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Clinical scenario  

Paramedics a dispatched code 1 to a patient struck by a vehicle travelling at 60km/h. 

On arrival the patient is found with a significant open femur fracture with a catastrophic 

haemorrhage and a suspected pelvic fracture. The patient is GCS 5 (E-1, V-2, M-2), 

profoundly hypotensive, tachycardic and is cool, pale, and clammy. Following haemorrhage 

control this patient requires urgent volume replacement to manage haemorrhagic shock.  

 

PICO (Population, Intervention, Comparison, Outcome) Question: 

In trauma patients with significant blood loss requiring volume replacement, what 

benefit do prehospital blood products provide? 

 

Research Rationale 

Over 5 million people die every year from traumatic injury, major Haemorrhage 

accounts for approximately 40% of this mortality (Rijnhout et al., 2019). The use of blood 

products is widely considered best practice for blood loss following life-threatening traumatic 

haemorrhage and is now widely used in the prehospital setting by aeromedical and advanced 

on-road clinicians however prehospital evidence is lacking. To understand how to improve 

delivery of this intervention, its benefit must first be known. Evidence for prehospital 

transfusions in trauma is unclear, particularly in long-term outcomes. This appraisal aims to 

investigate the benefit of blood products for prehospital trauma and identify gaps in literature.   

 

Search Strategy 

A search was conducted using MEDLINE, Embase and CINAHL. The search was limited to 

literature published within the last 5 years (from 1st January 2016), and employed the 



keywords: prehospital, pre-hospital, ambulance, paramed*, trauma, haemorrhag*, 

hemorrhag*, hypovol*, transfusion, red blood cells, RBC and Plasma.  

In screening, only patient studies or reviews that only included patient studies were 

included. In-hospital studies, feasibility studies, trial protocols were excluded. The search 

was limited to English language and human studies, articles were also excluded based on 

Oxford Centre for Evidence-Based Medicine Level of Evidence. Figure 1 demonstrates 

article identification, screening, and exclusion for final literature.  

 

 

 

 

 

 

 

 

 
 



Figure 1 – Article selection Process 
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(n=13) 
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on title and abstract 
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- Poor evidence quality (n=5) 

- Non-trauma transfusion (n=2) 

- Full text inaccessible (n=1) 

 



 

Reference  Population  Design   Key Findings  Strengths and Limitations  OCEBM 

LOE & 

IF 

(Avery et al., 2020) 6 studies met the 

inclusion 

criteria. Three 

military studies 

and three 

Civilian.  

 

Two of the 

included studies 

were 

prospective and 

the remaining 

were 

retrospective 

analyses 

A systematic literature 

review was conducted to 

investigate WB transfusion 

with component therapy.  

 

Primary outcome of 30-day 

mortality.  

Evidence level of the reviewed studies 

was very low to moderate with one RCT 

 

Better survival was found in patients who 

received WB however this was not 

statistically significant.  

One (low grade evidence) study did find 

statistically significant benefit for WB 

compared to component therapy (5% vs 

18% 30-day-mortality). No other studies 

produced significant findings 

 

There was insufficient evidence in support 

or opposition of WB in comparison with 

component therapy.  

 

Large prospective and randomised studies 

are required to investigate the potential 

benefit of WB over component therapy 

for trauma patients 

Strengths 

Robust methodology  

 

Limitations  

Poor quality of evidence appraised. 

Predominately retrospective. 

 

Heterogeneity of study interventions, 

controls, comparison groups and 

outcome measures prevent data-

pooling and meta-analysis.  

2a 

 

2.046 

(Moore et al., 2019) 125 Adult (>18 

years) trauma 

patients in 

haemorrhagic 

shock with SBP 

less than 

90mmHg and 

heart rate 

greater than 

108bpm were 

treated by 

Randomised controlled trial 

involving 33 ambulances. 

  

Patients received either 

plasma or normal saline 

(control).  

 

The primary outcome 

investigated was mortality 

28-days following 

treatment.  

There was no statistically significant 

difference between the intervention and 

control group. The plasma group had 

slightly higher 28-day mortality than the 

saline group (15% & 10% (p=0.37)). 

It was suggested that plasma may be of 

greater benefit with longer transport 

times.  

 

Further study is warranted.  

Strengths  

Pragmatic design reduced intrusion of 

study of healthcare provided.  

 

Inclusion and exclusion criteria were 

designed to be easily identifiable in the 

dynamic prehospital trauma 

environment.  

