Study design of the phase 3 portion of RISE UP: A phase 2/3, randomized, double-blind,
placebo-controlled study of mitapivat in patients with sickle cell disease
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BACKGROUND Mitapivat as a potential therapy for SCD /Key inclusion criteria for phase 2/3 trial A RESULTS
_ _ : e Mitapivat, a first-in-class, oral, small-molecule allosteric . Aged >16 years (>18 years in France and Germany)
Introduction to sickle cell disease (SCD) activator of PK, including RBC-specific PK (PKR) and PK Confi N 45¢h (; < (HBSS. HbSC. HbS/B0 Enro-IIment status | | |
» SCD is a serious, inherited hemoglobin (Hb) disorder caused muscle isoenzyme 2 (PKM2) isoforms, is under investigation . honl rmee Hbslaé;nosr,]lsl( .’ ,h / " i ' » Patients are currently being enrolled into the phase 3 portion
by a mutation in the B-globin gene'? for the treatment of SCD'*-" (Figure 1) t adassemla, | t/) t-thalassemia, or other sickle ce of the RISE UP trial
. Most patients with SCD are homozygous for sickle cell + In the phase 2, dose-finding portion of RISE UP SYNArome variants | - « Recruitment is anticipated to take place across approximately
Hb (HbSS), but some individuals may have coinherited (NCT0O5031780): »2-10 SCPCs i the 12 months.prlor ES prOV'd'f‘Q informed 100 sites globally (Figure 3)
hemoglobin S (HbS) with another 3-globin chain variant, — Treatment with mitapivat demonstrated statistically significant and consent (defined as acute pain needing n_]ed_'cal Conte_mt
for example, HbS plus a hemoglobin C (HbC: HbSC) gllzcice:abl(l%meaningful improvements in Hb response compared with anddirezlatment, aCUtE Che§t SyndliorT?e, priapism n.eec)jlng Figure 3. SCD phase 2/3 study geographic distribution?
- : medical contact, or hepatic or splenic sequestration
or 3-thalassemia gene variant’ — Reductions in annualized rates of sickle cell pain crises Hb | | 0f 5.5-10.5 ZL . 5 . £59 Hb
- A recent analysis estimated that between 2000 and 2021, (SCPCs; defined by an acute pain episode, acute chest syndrome, *Hb level of 5.5-10.5 g/dL (based on an average ot 2 Canada Netherlahls, rmagf
worldwide prevalence of SCD rose by 41.4% from 5.5 million grr1ldaFi)rﬁr%cg&aet:\igier?umeasrtlzgltrgogf r?gri%ller;lig Zi?jueerSttrf?:cl)or:))ieSis concentratmr.\ measuremen.ts sepe?rated by >7 days and Belgium ™
to 7.7 million* were obpserved17 ’ R CO”.eCted durl.n-g the Screerilng period) .. o
e Fatigue and pain from SCD have a high impact on « Mitapivat was well tolerated, with a safety profile consistent ) Eatlents relizel(;/mg Concognltan’éry;jro:g/(u)rja ean !oart|C|pate, France Lebanon_Turkey
health-related quality of life, limiting daily function, schooling,  with previous studies™ OV\(/:Ievel.r, e eosE Mt 0e S19le 1T 22U Clelfs PIor it \ S
randomization
and employment® e Mitapivat 100 mg twice daily (BID) was selected as the W £ childbearin tential must agree to be abstinent 'srae'/KOman
Pathophysiology of SCD and role of pyruvate kinase (PK) dose for the phase 3 portion of the phase 2/3 RISE UP trial, omer21? chl fea It J PO f_ 'al MUSt agree to be abstine
 Red blood cells (RBCs) in SCD are distorted and stiff, with conducted in patients with SCD (O se eTorms or contraception Y, S e
: : : : _ _ _ _ igeria
increased ad.he3|venes§, :;A;hICh causes impeded blood flow,  The primary and key §econdary objectives an.d endpoints, /Key exclusion criteria for phase 2/3 trial DY
vaso-occlusion, and pain® and the safety objectives for the phase 3 portion of the RISE . .
. . . _ _ _ e Pregnant, breastfeeding, or parturient
e Distorted (sickled) RBCs also have shortened lifespans, UP trial are displayed in Tables 1-3 o . _
resulting in hemolytic anemia and fatigue?™8 e Individuals receiving scheduled RBC transfusions ot i e orroved o oo coneierain
OBJECTIVE (episodic transfusions in response to worsened anemia or \__SCD, sickle cell disease J

e Both vaso-occlusion and hemolysis contributes to

vaso-occlusive crises are permitted)

vasculopathy and endothelial dysfunction®? *Toreport the design of the phase 3 portion of RISE » Hospitalized for an SCPC or other vaso-occlusive event within
»PKis a key enzyme in RBC metabolism and ATP production; UP, a global, phase 2/3, double-blind, randomized, 14 days prior to providing informed assent/consent or during
its activity and stability are decreased in SCD™ (Figure 1) placebo-controlled trial evaluating the efficacy and

the screening period

e Individuals receiving treatment with disease-modifying
METHODS SCD therapies other than hydroxyurea, or hematopoietic
stimulating agents (last dose of such therapies must have

e The glycolytic intermediate 2,3-diphosphoglycerate (DPQG) is safety of mitapivat in patients with SCD
increased, preferentially binding to and stabilizing

