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Learning Objectives

At the end of this session, participants will be able to:

• Recognize the patient risk factors associated with TACO

• Identify a suspected TACO reaction based upon updated criteria



Question 1: Pre-Knowledge

Which transfused volume is most likely to cause a 
TACO reaction?
a.300 mL (1 unit RBC)
b.More than 300 mL (more than 1 unit RBC)
c.50 mL (less than 1/3 of a unit RBC)
d.Any volume can cause a TACO reaction



Question 2: Pre-Knowledge

What type of blood product can cause TACO?

a. RBC only

b. RBC, plasma, or platelets (only blood components)

c. IVIg, Albumin or Fibrinogen Concentrate (only plasma 
derivatives)

d. Any blood product can cause a TACO



Question 3: Pre-knowledge

What causes a TACO reaction?

a. patient-specific factors (e.g. underlying disease)

b. The volume of the transfusion (more products means more likely to 
have a TACO)

c. Product specific factors (e.g. mediators found within the blood 
product)

d. A combination of all of these 



Overview

• Pathophysiology

• Criteria

• Risk Factors

• Incidence

• RBC case

• Albumin case



Transfusion Related Acute Lung Injury 
(TRALI): pulmonary edema, caused by 
immune-mediated response to factors 

within the transfused product

Transfusion Associated Dyspnea 
(TAD): a rule-out, catch-all for “other” 

respiratory reactions

Transfusion Associated Circulatory Overload 
(TACO): pulmonary edema, caused by fluid 

overload



Pathophysiology

• The full mechanism of action is yet unknown
• Originally hypothesized to be a straightforward “increased pulmonary 

pressure leading to pulmonary edema”

• Inflammatory component?

• Storage lesions?

• Is there value in pulling apart different respiratory-type reactions, or 
should we really group them together?



TACO criteria

New definition (AABB, 2018) Minimum 3 of:

• Respiratory compromise

• Within 12 h of transfusion

• Evidence of pulmonary edema

• Cardiovascular changes

• Evidence of fluid overload

• BNP (NTproBNP) elevated (> 2000 or pre/post ratio > 1.5)

(TTISS 2007 definition: dyspnea, cyanosis, orthopnea, HTN, CHF within 6 h)
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Risk Factors

• Cardiac dysfunction

• Renal dysfunction

• Positive fluid balance

• Previous TACO

• Older age (> 60)
• Paediatric/neonatal patients are more at risk as well

• Weight

• Symptomatic anemia (non-bleeding)

“fluid factors”
Difficulty moving it around
Difficulty excreting it
Already too much
History of problems with it

SHOT UK 2021 Report

Weight based dosing for 
all populations

Transfusing non-bleeding 
patient doesn’t treat the 
cause of anemia, more 
likely to over-transfuse



Incidence (Bloody Easy 4, 2020)

Risk of Event Event

1 in 13 Red cell sensitization, increasing risk of hemolytic transfusion reaction and 
hemolytic disease of fetus and newborn

1 in 20 Febrile non-hemolytic transfusion reaction (FNHTR) per pool of platelets

1 in 100 Transfusion-associated circulatory overload (TACO)

1 in 100 Minor allergic reaction

1 in 300 Febrile non-hemolytic transfusion reaction per unit of RBC

1 in 7,000 Delayed hemolytic transfusion reaction

1 in 10,000 Transfusion-related acute lung injury (TRALI)

< 1 in 1,000,000 Transmission of West Nile Virus

1 in 4,000,000 Transmission of Chagas disease per unit of component

1 in 7,500,000 Transmission of Hepatitis B virus per unit of component

1 in 7,600,000 Transmission of HTLV per unit of component

1 in 13,000,000 Transmission of Hepatitis C virus per unit of component

1 in 21,000,000 Transmission of HIV per unit of component



TACO as per SHOT UK (Serious Hazards of 
Transfusion)



RBC Case

• 83 F

• Mod/severe Alzheimer’s dementia, NIDDM. Lives at a nursing home

• Ongoing GI bleeding x 6 months, out of hospital Hb measured at 66 a 
few days prior. Family refuses scopes as patient “would not tolerate 
prep,” nor would she “tolerate treatment if there was a diagnosis”.

• 1 u RBC + Venofer infusion for anemia

• (Venofer administered 1 h prior to transfusion)



RBC Case

• Pre tx: afebrile; HR 98; BP 142/58; RR 20; 92% 
room air

• Start: 1700, rate 50 mL/h

• At 1752 (+ 1 h) BP 160/97 (+20); RR 22. Tx
stopped; 50 mL transfused

• At 1854 (+ 2h) experienced sudden dyspnea 
and required BiPAP 45%; RR 29

• MD notes “diffuse crackles”

• ** in/outs not accurate, recorded (-) 1 L

Diagnostics:

CXR: diffuse bilateral interstitial 
markings, suspect edema

Post-cultures negative x 2

NTproBNP elevated
Troponins elevated 

Treatment:
Lasix 40 mg IV

Dumped 1400 mL post-lasix



RBC Case

• At 2222 patient’s oxygen requirements began steadily 
increasing. After Optiflow was applied, the family decided not 
to escalate care any farther. Pt expired 27 h post-transfusion.

