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Indications for early plasma transfusion and its optimal use
following trauma

Hiroyuki Otsuka, Naoki Sakoda, Atsushi Uehata, Toshiki Sato, Keiji Sakurai,
Hiromichi Aoki, Takeshi Yamagiwa, Shinichi Iizuka, and Sadaki Inokuchi

Department of Emergency and Critical Care Medicine, Tokai University School of Medicine, Isehara City, Japan

Aim: This study aimed to evaluate the effect of plasma transfusion before urgent hemostasis initiation on in-hospital mortality in
hemodynamically unstable patients with severe trauma.

Methods: This retrospective observational study of patients admitted to hospital between January 2011 and January 2019 grouped
patients according to whether plasma transfusion was initiated before (Before group) or after (After group) hemostasis initiation.
Patients with severe trauma who were unable to wait for plasma transfusion and had started hemostasis before the plasma infusion
were excluded. We used multivariable logistic regression analysis to determine the effect of plasma transfusion before the initiation
of urgent hemostasis on in-hospital mortality.

Results: We included 47 and 73 patients in the Before and After groups, respectively. Blunt trauma was more common, and the D-
dimer levels and Injury Severity Score were significantly higher in the Before group than in the After group (median D-dimer, 57.5 ver-
sus 38.1 lg/mL; P = 0.040; median Injury Severity Score, 50 versus 34; P < 0.001). Plasma given before hemostasis initiation was
associated with significantly lower in-hospital mortality (adjusted odds ratio, 0.27; 95% confidence interval, 0.078–0.900; P = 0.033) in
contrast with the total plasma volume given in the first 6 or 24 h.

Conclusion: Plasma transfusion before hemostasis initiation could be an important factor for improving outcomes in hemodynami-
cally unstable patients with blunt trauma, high D-dimer levels, or a high Injury Severity Score.
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INTRODUCTION

UNCONTROLLED HEMORRHAGIC SHOCK is an
important cause of death among trauma patients.1

Early plasma transfusion is widely used in trauma resuscita-
tion,2 and could lessen trauma-induced coagulopathy and
endothelial injury.3,4 The Prehospital Air Medical Plasma
trial reported that, compared to standard care resuscitation,
prehospital plasma transfusion reduced 30-day mortality of
severely injured patients at risk of hemorrhagic shock.5

Moreover, compared to patients with crystalloid-only resus-
citation, those who received prehospital packed red blood
cells (PRBC) and plasma had the greatest reduction in

mortality, followed by those who received plasma only, and
PRBC only.6 However, plasma-first resuscitation to treat
hemorrhagic shock during emergency ground transportation
was not associated with reduced mortality among trial par-
ticipants in urban areas.7 The indications for early plasma
transfusion, and its optimal use, remain unclear.

In this study, we aimed to evaluate the effect of plasma
given before the initiation of urgent hemostasis in hemody-
namically unstable patients with severe multiple injuries on
in-hospital mortality and to identify the characteristics of
patients who benefited from early plasma transfusion.

METHODS

THE STUDY HAD a retrospective cohort design and
was undertaken in a tertiary referral hospital in Isehara,

Kanagawa, Japan. The hospital has a unit that specializes in
trauma management and intensive care.8 The computerized
tomography scanning facility, angiography suite, and operat-
ing room adjacent to the emergency department (ED), are
available at all times, and trauma surgeons are trained in
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emergency medicine, general surgery, cardiovascular sur-
gery, and interventional radiology. Blood products are avail-
able at all times (including the study period), and the ED is
stored with O-PRBC and AB-fresh frozen plasma samples
(FFP). Trauma surgeons and physicians working in the ED
make decisions regarding the time to initiate transfusions of
PRBC and plasma in patients. In general, they consider initi-
ating transfusion of blood products in patients with persis-
tent profound shock after rapid infusion of 500–1,000 mL
of crystalloids. Our target ratio of plasma to platelets to
PRBC was established at 2:1:2.

In this study, the participants were hemodynamically
unstable patients with multiple injuries admitted to the ED
between January 2011 and January 2019. We included
patients who had suffered severe trauma (Injury Severity
Score [ISS] > 16) and could not maintain their systolic
blood pressure (SBP) > 90 mmHg, regardless of primary
resuscitation, which included airway management, rapid
blood transfusion, and reversal of obstructive shock. Patients
whose trauma was too severe to wait for plasma transfusion
and had started hemostasis before the plasma infusion were
excluded.