deoxy-HbS™©3; ATP (a product of glycolysis) is decreased,

leading to RBC dehydration®*® Study design . . o
o been administered >90 days prior to randomization)
— Both factors promote HbS polymerization™ : : : : . :
P POTY * In the double-blind, phase 3 portion of the RISE UP study, 198 |, gevere kidney disease or hepatobiliary disorders
» In SCD, the activity and stability of PK and the ratio of hatients (who did not participate in the phase 2 dose-finding \_ /
n - 10 u n n n n n
ATP:2,3-DPG are decreased hortion) are being randomized 2:1to receive mitapivat 100 m : —— :
able 1. primary objectives and endpoints
BI D Or matChed place bo fOr 52 Wee kS (Flgure 2) Primary objectives Primary endpoints
. . . . . To determine the effect of mitapivat vs placebo on: Measured by:
i RandOmlzathn W|I| be Strat|f|ed by the number Of SCPCS N Anemia Hb response; defined as a >1.0 g/dL increase in average Hb concentration
Figure 1. PK activation in SCD may improve anemia and reduce sickling™ h : J : hvd o e S Aol ieek S CempaTEe i PEDsl e
' the prior year (<5, >5) and concomitant hydroxyurea use . i : :
prior year (<9, 29) y y SCPCs Annualized rate of SCPCs Additional information on the RISE UP study can be
I -hli I I Tel If either of the primary endpoints is met, key secondary efficacy endpoints AF -
e Patients who complete the double-blind period will be eligible  primary endpoints Is met, key secondary efficacy endp found at ClinicalTrials.gov (NCT05031780)
" I " i+ " Hb, h lobin; SCPC, sickl Il pai isi B -
v GLYCOLYSIS to receive mitapivat for an additional 216 weeks in an emoglobin; SCPC, sickle call pain crisis and from medinfo@agios.com
FBP _ : iecti '
Decreasing 2,3-DPG reduces HbS open-label extension Table 2. Key secondary objectives and endpoints
\/ polymer|z.at|on by |ncr.eas.,|r?g Hb Key secondary objectives Key secondary endpoints Acknowledgments: We would like to thank all the patients and study investigators for taking
1,3-DPG oxygenation and may inhibit : _ To determine the effect of mitapivat vs placebo on: Measured by: part in this trial, and for contributing to the design of this study. Medical writing assistance ( \
\ the sickling process Flgu re 2. RISE )= phase 3 Study dQSlgn Average change from baseline Hb concentration from Week 24 through was provided by Hennah Patel, MPharm, RPh, of Adelphi Group, Macclesfield, UK, funded by
....................................... Anemia Week 52 Agios Pharmaceuticals, Inc.
P \ ' Markers of hemolvsis Average change from baseline in indirect bilirubin from Week 24 through Disclosures: This study was funded by Agios Pharmaceuticals, Inc.
y Week 52 BA: Afimmune, American Society of Hematology, Connecticut Department of Public Health,
e e e et e Average change from baseline in percent reticulocytes from Week 24 Forma Therapeutics, Hem-anext, HRSA, .Novartis, PCORI, Pfiger — IPl/research funding; -
. Phase 3 primary endpoints: Hb response, defined as a 21.0 g/dL increase in average Hb concentration y P th rough Week 52 Accordant, Afimmune, Aglos, bluebird bio, Forma Therapeu.tlcs, G.enentech, Gla.xoSmlthKllne,
from Week 24 through Week 52 compared with baseline, and annualized rate of SCPCs Py . . . Global BlO(?d Therap-eutlcs, Hemanext, Novartls, Novo Nord|§k., Pf|.zer, Protagonist
. o Average change from baseline in Patient-Reported Outcomes Therapeutics, Sanofi Genzyme, Vertex — advisory board participation/consultancy. WRS:
v B & = e Patient-reported fatigue Measurement Information System® Fatigue 13a Short Form scores from Agios — consultancy and research funding. EJVB: Agios — advisory board member; Agios,
\ . = 2 ~ T o P Week 24 through Week 52 Novartis, Pfizer, RR Mechatronics — research funding. SLT: Nothing to declare. KHMK: Agios,
c Ay ] —_ s @ © . . . . . . . .
8_ % S| —r Mitapivat 3 © E o o . Alexion, Biossil, Bristol-Myers Squibb, Novo Nordisk, Pfizer, Vertex — consultancy; Alexion,
"""""""" 2 T (100 mg BID) . 5 0 o Additional clinical efficacy measures Annualized frequency of hospitalizations for SCPCs Bristol-Myers Squibb, Vertex — honoraria; Agios, Sangamo — membership on an entity’s
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] D‘:" 0 = = = — advisory board member. KIA: Novartis, Novo Nordisk — research funding; Agios, Biomarin,
o Table 3- RISE U P safety ObjeCtlve and end pOI nt Fulcrum Therapeutics, Hillhurst Biopharmaceutics, Novartis, Novo Nordisk, Pfizer, Sanofi Refel"ences and
_hii Ay ) . S . . . — advisory board member. AC: Agios, bluebird bio, Cheisi, Novartis, Vertex — consultancy;
Pyruvate Safety ob_jectlve . . Safety endpoint bluebird bio, Forma-Novo Nordisk, Novartis, Pfizer — research funding. DSD: Agios, bluebird downioadabie poster are
To determine the effect of mitapivat vs placebo on: Measured by: bio, Novartis, Novo Nordisk, Pfizer — advisory board member. SaK: Emmaus, Novartis, Pfizer . .
Safet T it d relati hib to studv d fAE d . AE — advisory committees; Agios, Pfizer — research funding. IMI: Agios — RISE UP trial clinical avallable Via the QR COde
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