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Introduction
Transfusion-related acute lung injury (TRALI) is one of the most 

common causes of transfusion associated major morbidity and death.
It accounts for 13% of cases of transfusion-associated deaths [1]. 
Despite being the third leading cause of transfusion-related death, it is 
usually underdiagnosed and under reported [2]. It is defined as acute 
lung injury that occurs after transfusion of all types of blood products 
including whole blood, platelets, fresh frozen plasma, cryoprecipate, 
granulocytes, stem cell products and even IV immunoglobulin 
preparations [3-7] occurring within the first six hours following a 
transfusion [3]. There are some case reports with even packed red blood 
cell since there is some residual plasma in the packed cells also. Clinically 
and pathologically this condition is characterized by the sudden onset 
ofrespiratory distress, hypoxia, hypovolemia, hypotension, non‐
cardiogenic pulmonary oedema, during or soon after blood transfusion 
occurring during or within a few hours of transfusion [4]. The aetiology 
has not yet been fully understood. Though most patients with TRALI 
who unlike the classical ARDS (Acute respiratory distress syndrome) 
have shorter course of illness and a lower mortality rate with majority 
showing recovery, awareness of the syndrome, its clinical diagnosis and 
temporal association to transfusion and supportive management which 
is complex and expensive, approaches for TRALI prevention must  
become evident. 

Case Report
A 52-year-old female patient was admitted with the diagnosis of 

bilateral stone disease with bilateral hydronephrosis with hematuria. 
Bilateral Double-J stenting was done in this patient. In view of her 
anaemia, blood transfusion was planned for her. She received whole 
blood transfusion. Before blood transfusion, she was alert, oriented with 
no cardiorespiratory abnormality on clinico-radiological evaluation. 
Her vital parameters were normal and total leukocyte count was 8700/
mm [3] with serum creatinine of 2 mg%.

After receiving approximately 100 ml of blood for over 1 hour, 
she complained of sudden onset breathlessness, which progressively 
increased over the next 20 minutes. On examination she was febrile, 
tachypneic (respiratory rate 32/minute), slightly cyanotic, with a pulse 
rate of 126/ minute and blood pressure 80/60 mmHg. Heroxygen 

saturation was 68% at room air. The jugular venous pressure (JVP) was 
normal and chest auscultation revealed bilateral basal fine inspiratory 
crackles with normal breath sounds. Sinus tachycardia was noted on 
an electrocardiogram (ECG). An urgent X-ray chest showed bilateral 
patchy infiltrates in the mid- and lower zones with normal heart size, 
suggestive of noncardiogenic pulmonary oedema. Echocardiography 
also ruled out cardiogenic dysfunction. Hematological investigations 
at this stage showed a total leukocyte count of 12300/mm [3], with 
no evidence of any haemolytic process. In the presence of PaO2/
FiO2<300 or SPO2 90% on room air, Bilateral infiltrates on X-ray chest 
ECG showing no evidence of left atrial hypertension (i.e., circulatory 
over load), with no pre-existing Acute lung injury before transfusion 
and symptoms appearing within 6 hours of transfusion in absence of 
temporal relationship to any other alternative risk factor to acute lung 
injury a diagnosis of TRALI was made. The blood transfusion was 
stopped immediately and she was managed with mechanical ventilation 
that resulted in a gradual improvement of dyspnoea and oxygen 
saturation. She became completely asymptomatic after seven days and 
was discharged.

