Comparison of a Novel Hemostatic Agent to Currently Available Agent
in a Swine Model of Lethal Arterial Extremity Hemorrhage
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INTRODUCTION

Uncontrolled hemorrhage is a signficant cause of morbidity and morality in both
civilian® and battlefield trauma®. On the bait'efield, large vascular injuries of the extremities
are a predominant imury patiem, and the leading cause of preventable death®. The
standard immediate reatment for these injurnes is the appioation of direct pressure via
manua comgression and extemnal dressings. This method however, is often meffective and
mpractizal in the batilefield setting®. The use of ioumiguets, while efective if applied
properly, is controversia’ except as a method of last resort due fo the associated risks of
reperfusion, fmb ischemia, and neurslogica’ injury®. Therefore, the development of an
effective hemosiatic apent that can be eas’y applied in the pre-hospita’ or battlefield
seanario may signficanthy reducs mertaity following frauma.

Tothis end, several candidate treatrments includng dressings based on chitosan
(HemCon® bandage). zeclite (QuikClot® powder & QuikClot AC5+™ bandage). and fibrin
have been developed. Ahough moderately effectve in contrelling hemarrhage in various
anima models, none of these have proven o be an deal solution. Only the human fibrin
sealant dressing has consstent’y demonsirated effeacy in reducing mortality. hemomhage
volume, and resuscitation regurements in animal models of severe artedal injury. Fibrin
dressings. fough effective. are prohibitively expensive and dfficut io apply in batzlefield
condificns. Zeclite-based products, while efeciive n controlling hemomhage in several
anirna madels, yield a strong excthemic reastion and have been shown to increase fissus
temperatures up to T0.8°C a1 the =i4e of applization, leading to inflammation and loca
tizsue necross™

Super QR (Biotfe, LLZ) is a newly deveoped non-zeolie mneral hemostalic
Fgent composed of potassium ron oxyacid 53t and hydrophilic polymer. When in contact
with biood. Super QR forms a firmn physical bamier or seal, which prevents further biood
flows and allows a natural blood clot to form beneath. The mechantsm for this effect s
presumably a5 follows. The hydrophibc polymer rapidly dehydrates the bloed and absorbs
exudates, whis the ron-based ocxyacd salt agglomerates the blood protein. In addibion, the
byproducts of HA may direcily enhance platelet apgregation®.

OBJECTIVE

To compars the eficacy of Super O to that of curmently avalable hemostatic
Fgents m a porzine model of lethal arenal inuny.

METHODS

Anima! model — Anesthetzed porcine mode! of uncontrolled hermomhage infleted via Srmm
punch biopsy of the keft fermoral aneny.

Instrumentation — Pulmanary arery, aneria’, and venous catheters; tissue temperature
probes.

Expenmental Protocol — Forty swine (31822 8kp) underwent Smm punch bicpsy of the left fermora’ artery. A7 animals
were allowed 1o bleed freely for 1 minute, afier which they were randomized o 1 of § freatrment groups:

Groupl - Super QR (N=E)

Group I - HernZon® Bandage (M=8)

Group [l - CukClot® Powder (W=8)

Group W - QukClot ACS+™ Bandage (N=EB)
Group V' - Ammy Field Bandage (N=8)

Enough Super QR and QuickClot™ powders were appied e fully cover the entine wound; gauze dressings
were then positioned directly ower these products. 'n all groups. 8 kg of force was placed drectly ower the assigned
dressing and held for 4 minutes. After 4 minutes, the force was relsased and a standard pressure bandags immediate’y
Fpplied.

Resuscitation began 2 minutes after inpury with Hextend [max viol = 15mLikg) and Lactated Ringer's (LR {max vol =
E0mLkg) infused as needed to manian mean arenal pressure (MAP) at baseline for the first ten minutes and a1
25mmHg thereafier. Animals were chserved for 180 minutes cr until death.

Cwfcome Measwes — Sunival, hemorhage and resuscitation volumes;
continuous monitoring of ECGE, HR, MAP, ETCO2, and core body & fissue temperatures; cardiac output, hemaoglobin,
arteria laciate, and coagulaton paramsters.
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DISCUSSION

= |n a porcine model of lethal arterial injury, Super QR signficantly reduced 180-minute
mrality, total hemorrhage volume, and LR infusion needs as compared to the HemCon®
Bandage, QuikClot® Powder, QuikClot ACS5+™ Bandage, and Army Field Dressing.

= Super QR provided effective hemostasis even in the sefting of significant increases in
arterial pressure.

= The coagulation profile was significantly more favorable in the Super QR treated animals,
likely due to the reduced fluid needs.

= While application of Super QR increased tissue temperature, this mcrease was not

statistically significant as compared to the other groups and more importantly, was not to
a degree or of duration sufficient to cause thermal injury™.

LIMITATIONS

= This study included anly short-t2rm mortality.
= This model included only arterial mjury. Therefore the data can not be generalized to
ather types and mechanisms of injury.

CONCLUSIONS

In @ cinicaly relevant model of kethal arterial hemomhage, the application of the
new hemostatic agent, Super QR significantly reduced mortabty, hemomhage volume, and
resuscitation requirements as compared to all other hemostatic agents tested in this study.
Additionally, Super QR did not result in the marked increase in tissus temperature
characteristic of zeclite-based products.
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