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Pyruvate kinase (PK) deficiency

» Rare, hereditary hemolyticanemia caused by a single gene defect encoding the red blood
cell-specific form of PK'

- Associated with acute and long-term complications?

« Spectrum of signs and symptoms, including jaundice, fatigue, and dyspnea, with a
wide-ranging impact on health-related quality of life (HRQoL)?

 Iron overload, regular transfusions, and pulmonary hypertension have been consistently
associated with worse health-related outcomes in PK deficiency®’

» Generic and cancer-specific patient-reported outcome (PRO) instruments of HRQoL are likely
insensitive to many of the unique aspects of congenital hemolytic anemias that reduce quality

of life in PK deficiency, including iron overload and chronic jaundice®

HRQoL, health-related quality of life; PK, pyruvate kinase; PRO, patient-reported outcome
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Patients report physical limitations, negative impacts on social functioning,

reduced self-esteem, and concerns for the future

« Conceptual model of the burdeh and impact of PK deficiency on HRQoL, based on the signs, symptoms,
and impacts reported? by 21 adult patients with PK deficiency®’
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a1-hour interview s w ere conducted to better understand the burden of PK deficiency in terms of signs, symptoms, and impact of the disease on participants’ HRQoL; PParticipants w ere primarily recruited through the

Pyruvate Kinase NHS (NCT02053480) via a recruitment flyer distributed by NHS investigators. Participants w ere also recruited through a patient advisory board, a PK deficiency patient advocacy/support w ebsite,
and a Facebook support page; HRQoL, health-related quality of life; PK, pyruvate kinase; 1. Grace RF et al. Eur J Haematol 2018;101:758-65



The PKDD and PKDIA were developed as self-administered tools to assess and capture

changes in symptom burden and disease impact in patients with PK deficiency
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aMCIC is estimated using the median change for patients achieving an anchor-based 1-point improvement in PGIS in the ACTIVATE study; PBaseline IRT modeling revealed that 4 of the original 12 items w ere less relevant to the

ACTIVATE trial population or did not contribute unique information due to skew ness or redundancy and w ere removed, thus becoming non-scored items; HRQoL, health-related quality of life; IRT, item response theory;
MCIC, minimal clinically important change; PGIS, Patient Global Impression of Severity; PK, pyruvate kinase; PKDD, PK Deficiency Diary; PKDIA, PK Deficiency Impact Assessment



Mitapivat

- First-in-class, oral, allosteric activator of PK'

« Demonstrated improvements in hemoglobin, hemolysis, and transfusion burden in PK
deficiency patients’

* Approved by the US Food and Drug Administration for the treatment of hemolytic anemiain
adults with PK deficiency’

* Improvements in signs, symptoms, and disease impacts via PKDD and PKDIA were observed
in two global, phase 3 trials of mitapivat in non regularly (ACTIVATE?) or regularly transfused
(ACTIVATE-T®) adults with PK deficiency'?

aClinicalTrials.gov: NCT03548220; PClinicalTrials.gov: NCT03559699

PK, pyruvate kinase; PKDD, PK Deficiency Diary; PKDIA, PK Deficiency Impact Assessment
1. Al-Samkari H etal. N Engl J Med 2022;386:1432—42; 2. Glenthgj A et al. Lancet Haematol 2022;S2352—-3026(22)00214-9



Objectives

» To evaluate the long-term safety, tolerability, and efficacy of treatment with mitapivat in adult
participants who were previously enrolled in ACTIVATE or ACTIVATE-T in a multicenter, open-
label, long-term extension (LTE) study (ClinicalTrials.gov: NCT03853798)

Here, we report PKDD and PKDIA outcomes up to Week 84 of the LTE study

LTE, long-term extension; PK, pyruvate kinase; PKDD, PK Deficiency Diary; PKDIA, PK Deficiency Impact Assessment



Patients who completed ACTIVATE and ACTIVATE-T could enter the
open-label LTE, where all patients received mitapivat

O ACTIVATE

Individualized dose- : :

Key eligibility criteria:
» 218 years of age
* Documented =2 mutant alleles in PKLR with 21 missense mutation
| - ACTIVATE: Not regularly transfused (<4 transfusion episodes in the previous year); baseline Hb <10 g/dL

 ACTIVATE-T: Regularly transfused (=6 transfusion episodes in the previous year)

