
Aloysious

Aravinthan 

MBBS MRCP,

Specialty Registrar,

Addenbrooke’s

Hospital

Sayan Sen 

MBBS MRCP,

Specialist Registrar,

St Mary’s Hospital

Neil Marcus 

MBBS BSc MRCP,

Consultant

Cardiologist, Luton

and Dunstable

Hospital

Clin Med

2009;9:87–89

Clinical Medicine Vol 9 No 1 February 2009 87

© Royal College of Physicians, 2009. All rights reserved.

Lesson

A 57-year-old lady with no past medical history pre-
sented with shortness of breath on exertion. Apart
from pallor, her examination findings were unre-
markable. Electrocardiogram (ECG) and chest X-ray
(CXR) were normal (Fig 1). Routine blood tests
showed microcytic anaemia (haemoglobin 6.8 g/dl,
mean corpuscular volume 70 fl). The remainder of
the blood count, renal function and liver function
tests were normal. She was admitted for blood trans-

fusion and further investigation. The first unit of
blood was transfused over two hours. Seventy five
minutes into the second unit she became tachyp-
noeic, tachycardic and hypotensive. Her temperature
rose to 38°C. Pulse oximetry dropped rapidly to 60%
on room air. There was no erythema, urticaria or
bronchospasm. Auscultation of the chest revealed
bilateral, widespread crackles without rhonchi and
the CXR demonstrated extensive, diffuse, bilateral
pulmonary infiltrates (Fig 2). Type 2 respiratory
failure was evident on arterial blood gas (ABG) esti-
mation. Cardiac auscultation was normal and a 12-
lead ECG showed sinus tachycardia with no
ischaemic changes. Troponin I was marginally ele-
vated at 0.2 ng/ml (normal range <0.06 ng/ml) and
transthoracic echocardiography confirmed normal
biventricular and valvular function without pericar-
dial effusion or regional wall motion abnormality.
Central venous pressure (CVP) was 6 cm H20 and
blood cultures were negative.

The patient was intubated and ventilated. Inotropes
were required for circulatory support and she made a
rapid recovery in the intensive care unit. This was
reflected in her CXR performed on day 2 (Fig 3) and
there was marked improvement in oxygenation. She
was extubated on day 3 and was transferred to a
general medical ward the following day. A myocardial
perfusion scan was normal with no suggestion of
ischaemia or infarction. A chronic duodenal ulcer was
found on upper gastrointestinal endoscopy. She

lesson of the month
Transfusion-related acute lung

injury: a rare and life-

threatening complication of a

common procedure

Transfusion-related acute lung injury (TRALI)

has emerged as one of the leading causes

of transfusion-related morbidity and

mortality and is undoubtedly under

diagnosed. It is a serious pulmonary

syndrome that can lead to death if not

recognised and treated promptly. The

diagnosis of TRALI is based primarily upon

clinical signs and symptoms and is, in part,

a diagnosis of exclusion.
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refused further blood transfusions and her anaemia was corrected
with intravenous iron infusion. She was discharged on oral iron
supplements and a proton-pump inhibitor.