The following data were collected from electronic medi-
cal records on the Glasgow Coma Scale (GCS), respiratory
rate, SBP, body temperature, pulse rate, blood pH, base
excess, lactate level, D-dimer level, prothrombin time –
international normalized ratio (PT-INR) on admission, and
time taken to initiate hemostasis. The Revised Trauma
Score, Abbreviated Injury Scale, ISS, and the probability of
survival using the Trauma and Injury Severity Score
(TRISS-Ps) were used to determine the severity of patients’
injuries. Data were also collected on the total volumes of
PRBC and FFP transfused in the first 6 and 24 h, before and
after initiation of urgent hemostasis, the total volume of pla-
telets transfused in the first 24 h, and whether patients had
been given a massive transfusion (MT) (≥10 units of PRBC
in 24 h). All patients were followed up to the time of dis-
charge or death, whichever occurred first, and survival at
24 h after admission and at discharge were used as the out-
come measures. Urgent hemostasis included neck explo-
ration, thoracotomy, laparotomy, and interventional
radiology for neck, chest, abdomen, pelvis, and extremities.

Patients were grouped according to whether plasma trans-
fusion was initiated before or after initiating urgent hemosta-
sis. We used multivariable logistic regression analysis to
determine the plasma treatment effect before urgent
hemostasis initiation on in-hospital mortality. The logistic
regression analyses were adjusted for TRISS-Ps, D-dimer
levels, time from admission to initiation of hemostasis,
PRBC given before hemostasis initiation, and the Before
group (logistic regression model 1). Multivariable logistic

regression analysis was also used to determine the effect of
the total FFP volume transfused in the first 6 and 24 h on in-
hospital mortality. The logistic regression analyses were
adjusted for TRISS-Ps, D-dimer levels, the time from admis-
sion to initiation of hemostasis, and PRBC and FFP trans-
fused in the first 6 and 24 h (logistic regression models 2,
3).

Statistical analyses were carried out using SPSS version
25.0 for Windows (IBM, Armonk, NY, USA). Categorical
variables were compared using the v2-test or Fisher’s exact
test. Continuous variables were compared using the Mann–
Whitney U-test. Data are reported as medians and interquar-
tile ranges. Statistical significance was defined as a P < 0.05
or assessed based on the 95% confidence intervals.

RESULTS

Patient characteristics according to the
timing of plasma treatment initiation

OF 6,699 TRAUMA patients admitted between January
2011 and January 2019, 120 met the inclusion criteria

and were included in the analysis (Fig. 1). Patients with sev-
ere trauma who were unable to wait for plasma transfusion
and had started hemostasis before the plasma infusion are
listed in Table 1. There were five patients with severe blunt
trauma. The chest was the primary bleeding control site in
those patients. The median time taken to initiate primary
hemostasis was 5 min. The mortality rate was 60%. The
patient characteristics from the final cohort have been sum-
marized in Table 2. There were 47 and 73 patients in the
Before and After groups, respectively. The most common
mechanism of injury was blunt trauma. Blunt trauma was
more common in the Before group than in the After group.
Compared to the participants in the After group, those in the
Before group had significantly higher D-dimer levels and
more severe trauma based on their ISS and their TRISS-Ps.

Interventions and outcomes according to the
timing of plasma initiation

Table 3 compares the interventions and outcomes between
the groups. There was no significant difference between the
groups in the time taken to initiate urgent hemostasis, total
volume of PRBC and FFP in the first 6 h, total volume of
PRBC and platelets transfused in the first 24 h, or the pro-
portion of patients who underwent MT in the first 24 h.
Patients in the Before group were significantly more likely
to have PRBC transfused before the initiation of urgent
hemostasis, and had a significantly higher FFP : PRBC ratio
in the first 6 h. Moreover, they had significantly higher total
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FFP volume transfused and FFP : PRBC ratio in the first
24 h. Although the PRBC volume transfused in the first
24 h after the initiation of hemostasis (post-PRBC) did not
differ significantly between the groups, the post-PRBC : to-
tal PRBC ratio was significantly lower in the Before group.
There were no significant differences between the groups in
terms of complication, 24-h survival, or survival to dis-
charge rates.

Factors associated with in-hospital mortality

The risk factors for in-hospital mortality are shown in
Tables 4, 5, and 6. Although the total volume of plasma
given in the first 6 or 24 h did not have a significant

association with in-hospital mortality, plasma given before
initiation of urgent hemostasis was associated with lower in-
hospital mortality. In contrast, a greater volume of PRBC
transfused in the first 6 or 24 h and a longer time taken to
initiate hemostasis were associated with higher in-hospital
mortality.

