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Figure 1: Priorities of therapeutic interventions in patients with MDS according to
disease stage
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Impact of novel treatments on survival of MDS patients
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Diagnosis and treatment of primary myelodysplastic syndromes in
adults: recommendations from the European LeukemiaNet

Luca Malcovati,"* Eva Helistrdm-Lindberg,” David Bowen,* Lionel Adés,” Jaroskav Cermak,® Consuelo del Caiizo,”
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Figure 1: Priorities of therapeutic interventions in patients with MDS according to
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A randomized double-blind placebo-controlled study
with subcutaneous recombinant human erythropoietin
in patlents with low-risk myelodysplastic syndromes
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ORIGINAL ARTICLE

A phase 3 randomized placebo-controlled trial of darbepoetin
alfa in patients with anemia and lower-risk myelodysplastic
syndromes

U Platzbeciar’, A Symecnidin’, EN Ofva’, 15 Gowde®, M Duifonge”, J Mayer®, B Slama”, S Bacee”, £ Gasal®, B Mebta® ind J Fanikin®

Thw wse of darbepoetn aa 1o treat anemia in pathents with lowetrisk mywlodyiplntic syndromes (MDS) win evaluated n & phase
3 tral. Bigitle patients had lowintermediate-1 sk MOS, hemogiobin € 10 gidl low ransfusion burden and serum enythropoietn
(EPO) £ S00 mil/imd. Pasents were randoesized 21 50 receive 24 weeks of subcutaneous dadbepoetin dlfa S00 g of placebo every
3 wodks (Q3W), folowed by 43 woeks of open-label dartepoetn afa. A tomal of 147 patients were randomized, with median
hemogiobin of 9.3 Q144 Q19.7) g'd and median basebne serum EPO of 68 (Q1:34, QX158 mAliml Transfusion incidence fiom
woeks 5-24 was significantly lower with dartepoetion dila versus placebo (36.1% (35/97) versus 59.2% (2949, P« 0.008) and
erythrokd resporse rates Incressed significanty with darbepoetin alfa (142% (1175 evaluable) versus 0% (035 evalusbilel
Pa0016), In the S8-week openrlabel periad, dose fequency increased from QIW to QIW In 51% (1021 26) of petients; this was
assocanted with a higher hermatologic Improvement -enytheoid response e (34 7% G498 Safety results were conssient with a
previous darbepoetn afa phune 2 MOS Sl In conchusion, 24 weels of dabepoetin a¥a QIW signiicantly reduced ransfusions
and increased rates of eryBeoid tesporse with no sew safety Sgnals in lowerrisk MDS (registesed as EudraCTI2009 016522414 and
NCTR01 3623400

Leukernvo (2017) 31, 1944-1950; dot 101038 %ew 2017.192

Loukemia (2018) 322648-2658
hitps://dol.org/10.1038/541375-01801189

[T POT WAk W) A
24 L >

A phase 3 randomized, placebo-controlled study assessing
the efficacy and safety of epoetin-a in anemic patients
with low-risk MDS
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Abstract

Erythroposesis-stimulating agents are finst choice for treating anemia in low-nsk MDS. This double-blind, placebo-controlled
study assessed the efficacy and safety of epoctina in IPSS low- or mtermediate-1 nisk (Le., low-risk) MDS patients with
Hb < 10,0 gAdL., with no or moderate RBC transfusion dependence (4 RBC unite/S weeks), Patients were randomized. 2:1,
10 receive cpoctin-a 450 1U/A&g/week or placebo for 24 weeks, followed by treatment extension in responders. The primary
endpoint was erythroid response (ER) through Week 24, Dose adjustments were driven by weekly Hb-levels and included
increases, and dose reductions/discontinuation if Hb > 12 g/AdL. An independent Response Review Commuttee (RRC) blindly
reviewed all responses, applying TWG-2006 criteria but also considenng dose adjustments, drug interruptions and longer
penads of observation.

A total of 130 patients were randomized (85 1o epoctin-a and 45 to placebo). The ER by IWG-2006 criteria was 31.8% for
epoctin-a vs 4. 4% for placebo (p<0.001): after RRC review, the ER was 45.9 vs 4.4% (p <0001 ), respectively. Epoctin-a
reduced RBC tramfusions and icreased the time-to-finst-transfusion compared with placebo,

Thus, epoctin-a significantly improved ancmia outcomes in Jow-nsk MDS, IWG-2006 cnitena for ER may require
amendments to better apply to clinical studies,
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Clinical effectiveness and safety of erythropoietin-stimulating
agents for the treatment of low- and intermediate-1-risk
myelodysplastic syndrome: a systematic literature review

Sophie Park,' (%) Peter Greenberg,” Aylin Yucel,’ Caroline Farmer,' Frank O'Neill’ Cisio De Oliveira Brandao,” and
Pierre Fenaux”

Systematic literature review to identify randomized and non-randomized
prospective studies reporting on clinical efficacy/effectiveness, patient-reported
quality of life (QolL), and safety.

Retrospective studies for darbepoetin alfa specifically and to ascertain the
feasibility of completing an indirect network meta-analysis comparing epoetin
and darbepoetin alfa.

