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TRALI: transfusion-related acute lung
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ABSTRACT

Transfusion-Related Acute Lung Injury (TRALI) is a relatively unusual, life-
threatening clinical syndrome, characterized by acute respiratory failure, hypo-
tension, and non-cardiogenic pulmonary edema during or within 6 hours after a
blood product transfusion. Although its true incidence is unknown, it has been
attributed one case per 5.000 transfusions of any blood product and has been one
of the most frequent causes of transfusion-related death. We present a case of
TRALI in the perioperative period of cardiac surgery with extreme clinical mani-
festations, whose therapeutic approach was extremely difficult for the medical-
surgical team, due to its complex clinical setting: cardiac surgery with cardiopul-
monary bypass due to diagnosis of infective endocarditis, previous lung injury and
history of other post-transfusion reaction.

Keywords: Acute lung injury, Transfusion, Adult respiratory distress syndrome,
Transfusion related acute lung injury

Lesion pulmonar aguda extrema producida por transfusion en el
perioperatorio de cirugia cardiaca: Presentacion de un caso

RESUMEN

La lesion pulmonar aguda producida por transfusion (TRALI, por sus siglas en
inglés) es un sindrome clinico relativamente raro, que puede constituir una ame-
naza para la vida y que se caracteriza por insuficiencia respiratoria aguda, edema
pulmonar no cardiogénico e hipotension arterial durante o en el transcurso de 6
horas después de una transfusion de productos hemadaticos. Aunque su verdadera
incidencia es desconocida, se le ha atribuido 1 caso por cada 5000 transfusiones
de cualquier producto hematico y ha sido una de las causas mds frecuentes de
muerte relacionada con la transfusion. Se presenta un caso de TRALI en el perio-
peratorio de una cirugia cardiaca con manifestaciones clinicas extremas, cuyo
abordaje terapéutico fue extremadamente dificil para el equipo médico-quirurgico,
debido al contexto clinico en el que se presento: cirugia cardiaca con circulacion
extracorporea por diagnostico de endocarditis infecciosa, lesion pulmonar previa

RNPS 2235-145 © 2009-2021 Cardiocentro Ernesto Che Guevara, Villa Clara, Cuba. 109
Article licensed under a Creative Commons Attribution — CC BY-NC-ND 4.0


http://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0002-3066-1040
mailto:gustavodejesus@infomed.sld.cu
https://orcid.org/0000-0001-5313-4086
https://orcid.org/0000-0002-6283-3329
https://orcid.org/0000-0003-0104-0576
https://orcid.org/0000-0003-1044-1689
https://orcid.org/0000-0002-0851-2102
https://orcid.org/0000-0003-3233-7970
http://www.revcorsalud.sld.cu/index.php/cors/article/view/745
http://www.revcorsalud.sld.cu/index.php/cors/article/view/745
mailto:gustavodejesus@infomed.sld.cu
mailto:gustavodejesus@infomed.sld.cu

Extreme transfusion-related acute lung injury after cardiac surgery

y antecedente de otro tipo de reaccion postransfusional.
Palabras clave: Lesion pulmonar aguda, Transfusion, Sindrome de dificultad res-
piratoria del adulto, Lesion pulmonar aguda producida por transfusion

INTRODUCTION

Pathophysiological effects must be considered when
deciding whether a patient should be transfused
with blood products, since allogeneic blood transfu-
sion can be viewed as a form of temporary trans-
plantation, which carries the risks associated with
transplanted tissue'. Transfusion-Related Acute Lung
Injury (TRALI) is an unusual, life-threatening clinical
constellation of symptoms characterized by acute
respiratory failure, hypotension, and non-cardiogen-
ic pulmonary edema within six hours of a blood
product transfusion'?. The incidence of TRALI is fre-
quently reported as 1 occurrence for every 5000
blood component transfusions, although its true in-
cidence is unknown. In the US, TRALI has been one
of the most frequent causes of transfusion-related
death for 3 consecutive years and the second most
frequent in the UK*.

We present the case of a patient with TRALI in
the perioperative period of cardiac surgery with
cardiopulmonary bypass due to infective endocardi-
tis.

artificial invasive mechanical ventilation (AIMV).
Physical examination revealed systolic murmur
III/VI in the left sternal border, tachycardia and rales
in both lung fields. Radiological study showed signs
of edema and inflammatory lesions in both lung ba-
ses. The transthoracic echocardiogram showed a 10
x 12 mm rounded image in the tricuspid valve with
moderate valvular regurgitation and pulmonary hy-
pertension; this, together with the isolation of Staph-
ylococcus aureus in blood cultures, led to the diag-
nosis of infectious endocarditis, hence she was
started on appropriate antibiotic treatment and
transferred to the Cardiocentro in Villa Clara for
surgical treatment after respiratory failure resolved
following seven days of AIMV.