DISCUSSION

IN THIS STUDY, plasma transfusion before the initiation
of urgent hemostasis was associated with a reduction in

in-hospital mortality in hemodynamically unstable patients
with severe multiple injuries who did not respond to primary
resuscitation, whereas the total volume of plasma given in

Fig. 1. Flow diagram showing the participant selection process. ISS, Injury Severity Score; SBP, systolic blood pressure.

Table 1. Patients with severe trauma who were unable to wait for plasma transfusion and had started hemostasis before plasma

infusion

Case Age,

years

Gender Mechanism of

injury

BE,

mmol/L

RTS ISS Primary bleeding

control sites

Time to initiate

hemostasis, min

Outcome

1 25 Male Motor vehicle

accident

�13.0 3.48 50 Neck, chest 3 Alive

2 26 Male Fall from a

height

�26.4 0.73 34 Chest 4 Dead

3 50 Female Motor vehicle

accident

�26.7 2.34 75 Chest 5 Dead

4 27 Male Motor vehicle

accident

�18.4 6.82 34 Abdomen 7 Alive

5 79 Female Fall from a

height

�18.8 1.47 75 Chest 15 Dead

BE, Base excess; ISS, Injury Severity Score; RTS, Revised Trauma Score.
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the first 6 or 24 h did not have a significant association with
in-hospital mortality. Blunt trauma was more common, and
the D-dimer levels and ISS were significantly higher in the
Before group than in the After group.

It is important to consider how patient selection might
have influenced the study results. In a large previous study,7

the researchers concluded that early initiation of plasma
transfusion before hospital admission was not associated
with decreased mortality. The characteristics of patients in
the previous study differed from those in our study, as most
of them had a partial or complete response to the initial
resuscitation and were less likely to have experienced blunt
trauma and had a MT. They also had higher GCS scores,
lower ISS, lower INRs before initiation of plasma transfu-
sion, lower base deficits, and lower lactic acid

concentrations on admission. Taken together, these results
suggested that early plasma transfusion could have a benefi-
cial effect in some patients who have experienced severe
trauma or who are likely to develop the characteristics
before achieving bleeding control.7 The logistic challenges
of early plasma transfusion in all trauma patients with hem-
orrhagic shock might outweigh any benefits. It is important
to avoid unnecessary plasma transfusions, even though it is
relatively safe. In this study, the participants in the Before
group had more blunt trauma and higher D-dimer levels and
ISS than those in the After group. Therefore, it might be
beneficial to target patients with more severe coagulopathy,
who are likely to take longer to stop bleeding, for plasma
transfusion before hemostasis initiation. In contrast, it could
be possible to delay giving plasma even in hemodynamically

Table 2. Characteristics of hemodynamically unstable patients with severe trauma

Variable Total

(n = 120)

Before

(n = 47)

After

(n = 73)

P-

value

Age (years), median (IQR, 25–75) 54.5 (37.3–70.8) 56.0 (37.0–71.0) 54.0 (36.5–70.5) 0.919

Male sex (%) 81 (67.5) 35 (74.4) 46 (63.0) 0.191

Mechanism of injury (%)

Motor vehicle accident 56 (46.7) 26 (55.3) 30 (41.1) 0.099

Fall from a height 45 (37.5) 18 (38.3) 27 (37.0)

Stabbing 14 (11.7) 2 (4.3) 12 (16.4)

Compression 5 (4.1) 1 (2.1) 4 (5.5)

Blunt mechanism (%) 106 (88.3) 45 (97.9) 61 (83.6) 0.042

Vital signs on admission

GCS total score, median (IQR 25–75) 11.0 (6.0–14.0) 9.0 (4.0–14.0) 13.0 (6.0–14.5) 0.218

GCS < 9 (%) 52 (43.3) 23 (48.9) 29 (39.7) 0.320

RR, breaths/min; median (IQR 25–75) 24.0 (18.0–30.0) 24.0 (18.0–30.0) 27.0 (19.5–31.0) 0.185

SBP, mmHg; median (IQR 25–75) 70.0 (54.5–88.0) 72.0 (60.0–98.0) 70.0 (51.0–82.0) 0.145