Overall, 53 articles reporting on 35 studies were included.

The studies indicated a clinical benefit of ESAs,observed across key clinical
outcomes.

ESAs showed consistent improvement in erythroid response rates (ESA-naiive,
45-73%; previous ESA exposure, 25-75%) and duration of response.
Comparative studies demonstrated similar progression to AML and several
showed improved OS and QolL.

Limited safety concerns were identified.

This analysis confirmed ESA therapy should be the foremost first-line treatment
of anaemia in most patients with lower-risk MDS who lack the 5q deletion.
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Meta-analysis of erythroid response to ESAs:
role of doses and combination with G-CSF

Myelodysplastic Syndromes ceignal paper b

haematologica 2001 86:44.51
Adding growth factors or interleukin-3t0 o/ haemarcgiea v 2001 010044 b
erythropoietin has limited effects on ane-

mia of transfusion-dependent patients

with myelodysplastic syndromes unre-

sponsive to erythropoietin alone
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Effects of different (standard vs higher) doses of
erythropoietin in patients with myelodysplastic syndromes:

a (retrospective) propensity-score matched analysis
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ITACA: A new validated international erythropoietic stimulating
agent-response score that further refines the predictive power
of previous scoring systems
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* 996 ESA-treated patients were identified in 3 MDS registries in Italy and
Canada (FISM 555, GROM 233, and MDS-CAN 208).
* Nordic, MDS-CAN, and IPSS-R-based ESA scores were calculated and

documented ESA responses compared.

* Overall response rate (ORR) was 59%.

* The database was randomly divided into balanced derivation (n. 463)
and validation (n. 462) cohorts.
* The ‘ITACA’ score had the highest discriminating power of response
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m,muwn
selected patients with myedodysplastic syndromes

Among 25 trarstusion -dopendent pationts with myolodys.-
plastic syndromes (MDS) recesnng up to 300 thalido-
made p.o., S became transfusion-free within 4.9 weoks and
for 6 to + 24 months. Responders had a recent diagnosis, nor -
mal karyotype. no excess of marrow blasts and were youngor
than non-respondars. Thalidomide may be effective for troat.
ng anemia in sclocted MDS patients.
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MDS-004: first randomised placebo-controlled study of
lenalidomide in patients with del(5q) MDS

Aim: to compare the efficacy and safety of two lenalidomide doses and schedules
with placebo

Patient characteristics
(n=139)*

= RBC-TD, %: 100

IPSS risk category, %
— low: 49

— int-1: 51
Karyotype, %

— del(5q): 76

— del(5q) +21: 24
Blood counts, %

— ANC 500-1000 cells/pL:
12

— Platelets 2150,000/uL: 81

Stratification
(IPSS score and
cytogenetics)

Randomisation

Double-blind phase

LEN, orally At week 16

10mg/day for 21 days | = Responders
of each 28-day cycle continued double-
blind treatment for

LEN, orally up to 52 weeks

5mg/day for 28 days
of each 28-day cycle

Non-responders
entered open-label
treatment or
withdrew

Placebo, for 28 days

of each 28-day cycle

Primary endpoint: RBC-TI for 226 weeks (absence of transfusions during 26 consecutive
weeks on treatment and haemoglobin increased >1g/dL from baseline)

Secondary endpoints: erythroid response, duration of RBC-Tl, BM and cytogenetic

response, time to AML progression, QoL and AEs

*Patients in modified intent-to-treat (mITT) population, defined
as patients with centrally confirmed MDS who received 21 dose

QoL = Quality of life

Fenaux P, et al. Blood 2011;118:3765-76




Randomized double-blind controlled phase lll trial of MDS-004: cytogenetic response and progression*
lenalidomide in del 5q Low/Int-1 MDS (MDS-04): RBC-TI

Placebo LEN 5mg LEN 10mg
(n=51) (n=46) (n=41)

Response (%)
CR 15.6 294

PR 94 20.6
CR+PR 50.01

Cyvtogenetic progression
Placebo (n = 51) FRGME. pi
+ LEN 5 mg (n = 46) New clones/additional

: LEN 10 mg (n = 41) aberrations in existing
clones

*miTT population
1p<0.001 versus placebo

Fenaux et al, Blood 2011 Fenaux P, et al. Blood 2011:118:3765-76




MDS-004 study: LENALIDOMIDE 25 vs 10 vs placebo in del5q,
transfusion-dependent, low/int-1 MDS
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Achievement of RBC-TI for 2 26 weeks (but not cytogenetic response) with lenalidomide was associated with
a 41% reduction in the relative risk of AML progression or death (P =.046) and a 47% reduction in the relative
risk of death (P =.019)

Fenaux et al, Blood 2011




REGULAR ARTICLE @ blood advances

The use of immunosuppressive therapy in MDS: clinical outcomes and
their predictors in a large international patient cohort
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+IST leads to a response
in nearly half, mdh

Most studies of herapy (IST) in (MDS) are
lemited by small numbers :md their single-center nature, and report conflicting data regarding
predictors for response to IST. We ! with IST and pr of

benefit in a large international cohort of patients with MDS. Data were collected from 15 centers
in the United States and Europe. Resporses, including red blood cell (REC) transfusion
independence (TD), were assessed based on the 2006 MDS Intemational Working Group critersa,
and overall survival (OS) was estimated by Kaplan-Meler methods. Logistic regression models
estimated odds for response and T1, and Cox Prop: Hazard modek hazards
ratiosfor 0S. Wei 207 pat MDS gIST, C