Discussion

Transfusion-related acute lung injury (TRALI), transfusion-asso-
ciated circulatory overload (TACO), cardiac failure, anaphylactic
reaction and transfusion-related bacterial sepsis through contam-
ination of blood products should be considered as differential
diagnosis in a patient who develops pulmonary insufficiency fol-
lowing transfusion.1 TACO develops within minutes to hours of
transfusion with respiratory distress and evidence of fluid over-
load such as raised CVP or gallop rhythm. Anaphylactic reaction
manifests with widespread urticarial rash, wheezing and
hypotension. Transfusion-related bacterial sepsis presents with
respiratory failure as part of multi-organ failure due to severe
sepsis. TRALI develops within six hours of transfusion with the
peak of the reaction evident within the first two hours following
transfusion.2–4 The clinical picture is similar to acute respiratory
distress syndrome (ARDS) with sudden onset respiratory distress
due to noncardiogenic pulmonary oedema, hypovolaemia/
hypotension (less commonly hypertension), fever (typically
1–2°C increase) and copious frothy pink pulmonary secre-
tions.3,5–7 The CXR exhibits bilateral fluffy infiltrates with type 2
respiratory failure on ABG analysis.3,5,7 There is no evidence of
fluid overload and the CVP and pulmonary wedge pressure are
normal.7 Laboratory findings may include haemoconcentration,
leukopenia, neutropenia or neutrophilia, hypoalbuminemia and
hypocomplementemia.8–10 The more specific investigation is
demonstration of antibodies to human leukocyte antigen
class I/II or neutrophil-specific antibodies in donor plasma and
corresponding antigen in the recipient.5,7 These tests take weeks
and are not widely available, making TRALI primarily a clinical
diagnosis.11 Investigations including blood cultures, echo-
cardiography and myocardial perfusion imaging help exclude
other differential diagnoses. The elevated troponin level in this
patient could be the result of haemodynamic compromise,
tachycardia and pulmonary oedema.

TRALI was first described in the 1950s. In 1951, Barnard
reported the death of a patient with leukaemia following blood
transfusion as an acute pulmonary reaction and in 1957
Brittingham described severe pulmonary reaction following
transfusion of whole blood.12,13 TRALI was recognised as a dis-
tinct clinical entity in 1983.14 The pathogenesis of TRALI is not
completely understood. Leukocyte antibodies in donor plasma
interact with recipient neutrophils, resulting in activation and
aggregation in pulmonary capillaries causing release of biologic
response modifiers, leading to capillary leak and lung injury, is
implicated in most cases.2 The absence of these antibodies in up
to 15% of cases, led to an alternative non-immune mechanism
described as ‘two hit’ hypothesis. The first hit is the clinical con-
dition of the patient, which causes pulmonary endothelial activa-
tion. This primes the neutrophils and leads to sequestration. The
second hit is the transfusion of blood products containing bio-
logic response modifiers such as lipids, cytokines and leukocyte

antibodies. These activate the sequestered adherent neutrophils
which damage the endothelium and cause a capillary leak.15

Recent surgery, active infection/inflammation, cytokine therapy
and massive transfusion are considered possible predisposing risk
factors.16–18

TRALI is associated with all types of blood products, including
immunoglobulin preparations, but is more severe and most
common with products containing larger amounts of plasma,
such as fresh frozen plasma (FFP) and whole blood.3,7 Ventilatory
assistance and circulatory support are the mainstays of treatment.
The role of corticosteroids is unclear and remains controversial.
Diuretics are not indicated as the pulmonary oedema is noncar-
diogenic or due to fluid overload.3 Most patients recover within
96 hours and there appears to be no residual pulmonary damage
among survivors.3,5 Mortality ranges from 5 to 13%.5,19,20 This is
in contrast to ARDS, which has a mortality of 40 to 50%.

Avoiding unnecessary blood transfusions will reduce the inci-
dence of TRALI. Donors who have antibodies to high-frequency
leukocyte antigens are disqualified from plasma or platelet
donation to prevent occurrence of TRALI. Using only male
donors to manufacture FFP, the use of pooled plasma prepara-
tions instead of single donor plasma, decreasing the amount of
plasma remaining in red cell components and the use of fresher
products are some of the methods undertaken to prevent the
condition. There are no guidelines on re-transfusion of the
patient who has already had TRALI, but the general opinion is
that additional blood component therapy should not be with-
held if clear indications for transfusion exist. The clinical events
described illustrate the need to consider alternatives to blood
products, such as intravenous iron, wherever possible. TRALI
should be considered in all patients who have pulmonary
insufficiency during or after transfusion. TRALI is a clinical
diagnosis and timely recognition and treatment is crucial in the
management.
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