BT, °C; median (IQR 25–75) 36.0 (35.5–36.7) 36.0 (35.5–36.8) 36.0 (35.4–36.6) 0.969

Pulse rate, b.p.m., median (IQR 25–75) 110.0 (90.0–130.0) 110.0 (91.0–130.0) 110.0 (84.3–129.5) 0.800

Lowest SBP before initiation hemostasis, mmHg;

median (IQR 25–75)
55.0 (32.5–70.0) 50.0 (0.0–70.0) 56.0 (40.0–70.0) 0.562

Laboratory evaluations at admission, median (IQR 25–75)
pH 7.3 (7.1–7.4) 7.3 (7.1–7.4) 7.3 (7.1–7.4) 0.809

Base excess, mmol/L �9.8 (�17.3 to �5.2) �9.9 (�17.1 to �5.0) �9.7 (�18.0 to �5.2) 0.625

Lactate, mg/dL 65.0 (36.0–98.0) 66.0 (36.0–99.0) 58.0 (36.0–93.0) 0.882

D-dimer, lg/mL 43.3 (16.7–97.4) 57.5 (25.2–140.2) 38.1 (11.5–95.7) 0.040

PT-INR 1.2 (1.0–1.4) 1.2 (1.1–1.4) 1.2 (1.0–1.4) 0.441

Trauma score, median (IQR 25–75)
RTS 5.9 (3.8–6.6) 5.6 (3.8–6.6) 6.1 (3.8–6.7) 0.623

ISS 43.0 (29.8–55.3) 50.0 (41.0–59.0) 34.0 (26.0–50.0) <0.001
TRISS-Ps, % 37.0 (5.3–75.2) 25.3 (3.2–48.4) 57.3 (7.1–84.7) 0.008

After, plasma transfusion initiated after hemostasis initiation; Before, plasma transfusion initiated before hemostasis initiation; BT, body

temperature; GCS, Glasgow Coma Scale; IQR, interquartile range; ISS, Injury Severity Score; PT-INR, prothrombin time – international nor-

malized ratio; RR, respiratory rate; RTS, Revised Trauma Score; SBP, systolic blood pressure; TRISS-Ps, probability of survival calculated by

the trauma and injury severity score.
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Table 3. Interventions and outcomes among hemodynamically unstable patients with severe trauma

Variable Total

(n = 120)

Before

(n = 47)

After

(n = 73)

P-

value

Time from admission to initiate hemostasis, min; median (IQR 25

–75)
56.0 (37.0–88.5) 50.0 (31.5–107.5) 57.0 (40.0–75.0) 0.847

Transfusions given before hemostasis initiation, units; median (IQR 25–75)
PRBC 4.0 (2.0–8.0) 6.0 (4.0–8.0) 4.0 (0.0–4.0) <0.001
FFP 0.0 (0.0–2.0) 4.0 (2.0–6.0) 0.0 (0.0–0.0) <0.001
Ratio of FFP : PRBC before initiation hemostasis 0.0 (0.0–0.5) 0.5 (0.3–0.8) 0.0 (0.0–0.0) <0.001

Total amount of blood transfusions in the first 6 h, units, median (IQR 25–75)
PRBC 12.0 (6.0–20.0) 12.0 (8.0–20.0) 12.0 (6.0–20.0) 0.633

FFP 8.0 (4.0–14.0) 10.0 (4.0–14.0) 8.0 (2.0–14.0) 0.156

Ratio of FFP: PRBC in the first 6 h 0.7 (0.4–0.9) 0.8 (0.6–1.0) 0.6 (0.4–0.8) 0.005

Total amount of blood transfusion in the first 24 h, units; median (IQR 25–75)
PRBC 16.0 (8.0–24.0) 18.0 (10.0–26.0) 14.0 (6.0–22.0) 0.142

FFP 10.0 (4.0–19.5) 12.0 (8.0–22.0) 8.0 (4.0–18.0) 0.028

Ratio of FFP : PRBC in the first 24 h 0.7 (0.4–1.0) 0.8 (0.6–1.0) 0.6 (0.4–0.8) <0.001
Platelets 10.0 (0.0–20.0) 10.0 (0.0–30.0) 0.0 (0.0–20.0) 0.375

Massive transfusion (≥10 units of RBC during 24 h) (%) 82 (68.3) 37 (78.7) 45 (61.6) 0.050