The mast common IST regimen was anti-thymocyte globulin (ATG) plus prednisone (43%).
Overall response rate (ORR) was 48.8%, including 11.2% (95% confidence interval (CT).
6.5%-18.4%) who achieved a complete remission and 30% (95% C1, 22.3%-39.5%) who achieved
RECTI, Median OS was 47.4 manths (95% C1, 37.72.3 months) and was longer for patients who
achieved a response or T1, Achievement of RBC T was associated with a hypocellular bone
marrow < 20%); horse ATG pl more effective than rabbét ATG or
ATG without ¢ Age, presence of

hemoglobinuria or large granular lymphocyte dones, and HLA DR15 positivity did not predict

Table 2. Response 1o IST

Rosponse Porcmtme wa
(&) 1" LU R
P e 2514
- 00 241410
80 LM 307484
PO 120 74-%3
ORI (CR PR M l a0 | 200479
n b bea 5oL

CR, completo resgonse; M emwiologe mprovernert; ONIL vl mipones rate
PO. grogrossve dasse; PR, patal reapires, S0, statio teosia. TL RBC vansdacn

A e

Total: 207 patients

08+

0.6+

; 04 4
0.2 1

Medan OS:
474 months
95% Cl: 37.8:72.3 months

Median OS:

CR+PR«HI: Not reached
(G5% Cl; 52,1001 reached months)
SO+PD: 27.7 months (98% Cl: 22.8:49.1 months)
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Myelodysplastic syndrome

Clinical, histopathological and molecular characterization
of hypoplastic myelodysplastic syndrome

I
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Abstract

Diagnostie entena for hypoplastic myelodysplasic syndrome (h-MDS) have not been clearly established, making the
differential diagnosis from other bone marow fatlure syndromes (BMF) challenging. In this study, we aimed 10 delineate
chinical, lustopathological, and molecular features of h-MDS, based on a farge and well-annotated cohort of patients with
bhone marrow (BM) hypocellulanity. The study mcluded 534 comecutive adubt patients with hypocellular BM (278 h-MDS
and 136 aplastic ancraa), and 727 with noemo- or hypercellular MDS (n-MDS). Companson of clinical features of paticnts
with h-MDS as defined by BM cellularny £25% (0= 2(4) or reduced age-adjusted cellulanity (n = 74) did not reveal
significant differences. We developed a diagnostic score 10 discriminate h-MDS from non-malignanmt BMF based on
histological and cytological vanables with the highest specificity for MDS (h-score). The information from chromosomal
abnommalities and somatic mutation pattems was then integrated into a cyto-histological/genetic score (hg-score). This score
was able 0 segregate two groups of h-MDS with a significantly differemt nisk of blast progression (P<0.001), The
integration of cyto-histological and genenc features in adult patients with hypocellular BM facilitated segregation into two
distinct groups, one with clmical and genetic features highly consastent with myelotd neoplasm, and one with features more
consastent with non-malignant BMF,

alysis
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To chelate or not to chelate in MDS: That is the question! n
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Guidelines and drugs for iron chelation therapies in

MDS

Table 1

Guidelines on tron chelation therapy in patients with MDS [22-32).

Countries

Transfusion status ~ Serum ferrtin - Patient profile
| (ng/MI) |

talian (Ref, [22))
UK (ReL [23])

US (Ref. [24))

International
(Ref. [25])

Japanese
(Ref. [26])

Canadian
(Ref. [27])

Spanish
(Ret. |28])

Austrian
(Ref. |29])
Isracli (Ref, [30))

MDS Foundation
(Ref. [31])

Italian update
(Ref, [32])

>50 RBC units
~25 RBC units
(5 g iron)

20-30 RBC units
(510 g iron)

Transfusion-
dependent
>40 Japanese
units
Transfusion-
dependent

Transfusion-
dependent

Transfusion-
dependent
20-25 RBC units

2 RBC units/month
for =1 year

>20 RBC units

(4 g iron)

NR
NR

>2500

>1000-2000
> 1000

>1000

Target serum
ferritin devel

o Life expectancy > 6 months NR

o Pure sideroblastic anaemia <1000

o del Sq

o IPSS low or Int-1 For pts with

o Potential transplant patients SF > 2500, aim
to decrease to< 1000

o RA RARS, del 5q NR

« PSS low or Int-1

o Life expectancy > 1 year 500-1000

o RA RARS, del 5q NR: reduce dose

« IPSS low or Int-1 when < 2000;

o IPSS Int-2 or high discontinue chelator

(il SF > 1000 and when <1000
o SCT candidates/life
expectancy > 1 year)

« PSS low or Int-1 NR

o WPSS very low, Low, or Int

o Spanish prognostic index low risk

o Life expectancy > 2 years NR

o Low or Int-1 (IPSS) <500 - <1000

o Candidates for SCT

o Life expectancy > 1 year NR

o Low or Int-1 (IPSS) NR

o Int-2, high when responding to
disease-modifying agent or
candidates for SCT
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Deferasirox reduces biomarkers of iron overload

