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• Highlights from this year’s SHOT report

• New definitions for TACO and TRALI published

• Challenges in categorisation of cases

• Future challenges



The Pulmonary Complications of Transfusion

TRALI
Transfusion Related 
Acute Lung Injury

TAD
Transfusion 

Associated Dyspnoea

TACO
Transfusion 
Associated 

Circulatory Overload

Can co-exist
Could represent a spectrum
Difficult to differentiate
All limited by incomplete data







24        47         79       107      108      107      102       95        96        115      119       TOTAL

TACO 
NCA

TACO 
Checklist



Standardisation: Internationally consistent surveillance and reporting

2011 ISBT definition – highly likely/probable cases not meeting definition
2017 – 2018: iterative validation process 
Final adopted version: 76% positive agreement; 37% negative agreement
Not effective in distinguishing between pulmonary complication categories



BNP regulates blood pressure. Raised in Left Atrial Hypertension
Can it be performed by your Biochemistry Dept?



Both: No vital sign observations or fluid balance
1. Worsened after diuretic (renal failure), aortic stenosis and hypoalbulinaemia
2. No response to diuretic. ACS complicated the clinical picture and +++fluids
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Weight adjusted red cell dosing is usual practice in paediatrics and neonates –
this patient group is still at risk due to dosing errors

4 cases – 2 due to volume/dosing errors in neonates (one death)

https://rcdcalculator.co.uk/


*



Donor HLA/HNA antibody criterion in important from a HV perspective
as this monitors the effectiveness of risk-reduction measures

The classification still allows reporting of non-antibody mediated TRALI



New insights into pathogenesis prompted revision of the 2004 consensus definition
Expert panel – Delphi method

Proposes: 
TRALI Type I – no risk factor for ARDS
TRALI Type II – risk factor for ARDS/mild pre-existing ARDS
A clinical diagnosis not requiring detection of cognate HLA/HNA antibodies
Recommends adoption into HV systems for standardisation



TRALI Differentiation (New Definition)
Acute onset hypoxemia and pulmonary oedema

within 6 hours of transfusion
Pulmonary complication ARDS risk factors

present
ARDS stability LAH

TRALI Type I NO - No evidence of/not 
significant

TRALI Type II YES Pre-existing/stable No evidence of/not 
significant

ARDS YES Deteriorating over past 12 
hours

No evidence of/not 
significant

TACO/TRALI Clinically compatible with TACO and TRALI
May co-exist

Lack of data

TACO Present

TAD Temporal association with transfusion, not meeting other criteria

Modified from tables 2 and 7: A consensus re-definition of TRALI  LAH = Left Atrial Hypertension
Authors recommend objective assessment (echocardiogram/invasive monitoring)



Challenge of 
Distinguishing TACO and TRALI

• What is the driver of lung oedema?

• Inflammatory – increased capillary permeability (TRALI, 
ARDS). 2-Hit theory (1 patient-related; 2 transfusion-
related)

• Hydrostatic – increased capillary hydrostatic pressure 
(CHF, TACO). Often not proportionate to volume 
transfused.



Limitations of Chest Imaging
pulmonary 
oedema
(TACO 
and TRALI)

Hydrostatic 
(TACO) and
Inflammatory
(TRALI) cannot be 
distinguished

Kerley B lines
(TACO)

enlarged cardiac 
silhouette 

(TACO)
pleural fluid

(TACO)

widened vascular
pedicle (TACO)

Normal PA CXR annotated for Illustration. 
Reproduced with patient consent.

Peri-bronchial 
cuffing
(TACO)

Features are not 
TACO-specific



Issues with Demonstrating LAH
• Incomplete/unavailable data (9.1% had echo; 2.7% had NT-Pro 

BNP performed) 2018 SHOT Report

• May not need to be performed to clinically manage patient

• NT-Pro BNP is a surrogate for LAH but has limitations Klanderman et al, 2019 
– systematic review of biomarkers in TACO

• Normal BNP excludes TACO

• >1.5x rise supports TACO (often raised pre-transfusion)

• Unreliable in critically ill

• Other biomarkers require further investigation



Other Issues
• Co-morbidities and concurrent diagnoses both complicate the evaluation and 

may contribute to the reaction

• Fluid balance not well recorded. Positive FB a risk for both TACO and TRALI

• Response to diuretics not well recorded (esp. volume of diuresis) and may be 
impaired by renal failure

• Unanticipated change in CV status can occur in TRALI and TACO (though 
hypotension more common in TRALI)

• Fever can occur in TACO (≈30%) and TRALI (suggesting TACO may also have an 
inflammatory component) SHOT 2017 report, Parmar et al (2016)

• Blood not the only cause of CO – iatrogenic fluids and co-morbidities 
(imputability)



TAD
• 24hrs, NOT TRALI/TACO/Allergic/underlying condition
• 8 cases (2 deaths, 1 major morbidity)
• 6 cases came from TACO and TRALI
• 5 reported as TAD transferred to TRALI and FAHR
• Important repository for building case series
• Lack of data from reporter → TAD category
• Likely affected by revisions TRALI and TACO definitions



Unanswered 
Questions

HV reporting 
implications 

(TRALI definition)

Effectiveness of risk 
controls

Pathophysiology of 
pulmonary 

complications

Prophylactic 
diuretics

Biomarkers



A continuous journey…

DEFINITION

PATHOGENESIS

DETECTIONMITIGATION



Acknowledgements
• The SHOT team
• The Working Expert Group especially the Pulmonary WEG
• The Steering Group
• MHRA haemovigilance team
• The vigilant reporters and hospital staff who share their incidents 
• The UK Forum for funding and 
• Jo Wiersum, née Osselton, MD, PhD, TRIP, Netherlands

For further information visit: www.shotuk.org
https://www.shotuk.org/resources/current-resources/videos/

http://www.shotuk.org/
https://www.shotuk.org/resources/current-resources/videos/

