth Cornetta'’, Frédéric Galacteros'®, Yves Beuzard™**, Eliane Gluckman®,

Frederick Bushman’, Salima Hacein-Bey-Abina"** & Philippe Leboulch™"**
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MeAETEG KIvnTOTTOINONG AIMOTTOINTIKWY KUTTAPWYV YidA
yovidlakn Bepatreia otn OaAacoaipia

Th al '001 . a study to assess the safety and efficacy of mobilization with G-CSF

Hydroxyurea pretreatment in adults with major p-thalassemia
(EudraCT number 2005-000315-10, NCT00336362)

Th a.l '002 = a study to assess the safety and efficacy of mobilization with Plerixafor G

CSF in adults with major B-thalassemia
(EudraCT number 2009-014136-37, NCT01206075)

G.Papanicolaou Hospital — University of Washington



Thal-001 : completed n=24pts
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SPL pts: kinetics of WBCs and
PB CD34+cells per mobilization type
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[lovidlakn Bepartreia : H EAANVIKA CUMMETOXN

EANGOO — Ocooalovikn kKal USA— Seattle :
evapen Mo 2013

Noonua : peidwv B-6aAhacoaiyia
[Ny apXEyovwy KUTTAPWY : TTEPIPEPIKO aiua
2 XNua . Busulfan 8mg/kg
A Melphalan 140mg/m?

Ap1Bu6c aoBevwy : 20



Néol Opidovteg oTn OaAaocoaiyia

Oc¢parreia ) Oepareia Xpnon Eykpion Eykpion
MeTayyioewv ° DFO T2* MRI Deferiprone Deferasirox

J[e{eTe)A 2TPATNYIKEG
MpoAnywng

Movidiakn
O¢parreia

Mapov VWGt
MéEAANovV MuegAoU
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2uveIdnToTroinon Tou TTPORBANMATOG
«OAANAZZAIMIA» TTOYKOOUIO

KOmrpog kai Zapdnvia:
O puBpbg yevviioewyv eAATTWONKE
atré 1/250 o€ 1/4000 trepImTwOoEIgs

Ipav:

EAGTTWON ouxvoeTnTag atro 50 yevvAOEIG/ETOG
ota 1993-1996, oe 35 yevvijoeIg/’eT0G OTN
mTepiodo 1995-20054

EAAAS R EE

AipBavocg: ‘ m
20 TrePITTTWOEIG/ETOG TTPIV TO 1994,
\ o

EAGTTWON 0¢€ 5.5 TTEPITTTWOEIG/ETOG OTN

didpkela 2006—2011°

MAAAIZIA
2aoudiki Apapia:

H ocuxvornra émreoe amwo 32.9 oro 9.0/10002

'Néeg TeXVIKEG TTPOANYNG ePappolovTal TTayKOooHial

1. Ansari SH & Shamsi TS. Haematology Updates 2010:23-28; 2. Memish ZA & Saeedi MY. Ann Saudi Med 2011;31:229-235
3. World Health Organization: http://www.who.int/genomics/professionals/cyprussardinia/en/; 4. Khorasani G et al. Hemoglobin 2008;32:
263-271; 5. Abi Saad M et al. Presented at 12" International Conference on Thalassaemia and Other Haemoglobinopathies: abst PP-122



Presenter
Presentation Notes
Many developing countries have limited facilities for the diagnosis, control and management of thalassemia
Although migration is occurring towards the richer, more developed countries, prevention strategies need implementation in the countries of origin
Global prevention strategies1
Extended family screening of first-born child
Prenatal diagnosis and termination of pregnancy
Pre-marital screening

Reference
Weatherall DJ. Blood 2010;115:4331–4336.
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2upTtrepacparta (I)

e O1 Aipoo@aipIvoTTaBeIeC EKONAWVOVTAI YEVETIKA KAl
KAIVIKA JE 1I0I1QITEPN ETEPOYEVEIQ

— Ta KAIVIKG XOpaKTNPIOTIKA Kal O ETTITTAOKEC TNG B-@aAacoaipiog
TTOIKiAouv avaAoya PE TNV PapuTnTa TOU YEVETIKOU EAAEIMMATOC

e H 1Tpo0d0¢ oTnNV cUUPBATIK BepaTreia £xEl PEATILOEI
onMavTIKA TNV €mmiwon
— H pertayylioloBepatreia Kal N arrooidnpwaon , TapAdAAnAa pe
O1aPKN TTOAU-TTAPAPETPIKO EAEYXO TWV AOBEVWV £XOUV EAATTWOEI
TNV BvnNToTNTa OXEDOV 3 POPEC OTNV TEAEUTAIO DEKAETIO
— Ta kapdlakda aitia 0gv gival TTAEoV N hovn Kupla aitia 8avaTou, av
YiVETQI CUOTNMATIKN KAl EAEYXOMEVN BepaTreia atroaidnpwaong

— O1 BpouBwWOEIC, N TIVEUMOVIKA UTTEPTACT), N OCTEOTTOPWON Kal TA
NTTATIKA VEOTTAAOMATA avaduovTal WS KUPIES AITIEC vOOnpOTNTAG



2upTtrepacparta (1)

e H Metauodoxeuon JUEAOU gival ETTITUXNC OTOUG VEAPOUG
aoBeveic pe TTARPWCS HLA ocupBatd ouyyevr 00Tn
— H yovidiakn Ogpatreia UTTOOXETAI AQUTTPO MEAAOV

e H emmaywyn 1n¢ HbF pe vewTtepa ao@aArn okeudouara
QTTOTEAEI EVOAANQKTIKI) OTOXEUUEVN BEPATTEUTIKA TTPOCEYYION

e H aopaAnc Metdayyion Kail n Bepartreia atrooidnpwaong
TTAPAPEVOUV OI aKpoywviaiol AiBol TNC avTIMETWTTIONS TNG
@aAacoaluiog

e To 2013 cival 0 KAIPOC TNG ECATOMIKEUMEVNC TTPOCEYYIONG
OTNV QVTIMETWTTION TOU «JECTHAIKO» BaAaCOaIPIKOU aoBevn)
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