EPIC study, MDS cohort

X Gartermans ¢t ol | Lowkronts Besearch 34 (2010) 11431150
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Fig. 3 Mean LM (+5SD), pee- and post-deforanirex administration at baseline and after repeat doses

1. Data from List AF, et al. J Clin Oncol. [Epub ahead of print 2012 Apr 30]
2. Data from Gattermann N, et al. Leuk Res 2010;34:1143-50.
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Switching from DT (Dispersible tablets) to FCT (Film-coated

tablets) of deferasirox
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Adherence to iron chelation therapy in patients who switched from deferasirox
dispersible tablets to deferasirox film-coated tablets

Wendy Y. Cheng®, Qayyim Said”, Yanni Hac®, Yonqgling Xlao', Franchs Viekeman®, Priyanka Bobbili’,
Mel Sheng Duh’, Savita Nandal® and Morey Blinder’

*Aoahysts Group, Inc, Boston, MA, USA; "Nowartis Pharmaceetical Conporation, East Hanower, NI, USA; “Wagvington Usvessity School of
Madiane. SR Louts, MO, USA

ABSTRACY ARTILE MISTORY
Objective: To compare real werld adhorence 1o and poristonce with deferaion fimconed tablets  Received 20 Decenber 27
OFCFCT) and deferaskan dispersibile tablets (OFCOT) amang patients who switched fom DFXDT g0 Pevend 11 Aol 208
ORLFCT, oversll and by dsene type (khe coll dvowie (KDL thalmsmia, and myvlodyplastic  Aecowted 25 Al 200
Amdone MOS. KETWORDS
Mathods: Patients were 2 years okd and had >3 DRCFCT chalms over the study period and >2 DFX- o chelaion thevap
DT clairmi bedore the index date (fiest OFXFCT claim). The DFX.OT period was defined from the fest (o000
DFX-OT claim 10 the Index date; the DFGFCT period wirs defined from the index date to the end of  puines )
the study period. Adh e 4 o) medication posession ratio (MM and proportion of

days covered (POC). Persistence was defined i continuous medication use without & gap > 30 of 60

doys between refils, Comparisons wese conducted using palred-sampie Wikcoson signsank and

McNermar's tests.

Resultss In total, 606 patiercs were selected (SCOr B thassemix 107, MDS: 106; other 45).

Adberence wd perditence in the DFXFCT v DPXOT pedkod man vigaificandy higher acrom al meny-

e moan MPR was 0.80 vs 076 fo < DO1): 60.9% vs S43% of patients had MPR > 08 (o« D091 mean

J-month POC was 08 v5 071 (p < DOIL (A.2% vs 454% of patients had 3-month POC > 0.8 (p < £01)

E72% v 63.4% of patonts had 3month persstence with ro gap 30 diys and 96.1% v M9.9% with

0 0ap 260 days (p< 001, Adh »d p (o aher swiching across o disesnes,
particulardy MDY,

Conclusions: Adh and peok d sgniicantly aher switching from DFX.OT 1o DX
FCT for ol chseases, byt especialy MOS,
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Several studies suggest iron chelation therapy improves survival in TD-MDS patients

Survival

Non-chelated

patients

Chelated patients

P value

Leitch 2008 36 Retrospective Median overall OS 40 mo Not reached 0.003
4-year survival rate 43% 64% 0.003
Rose 2010 97 Prospective follow- Median OS from diagnosis 53 mo 124 mo <0.0003
up
Median OS with adequate NA 124 vs 85 mo <0.001
vs weak chelation
Neukirchen 188 Matched pair Median OS 49 mo 75 mo 0.002
20122 analysis
Neukirchen 417 Retrospective, Median time to death in 30 mo 67 mo NR
2012° registry transfusion-dependent
patients
Komrokji 2011 97 Retrospective Median OS 34 mo 59 mo 0.013
Delforge 2012 186 Retrospective Median OS in Low/Int-1 37 mo 126 mo <0.001
Zeidan 2012 4226 Retrospective, Median survival 47 wk 110 wk 0.003
registry
HR for 27—52 wks on 1 0.77 NR
deferasirox
HR for 253 wks on 1 0.34 NR
deferasirox
de Witte 2012 1000 Prospective, Adjusted HR 1 0.51
registry (0.19-1.32) NS
Remacha 2015 263 Retrospective Median OS Not reached 153 mo <0.001
Lyons 2017 599  Prospective, Median OS from diagnosis 47.8 mo All 86.3 mo <0.0001
registry ICT >6 mo 98.7
mo

HEMATOLOGY .
2019, VL 24,80, 1, 660678 @ Taylor & Francis
hetpsy/Adolorg/10.1080/16078454.2019. 1665218 ayhor & anch Cronp

3 OPEN ACCESS ™ v o

Efficacy and safety of iron chelator for transfusion-dependent patients with
myelodysplastic syndrome: a meta-analysis

JingLing Zhang®, Pengchong Shi°, Jin Liu®, Jinggang Li® and Yingping Cao®

*Department of Clinical Laboratory Examination, Fujian Medical University Union Hospital, Fuzhou, People's Republic of Ching; *Fujian