* LTE study: Completed the fixed-dose period of ACTIVATE or ACTIVATE-T and, in the opinion of the
Investigator, demonstrated clinical benefit from mitapivat treatment or were assigned to the placebo
arm in ACTIVATE

5mg BID

<8 wooks?

aStratified by average of screening Hb values (<8.5 g/dL vs 28.5 g/dL) and PKLR gene mutation category (missense/missense vs missense/non-missense); PScreening may have been extended beyond 8 w eeks if
there w as adelay in obtaining a patient's complete transfusion history or to ensure that the firstdose of study drug could be administered 2—7 days after the most recent transfusion 8
BID, twice daily; Hb, hemoglobin; LTE, long-term extension; M, continued mitapivat; M/M, mitapivat-to-mitapivat; P/M, placebo-to-mitapivat; R, randomized



Analyses

» Changes from baseline? in PKDD weekly mean and PKDIA scores were
assessed at scheduled visits up to Week 84 (data cutoff 27March2022)

= Summary statistics including mean, SD, min, first quartile (Q1), median, third quartile (Q3),
and max were provided

« Results were summarized for each of the 3 treatment arms:
= Mitapivat in ACTIVATE and continued mitapivat in the LTE (M/M)
= Placebo in ACTIVATE and started mitapivat in the LTE (P/M)
= Mitapivat in ACTIVATE-T and continued mitapivatin the LTE (M)

* Proportions of patients who achieved minimal clinically important change
(MCIC) at Week 84 of the LTE study were also reported

= The MCIC is defined as a reduction of 4.2 and 5.5 in PKDD and PKDIA scores, respectively

aDefined as the last complete assessment before start of study treatment in ACTVATEPACTIVATE-T

LTE, long-term extension; M, mitapivat; MCIC, minimal clinically important change; MIM, mitapivat-to-mitapivat; PK, pyruvate kinase; PKDD, PK Deficiency Diary; PKDIA, PK Deficiency Impact Assessment;
P/M, placebo-to-mitapivat; Q, quartile; SD, standard deviation



Patients enrolled in ACTIVATE sustained improvements in PKDD

mean scores throughout the extension period

Mean change from baseline in PKDD mean scores in patients randomized to mitapivator placeboin ACTIVATE whothen
continued in the LTE study on mitapivat
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BL is defined as the last complete assessment (withno missing item in response) before randomization for subjects randomized and not dosed, or before start of study treatment for subjects randomized and dosed.

In the LTE study, PKDIA scores w ere assessed at 12-w eekintervals for the MM arm
BL, baseline; Cl, confidence interval; LTE, long-term extension; MCIC, minimal clinically important change; M/M, mitapivat-to-mitapivat; PKDD, Pyruvate Kinase Deficiency Diar placebo-to-mitapivat



Patients enrolled in ACTIVATE also sustained improvements in

PKDIA mean scores throughout the extension period

Mean change from baseline in PKDIAmean scores in patients randomized to mitapivat or placeboin ACTIVATE who then
continued in the LTE study on mitapivat
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Baseline is defined as the last complete assessment (with no missing item in response) before randomization for subjects randomized and not dosed, or before start of study treatment for subjects randomized and

dosed. In the LTE study, PKDIA scores w ere assessed at 12-w eekintervals for the MM arm
Cl, confidence interval; LTE, long-term extension; MCIC, minimal clinically important change; MM, mitapivat-to-mitapivat; PKDIA, Pyruvate Kinase Deficiency Impact Assessment, P/M, placebo-to-mitapivat



Patients enrolled in ACTIVATE-T continued to experience improved

PKDD mean scores throughout the extension period

Mean change from baseline in PKDD mean scores in patients enrolled in ACTIVATE-T who then continued in the LTE study
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Baselineisdefined asthe last complete assessment (with nomissing itemin response) before start of study treatment. Not all patientsincludedin ACTIVATE-T continued into the LTE study period, resultingin a small sample size forthis

analysis. Further, not all patientswho entered the LTE were treated at Week84 and above; of the patientswho did receive treatment up to Week84, data were unavailable for some individuals
Cl, confidenceinterval; LTE, long-term extension; M, mitapivat; MCIC, minimal clinically important change; PKDD, Pyruvate Kinase Deficiency Diary



