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Dr. Arefi, S.M.A, Dr. Dana Grecov, Dr. Christian Kastrup and Youjie Zhang 
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Bleeding… It’s A Problem.
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Acute Gastrointestinal Illness (AGI) Is A Major 

Burden In Military Populations.

• AGI has than one million cases annually 
and an estimated cost of $847 million in 
Military population
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• Upper gastrointestinal bleeding (UGIB) 
accounts for 75% of acute GI bleeding 
and remains a medical emergency with 
significant mortality.



What Is Upper Gastrointestinal Bleeding (UGIB)?
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Forrest Ia Bleeding Forrest Ib Bleeding

Ali-Mohamad, Cau, Baylis, Semple, Beckett, Donnellan, Kastrup, Endoscopy International Open (2021)

Ali-Mohamad, Cau, Zenova, Baylis, Beckett, McFadden, Donnellan, Kastrup. Gastrointest Endosc. (2023 ).

• Upper gastrointestinal bleeding is bleeding 

from the esophagus, stomach and etc
• Forrest Ia: active spurting bleeding

• Forrest Ib: active oozing bleeding

• A rebleeding event means bleeding recurs after 

initial hemostasis or clinical stabilization.

• Rebleeding rate is up to 30%



The Effectiveness Of Current Treatment 

Options For Severe UGIB Is Limited.

• Traditional treatment:

• Injection of epinephrine

• Thermal coagulation

• Mechanical device 

• Limitations:
• Obscured visualization 
• Difficult to reach lesions
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• Newer treatment:
• Topical hemostatic 

powders and gels

• Limitations:
• easily be washed away



Why Does the Kastrup Lab Care about Blood Clotting?

Baylis, others, White, Kastrup Science Advances (2015)

Tranexamic acid (TXA)

TXA is an antifibrinolytic drug, a “clot 
stabilizer”

Self-propelling Hemorrhage Control (SPHC) Powder Uses Self-propelling 

Carbonate Particles To Deliver Thrombin And Tranexamic Acid. 
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2 mm

2 mm

CounterFlow Gauze in a swine model

Bubbles escaping wound

1 cm

Gauze Delivers:
• Systemic TXA
• Ca2+

• Pressure from CO2

• Thrombin

CounterFlow Components are Safe:
CaCO3 and CO2 

• Bioabsorbable and soluble in 
blood, wounds and vessels

SPHC (CounterFlow) Safely Delivers Tranexamic Acid and Thrombin.
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SPHC Can Be Efficiently Delivered By The Pilot Device.
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Swine Model of Forrest 1a/1b UGIB

• A reliable Forrest 1a/1b UGIB model in swine

 

• Isolate gastroepiploic artery

• Create an incision on the stomach 

• Fold the isolated artery into the stomach

• Create a blood vessel that can be used to 

create the active bleeding 
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Giday, Kim, Krishnamurty, Ducharme, Liang, Shin, Dray, Hutcheon, Moskowitz, Donatelli, Rueben, Canto, Okolo, Kalloo Endoscopy. (2011)



SPHC Powder Halts Severe Upper Gastrointestinal Bleeding.
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• There is no difference in mean time to hemostasis for different treatment : 
• SPHC: 2.8 min 
•  Inert mineral powder: 2.5 min



SPHC Shows No Rebleeding And High Survival Rate.
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Systemic TXA is Minimal After Upper GI Treatment.
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Conclusion

• Endoscopic SPHC effectively controlled UGIB.

• SPHC prevented rebleeding for up to 7 days.

• Local SPHC application resulted in detectable systemic TXA 

exposure.
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Questions
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