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Sickle cell disease
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Sickle cell disease and pyruvate kinase activators VBRBC
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Rab et al. — Decreased activity and
stability of pyruvate kinase in sickle
cell disease: a novel target for
mitapivat therapy

AG-946 p Xu et al. - A Phase 1 Dose Escalation
* Study of the Pyruvate Kinase
Novel PK activator with a Activator Mitapivat (AG-348) i

N
different chemotype

Increased 2,3 DPG - increased sickling tendency

Decreased ATP — impaired membrane integrity

In-vitro :
Decreased P50
Increased ATP/2,3 DPG ratio
Decreased sicklingtendency

Sickle Cell Disease

Van Dijk et al. - Safety and efficacy of
mitapivat, an oral pyruvate kinase

IN-Vivo : activator, in sickle cell disease: A

In-vivo : h label q
Decreased 2,3 DPG Decreased P50 phase 2, open-label study
Increased Hb

_ Decreased sicklingtendency
Decreased hemolysis




Aims

1) To evaluate the effects of two PK activators (AG-348 and AG-946) on:
- RBC deformability and sickling
- RBC senescence markers
2) To test the effects of two PK activators (AG-348 and AG-946) on RBC

deformability, sickling and senescence under conditions where oxidative stress is
elevated.



Protocol

Plasma
Whole Centrifugation
Blood B Buffy Coat
{white blood cells
nd platelets)
—— CTL AG-348 AG-946
Red Blood
Cells
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Results without oxidative stress VBRBC

Oxygen affinity
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PK activators increase
HbS affinity for O,
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RBC deformability and sickling
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Both PK activators decrease PoS.
AG-946 increases Eimin and Eimax.



Results without oxidative stress VBRBC
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RBC senescence markers
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Results with oxidative stress: effects of cumene hydroperoxyde alone
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Results with oxidative stress VBRBC

Oxygen affinity
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The increase of HbS oxygen
affinity by PK activators is
preserved in case of elevated
oxidative stress.
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RBC deformability and sickling
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PK activators retain the ability to reduce RBC sickling after
exogenous oxidative stress.



Results with oxidative stress

RBC senescence markers for AG-946

Still a tendency for more
RBC Ca?* with AG-946
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.... but no further increase of ROS and PS
externalization compared to cumene alone



Discussion-conclusion VBREBC
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Both PK activators increase the oxygen affinity and reduce the sickling propensity of
RBCs from patients with SCD in vitro in the presence or absence of increased oxidative

stress.

The observed small increase of intracellular Ca%* upon drug treatment may be a result of
increased overall cellular metabolic activity, as a consequence of PK activation.

Interestingly, the increased intracellular Ca%* is not accompanied by increased RBC
senescence.

These data support to continue testing PKA in prospective clinical trials (RISE UP) for the
reduction of vaso-occlusive crisis and/or decrease the severity of anemia in patients
with SCD.
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