Patients enrolled in ACTIVATE-T also continued to experience

improvements in PKDIA mean scores throughout the extension period

Mean change from baseline in PKDIA scores in patients enrolledin ACTIVATE-T who thencontinuedin the LTE study
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At Week 84 of the LTE, more than half of patients had clinically meaningful
improvements from baseline in both PKDD and PKDIA mean scores

Week 84 of the LTE M/M arm P/M arm
(N=40) (N=40)

Change from baseline in PKDD scores

n 18 10 6

Mean (SD) —7.19 (6.740) —4.58 (5.758) -3.94 (14.087)
Median (Q1, Q3) —6.98 (-13.17, —2.00) -3.60 (-9.57, 0.29) —7.93 (-13.60, 10.80)
Min, max —22.1, 2.9 -14.0, 2.9 —20.0, 15.0

% of patients with reduction in score ZMCIC 61.1 50.0 50.0

threshold (a reduction of 4.2)

Change from baseline in PKDIA scores

n 20 18 8

Mean (SD) —6.3 (7.12) —6.3 (9.09) -11.5 (11.53)
Median (Q1, Q3) —6.0 (-10.0, -3.0) -5.5 (-12.0, -1.0) -15.0 (-19.0, -8.5)
Min, max -18, 9 —22, 13 -21, 14

% of patients with reduction in score 2MCIC 60.0 50.0 75.0

threshold (a reduction of 5.5)

Baseline of weekly mean score isdefined asthe average of daily scorescollected within 7 daysbefore randomization for patientsrandomized and notdosed, orbefore start of study treatment for patientsrandomized and dosed. MCIC threshold

estimation iscalculated using the median change score in APGIS =—1 group; MCIC, minimal clinically importantchange; M, continued mitapivat; MCIC, minimal clinically important change; LTE, long-term extension; M/M, mitapivat-to-mitapivat; P/M,
placebo-to-mitapivat; PGIS, Patient Global Impression of Severity; PK, pyruvate kinase; PKDD, PK Deficiency Diary; PKDIA, PK Deficiency Impact Assessment; Q, quartile



Conclusions

» Across both PK deficiency-specific PRO instruments (PKDD and PKDIA), improvements
among mitapivat-treated patients were sustained over time in the LTE through Week 84

* At Week 84 of the LTE study, clinically meaningful improvements in PKDD and PKDIA mean
scores were achieved in more than half of patients

« Treatment with mitapivat was associated with long-term, durable, and clinically meaningful

improvements in signs, symptoms, and functional impacts based on disease-specific PRO
instruments, irrespective of transfusion status

The long-term results of this study suggest that by
improving the signs, symptoms, and disease impacts
of PK deficiency, treatment with mitapivat may provide

meaningful patient-centric benefits

LTE, long-term extension; PK, pyruvate kinase; PKDD, PK Deficiency Diary; PKDIA, PK Deficiency Impact Assessment; PRO, patient-reported outcome



Acknowledgments

« Wewould like to thank the patients and study investigators for taking part in this study

 Editorial assistance was provided by Kate Collins, MPharm, Adelphi Communications,

Macclesfield, UK, and supported by Agios Pharmaceuticals, Inc.




	Long-term improvements in patient-reported outcomes in patients with pyruvate kinase deficiency treated with mitapivat
	Disclosures
	Pyruvate kinase (PK) deficiency
	Patients report physical limitations, negative impacts on social functioning, reduced self-esteem, and concerns for the future
	The PKDD and PKDIA were developed as self-administered tools to assess and capture changes in symptom burden and disease impact in patients with PK deficiency
	Mitapivat
	Objectives
	Patients who completed ACTIVATE and ACTIVATE-T could enter the �open-label LTE, where all patients received mitapivat
	Analyses
	Patients enrolled in ACTIVATE sustained improvements in PKDD mean scores throughout the extension period
	Patients enrolled in ACTIVATE also sustained improvements in �PKDIA mean scores throughout the extension period
	Patients enrolled in ACTIVATE-T continued to experience improved PKDD mean scores throughout the extension period 
	Patients enrolled in ACTIVATE-T also continued to experience improvements in PKDIA mean scores throughout the extension period 
	At Week 84 of the LTE, more than half of patients had clinically meaningful improvements from baseline in both PKDD and PKDIA mean scores
	Conclusions
	Acknowledgments