PRBC given in the first 24 h following hemostasis initiation, units;

median (IQR 25–75)
8.0 (4.0–18.0) 8.0 (2.0–18.0) 8.0 (4.0–20.0) 0.196

Post-PRBC : total PRBC; median (IQR 25–75) 0.7 (0.5–0.9) 0.6 (0.1–0.8) 0.8 (0.5–1.0) <0.001
Complications (%)

MOF (Denver score >3) 6 (5.0) 3 (6.4) 3 (4.1) 0.678

ALI 22 (18.3) 10 (21.3) 12 (16.4) 0.504

Allergic reaction or transfusion-related reaction 3 (2.5) 1 (2.1) 2 (2.7) —
24-h survival (%) 87 (72.5) 37 (78.7) 50 (68.5) 0.221

Survival to discharge (%) 61 (50.8) 24 (51.1) 37 (50.7) 0.968

After, plasma transfusion initiated after hemostasis initiation; ALI, acute lung injury; Before, plasma transfusion initiated before hemostasis

initiation; FFP, fresh frozen plasma; IQR, interquartile range; MOF, multiple organ failure; PRBC, packed red blood cells; Post-PRBC, PRBC

volume transfused in first 24 h after initiation of hemostasis; total PRBC, total amount of PRBC in the first 24 h; RBC, red blood cells.

Table 4. Independent risk factors for in-hospital mortality

among hemodynamically unstable patients with severe

trauma, logistic regression model 1

Variable Adjusted odds

ratio (95% CI)

P-

value

TRISS-Ps 0.96 (0.94–0.98) <0.001
D-dimer levels 1.00 (1.00–1.01) 0.438

Time from admission to

initiate hemostasis

1.03 (1.01–1.04) 0.001

PRBC given before

hemostasis initiation

1.12 (0.98–1.28) 0.144

Before group 0.26 (0.08–0.90) 0.033

CI, confidence interval; Before group, plasma transfusion initi-

ated before hemostasis initiation; PRBC, packed red blood cells;

TRISS-Ps, probability of survival calculated by the Trauma and

Injury Severity Score.

Table 5. Independent risk factors for in-hospital mortality

among hemodynamically unstable patients with severe

trauma, logistic regression model 2

Variable Adjusted odds

ratio (95% CI)

P-

value

TRISS-Ps 0.96 (0.94–0.98) <0.001
D-dimer levels 1.00 (1.00–1.01) 0.207

Time from admission to

initiate hemostasis

1.03 (1.01–1.04) 0.001

Total amount of PRBC in the

first 6 h

1.10 (1.03–1.18) 0.007

Total amount of FFP in the

first 6 h

0.95 (0.88–1.03) 0.229

CI, confidence interval; FFP, fresh frozen plasma; PRBC, packed

red blood cells; TRISS-Ps, probability of survival calculated by

the trauma and injury severity score.
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unstable patients when the bleeding stops for a moment
(e.g., a patient with an amputated limb, enabling the use of a
tourniquet or clamp on exposed vessels, or a penetrating
major vascular injury enabling the use of a clamp within a
few minutes). However, we were unable to identify specific
patient characteristics that could be useful to decide whether
to initiate early plasma transfusion before hemostasis initia-
tion. Further studies are needed to identify the characteristics
of patients who are more likely to benefit from early plasma
initiation.

Hyperfibrinolysis is the most lethal phenotype of trauma-
induced coagulopathy.9 Shock-induced systemic hyperfibri-
nolysis is attenuated by plasma-first resuscitation.10 For this
reason, we believe that plasma transfusion before initiation
of urgent hemostasis could be beneficial to facilitate urgent
hemostasis and treat coagulopathy. Recovering from coagu-
lopathy before the initiation of hemostasis could be a deter-
minant of a favorable outcome. In this study, plasma
transfusion before the initiation of hemostasis might have
led to reduced mortality because the majority of patients had
severe coagulopathy and acidosis following admission.
However, in the critical setting, it is unclear whether trauma-
induced coagulopathy can be ameliorated by only plasma
supplementation with a few units of FFP in continuous
bleeding. It is difficult to determine the optimal volume of
plasma before or after the initiation of hemostasis. Addition-
ally, giving high volumes of plasma in relation to PRBC can
have harmful effects, such as acute lung injury-induced
acute respiratory distress syndrome.11,12 We used laboratory
evaluations, such as hemoglobin, fibrinogen, and PT-INR,
to decide whether to continue transfusion of PRBC and
plasma when the patients became hemodynamically stable.