Provindal Key Laboratory on Hematology, Fujian Institute of Hematology, Fujian Medical University Union Hospital, Fuzhou, People’s
Republic of Ching

Sty %
[} HR (95% CI) Welght
0s
Kook R.S (2011) —_—— 082(031,087) 680
Pamar A (2015) —— 042(020,089) 440
Lyons. R. M (2014) et 067(046,089) 123
Remacha. A F (2015) : 036(016,082) 383
Weng, S.A(2018) - 030(0.10,080) 266
Dettorge (2014) e 043(024,077) 603
Weng, C. A C(2018) JUNET " S— 030(020,070) 553
Leiteh, H. A (2017) —+— 050(026,091) 5§53
Rose, € (2010) ——— 036(047,071) 486
Raplls. A (2010) 037(0.15,090) 341
Parmar A (2015) —_— 055(034,009) 737
Neukirchen, J (2012) R — 056(041,078) 1037
Zewdan A M (2018) -‘L'O— 058 (048, 054) 1328
Hao Y (2016) S 085(076,095) 1370
Sublotal (+squared = 71.9%, p = 0.000) O 052(043,062) 10000
N ]
Oversl (laquared = 71.9% p= 0.000) <> 082(043,062) 10000
NOTE: Weights are from random effects analysis i
| 1 T
5

A 1 1.6

Flgure 3. Forest plot of the 05 of wransfusion-dependent MDS for chelatlon therapy versus non-chelation therapy,




DFX can improve haemopoiesis in some MDS patients

Study

List A et al. 2012

Gattermann N et al.
2012

Nolte F et al. 2013

Molteni A et al. 2013

Angelucci E et al. 2014

Maurillo L et al. 2015

Risk
IPSS (N)

Low/Int-1
(N=173)

Low/Int-1
(N=247)

Low/Int-1
(N=50)

Low/Int-1
(N=53)

Low/Int-1
(N=152)

Low/Int-1
(n=89)
Int-2 (n=14)

Red blood cell
response

15%

21.5% (median 109
days)
11.3% transfusion
independent

6%*

35.1%
9.2% transfusion
independent

11% transfusion
independent

17.6%
7.1% transfusion
independent

ANC
response

15%

22%

17%

76.4%

3%

7.1%

PLT
response

22%

13%

30%

61%

15%

5.9%

Study duration/
starting dose

3 years
20-40 mg/kg/day

1 year
20-40 mg/kg/day

1 year
6, 2030
mg/kg/day

2 years

1 year
10-30 mg/kg/day

2 years

Transfusion independence following deferasirox in a low-to-high WPSS risk
transformed MDS with complete hematologic response
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Guariglia R, et al. Leuk Res. 2011;35:566-70.

GIMEMA prospective trial: probability
of acquiring transfusion independence

All responses to last 2 12 weeks

[
b=
(=]

— Transfusion independence

~
w

Transfusion-free patients:
median Hb 8.1 g/dL (IQR 7.6-8.6) |

At 12 months 15.5% (95% (1 15.3-15.8)

Probability (%)
3

"~
w

—
- - The cumulative Incidence of
0 transfusion independence.
0 2 4 6 8 10 12 14 adjusted for death and
A disease progression, was
Time (months) 2,6%, 12.3%, and 15.5%
Patients at risk 138 107 86 68 after 6, 9, and 12 months.
Non-parametric cumulative incidence estimator JespRCIaly.
Drop-out, progression, and death were considered competitive risks

. Angelucci E et al. Eur J Hematol 2014;92:527-536;




TELESTO - a Phase Il, randomized, double-blind study

TELESTO - study objectives

Deferasirox
(N=149)
vt TR (" Final
(; Screening 1 Randomization2:4 1= 1040 mgkgday basedon | _ Final \'
dosing quidelines \assessment /
35 days :
(o vt St:::it:ei:g ;SO:;L:;“ Placebo LPFV plus 3 years
24 ) e v -
A A (T8 e
"Pabents who expenienced 3 non fakal evend were dsconbnued ind olowed up for 23 days,
paberts were ien folowed up every 3-6 morths (K evakuion or Survval)
Key Incluslon criterfa;

+ Hematologealy stable PSS Low of Int+1.risk MOS, confirmed by bone marrow within & months prioe 10 study enkry
+ Serum ferritin >1000 ng/mk

+ History of transfusion of 15-75 pREC units

+ No history of hospitalization due o congestive heart falure and LVEF 250% by achocardiography

+ ALT or AST £3.5¢ULN, total bilirubin £1.5xULN, no previous diagnosis of iver cirthosis; CrCl 240 mUmin

+ ECOG performance status <2

N s oo A

ool sewotarniome. OO0 cmstore teaanct. ECOG. Eastern Coopersive Orcology Grosp PS5 Hhenatored

OO o Sy LPFY I et gl v LVEF o0 el ottt Do DRBC ) bl oo 14 ULN wheet M of g

Primary

Key
secondary

To evaluate event-free survival (composite endpoint)