Her general state on admission was acceptable,
she was afebrile, with no respiratory distress and
adequate diuresis; she was found to be anemic (Hb
8.8 g/dL), so 2 units of red blood cells were trans-
fused with the aim of improving preoperative hema-
tocrit. Macroscopic hematuria, difficulty in swallow-
ing solid food and urinary retention appeared 8

Table. Complementary examinations performed after post-transfusion

CASE REPORT

reaction.

Test Result

We present the case of a 35-year-old
white woman, 47 kg weight, 156 cm
height, apparently healthy who started
with fever (40 °C) along with myalgia,
arthralgia, headache and abdominal
rash. She was thought to have dengue
and received oral symptomatic treat-
ment at home. Fever and general ma-
laise persisted and a week later vesic-
ular and papular lesions appeared on
the lower limbs, reason why she was
admitted for further study and treat-
ment with a diagnosis of complicated
dengue.

She had an unfavorable clinical
course and started with respiratory
failure that led to her admission to the
Intensive Care Unit (ICU) requiring

Direct/indirect Coombs test
Blood group and Rh factor

Post-transfusion hemoglobin

Leukogram

Peripheral blood smear
Coagulogram
Liver enzyme

Blood glucose

Creatinine
Total bilirubin

Total and fractionated proteins

Abdominal ultrasound

Negative
O Positive

10.1 g/dL

Normal and hypochromic red
blood cells, lymphocytosis
Normal/hypochromic red blood
cells, lymphocytosis

Normal

Gamma-glutamyl transpeptidase
increased

Normal
Normal

Slightly increased at the expense
of the direct one

Normal

Normal
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hours later. Symptoms
were interpreted as a
possible post-transfusion
hemolytic reaction. She
was commenced on
diphenhydramine and
complementary tests
were indicated (Table).
However, her clinical
picture did not worsen,
hematuria receded the
next day and three days
later she was taken to
the operating room for
surgical treatment; she
was conscious, alert, ori-
ented and hemodynami-
cally stable.

Premedication, anes-
thetic technique and de-
tails of the patient's im-
mediate  postoperative
outcome and manage-
ment are shown in the supplementary material.

Right atriotomy (Figure 1), resection of the vege-
tations and anterior tricuspid valve leaflet repair
were performed; in addition, proper valvular func-
tion was confirmed. The patient emerged from her
anoxic arrest with sinus rhythm and after cardio-
pulmonary bypass, 2 units of blood cells were ad-
ministered, as the hematocrit had fallen to 20%, with
compromised oxygen transport.

Despite premedication with steroids and antihis-
tamines, immediately after being infused with the
first unit of blood cells, the patient presented with
severe arterial hypotension, sinus tachycardia, vol-
ume demand and most strikingly: increased peak
inspiratory pressure to 41 cm H,O and emission of a
greenish-yellow, plasma-like fluid through the endo-
tracheal tube. She was momentarily weaned from
mechanical ventilation in order to suction the endo-
tracheal tube and fluid spontaneously "squirted" out
like water flowing from a faucet. On suspicion of
TRALI, appropriate treatment was commenced (cor-
ticosteroids, bypass reentry, increased inotropic
agents and vasopressors, volume replacement, cor-
rection of the internal environment and metabolic
acidosis) until -after fierce endeavor- the patient
was stabilized and transferred to the ICU. Chest X-
ray confirmed acute lung injury (Figure 2). Subse-
quently, she suffered cardiorespiratory arrest sec-
ondary to hypoxia; so we decided to reopen the

2L
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Figure 1. Patient undergoing cardiopulmonary bypass; note the right atriotomy and a large
vegetation on the anterior leaflet of the tricuspid valve.

thorax to start internal cardiac massage. Hemody-
namic stabilization was achieved after 15 agonizing
minutes, facing arterial hypotension and the need for

Figure 2. Immediate postoperative chest X-ray, note the
parenchymal injury as evidence of acute lung injury.
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high doses of vasoactive amines.

Hemodynamic and blood gases parameters be-
gan to improve the following morning. On 2-day ICU
stay, drug doses were minimal and the PaO,/FiO,
ratio was above 300.

COMMENT

There are a number of phenomena, immunologic or
otherwise, that can be triggered by blood product
transfusion and that can adversely affect patient
outcomes (Box 1)'.

Acute lung injury and consequent acute respira-
tory distress syndrome (ARDS) refer to a potentially
fatal failure of this organ system with a number of
pathogenesis. Sepsis, pneumonia and blood transfu-
sions are among the most frequent causes’".

