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Early Better
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CriSP-HS Trial

Study Design

Open label, Phase 2, Multi-center, Randomized trial 

designed to determine the efficacy and safety of 

incorporating early CSPs into early trauma 

resuscitation vs. standard of care resuscitation in 

patients at risk of hemorrhagic shock. 
 



CriSP-HS Trial

Setting

 

 

• 3-year planned enrollment

• 5 level 1-trauma centers

• At risk of hemorrhagic shock

• University of Mississippi; University of Texas 

Houston; University of California, San Francisco; 

Baylor College of Medicine; University of Southern 

California, LA



CriSP-HS Trial
Eligibility Criteria

 

 
◼ Assessment of Blood Consumption Score (ABC): 

◼ SBP <90mmHg; Penetrating mechanism; Positive FAST; HR >120

                                             AND

◼ Hemorrhage control procedure in 60 minutes (OR/IR)
                                                            

• Exclusion: 
• Wearing “NO CRISP” opt-out bracelet

• Age > 90 or <15 years of age

• Isolated fall; known prisoner; known pregnancy; Isolated burns

• Traumatic arrest with >5 min of CPR without return of vital signs

• Brain matter exposed or penetrating brain injury (GSW)

• Isolated drowning or hanging victims

• Objection to study voiced by subject or family member at the scene 



CriSP-HS Trial

Intervention / Comparison Arms

 

 

• OPEN LABEL

• CSP arm

• Single apheresis unit cold stored platelets (1-6 ℃) stored local refrigerator

• Out to 14 days from donation

• Transfused as soon as feasible

• Concomitant standard site resuscitation

• Standard Care arm

• Standard care prehospital resuscitation

• No requirement for platelet transfusion



CriSP-HS Trial
Randomization

 

 

• 1:1 ratio random allocation sequence to either CSP arm or standard care arm 

• Variable block sizes of 4 to 6; computer random-number generator.

• Assignment envelopes in the trauma bay or proximity to ED

• Study team; randomization cards; sealed envelopes; patient level; in real-time. 
• Arm assignment was concealed to outcome assessors

Outcomes
Primary Outcome: Feasibility

Safety / Efficacy: 24-hour mortality

Additional Secondary Outcomes: Mortality time points; death from hemorrhage; 

time to hemostasis; ARDS; thromboembolic events; coagulation measures, 

transfusion requirements

 



CriSP-HS Trial-Enrollment

 

 



CriSP-HS Trial-Cohort / Randomization

 

 

Enrolled Cohort Characteristics

Age- 34 ± 13 years

Sex- 85% male

ISS- median 17 [9-28]

Mechanism- 78.5% penetrating

24-hour mortality- 8%

30-day mortality

Standard Care Arm: 48% 

receive platelet transfusion



CriSP-HS Trial-24-hour mortality

 

 CSP 5.9% vs.  10.2%; 

Difference -4.3%; 95% 

CI, -12.8% to 3.5%,        

P = 0.26

Adjusted for site:

OR 0.6 (95%CI 0.2-1.6)

P=0.27



CriSP-HS Trial-Secondary Outcomes

 

 

Unadjusted analysis Adjusted analysis

Clinical Outcomes Standard Care

(N = 98)

Cold Stored 

Platelets

(N = 102)

Difference

 (95% CI)

p-

value

OR/ difference

(95% CI)

p-value

3-h mortality, No. % 7 (7.1) 6 (5.9) -1.3% (-9.1, 6.3) 0.72 0.9 (0.3, 2.9) 0.86

In-hospital mortality c, No. % 13/82 (15.8) 12/91 (13.2) -2.7% (-13.9, 8.2) 0.62 0.8 (0.3, 1.9) 0.62

30-day mortality c,d, No. % 13/82 (16) 12/91 (13) -2.7% (-13.9, 8.2) 0.62 0.8 (0.3, 1.9) 0.62

Mortality from hemorrhage, No. % 7 (7.1) 7 (6.9) -0.3% (-8.8, 7.4) 0.89 1.0 (0.3, 3.1) 0.99

ARDS, No. % 3/93 (3.2) 6/100  (6.0) 2.8% (-4.0, 9.8) 0.36 2.2 (0.6, 11.0) 0.27

Allergic/transfusion reaction, No. 

