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a b s t r a c t

Introduction: Resuscitation from burn shock using fresh frozen plasma (FFP) has been

described. Critics of FFP resuscitation cite the development of transfusion related acute lung

injury (TRALI) as a deterrent to its use. This study examines the occurrence of TRALI with FFP

resuscitation of critically ill burned patients.

Methods: A retrospective chart review was conducted of severely burned patients who

received FFP resuscitation. Data points included age, TBSA, TBSA full thickness, presence of

alternate etiologies of acute lung injury, total FFP administered, and signs and symptoms of

TRALI as defined per the Canadian Blood Services Consensus Conference.

Results: Eighty-three patients met the definition of severe burn and received FFP

resuscitation. Of those, 65 met exclusion criteria. Eighteen patients were left for analysis

with only one found to have signs and symptoms of TRALI. That patient suffered a 53.5%

TBSA burn, received a total of 6228ml FFP, had no competing etiologies of ALI, and was

diagnosed with TRALI within 6h of completing the FFP transfusion.

Conclusion: The possible occurrence of TRALI in burn patients receiving FFP resuscitation

should be weighed against the reported benefits of such a resuscitation strategy.

ã 2016 Elsevier Ltd and ISBI. All rights reserved.
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1. Introduction

Since its introduction in 1968, the Parkland Formula has
become the most widely used guide for the resuscitation of
patients from burn shock [1–3]. Recent criticisms of the
Parkland Formula have prompted burn surgeons to look for
alternative estimates to guide burn resuscitation and to
consider the role of colloid in burn resuscitation.

The use of fresh frozen plasma (FFP) was first described by
Du et al. [4]. A follow-up report by O’Mara et al. defined what
has become known as the West Penn Formula (also known as
the Slater Formula) to be FFP initiated at 75cc/kg body weight
over 24h plus lactated Ringer’s solution at 2l/24h [5]. The FFP is
titrated to achieve a urine output of 0.5–1.0cc/kg/h. The
crystalloid rate is not titrated. This infusion is continued for
up to 48h post burn or until the patient is fully resuscitated.
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This regimen has the reported advantage of avoiding excessive
fluid administration and the complications of weight gain and
development of abdominal compartment syndrome that often
accompanies massive crystalloid resuscitations [4,5].

One criticism of FFP resuscitation is the potential for
Transfusion Related Acute Lung Injury (TRALI). Described in
1983 by Popovsky, TRALI is a syndrome presenting as acute
respiratory distress typically within 6h of transfusion of blood
products and has been reported following transfusion of all
blood components [6]. Clinical presentation varies with rapid
onset of dyspnea, tachypnea and respiratory distress with
non-cardiogenic pulmonary edema progressing to Adult
Respiratory Distress Syndrome on X-ray [7].

Since February 1, 2006, severely burned patients (defined as
greater than 40% TBSA or greater than 30% TBSA accompanied
by inhalation injury) admitted to our verified burn center have
received resuscitation with FFP following the formula de-
scribed by O’Mara et al. [5]. This is a review of our experience
with the incidence of TRALI occurring in those patients.

2. Methods

Following IRB approval, a retrospective chart review was
performed of patients admitted between February 1, 2006 and
June 30, 2011, with a burn covering �40% TBSA or �30% TBSA
with an associated inhalation injury (IHI) and having received
FFP resuscitation. TRALI was defined per the Canadian Blood
Services Consensus Conference definition as “a new episode of
Acute Lung Injury (ALI) that occurs during or within 6h of a
completed transfusion, which is not temporally related to a
competing etiology for ALI” [8]. Patients were excluded if they
had competing etiologies of Acute Lung Injury (ALI) which
included aspiration, pneumonia, toxic inhalation including
smoke, lung contusion or near drowning. Patient data points

collected were age, sex, TBSA, TBSA full thickness, presence of
competing etiologies of ALI, total FFP administered, signs and
symptoms of ALI as listed in Table 1.

3. Results

Eighty-three patients met the definition of severe burn and
received FFP resuscitation. Of those, 65 met exclusion criteria
leaving eighteen patients for analysis (Table 2). Of those, only
one patient was found to have signs and symptoms of TRALI
consistent with the definition (Fig. 1). That patient, a 52 year
old man, suffered a 53.5% TBSA burn from a gasoline tank
explosion. This occurred out of doors and there was no
inhalation component. Afterwards the patient jumped into a

Table 1 – Criteria for TRALI.

1 ALI
a. Acute onset
b. Hypoxemia
PaO2/FiO2�300
or SpO2<90% on room air
or other clinical evidence of

hypoxemia
c. Bilateral infiltrates on frontal
chest radiograph
d. No evidence of left atrial
hypertension

2 No pre-existing ALI before
transfusion

3 Occurrence during or within 6h of
transfusion

4 No temporal relationship to an
alternative risk factor for ALI

From: Kleinman S., et al. Transfusion 2004; 44: page 1775.

Fig. 1 – Flow diagram for sample size.
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