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The views, opinions and/or findings contained in this presentation are those of
the author and do not necessarily reflect the views of the Department of War
and should not be construed as an official DoW/Army position, policy or
decision unless so designated by other documentation.

No official endorsement should be made. Reference herein to any specific
commercial products, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the U.S. Government.

No endorsement of non-federal entity, product, service, or activity is approved
or implied by this presentation.
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Advantages of CT storage:

« Shelf-Life Extension: Increased from 5 to 14 days

» Pathogen Reduction: Reduced pathogen load / Decreased pathogen presence

Ongoing clinical trials:

« CHIPS (Chilled Platelet Study): early CSP transfusion is feasible and safe, showing no significant

difference in adverse event profiles compared to standard care, also testing efficacy following
extended storage (up to 21 days).

« PLTS-1 (Delayed CT-Stored Platelets): Compares delayed cold-stored buffy coat platelets

(pathogen-reduced, kept at room temp (RT) for 4 days then transitioned to CT storage for up to 14
days total).
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* CT decreases metabolism rate (Q10 TEM coefficient).

« CT induces early platelet activation: Procoagulation and pre-activation needs > 2-fold ATP, or 3—
10-fold increase in glucose uptake. (references 1, 2, 3)

Dr. Lusha Xiang, lusha.Xiang.civ@health.mil

Starving?

Metabolic rate

1. Ajanel., et al. International Joumal of Molecular Sciences. 2023.
2. Denome F et al. Am J Physiol Cell Physiol. 2022.
3. Kulkarni et al. Haematologia. 2022.
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Groups: RT | PRP

1. PRP-RT: Platelet rich plasma (PRP) stored at RT

2. PRP-CT: PRP stored at CT (4°C) CT PRP

3. PAS: PRP diluted platelet additive solution (plasma to PAS: 35 to 65) PAS (plasma dilution)

stored at CT - _

4. DMSO: PAS treated with DMSO (1%) stored at CT PRSI S [alEens FelEei
Day 0 Day 2 Day 7 Day 14
A A A A ;

I

Start storage

A Measurements:
Cytosolic calcium levels before and after treatment with human thrombin (0.05 U/uL)
and convulxin (0.5 pg/uL): flow cytometry (Fluo-3-AM)
« Metabolism (glucose, lactate, electrocytes): iSTAT
* Platelet counts and volume: ADVIA 2000 Analyzer
« Coagulation: thromboelastography (TEG)
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Calcium leak = Impaired CRC

+ CRC is the maximal stimulated calcium release capacity.
CT + Determined by the difference between baseline calcium and the calcium stimulated by agonists

| thrombin (0.05 U/ml) and convulxin (50 ng/ml).
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1% DMSO slows down platelet fatigue during CT storage
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» The cytosol calcium concentration in stored platelets is
not high enough to cause PS exposure during storage.
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« CT storage is better than RT storage but not perfect yet.

« CT-induced Calcium Fatigue: CT-induced rapid calcium leak and impaired CRC, which is not observed in RT
stored platelets.

- Starvation Over Hibernation: Cold storage does not purely put platelets into metabolic dormancy; rather,
platelets may face starvation due to the sustained energy expenditure to handle the consequences of cold shock
and the chronic low-level preactivation.

« This Metabolic Paradox may eventually lead to storage lesion (a novel therapeutic direction?).

Dr. Lusha Xiang, lusha.Xiang.civ@health.mil UNCLASSIFIED



DHA» Acknowledgements

Defense Health Agency
RESEARCH & DEVELOPMENT

* Mrs. Jennifer Talackine

« Ms. Gema D Barrera

« Ms. JilLee

 Dr. Michael Adam Meledeo
« Dr. Shoulei Jiang

* Dr. Thomas Oh

Combat Casualty Care Research Program,
U.S. Army Medical Research and Development
Command.

Dr. Lusha Xiang, lusha.Xiang.civ@health.mil UNCLASSIFIED



DHA”; Questions

Defense Health Agency
RESEARCH & DEVELOPMENT ®

Dr. Lusha Xiang, lusha.Xiang.civ@health.mil UNCLASSIFIED



DHA» Connect with Us!

Defense Health Agency

RESEARCH & DEVELOPMENT
Defense Health Agency
RESEARCH & DEVELOPMENT ®

000

“Military medicine is not just about treating injuries; it’s about ensuring the health and readiness of
those who serve, so they can accomplish their mission and return home safely.”

- MG Paula C. Lodi, Commanding General, USAMRDC
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DHA/‘ Glucose consumption RT vs. CT
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Minimizing the impact from platelet counts using a log-transformation model (ref 1)
* Normalized a-angle = MA; + 21 x Ig(count,/count,)
* Normalized MA = MA, + 23 x Ig(count,/count,)

1. Chino K et al. Res Pract Thromb Haemost. 2026 Feb 2;10(2):103378.
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We used different concentrations of U73122 (10, 20,
and 50 uM) to control ER calcium leak.

Inhibition effect of U73122:
* Low dose: SERCA - Calcium leak
* High does: PLC and SERCA - inhibit calcium leak
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