Discussion
TRALI is usually under- diagnosed and under- reported 

complication related to transfusion as many clinicians are not familiar 
with the syndrome. Characteristic clinical presentation of rapid 
development of non-cardiogenic pulmonary oedma within 6 hours of 
transfusion; no other risk factors for ALI except transfusion and when 
all other causes have been ruled out, a diagnosis of TRALI is made. The 
etiology of TRALI is currently not fully understood but is thought to be 
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immune mediated [8,9]. It has been observed that multiparous women 
who have higher rate of HLA sensitization with increasing number 
of pregnancies [8]. Transfusion of blood components obtained from 
these donors is thought to carry a higher risk of inducing immune-
mediated TRALI [9]. Previous transfusion or transplantation can also 
lead to donor sensitization. Thus plasma from multiparous women 
has been associated in causing impairment of pulmonary function in 
a randomized controlled trial [10]. To be at risk of TRALI, the blood 
recipient must express the specific HLA or neutrophil receptors to 
which the implicated donor has formed antibodies leading to release 
of cytokines and vasoactive substances that induce non-cardiac 
pulmonary edema. The antibodies are usually donor-derived, though 
there have been occasional reports of the syndrome occurring after 
transfusion of donor leucocytes which have interacted with either 
patient - derived antibodies or antibodies transfused in a second 
donation, or the presence of HLA antigen/antibody incompatibility in 
a pooled platelet concentrate. 

TRALI is often a diagnosis of exclusion. The incidence of TRALI is 
increasing, possibly due to better recognition of its clinical presentation 
and temporal association to transfusion. The condition is characterized 
by the sudden onset of non‐cardiogenic pulmonary oedema, often with 
marked systemic hypovolaemia and hypotension, occurring during 
or within a few hours of transfusion [4]. Fever and rigours have been 
observed in few cases but usually are relatively mild or absent. A clinical 
presentation of rapid onset respiratory distress   with signs of pulmonary 
oedema presenting as pink frothy endotracheal secretions when all 
other causes of pulmonary oedema or ARDS have been ruled out, with 
radiological picture typically of ARDS in a setting of transfusion of 
blood products. Laboratory findings may show haemoconcentration 
and a sudden fall in serum albumin [11,12]. As in other causes of 
acute alveolar capillary leak, the pulmonary exudate in TRALI has 
high albumin content. Peripheral blood neutropenia has been reported 
but neutrophilia is more common [13,14]. As noted in our patient, is 
occasionally observed and is believed to be due to the sequestration of 
leukocytes in pulmonary circulation.

Since its clinical presentation as like pulmonary oedema which is 
not volume or cardiac related but due to altered vascular permeability 
in the lungs with exudation of fluid and protein into the alveoli, the 
conventional treatment of usage of diuretics and corticosteroids are 
not advocated but rather contraindicated .It is  advised that ventilatory 
assistance and circulatory support which are the mainstays of treatment 
of TRALI should be provided.; maintenance of adequate circulating 
volume is the most beneficial and appropriate therapy, because the 
disease is self-limited, the majority of patients will respond to these 
therapies alone.

Prevention-It is largely impossible to prevent all cases of TRALI, 
but certainly a large group of such reactions can be prevented by 
following specific measures-evidence based practice for transfusion, 
increased use of optimal additive red cells containing less plasma is 
likely to reduce the clinical incidence and severity of the condition 
resulting from red cell transfusion. Women who have been immunized 
against leucocytes antigens during pregnancy account for the majority 
of implicated donors, thus donations from parous females may not be 
used for products containing large amounts of plasma, screening of 
donors for leucocytes antibodies needs active consideration and can 
stand as an important practical possibility in the future for regular 
donors of aphaeresis platelets or plasma. 

Conclusion
Though most patients with TRALI who unlike the classical ARDS 

have shorter course of illness and a lower mortality rate with majority 
showing recovery, awareness of the syndrome, its clinical diagnosis 
and temporal association to transfusion and supportive management 
which is complex and expensive, approaches for TRALI prevention 
must become evident. It is essential for the clinicians to be aware of 
TRALI, where pulmonary oedema is seen during or after a transfusion 
they must differentiate between systemic fluids overload and ARDS. If 
TRALI is suspected, they should seek help from both in tensivists and 
haematologists for diagnosis and treatment. Thus, avoiding TRALI can 
be partly achieved by avoiding unnecessary transfusion, particularly of 
plasma and platelets and alternative usage of pooled plasma preparations 
rather than the standard single‐donor FFP may prevent the condition.
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