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Transfusion Related Acute Lung Injury 
(TRALI)

Acute dyspnoea with hypoxia and bilateral pulmonary infiltrates occurring
during or in the 6 hours after transfusion, with no apparent cause

Clinically indistinguishable from acute respiratory distress

Fever, hypotension, severe hypoxemia

Bilateral pulmonary oedema

Chest X-rays reveal bilateral pulmonary infiltrates

No specific treatment, 70% cases require mechanical ventilation,
symptoms usually improve within 48-96 hrs, pulmonary infiltrates 
receding within 1-4 days. 

1:3,000-5,000 transfusions;  5-10% of  cases are fatal
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TRALI reports analysed by reason for transfusion 
1996-2006  n = 195

35.9%

35.9%

4.6%

4.1%

4.6%

2.1%6.7%

6.2%

Haematology/oncology
Surgery
Medical
Coagulation correction
Sepsis
Plasma exchange
Obstetrics/gynaecology
Liver biopsy

Reported reasons for transfusion of blood components in TRALI cases
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TRALI: Causes

HLA and HNA antibodies  in DONOR PLASMA implicated in 80% of 
clinically convincing cases; cause unknown in 20%

These antibodies recognise HLA (class I & class II) or granulocyte 
(HNA) antigens on the leucocytes of the patient, triggering an 
immune reaction
Biologically active lipids present in stored but not fresh cellular blood 
components also implicated i.e Lipid neutrophil priming agents 
(LNPA)
Predisposing clinical condition:  e.g. recent surgery, cytokine 
therapy, active infection 
Two hits hypothesis : HLA/HNA antibodies or active lipids plus 
clinical condition
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inactive active Adherence of neutrophils  to 
pulmonary endothelium or 
epithelium

cell membrane 
permeabilisation

lung oedema

Secretion of IL-1ß, TNF , 
IL-8 may amplify the reaction 

Immunopathology of TRALI
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TRALI:  Investigation Strategy

Patient Transfusion History

Select female & transfused male donors

Screen for HLA & HNA 
antibodies

Antibody negative Antibody positive

Donor not 
implicated in 

TRALI

Identify 
antibody 

specificity

Patient 
HLA & 

HNA typing

Crossmatch Negative

Perform Crossmatch
(donor serum + patient leucocytes)

Crossmatch Positive

May still be TRALI - not 
leucocyte antibody mediated

Confirms TRALI 
diagnosis

If correspondence confirm 
TRALI diagnosis
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Numbers of donors with antibodies matching a patient antigen in 96 
TRALI cases with complete investigations between 2000 and 2006

2000 to 2001

2001 to 2002

2003

2004

2005

2006

Total 12 
(19%)

Total 13 
(21%)

Total 25 
(41%)

Total 9 
(14%)

Total 3 
(5%)

*HLA Class II antibody testing was 
introduced in 2001

C. Navarrete EFI ULM 2009

Ref: SHOT Annual Report 2007 
www.shotuk.org

http://www.shotuk.org
http://www.shotuk.org


3

C. Navarrete EFI ULM 2009

UK Initiatives on TRALI Prevention

Production of FFP collected from male donors          
implemented since October 2003. >98% achievement

Pooled platelets  (4 platelet donor + plasma from male donor) 
>80% achievement

NBS introduced preferential recruitmentof male apheresis
donors 2006

Production of apheresis platelets from males donors  >80% 
achieved (2008)

HLA & HNA antibody screening of all new apheresis platelets 
female donors (2009)
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HLA and HNA antibodies in Female 
Blood Donors

HLA n= 1166                        14.6%

HNA n=  820 1.6%
(HNA1a & HNA 3a)          

C Brown et al. 2004
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Changes to the profile of TRALI cases reported to 
TRALI cases reported to SHOT 2003 through 2006
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|| p = 0.068. 

¶ p = 0.79

§ p = 0.0079. 

p = 0.79.

Frequency calculated to nearest thousand. 

The denominators are units of each component issued by UK Blood Services for the respective time periods.

9.6 (1:104,000)¶4.3 (1:232,000)Cases/106 cryoprecipitate issued 
(frequency)

22Cases implicating cryoprecipitate

209465Cryoprecipitate issued (×103)

5.8 (1:173,000)||14 (1:71,000)Cases/106 PLTs issued (frequency)

318Cases implicating PLTs

5181,265PLTs issued ( ×103)

3.2 (1:317,000)§15.5 (1:65,000)Cases/106 FFP/CSP issued (frequency)

229Cases implicating FFP/CSP

6341,874FFP/CSP issued ( ×103)

1.1 (1:949,000)0.67 (1:1,490,000)Cases/106 RBCs issued (frequency)

59Cases implicating RBCs

4,74513,411RBCs issued ( ×103)

2004-20061999-2004Category

Risk of highly likely and probable cases of TRALI before and aft er introduction of 
male plasma for FFP and PLT pools *
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HNA typing

Serology : Alloantibodies or Moabs
Granulocyte/Lymphocyte 
immunofluorescence test 
(GIFT/LIFT)
Monoclonal antibody-specific 
immobilization of granulocyte 
antigens ( MAIGA)

Molecular : PCR amplified DNA 
(except for HNA -2 and HNA -3) 

Restriction fragment length 
polymorphism (RFLP) 
Sequence specific priming 
(SPP)
Sequence specific 
oligonucleotide probing (SSOP)
Sequencing based typing (SBT) 

HNA Antibody screening

Granulocyte agglutination tests (GAT) 
Granulocyte/Lymphocyte 
immunofluorescence test (GIFT/LIFT)
Granulocyte chemiluminescence test 
(GCLT)
Monoclonal antibody-specific 
immobilization of granulocyte antigens 
( MAIGA)

All need a granulocyte panel typed for 
HNA
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