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Elements of Oxygen Delivery System
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Changes to RBCs are Central to High Altitude Adaptation
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Pharmacologic Induction of Tolerance to Hypoxia & Hypothermia

Table 2: Pressure, Oxygen & Temperature Levels for Simulation of Extreme Conditions at Altitude

Altitude Baro Pressure Oxygen Ambient Temp Ref Site
; , ; i ft m mmHg | kPa | Fi02% | PaO2Torr | Sa0x2% F °C
¢ Alm 1 Determlne ex vivo ] 0 0 760 100 21 100 08 60 15 sea level
pharmacod ynamics for drug libra ry 3000 | 2438 | 564 75 15 71 92 30 1 | aircraft cabin
. 16,400 5,000 405 54 11 52 86 2 -16 Dorah P
with known favorable effect upon ' S
RBC attributes and PhIT — HyHo
pOtential. Tablel PhIT —- HyHo Drug Candidate Library — Anticipated Effects upon RBC function
. Action -
AL LI e Drug (Anticipated Effect upon RBCs)
Antfioxidant & Formin!®2* AMPK activator/NADH dehydrogenase mhibitor (T resilience to
. . . . . Energetics etormn oxidative stress)
e Aim 2: Screen in vivo efficacy of e S Syk tyrosine kinase mhibitor
lead candidates (SA1) from the — — (1 deformability - T perfusion)
: ] ) Vasoregulation & efaproxiral®’? lowers Hb-0; affinity (T Oz release)
PhIT H-y HO drug ] llbrary n rOdent Control of Regional nor-NOHA- Arginase ihibitor (T vasoactivity — optimzed regional blood flow)
models of exercise under hypoxia Blood Flow mitapivat >’ PKR activator (1 vasoactivity - optimized regional blood flow)
and/or h ypo thermia. AMPK: adenosine monophosphate-activated protein kinase, GSH: glutathione, NADPH: Nicotinamide adenine dinucleotide
phosphate, PKE: pyruvate kinase-R.




Assessment of Lung to Tissue (RBC) O, Delivery Capacity
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RSR 13 (Efaproxiral): Effect on O, Delivery Capacity
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RSR 13 (Efaproxiral): Effect on O, Delivery Capacity
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RSR 13 (Efaproxiral): Effect on Exercise Capacity

RSR in normothermic hypobaric hypoxia, simulated ascent to 18,000 feet

FINDING: modest dose-dependent effect: ~140% improvement @ 75 mg/kg
however, higher dose impairs exercise capacity
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RSR 13 (Efaproxiral): Effect on Exercise Capacity

RSR in cold stress cold stress (4°C x 4h) @ Denver (5,280ft /1,609m), | pAO2 ~ 80% rel to Sea Level
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Mitapivat: Effect on O, Delivery Capacity
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Mitapivat: Effect on O, Exercise Capacity

Mitapivat in normothermic hypobaric hypoxia, simulated ascent to 18,000 feet

FINDING: significant (~ 175%) improvement in time to exhaustion
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Pharmacologic Induction of Tolerance to Hypoxia & Hypothermia

e Improve O, Delivery in Warfighters Operating in Extreme Environments
Cold Stress — Hypothermia (proof of concept demonstrated for exercise capacity, expect benefit for cognitive )
Hypobaric Hypoxia — Altitude (proof of concept demonstrated)

Heat Stress (not yet tested)

e Improve O, Delivery in Casualties Suffering Extreme Physiologic Stress
Hemorr hagic Shock (improve anemia tolerance, improve stored blood quality)
Respir atory Failure (analogous to hypobaric hypoxia)
Low Cardiac Output (O, delivery limited by blood flow, rather than O, content)



Pharmacologic Induction of Tolerance to Hypoxia & Hypothermia

e Aim 1: Identify new candidates for PhIT HyHo activity

Continue current in vitro platform, add cognitive performance to in vivo model of exercise capacity
Objective: Identify candidates with superior efficacy and pharmacokinetic features (duration of action, etc.)

e Aim 2: Test current PhIT HyHo candidates for efficacy in humans

Exercise Capacity in cold stress and hypobaric hypoxia (alone and in combination)

Cognitive Performance (+/- exercise) in cold stress and hypobaric hypoxia (alone and in combination)
Evaluate drug delivery route and dosing (oral or patch)

Objective: Establish efficacy (> 25% sustained increase in exercise capacity and task performance)



Pharmacologic Induction of Tolerance to Hypoxia & Hypothermia

e Aim 1: Evaluate Efficacy of PhlT HyHo Candidates for Hemorrhagic Shock

Define improvement in anemia tolerance (after treating animal following hemorrhage/resuscitation (non-blood) with
PhIT HyHo Candidate)

Define improvement in transfusion efficacy (after treating blood units with PhIT HyHo Candidate)

e Aim 2: Evaluate Efficacy of PhlT HyHo Candidates for Respiratory Failure

Define improvement in oxygenation following lung injury (unintubated, without supplemental oxygen)

e Aim 3: Evaluate Efficacy of PhlIT HyHo Candidates for Low Cardiac Output

Define improvement in tissue oxygen delivery in shock models (hemorrhage/resuscitation, myocardial injury)
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