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Introduction

Background

Massive hemorrhage in trauma remains a clinical challenge 
and there remains uncertainty regarding the optimal resus-
citation strategy for these patients.

Objectives

This study assessed the efficacy and safety of 4F-PCC 
administration in trauma patients at risk for massive 

transfusion and whether 4F-PCC reduces 24-h blood prod-
uct consumption.

Methods

Design

Double-blind, randomized, placebo controlled superiority 
trial.

Setting

12 level I academic trauma centers in France.

Subjects

Included trauma patients ≥ 18 years admitted from scene to 
participating trauma centre at risk of massive transfusion.

Intervention

Compared 4F-PCC at 25 IU of factor IX per kg (1 mL/kg) 
and placebo (0.9% saline solution at 1 mL/kg).

Outcomes

Primary outcome was the total number of blood product 
units consumed in the first 24 h. Multiple secondary out-
comes were assessed including arterial/venous thromboem-
bolic events, 24 h and 28-day mortality and time to hemor-
rhage control.
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Main results

The two groups were overall well balanced. However, the 
4F-PCC group received less TXA in comparison to the pla-
cebo group (76% vs. 86%) and also had higher systolic blood 
pressure (101 vs. 96).

This study used a modified intention-to-treat analysis, 
where patients were not included in the analysis if consent 
was withdrawn as mandated by French law. Among the 324 
patients included, there was no statistically significant dif-
ference in median total 24 h blood product consumption in 
patients who received 4F-PCC vs. placebo. However, there 
were more thromboembolic events observed in the 4F-PCC 
group.

Outcome 4F-PCC 
(No. [%])

Placebo 
(no. [%])

Absolute 
difference 
(95% CI)

Relative 
risk (95% 
CI)

p-value

Total 
blood 
product 
con-
sump-
tion, 
median 
(IQR), 
U

12 (5 to 
19)

11 (6 to 
19)

0.2U 
(− 2.99 
to 3.33)

0.72

Thrombo-
embolic 
events

56 (35) 37 (24) 11 (1 to 
21)

1.48 (1.04 
to 2.10)

0.03

Appraisal

Strengths

• Useful question with minimal current evidence
• Pragmatic randomized control trial
• Double-blinded study design
• Low loss to follow—only patients who withdrew consent 

were loss to follow-up

Limitations

• The primary outcome was a surrogate endpoint rather 
than a true patient centered outcome.

• The trial used a combination of 4F-PCC, TXA and 
fibrinogen rather than 4F-PCC alone. 4F-PCC and TXA 
have a relative contraindication to be used together due 
to concern for potential interactions which may have con-
tributed to higher rates of VTE.

• Innate differences between the pre-hospital systems in 
France and Canada may impact the applicability of the 

results, specifically with the availability of a physician 
on scene and the ability to give blood and TXA in the 
France pre-hospital system.

Context

Prior to this study, there was a lack of high-quality evidence 
assessing 4F-PCC in trauma. In an observation study, the 
combination of 4F-PCC and FFP resulted in improved sur-
vival and reduced transfusion requirements compared to FFP 
alone with no difference in VTE [1]. In a systematic review, 
compared with FFP alone, PCC and FFP demonstrated 
improved survival and no increased risk of VTE, however 
only 3 studies were included. [2]

A local trauma surgeon, Dr. Jacinthe Lampron, com-
mented that this trauma population differs slightly from the 
typical urban Canadian trauma patients with long prehos-
pital time (105 and 100 min), also, the time to get access 
to FFP in hospital seems long (73 and 91 min) and they 
had a low ratio RBC: platelet. Also, it is unclear if they had 
prehospital intervention or blood products administration. 
However, at this point in time, with the information of this 
study, 4F-PCC should not be systematically administered for 
hemorrhaging trauma patients.

Bottom line

In trauma patients at risk for massive transfusion, we should 
not empirically be using 4F-PCC in our transfusion strategy. 
The PROCOAG trial demonstrated that the administration of 
4F-PCC did not result in a statistically significant reduction 
in transfusion requirements and was associated with higher 
risk of VTE, thus not supporting its routine use in trauma 
resuscitation.
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