 

Limitations  

2b 

 

2.960  



paramedics. 65 

received plasma 

and 60 received 

saline.  

 

 The study was terminated prematurely 

for futility after 144 of 150 planned 

patients were enrolled.  

 

While inclusion criteria were made to 

be easily identifiable, it may not have 

accurately recruited patients who may 

benefit from plasma transfusion  

(Rijnhout et al., 2019) 49 studies were 

systematically 

reviewed, 9 of 

which were 

included for 

meta-analysis.  

 

Two studies 

were RCTs 

 

5159 patients 

received PHBT, 

either receiving 

individual 

PRBCs, FDP or 

combined 

PRBC and FDP 

Systematic review and 

Meta-analysis 

 

effectiveness and safety of 

PHBT for haemorrhagic 

trauma patients  

 

Primary outcomes included 

24-hour mortality and long-

term mortality.  

 

Secondary outcome 

measure was adverse 

events.   

 

Studies with matched 

patients were selected for 

meta-analysis.  

The pooled data showed no difference in 

24-hour or long-term mortality between 

patients receiving only PRBCs and 

standard care.  

 

Patients receiving both PRBCs and 

plasma had no difference in 24-hour 

mortality between intervention and 

control. 

 

A 49% reduction was found in the odds 

for long-term mortality in the intervention 

group (P<0.0001) 

 

No differences in any mortality outcome 

for plasma intervention and control.  

 

Blood products are feasible and safe, 

PRBC and plasma may reduce long-term 

mortality.  

Strengths  

Robust methodology  

 

Large sample size through meta-

analysis 

 

Demonstrates present literature gaps.  

 

 

Limitations  

30-year literature time span creates 

large bias risk. Studies not comparable  

 

No uniform guidelines between studies  

 

High heterogeneity in meta-analysis  

 

Current literature is low quality. 

2a 

 

2.137 

(Shand et al., 2021) 1043 cases of 

prehospital 

blood 

transfusion 

between 2009 

and 2018 were 

identified. 

Retrospective review. 

Included all patients who 

received blood products by 

NSW Ambulance. Retrieval 

teams included road, fixed 

wing or rotary wing 

aircraft.  

Predictors of mortality included SBP less 

than 100mmHg and GCS less than 9 

(p<0.001).  

 

Patients who received transfusions had 

improved haemodynamic signs on final 

observation (p<0.01).   

Strengths  

Large study population.  

 

Robust inclusion and exclusion criteria 

described.  

 

Limitations  

2b 

 

2.29 



 

98.9% were 

trauma cases 

and 73.25% 

were road traffic 

incidents.  

 

60.4% of Cases 

were attended 

by rotary wing 

aircraft.  

 

Retrieval teams were 

stocked with either PRBC 

or PRBC and Plasma 

 

No association was found with mission 

time and mortality rates (p=0.18). Patients 

who  

The study was dependant on accurate 

and correct data entry by clinicians. 

 

Survivor bias, only patients who 

received transfusions included.  

 

Only recorded mortality prior to 

hospital treatment. No record of 

prognosis or longer-term mortality.  

 

Does not compare different retrieval 

method outcomes 

 

 

(Sperry et al., 2018) Trauma Patients 

at risk for 

haemorrhagic 

shock aged 18-

90 years.  

 

501 patients met 

inclusion 

criteria, 230 

were transported 

by bases 

randomized to 

plasma and 271 

by bases 

randomized to 

standard-care.    

PAMPer Pragmatic, 

multicentre, cluster-

randomized, phase 3 trial.  

Patients received either 2 

units of thawed plasma or 

standard-care resuscitation.  

30-day mortality was found to be lower in 

patients randomized to plasma than in the 

standard care group (23.2% vs. 33%, 

p=0.03).  

 

Mortality at 24-hours was also lower in 

the plasma group however this was not 

statistically significant.  

 

 

Strengths 

Pragmatic design with simple 

inclusion criteria. The nature of the 

inclusion criteria recruited a wide 

variety of injuries and severities.  

 

Broad generalizability suggested by 

results.  

 

Conservative plasma intervention 

resulted in significant benefit. 

 

Very high journal impact factor 

 

Limitations  

Cluster design resulting in imbalanced 

enrolment and inability to blind 

clinicians to intervention – 

Intervention bias 

2b 

 

74.4 

Abbreviations: RTC, randomised controlled trial; IF, impact factor; PRBC, Packed Red Blood Cells; FDP, Freeze dried plasma; SBP; Systolic blood 

pressure; PHBT; pre-hospital blood transfusion; WB, whole blood.  