%
0 (0) 0 (0) - -

Thromboembolic events, No. % 10/93  (10.8) 10/100 (10.0) -0.8% (-10.2, 8.3) 0.86 0.9 (0.4, 2.4) 0.85

Achieve hemostasis, No. % 91/98 (92.9) 95/102 (93.1) 0.3 (-6.8, 7.4) 0.94 1.1 (0.4, 3.2) 0.90

Initial rapid TEG NS

24-hour rapid TEG NS

Initial coagulation measurements NS

24-hour transfusion requirements NS



CriSP-HS Trial- Prespecified Subgroups

 

 



CriSP-HS Trial-Safety

 

 Standard Care

(n = 98)

Cold Stored Platelets

(n = 102)

Adverse Events Total 68 61

Serious Adverse Events Total 52 49

    Individual Serious Adverse Events with Any Relatedness

Coagulopathy 0 1
Pneumonia/VAP 1 1
Arterial Thrombosis 1 1
Deep Vein Thrombosis (DVT) 0 2
Pulmonary Embolism (PE) 2 3
Transfusion Associated Cardiac Overload (TACO) 0 1

Serious Adverse Events with Any Relatedness Total 4 9



CriSP-HS Trial-Storage Age CSP

 

 

Cold Stored Platelets Shelf Time 

Clinical Outcome ≤ 7 days

(n = 41)

8 – 14 days

(n = 57)

Difference 
 (95% CI)

p-

value

24-h mortality, No. % 1 (2.4) 2 (3.5) -1.1% (-10.1,10.1) 0.78

3-h mortality, No. % 1 (2.4) 2 (3.5) -1.1% (-10.1, 10.1) 0.78

In-hospital mortality, No. % 4/39 (10.3) 5/49 (10.2) 0.1% (-13.5,15.7) 0.99

30-day mortality b,c, No. % 4/39 (10.3) 5/49 (10.2) 0.1% (-13.5, 15.7) 0.99

Mortality from hemorrhage b, No. % 3/40 (7.5) 2/56 (3.6) 3.9% (-6.2, 16.9) 0.65

ARDS b, No. % 3/40 (7.5) 3/56 (5.4) 2.1% (-8.7, 15.6) 0.69

Allergic/transfusion reaction, No. % 0 (0) 0 (0) -

Thromboembolic events b, No. % 4/40 (10.0) 6/56 (10.7) -0.7% (-0.1, 0.2) 0.91

Initial rapid thromboelastography measurements,d,e 

median (IQR)

NS

24-hour rapid thromboelastography measurements NS

Initial coagulation measurements NS

24-hour coagulation measurements NS

Transfusion requirements within 24-hours NS



CriSP-HS Trial-Time to platelet transfusion

 

 

In those receiving platelets

Median time [IQR] to first platelet 

31 [16, 53] mins vs 87 [45, 143] mins, P<0.01



CriSP-HS Trial
Time to Hemostasis

 

 



CriSP-HS Limitations

▪ Phase 2 design; Power

▪ Lower than expected 24-hr mortality

▪ Standard Care- Not all received platelets

▪ Evolving and variability in trauma 

resuscitation standard care

▪ Earlier time to platelets for CSP arm



CriSP-HS Summary/Conclusions

▪ CSP Feasible, Safe for HS

▪ Lower 24-hr mortality; not significant

▪ No outcome differences out to 14 days

▪ Earlier time to platelets for CSP arm



CriSP-HS Trial

 

 

Ann Surg. 2024 Aug 1;280(2):212-221



The Early, Cold? Bird Gets The….

??

TOI



CriSP-TBI Trial
Enrollment Completed-Dr. Neal

• Time to platelet transfusion

median time [IQR]

    29  [18,61] mins    

               vs.

   130 [72, 218] mins,   

     P<0.01



CriSP-HS and CriSP-TBI Trials

• Platelet transfusion- Can be urgently available
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