+ Defined as the time from randomization to first documented
non-fatal event (worsening cardiac function, hospitalization for
congestive heart failure, liver function impairment, liver cirthosis,
transformation to AML), based on review and confirmation by an

iIndependent adjudication committee, or death, Whichever
occurred first

To assess;
v Overall survival
v Change in serum ferritin level
v Hemalologic improvement in terms of erythroid response (based on
International MDS Working Group criteria’)
+ Change in endocrine function (thyroid and glycemic control)
v Safety

Angelucci et al, Blood 2018 132:234




Primary endpoint EFS:
Stratified log-rank test and Cox regression model

All pationts* Log-rank tost

Median time to event
EventN (%) (95% ), days! (95%
Defeagin R 416) “,6'7“10559, 06%
| 0018 :
o (042,096)
Placeo 3176 (48.7) 020, 148

ot v Mok e porbonsal Az oced weste straited by sicabcaon achers, ek e Ko evend and 4% C1 Queraled by
Kaphir- s estimabon, *Exploraiey P v 5 06 ki) 0 s on T vt o i et e o W 1 o e e ol

A 36.4% risk reduction In EFS was observed in the deferasirox arm
b compared with the placebo arm

Kaplan-Meier plot of EFS

(HR: 0.636; 95% CI: 0.42, 0.96; nominal P=0.015)

Stratfication: All patients
e

) «

Probability of EFS (%)

Plebo

Odtorapieex 100 Y L1 1k
" 14

0o MR (055 1) 01696 10,421, 0.961) el P 015

181 sensitivity analysis

Randomized troatmont MR * 0,40 (954 C1. 0.98, 098
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Angelucci et al, Blood 2018 132:234




Summary of overall survival

Serum ferritin trends

All patients’ Log-rank test Cox model 8y -
EventN (%)  Median time (9% Cl), days' P value! Hazard ratio (35% CI)}
Deferasirox 57/140(383) 1907 (1440, NE) i
0200 0832 (054,128) )
Placabo 376434 1500 (1005, 1804) E il
*Boh logank hest and Cot proportonal hazands model wese statifed by sratifaton factors, "Median tme o event and 55% C generaled by Kaplan-Meker }
estmance; !Exploratony P v i 0ne-Gaked and based on e safied log-ank test; I6ased on 2 Wakd fest fom tne Cox mosel = 4 Placebo
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Hematologic improvement — IWG criteria 2006

Placebo
N=76%

Difference between
treatment groups

Difference 95% CIt

Deferasirox
N=149%

95% CIt

All patients

n* (%) n* (%) 95% CIt
Hemoglobin increase of

21.5 g/dL in comparison with
8 weeks' pre-treatment values

lasting =8 weeks
Reduction of =4.0 RBC

transfusions in comparison with
8 weeks' 3 rakion 28 (18.8) 9 (11.8)
values lasting =8 weeks

44 (29.5) 14 (184)

Hematologic improvement
( PR so) 59 (39.6) 314 478 21 (27.6) 16.9. 383 120 18 257
*n = number of patients In the comesponding category. "The 8% Cls for the frequency distribution of each vanabie and for the dfference were computed using

the Wiison score method; ‘Sampiles analyzed according 10 WG ortena

" B e T

Angelucci et al, Blood 2018 132:234




Iron chelation in higher risk MDS
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Iron-chelating therapy with deferasirox in
transfusion-dependent, higher risk myelodysplastic syndromes:
a retrospective, multicentre study

Pellegrine Musto," (7) Laca Mauwrillo,”
Vittorlo Stmeon.” Antonella Poloal,* ()
Carlo Pindl,” Varico Ballearl*
Alossandra Ricon,” Mlavia Rivellial,*
Agestine Cortebersi.”

Gimeppe Tarastind," Oreste Vilani,"!
Giovarns Massveto,''

Maria R Milella, " Dusicle Scapicchio,'”
Gioacchine Marriano,'

Mamimo Breccia,"! Paguale Niscola,"

Summary

Irom chelation is controverdal in higher risk mycodysplastic syndromes
(HR-MDS), outside the alogmeic tramplant setting. We conducted a ret-
rospective, multiomtre sudy in 51 patients with transfusion-dependiont,
mtermediate-to-very high risk MDS, accerding 10 the revised imternationa
progmostic scoring system, treated with the oral iron chelating agest defera-
sirox (DFX). Thirtysix patients (71%) received sacitidine concomitantly.
DEX was given at a median dose of 1000 mg/day (range 375-25%00 mg) for
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a mediam of 11 hs (range 04-75), Exght paticets (16%) showad grade
2-3 waxicitics (eemal o gatrointestingl), 4 of whoen (8%) required drug
mmerraption. Meodise ferritin bovel decresied from 1709 pg/l &t badline o
1100 pgl afer 12 moaths of treatment (P = 002). Scvemicen paticnts
showed sbnomaal traneminese kves o bascline, which np d oe moe-
malized under DFX treatment in cight cases. One patient showed a remark-
able hacmatological improvement. At a median follow wp of 35-3 months,
median overall survival was 37-5 months. The rosults of this frst survey of
DFX in HR-MDS are comparable, in terms of sfety and eofficacy, with
thow observed in Jower-risk MDS, Though larger, prospective studios are
requised © demonstrate real clinical benefits, our data suggest that DFX s
feasible and might be considered In & sedected cohort of HR-MDS patients.

