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METHODS RESULTS

Who: Fifteen subjects enrolled in a trial evaluating
SUBJECTS UNDERGOING MITAPIVAT THERAPY SHOW IMPROVED RBC DEFORMABILITY AND SICKLING KINETICS AFTER TREATMENT

INTRODUCTION

A hallmark of Sickle Cell Disease (SCD) is long-term safety and tolerability of mitapivat (pyruvate

kinase activator) in SCD (NCT04610866)
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compromised red blood cell (RBC)

Figure: Whole Dblood obtained at
baseline (prior to drug initiation) and
again after 4 and 12 weeks on
treatment was subjected to distinct
levels of shear stress (elongation),
continuous osmotic changes
(osmoscan), and gradual
deoxygenation (oxyscan) via the
LORRCA ektacytometer. (A)
Representative curves of the 3 assays
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- _ _ from baseline was calculated per
conditions (obtained via the LORRCA). El was subject and averaged (B, C).
assessed as a function of the following:
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Elongation

deformability due largely to ‘sickling’ caused

--- Baseline
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by polymerization of hemoglobin S (HbS).

There have been exciting clinical What: Fresh whole blood collected prior to drug

initiation, after 4 weeks of therapy, and after 12 weeks
of therapy

developments in anti-sickling therapies

which include activating red cell pyruvate
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kinase (PKR). Importantly, deformability
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are increasingly used to aid the assessment Increased deformability was observed

in response to each level of shear
stress for both treatment time points
(B, left), while subjection to
continuously  increasing  osmotic
pressure yielded improvements in O
hyper and maximum deformation
ability (B, center). Results from the
oxyscan show that after both 4 and 12
weeks of treatment, there was a
marked decrease in the average
oxygen tension at which cells start to
sickle (point of sickling, B right).
Mean percent change alongside range
and p value are listed (C). Spearman
correlation analysis between LORRCA
endpoints of interest and the time to
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of these agents’ therapeutic efficacy. Here » Increasing levels of shear stress (elongation assay)

= Continuous osmotic changes (osmoscan)
» Decreasing oxygen tension (oxyscan)

we employed the Laser assisted Optical
Rotational Red Cell Analyzer (LORRCA, RR

Mechatronics) to evaluate RBC deformability
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Endpoints: Software generated parameters of interest
derived from the 3 assays include
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as a function of shear stress, osmotic

I
El Max

= El at all 9 shear stress levels (elongation assay)

pressure, and oxygen tension in HbSS = O min (informs on RBC fragility), O Hyper (informs on

hydration state), EI max (maximum deformability -
informs on RBC cytoskeletal mechanics), and O Max

subjects undergoing treatment with mitapivat
(AG-348), a PKR activator under clinical
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development for SCD (Xu et al 2022). We
analyzed changes in subjects’ RBC
deformability measurements after 4 weeks
and 12 weeks of mitapivat therapy and
compared them to t50 - a single parameter

measure of sickling kinetics (Dunkelberger et
al, 2018).

To explore the effects of mitapivat
therapy on red cell deformability and

sickling kinetics in HbSS subjects
undergoing treatment

(osmolality at which El Max is achieved) (osmoscan)

= Point of Sickling (POS) (the oxygen tension at which the
cells start to sickle (>5% EIl change) during nitrogen
facilitated deoxygenation of the sample), El Max
(maximal deformability), and EI Min (minimal
deformability) (oxyscan)

Analysis: Percent change from baseline after 4 weeks
and 12 weeks of therapy was analyzed for each end
point using Wilcoxon signed-rank test (R v1.4.11006)
and these changes were compared to those in t50 via
a Spearman correlation test (Prism v9).
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CONCLUSIONS

+ Mitapivat therapy results in improved ability of RBCs to withstand deformational changes In

response to shear stress, osmotic pressure, and decreasing oxygen tension, likely via bolstered

membrane integrity.

+ Compared to t50 values, significant correlation was observed at all levels of shear stress and

at the maximal deformability (El max) achieved during both the osmoscan and oxyscan assays.
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50% sickling (t50) showed significant
correlation between shear stress
levels of .95, 3, 9.49, and 30 pascals
and El max of both the osmoscan and
oxyscan assays for the 4 week and 12
weeks times points (C). * = p < .05, **
= p< .01. Data displayed as mean %
change from baseline + SEM (B).
Significance for average percent
change calculated via R, v1.4.1106
using Wilcoxon signed rank test.
Correlation analysis performed using
Prism, v9.
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