As previously mentioned TRALI is a clinical syn-
drome in which patients exhibit signs of acute hy-
poxemia and non-cardiogenic pulmonary edema
during or after receiving a bloodcomponent trans-

Box 1. Reactions related to transfusion of blood products, according to

Carrillo-Esper and Garnica-Escamillall.

fusion"*®. Products typically implicated in TRALI are

whole blood and more frequently, those containing

plasma: platelet concentrates obtained from whole
blood acount for the greatest number of reactions,
followed by fresh frozen plasma, packed red blood
cells, whole blood, platelet concentrates, apheresis
platelets, granulocytes, cryoprecipitates and intra-
venous gamma globulin2

According to some authors, most adverse trans-
fusion effects are associated with fresh frozen plas-

ma'>. Reports show that the risk of TRALI is 6.9

times higher for plasma than for red blood cellss;

TRALI has been postulated to occur after>*!;

- Immune mechanism: passive transfer of donor
alloantibodies through the plasma of transfused
products (anti-HLA [human leukocyte antigen]
and anti-HNA [human neutrophil antigens]).
Binding of the antibody to circulating leukocytes
(and perhaps also to the pulmonary endotheli-
um) causes cellular and complement activation.

- Non-immune mechanism: caused by infusion of
biological response modifiers into the blood
component (cytokines [IL-6, IL-8, IL-1, TNF-«],

neutrophil-active lipids and CD40 lig-

ands). Substances that accumulate in
the blood cells components during
prolonged blood storage.

Immune hemolytic reactions

a) Immediate: Caused by ABO group incompatibility.

cyte antigenic groups.
Non-hemolytic immune reactions

antibodies or presence of cytokines.

platelet alloantibodies.
alloantigens of the receptor.
and cytokines.

HLA antibodies, and other mechanisms under study.
Non-immune non-hemolytic reactions

a) Metabolic: Hypocalcemia, hyperkalemia.

nary edema, congestive heart failure.

others.

b) Late: Caused by pre-existing antibodies against other erythro-

a) Febrile transfusion reaction: Due to anti-leukocyte and anti-HLA

b) Anaphylactic reaction: Due to antibodies against proteins, anti-Ig.
c) Post-transfusion thrombocytopenic purpura: Due to anti-

d) Graft versus host disease: donor lymphocytes respond against
e) Transfusion-induced immunomodulation: leukocyte component

f) Transfusion-Related Acute Lung Injury (TRALI): By anti-HNA or

b) Hemodynamic: circulatory overload, acute cardiogenic pulmo-

c) Infectious: HIV, hepatitis B and C, Chagas, syphilis, bacteria,

According to Pena-Pérez and Carrillo-
Esper5 and other authors'"", the Canadi-
an Consensus proposes the criteria for
the diagnosis of TRALI as shown in box
2.

The only specific treatment is to stop
the transfusion immediately and begin
oxygen and supportive therapy. The
blood bank should be notified to request
a different donor and quarantine all units
from that donor. All records should be
reexamined and the patient's HLA test
results evaluated if feasible. Most cases
will resolve in less than 96 hours, alt-
hough TRALI remains the leading cause
of transfusion-related death.

An extensive analysis of associated
risk factors has recently been reported
including: Increased levels of interleukin-
8, liver surgery, chronic alcohol abuse,
shock, higher peak airway pressure while
being mechanically ventilated, smoking

HIV, human immunodeficiency virus; HLA, human leukocyte antigens;
HNA, human neutrophil antigens; TRALI, transfusion-related acute

lung injury.

and positive fluid balance. Regarding
transfusions, the use of plasma or whole
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blood from female donors has been identified. Ac-
cording to Miller' and Otrock et al"* reducing or
excluding plas-ma from female donors, have helped
reduce the in-cidence of TRALIL

Box 2. Diagnostic criteria for TRALI according to the Cana-
dian Consensus, cited by several authors®:11-13,

1. Acute lung injury
a) Acute onset
b) Hypoxemia
- Pa0,/FiO, ratio < 300
- Oxygen saturation < 90%
- Clinical signs of hypoxemia
2. Bilateral pulmonary infiltrates on frontal chest x-ray
3. Absence of left atrial hypertension
4. Normal left ventricular function
5

. TRALI within 6 hours after transfusion

6. No acute lung injury prior to transfusion

Pa02/FiOz, ratio of the partial pressure of arterial oxygen
to the fraction of inspired oxygen concentration.

Post-transfusion reactions are difficult to prevent
due to immune peculiarities of the recipient or pas-
sive infusion of donor antibodies. Prevention will be
possible only when they are well identified, diag-
nosed, reported and systematically analyzed. There-
fore, the decision to transfuse a patient should be
based on a careful evaluation of all risks and bene-
fits; in addition, it is important to have the skill to
recognize and treat adverse reactions or complica-
tions’. Update approaches on reducing the risk of
TRALI, by Otrock et al.“, have included the use of
predominantly male plasma and HLA antibody test-
ing in female donors who have had previous preg-
nancies; moreover, other strategies such as reducing
the volume of plasma in platelet concentrates —for
which isotonic solutions can be used as plasma sub-
stitutes—and plasma washing to reduce or neutralize
antibodies are also considered. Although they rec-
ognize that the latter are expensive and unlikely to
have any impact on the reduction of non-antibody-
mediated TRALL
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