doi: 10.1111/jh. 14621
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Fig 2. Overall survival curves of 51 higher risk myelodysplastic syndromes patients treated with deferasiroxc (A) from diagnosis; (B) from the
start of defereasirax. 95% CI, 95% confidence interval; OS, overall survival
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Fig 1. Moaitoring of forritin serum levels (ug/l) during deferasirox
therapy in 51 higher risk mydodysplastic syndromes (HR-MDS)
patients. Kruskall-Wallis test: P < 00478 Dunn’s multiple compar-
ison test: P = 00205, in the comparison between pre-chelation and
after 12 months of treatment lovels.
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Allogeneic hematopoietic stem cell transplantation for MDS and CMML:
recommendations from an international expert panel

Theo de Witte, David Bowen, Marie Robin, Luca Maicovati, Dietger Niederwieser, Ibrahim
Yakoub-Agha, Ghulam J. Mufti, Pierre Fenaux, Guillermo Sanz. Rodrigo Martino, Emilio Paolo
Alessandnno, Francesco Onida, Argiris Symeonidis, Jakob Passweg, Guido Kobbe, Arold Ganser,
Uwe Platzbecker, Jorgen Finke, Michel van Gelder, Arjan A_ van de Loosdrecht, Per Ljungman,
Reinhard Stauder, Liisa Volin, H. Joachim Deeg, Corey Cutler, Wael Saber, Richard Champlin,
Sarnin Giralt Clandio Anasetti and Nicolaus Kroger

** Poor-risk cytogenetics, persistent
M W N blast increase, life-threatening
m M cytopenias, high transfusion
intensity. Molecular testing should
m be seriously considered, in case of
absence of poor-risk cytogenetics or
persistent blast increase.

Poor performance Goodpalgum

Nontransplant No poor risk

ralecies’ foatures"” Poor risk features™
Nontransplant
iralocies’ Available donot

ORIGINAL ARTICLE

Decision analysis of allogeneic hematopoietic stem cell
transplantation for patients with myelodysplastic syndrome
stratified according to the revised International Prognostic
Scoring System
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Figure 3. Gain in expected survival under different transplant
policies with respect to a non-transplantation policy. We assumed
that the MDS patient was classified as very low IPSS-R risk at the
time of diagnosis. Each policy was then evaluated for a set of
different ages at diagnosis (as shown in the box) and for different
waiting times t (between 0 and 5 years since entering any disease
state).




Diagnosis and treatment of primary myelodysplastic syndromes in
adults: recommendations from the European LeukemiaNet
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Figure 1: Priorities of therapeutic interventions in patients with MDS according to
disease stage
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* These could be IDH and FLT3 inhibitors, not presently approved
** Consider post-transplant disease surveillance strategies Platzbecker U, Blood 2019




AZA-001: Trial Design
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AZA-001: number of cycles of azacitidine
to first or best response (CR, PR or Hl)

Time to first response Time from first to best response

\ 91% of first responses achieved
within six cycles of therapy

|
|
[
[
[
|
i 48% of patients improved initial
|
|
I
|

Cumulative probability of response

b = = [ 4 Medjan cycles to first response: 2 (1-16) 0.6 1 response to a higher IWG category
0.4 ' with continued
: : 04 4 treatment with azacitidine
[
0.2 4 I -
. | Probability, of response 0.2 4 Vedi ber of cveles from first
increases with number of cycles edian humber of cycles from 1rs
d to best response, n (range): 3 (1-11)
]
0 || : 1 1 ! | 0 1 ' U 1
0 3 6 9 2 15 18 0 3 g 9 12
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The vertical line on the y-axis represents the 52% of
patients whose first response was their best response

Silverman LR, et al. Cancer 2011;117:2697-702




Azacitidine in Elderly MDS Patients: current evidences

CALGB-9221: patients aged = 65 years'

Azacitidine prolonged OS and AML transformation vs BSC in elderly patients with high-risk RAEB and RAEB-T
MDS

AZA-001: patients aged = 75 years?
Azacitidine significantly prolonged OS vs conventional care regimens in elderly patients with higher-risk MDS
French ATU: patients aged = 80 years?
Azacitidine resulted in clinically meaningful responses and OS rates in elderly patients with higher-risk MDS
No evidence of increased toxicity vs patients aged < 80 years, except for slightly increased risk of bleeding
AVIDA Registry: patients < 75 vs =2 75 years of age*
Azacitidine in the community setting was effective in patients = 75 years
Austrian Azacitidine Registry: patients < 80 vs = 80 years of age®
Azacitidine resulted in similar OS for patients < 80 and = 80 years of age
ltalian real-world experience®
Age > 65 should not preclude effective treatment with azacitidine in non-selected
patients with MDS.
Generally, most common AEs with azacitidine treatment were hematologic, gastrointestinal, and infections’-

1. Silverman LR, et al. Blood. 2005;106 [poster presentation; abstract 2524].
2. Seymour JF, et al. Crit Rev Hematol Oncol. 2010;76:218-227.

3. ltzykson R, et al. Blood. 2009;114 [poster presentation; abstract 1773].

