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STUDY DESIGN
This was a retrospective observational study.

POPULATION & DATA SOURCE
All EMS events occurring between January 1, 2021 and December 31, 2024 

submitted to the Virginia EMS State Data Repository, provided by ESO 

(Austin, TX), were evaluated.

Inclusion criteria were: 

1) 9-1-1 response, 

2) successful passage of state data validation, 

3) documentation of whole blood administration performed by an EMS 

clinician,

4) a disposition consistent with patient treatment and transport, and

5) documentation of a cause of injury within the EMS patient care record.

Records for patients transported by air medical services were excluded.

DATA LINKAGE
To link EMS incident data from the Virginia EMS Data Repository to patient 

outcome data from records submitted to the Virginia Statewide Trauma 

Registry, a masked patient ID was created using primary and secondary 

demographic fields (e.g., name, date of birth) weighted through the 

Levenshtein distance method. This statewide approach to data linkage had 

not previously been employed in the Commonwealth of Virginia. 

ANALYSIS
Descriptive statistics were calculated.
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INTRODUCTION RESULTS

CONCLUSION

Traumatic injuries are responsible for approximately 4.4 million fatalities 

worldwide each year, representing almost 8% of all deaths (WHO, 2024).

About 30—40% of trauma mortality can be attributed to excessive blood loss, 

with 33—56% of hemorrhage-related deaths occurring in the prehospital 

setting (Tompeck, 2020; Kauvar, 2006). 

Prehospital blood administration has been identified as a key factor in 

improving survival rates among patients suffering from trauma-induced 

hemorrhage (Levy, 2024; Kauvar, 2006).

OBJECTIVE 
The objective of this study was to use a novel approach for linking 

emergency medical services (EMS) and trauma patient care records to 

evaluate demographic, injury, EMS response, and outcome data among 

Virginia prehospital trauma patients administered whole blood products by 

an EMS clinician.

METHODS

One in four patients administered whole blood had an EMS transport time of at least 26 minutes. Without EMS intervention, these patients would have experienced a critical time delay in blood 

administration, increasing the likelihood of an adverse outcome. Using a novel method for linking EMS and trauma patient care records, this study was able to determine that injured patients who received 

prehospital blood administration had a 69% survival rate. These findings can inform the development of prehospital blood programs that effectively balance patient need and responsible stewardship of 

limited resources (i.e., blood products). Importantly, EMS and trauma dataset linkage had never been conducted statewide in Virginia. This ground-breaking dataset linkage will facilitate further investigation 

into prehospital patient outcome data and patient movement throughout the trauma system, enabling advanced research efforts across the Commonwealth of Virginia.
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Patient Outcomes Following Whole Blood Administration

Discharge Status
(among patients with a documented 

discharge status, n=68)

Discharge Disposition
(among patients with a documented discharge location, n=44)

Among Survivors: 16.5

[IQR†: 5-26]

Among Decedents: 19

[IQR†: 4-25]

Median Injury

Severity Score

Age Race/Ethnicity

1% 6%
30%

63%

2021 2022 2023 2024

Sex

Median: 32 years 

[IQR†: 22-48]

Mean: 35 years

Response Times*

EMS Arrival to Blood Administration: 

16.1 minutes [IQR†: 11.3-25.0]

Transport to a Trauma Center: 

13.0 minutes [IQR†: 12.0-26.0]

Whole Blood 

Administration by Year

Patient Care

CPR Performed: 20%

Tourniquet Applied: 11%

Calcium Administered: 10%

Crystalloid Administered: 80%

Tranexamic Acid Administered: 16%

Transported to Trauma Center:  94%

Clinical Signs*† Pre- and Post-Whole 

Blood Administration

Before* [IQR†] After* [IQR†]

Systolic Blood Pressure (mmHg) 102 [80-130] 113 [85-132]

Heart Rate (beats per minute) 100 [82-122] 102 [82-116]

Shock Index (HR/SBP) 0.9 [0.7-1.3] 0.9 [0.7-1.2]

Glasgow Coma Scale 14 [3-15] 12 [3-15]

*Median values
†Interquartile Range

Whole Blood Administration by Patient Demographics

Injury Severity Score*: 17 [IQR†: 5-25]

Mechanism of InjuryCause of Injury
+300% +425% +110%

Percent 

Change:
%
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