Comments  

The appraised literature provides a snapshot of the current evidence regarding 

prehospital blood transfusion and highlights the literature gaps for this intervention. 2 

systematic reviews were included in this study, the contents of both were significantly 

heterogeneous and contained largely low-quality evidence with only 3 RCT’s between them. 

The findings indicated insignificant differences between intervention and control groups with 

some low-level but statistically significant benefit found for blood product groups (Avery et 

al., 2020; Rijnhout et al., 2019). The included RCTs present insignificant overall findings 

between blood and standard cares however decreased 30-day mortality for the intervention 

group was found in the PAMPer trial (Sperry et al., 2018). One retrospective study was 

included which found improvement in haemodynamic status however no long-term outcomes 

were presented (Shand et al., 2021). Other findings of the reviewed literature include 

relationships between prehospital transfusion and total blood unit requirements as well as 

transport times and long-term outcomes however data was again not statistically significant 

and inconclusive. 

The evidence is limited by quantity, quality, and lack of homogeneity. Furthermore, 

patients who received control interventions may go on to receive blood products in hospital 

which can improve outcomes. Prehospital transfusion then may not be required for shorter 

transport times. large scale RCTs combing both prehospital and in-hospital data are required 

to provide evidence for the case of prehospital blood transfusions. Evidence is required to 

demonstrate how transport times are related to benefit of prehospital transfusion whether 

outcomes can improve if patients will receive blood products at hospital after transport. 

 

Practice considerations  

While the evidence for prehospital blood transfusion is weak, blood transfusions have 

been proven to be effective in-hospital for hypovolaemic trauma patients. Blood products 

remain the gold standard for volume replacement in trauma as evidence discourages routine 

saline administration for trauma.  

 

Clinical Bottom line 

While there is insufficient evidence to fully support the use of blood products for 

prehospital trauma patients, potential benefit does exist. Blood product volume replacement 

should still be preferred over crystalloid therapy. Further study is warranted.  

 



References: 

Avery, P., Morton, S., Tucker, H., Green, L., Weaver, A., & Davenport, R. (2020). Whole 

blood transfusion versus component therapy in adult trauma patients with acute major 

haemorrhage [Review]. Emergency Medicine Journal, 37(6), 370-378. 

https://doi.org/10.1136/emermed-2019-209040  

Moore, E. E., Moore, H. B., Chapman, M. P., & Sauaia, A. (2019). Prehospital plasma 

resuscitation of hemorrhagic shock in an urban ground ambulance transport system 

does not improve survival: A pragmatic, randomized trial [Conference Abstract]. 

Shock, 51(6), 26-27. https://doi.org/10.1097/SHK.0000000000001374  

Rijnhout, T. W. H., Wever, K. E., Marinus, R. H. A. R., Hoogerwerf, N., Geeraedts, L. M. 

G., & Tan, E. C. T. H. (2019). Is prehospital blood transfusion effective and safe in 

haemorrhagic trauma patients? A systematic review and meta-analysis. Injury, 50(5), 

1017-1027. https://doi.org/10.1016/j.injury.2019.03.033  

Shand, S., Curtis, K., Dinh, M., & Burns, B. (2021). Prehospital Blood Transfusion in New 

South Wales, Australia: A Retrospective Cohort Study. Prehospital emergency care, 

25(3), 404-411. https://doi.org/10.1080/10903127.2020.1769781  

Sperry, J. L., Guyette, F. X., Brown, J. B., Yazer, M. H., Triulzi, D. J., Early-Young, B. J., 

Adams, P. W., Daley, B. J., Miller, R. S., Harbrecht, B. G., Claridge, J. A., Phelan, H. 

A., Witham, W. R., Putnam, A. T., Duane, T. M., Alarcon, L. H., Callaway, C. W., 

Zuckerbraun, B. S., Neal, M. D., Rosengart, M. R., Forsythe, R. M., Billiar, T. R., 

Yealy, D. M., Peitzman, A. B., & Zenati, M. S. (2018). Prehospital Plasma during Air 

Medical Transport in Trauma Patients at Risk for Hemorrhagic Shock. N Engl J Med, 

379(4), 315-326. https://doi.org/10.1056/NEJMoa1802345  

 

 