?
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RBC Case

• AABB minimum 3 indicators

?
Confounding details:

- Venofer co-infusion 
(adverse drug response?)

- Elevated troponin (death 
caused by MI rather than 
TACO?)

- Missing/inaccurate 
documentation



RBC Case Summary

• Possibly transfusion-imputable 

• Possible cardiorespiratory insult

• Possible role in death

• Reported to CBS as per guidelines/for donor flagging

• Probable death relating to TACO



Risk Factors RBC Case

• Cardiac dysfunction

• Renal dysfunction

• Positive fluid balance

• Previous TACO

• Older age (> 60)

• Weight

• Symptomatic anemia (non-bleeding)



Albumin Case

25% Albumin is:

• Human plasma derived

• Increases blood volume by 3 – 4 times (ie 100 mL becomes 300 – 400 
mL in vivo)
• Draws fluid into blood from interstitial space

• Indicated for use as a volume expander post-paracentesis, 
hemodialysis, etc



Albumin case
• 63 M

• ETOH use disorder, cirrhosis + portal hypotension, esophageal varices, 
small volume ascites and significant peripheral edema. Recent admission 
and discharge for gallstones, B/L leg cellulitis, AKI

• Fall at home, presumed sepsis (leg cellulitis). Hypotension requiring ICU

• IN/OUT (+) 1.6 L; +3 pitting edema 

• 100 mL 25% Albumin ordered for hypotensive 3rd spacing
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Albumin Case

Start: 2145
At 2245: hypoxia (from 97% on room air to 86%)
RR from 17 pre to 24 (+7)
HR, BP unchanged (within baseline)
Afebrile
Restless

Diagnostics:

CXR: suspect CHF/pulmonary edema

No evidence of hemolysis

Post-cultures negative x 2

NTproBNP elevated 

Treatment:
Lasix 40 mg IV

Nasal prongs, 4 L/min
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• 100 mL 25% Albumin ordered for hypotensive 3rd spacing

?



Albumin Case Summary

• AABB: minimum 3 indicators

• Lasix responsiveness is often a deciding factor

• WE CONCLUDE A LIKELY TRANSFUSION ASSOCIATED 
CIRCULATORY OVERLOAD (TACO), GIVEN THE 
VOLUME CLEARANCE IMPAIRMENTS / VOLUME-
ASSOCIATED HYPOXIC DYSPNEA + WHEEZING WITH 
RADIOGRAPHIC CHANGES, AND THE OBSERVED 
MANAGEMENT APPROACH, THOUGH WE CANNOT 
RULE OUT EMERGENT FEATURES OF UNDERLYING 
RESPIRATORY PATHOLOGIES.

Respiratory compromise?

Within 12 h?

Pulmonary Edema?

Cardiovascular changes?

Fluid overload?

BNP elevated?

Treatment: 
Lasix 40 mg IV

Nasal prongs, 4 L/min



Risk Factors Albumin Case

• Cardiac dysfunction

• Renal dysfunction

• Positive fluid balance

• Previous TACO

• Older age (> 60)

• Weight

• Symptomatic anemia (non-bleeding)



TACO in Albumin

• CSTM (Canadian Society of Transfusion Medicine) 2017 conference

• “Some of our worst cases of TACO have happened with albumin.

• In this audit of 241 cases of TACO, we had 2 with only albumin bottle 
exposures (2 or more bottles) that led to the reaction.

• Since this poster, I’ve had several more cases.”



Prevention Measures



Risk Factors

Volume 
Infused

Indicators

Age > 60

(cardiac dysfunction)

50 mL

6/6

Age > 60

Renal dysfunction

Positive fluid balance

75 mL
* volume expansion to 225 – 300 
mL

5/6



Data Quality determined by thoughtful 
reporting

Are we more 
vigilant in some 

populations than 
others?

131

(denominator is based on number of products issued)

LH 2021 (4500 component transfusions): 3 TACO in 49 
reactions (1 in 15 reactions, 1 in 1500 transfusions)



TACO Summary

• Risk factors

• Identification 
criteria

• Crossover 
between different 
types?

• Volume infused?

• Product type? 

Transfusion Associated Circulatory Overload 
(TACO): pulmonary edema, caused by fluid 

overload

Transfusion Related Acute Lung Injury 
(TRALI): pulmonary edema, caused by 
immune-mediated response to factors 

within the transfused product

Transfusion Associated Dyspnea 
(TAD): a rule-out, catch-all for “other” 

respiratory reactions



Question 1: Post-Knowledge

Which transfused volume is most likely to cause a TACO reaction?

a. 300 mL (1 unit RBC)

b. More than 300 mL (more than 1 unit RBC)

c. 50 mL (less than 1/3 of a unit RBC)

d. Any volume can cause a TACO reaction



Question 2: Post-Knowledge

What type of blood product can cause TACO?

a. RBC only

b. RBC, plasma, or platelets (only blood components)

c. IVIg, Albumin or Fibrinogen Concentrate (only plasma derivatives)

d. Any blood product can cause a TACO



Question 3: Post-Knowledge

What causes a TACO reaction?

a. patient-specific factors (e.g. underlying disease)

b. The volume of the transfusion (more products means more likely to 
have a TACO)

c. Product specific factors (e.g. mediators found within the blood 
product)

d. A combination of all of these 