4. Komrokji R, et al. Haematologica. 2010;95 [oral presentation; abstract 538].
5. PleyerL, et al. Leuk Res. 2011;35 [poster presentation; abstract 101].

6. Breccia M, et al. Leuk Lymphoma 2012;53:1558-60
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Systematic review of azacitidine regimens @
in myelodysplastic syndrome and acute
myeloid leukemia

Roman M Shapin' and Alsandro Lamo-Langner ' “ @

Abstract

Background: 5-Azactisine ackririered a5 0 7 day dosing regimen (7-00) i apgeoved in high sk PSS
myelodyplitic synckome (MDS) patients, ARernative regimens such as a Scay (5-00) or 7-day with a weskend
Deoak (5-2-2) we commonly ed. No aedomaed conaolled 1rial han been done deecly companing Jl thiee
dosng regimens. The objective of this study was to compare the efficades of the 504, 5-2-2, &rd 7-040 regimers
in MOS and AL

Methods: A syssematic review wirh conducned using MEDUNE, ENBASE and CENTRAL. Higie stuches wese
randormized controlied trials (RCTS), cbservitional prospective and retaospective gudies. The prmary chnical
outtomes wene Objective Response Rave (ORI defined 35 the sum of complete reiporme (TR, partial iesporss (PR,
and hermatologic s improvernert (HD & defined by the WG 2006 artésa. A metr-analyss of simple proportions
wirs conducted usag a rindom effects mods with weights defined sccoading 10 Lad and Mosteller, Compardsons
betweon grougs weee not attermpred due 10 the hetesogeneity of study deugns

Resuks: The only RCT deectly companng atemative azactdine regimens showed no difference in ORH between

| 1he 5-00 and 5-2-2 regimens, AT aiher RCTS compand 3 dosing tegaren 10 cormrtional care. The pooked

| proponion of ORR was 45% with 95% O (428, 45.5%) for 7-0.0, 412% with 95% C| (39.2%, 41.9%) for 5-0.0 and
| £5% with 95% CI (426M, 464} foe 520

T

Conclustons: Indeect comparson of stemawe xacudne Oowaq rmms i MOS and AML shows 3 berede for
l the 7-Gay regimen in amaining ORR. Addiicoad RCTS are reguised 10 definithvdly adichess this Coenpad son
AT [ECF )
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Allogeneic hematopoietic stem cell transplantation for MDS and CMML:

recommendations from an international expert panel
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ORIGINAL ARTICLE

Decision analysis of allogeneic hematopoietic stem cell
transplantation for patients with myelodysplastic syndrome
stratified according to the revised International Prognostic
Scoring System
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Figure 4. Expected additional survival (compared 10 no interven-
tion), by transplant policy, age and treatment with HMA.
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Background: Alogeneic stem ced transplartation (HECT) b the only curative bearment in myslodysplastic syndromes (VDS
AzactiSew (AJA) B incmisiegly uieed price 10 HSCT, howevir in Furops & only appeoweed for pDents wh es nort bl for
Wt

Patients and methods: W conductid 3 phade | muticenter mudy 1 peopeciwly vabiste e bty of 1607 e
Peatment wih AZA In 70 pasents wih § myslodysplintic syndrome (MD5) 19 with acute myslokd leukemia (AVL) and 8 with
Chaoind prywlomOnooytic luends [CVNE) Albet 3 edhan of four cyck (fange =111, M of patets achiswed compit
semison, W% partia| remisuion, 8% hematohogic improverment, 1% had stablle and 2% progressive dusase. Ten patients
dacorenyed tragment before the plarned four cyches, dus 10 an adverse event In nine Caues.

Results: AN donor wan Kerted 1n 73 patients, and HSCT war perfrmad in 54 patients (3% of paents with 4 doren)
Mk seanons for tuming cown HCT were lack of & donor, an adverse evert, or progressive diasse (3, 12, and 16 patients,
TV AL 3 meckin foliow o of 0.5 monshg f1om eniolment, Ipone 10 AZA wid the nly incspendent prognestc B
300 for survit, Companed 1o tusekne assssament, AZA tieatment did not affect patierty’ comorbicities st HICT the HCT-Cl e
e Sabile in 620 Patients, and worned of imgroved In 23% and 159 of pants, respectively,
Conchusbons: Our sty shows that LT is fenable in the majorty of pitients with 16 MOSAMLCMM -2 sher A7A tegtment
As manched ntelined 40O wark the MO ARQUANE Source of donor oels, the time Eatween Cgnoss and HSCT neaded br
donoe sach coukd be Seidond wing eachidine. Theos data show thit AZA prior to LT could be & betier cption than inten-
U chemmomhecgy I Nigher Ak MOS

Thetral has boen ingistesed with e EudealT number 2010 0196731
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MDS therapy: targets and bullets

Kinsse FLY-3/AXL/1AK T cell
inhibitors

Hypomethylating
agents
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Roxadustat: a HIFs (Hypoxia-inducible factors)
prolyl-hydroxylase inhibitor
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glosgjﬁr%.;tg;o; “for their discoveries of how cells sense dialysis (Chen et
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Two phase 2/3 a hive are ongoing.
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