Furthermore, we suggested transfusion of FFP and PRBC in
a ratio of approximately 0.8 in the acute phase. However, as
there are differing opinions regarding the optimal ratio of
FFP : PRBC,13–16 further studies are needed.

Notably, this study revealed the following important out-
comes. First, we found that a high volume of PRBC trans-
fused in the first 24 h was associated with significantly
increased mortality. Plasma transfusion before initiation of
urgent hemostasis might enable reduction in the total vol-
ume of PRBC transfused, resulting in reduced medical care
costs. Second, when evaluating the effectiveness of early
plasma transfusion, it is important to consider the risk of
transfusion-related complications, such as multiple organ
failure, acute lung injury-induced acute respiratory distress
syndrome, allergic reactions, and transfusion-related reac-
tions.17–19 However, recent studies have shown that trans-
fusion-related complications are rare.3,5 In this study, the
incidence rate of transfusion-related complications was very
low in both groups and did not differ between them. In
some reports,20 platelet transfusions seemed to improve
hemostasis and survival, although this was not our observa-
tion.

Our multivariable logistic analyses considered some
important factors, as follows. First, early plasma treatment
might improve mortality and increase the risk of complica-
tions.5,6,11,12 Therefore, we used in-hospital mortality as an
objective variable to analyze the independent risk factors.
Second, we did not include age, mechanism of injury, or
Revised Trauma Score in the multivariable logistic regres-
sion analysis because variables did not differ significantly
between the two groups. Instead, we included TRISS-Ps as a
confounder for severity. Third, the time from hospital arrival
to initiation of hemostasis is critical in saving the lives of
patients with multiple traumatic injuries,21 and a delay in
laparotomy in patients with intra-abdominal hemorrhage
after trauma is associated with increased mortality.22 There-
fore, it is important to consider the time taken to initiate
hemostasis, as a potential confounder when evaluating fac-
tors associated with mortality. Although the time taken to
initiate hemostasis did not differ significantly between the
groups, we included it as a potential confounder in the multi-
variable logistic regression analyses. Finally, we used D-
dimer levels as an evaluation factor for coagulopathy
because many cases in early periods had missing values of
fibrin/fibrinogen degradation products or fibrinogen at
admission.

The limitations of the study included the small sample
size, retrospective study design, and the long study period.
Moreover, the study was undertaken at a single center. Sta-
tistically, this study had limited power due to the small
sample size, and therefore, some clinically important

Table 6. Independent risk factors for in-hospital mortality

among hemodynamically unstable patients with severe

trauma, logistic regression model 3

Variable Adjusted odds

ratio (95% CI)

P-

value

TRISS-Ps 0.96 (0.94–0.98) <0.001
D-dimer levels 1.00 (1.00–1.01) 0.276

Time from admission to

initiate hemostasis

1.02 (1.01–1.04) 0.001

Total amount of PRBC in the

first 24 h

1.06 (1.01–1.11) 0.018

Total amount of FFP in the

first 24 h

0.97 (0.93–1.01) 0.138

CI, confidence interval; FFP, fresh frozen plasma; PRBC, packed

red blood cells; TRISS-Ps, probability of survival calculated by

the trauma and injury severity score.
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associations might not have been statistically significant. A
prospective, multicenter study is needed to confirm our
study findings. In addition, the patients in our study had
severe trauma that was challenging to manage, requiring
specialist care, and the study was carried out at a hospital
that specializes in trauma. This could limit the generaliz-
ability of the results. The decision to initiate transfusions
was made by the primary physician, which might have led
to selection bias. Although we excluded patients whose
trauma was too severe to wait for plasma transfusion and
who had started hemostasis before the plasma infusion, sur-
vival biases could remain. In addition, the study was car-
ried out as part of routine clinical practice, and there was
no set resuscitation protocol. We were unable to estimate
the cost-effectiveness ratio of early plasma transfusion. Fur-
thermore, medical techniques, such as the use of freeze-
dried plasma, are constantly advancing and are becoming
more widely used.23

CONCLUSIONS

PLASMA TRANSFUSION BEFORE hemostasis initia-
tion could be an important factor for improving out-

comes in hemodynamically unstable patients with blunt
trauma, high D-dimer levels, or a high ISS.

Thus, patient selection and the use of plasma transfusion
are important to obtain optimal benefits. To address unan-
swered questions regarding early plasma transfusion, further
studies are needed after considering the targeted patients,
cost-effectiveness ratio, and other prevention and treatment
techniques for managing coagulopathy.
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