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Plasma transfusion

ÂUS:  approximately 4 million units of 
plasma transfused per year

Â150% increase over last 25 years

ÂOther nations with advanced health care 
systems transfuse similar (or slightly 
lower) amounts of plasma

ÂMany recognized adverse effects of 
ǇƭŀǎƳŀΥ  ǾƛǊŀƭ ǘǊŀƴǎƳƛǎǎƛƻƴΣ ¢w![LΣ ŜǘŎΧ



Why develop plasma transfusion 
practice guidelines?
ÂGuidelines identify best clinical practices

ÂGuidelines provide useful and needed 
information to those in your specialty as 
well as related specialties

Â If stakeholders are deeply involved, 
guidelines can promote more acceptance 
of these practices

ÂGuidelines can also stimulate research 
initiatives into areas where evidence 
addressing efficacy is ƭŀŎƪƛƴƎΧΦΦ



tǊŀŎǘƛŎŜ ƎǳƛŘŜƭƛƴŜǎ ŀǎ ŀ άǊŀǘŎƘŜǘέ

Evidence from clinical studies

Evidence-based guidelines are 
developed/revised

Guidelines inform study designs

Studies improve quality of evidence



¢ȅǇƛŎŀƭ άƎǳƛŘŜƭƛƴŜǎέ ŦƻǊ ǇƭŀǎƳŀ 
transfusion

ÂMassive transfusion

ÂActive bleeding

ÂMultiple coag factor deficiency with (risk 
of) bleeding

ÂWarfarin reversal

ÂLiver disease

ÂSingle coag factor deficiency without 
concentrate available

ÂPlasma exchange



Recognized contra-indications to 
plasma transfusion

ÂVolume replacement/expander

ÂNutritional supplement

ÂWhen warfarin can be reversed with Vit K

ÂWhen recombinant/virus-inactivated 
products are available

ÂWhen INR is < 1.7

ÂUnfortunately, guideline compliance is 
ƻŦǘŜƴ ƭƛƳƛǘŜŘΧ
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Fresh frozen plasma is ineffective for
correcting minimally elevated international

normalized ratios

ÂResults

Â Minimally prolonged INRs decreased with treatment of 
the underlying disease alone (FFP had no impact). 

Â With an observed analytic variation of 3.2%, a significant 
change in the INR following FFP transfusion is expected 
only at an INR of > 1.7.

ÂConclusion

Â Transfusions not meeting current FFP guidelines do not 
reliably reduce the INR.

Â However, 20-30% of transfusions were outside guidelines



Approaches to developing 
guidelines

ÂLiterature reviews

ÂConsensus conferences

ÂSystematic reviews
ÂA key component of evidence-based 
medicine

ÂExplicit, transparent systematized 
approaches for deriving practice guidelines 
from study evidence
ÂGRADE:  Grading of Recommendations, 
Assessment, Development, and 
Evaluation



Four editors (two methodologists and two content experts) 
coordinated the writing of chapters for the Seventh ACCP 
Conference on Antithrombotic and Thrombolytic Therapy: 

Evidence-Based Guidelines

Four editors (two methodologists and two content experts) 
coordinated the writing of chapters for the Seventh ACCP 
Conference on Antithrombotic and Thrombolytic Therapy: 

Evidence-Based Guidelines

GRADE:

a widely-accepted 
transparent 

methodology for 
developing evidence-

based practice 
guidelines



Organizations that have 
endorsed GRADE

World Health Organization
Endocrine Society
American College of Chest Physicians
Up To Date
Agenzia Sanitaria Regionale, Bologna -Italy
Ministry of Health and Long -Term Care, 

Ontario -Canada
Surviving Sepsis International
Arztliches Zentrum fur Qualitat in der Medizin -

Germany
American Thoracic Society - USA
American College of Physicians -USA
The Cochrane Collaboration -International
European Society of Thoracic Surgeons -

International
British Medical Journal
Journal of Infection in Developing Countries -

international
Agency for Healthcare Research and Quality -

USA
Society of Critical Care Medicine -USA
National Institute for Clinical Excellence -UK
Norwegian Knowledge Centre for the Health 

Services
The UPenn Center for Evidence -Based Practice

German Center for Evidence -Based 
Nursing

Evidence -Based Nursing Sudtirol - Italy
Society for Vascular Surgery -USA
BMJ Clinical Evidence
EBM Guidelines -Finland/International
Polish Institute for EBM
European Respiratory Society (ERS) -

Europe
Japanese Society for Temporomandibular 

Joint -Japan
National Board of Health and Welfare -

Sweden
COMPUS at the Canadian Agency for 

Drugs and Technologies in Heath -
Canada

Infectious Diseases Society of America -
USA



Major steps for developing 
guidelines using GRADE

1. Assemble the guidelines review group

2. Formulate the clinical question(s)

3. Perform a thorough search of the relevant 
literature followed by a systematic review 
and statistical analysis

4. Prepare evidence-based guidelines 
following the explicit step-by-step 
methodology of the GRADE system
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Questions with FFP transfusion

1. Should plasma transfusion be used (vs. no plasma) in patients requiring 
massive transfusion?

2. {ƘƻǳƭŘ ŀ ǇƭŀǎƳŀΥw./ ǘǊŀƴǎŦǳǎƛƻƴ Ǌŀǘƛƻ җмΥо  όǾǎΦ ғмΥо ύ ōŜ ǳǎŜŘ ƛƴ ǇŀǘƛŜƴǘǎ 
requiring massive transfusion?

3. Should plasma transfusion (vs. no plasma) be used in patients undergoing 
surgery without massive transfusion?

4. Should plasma transfusion (vs. no plasma) be used for patients with 
anticoagulation-related intracranial haemorrhage?

5. Should plasma transfusion (vs. no plasma) be used to reverse 
anticoagulation in patients without intracranial haemorrhage?

6. Should plasma transfusion (vs. no plasma) be used in medical patients who 
are not bleeding, not undergoing surgery, or massive transfusion?











Recommendation: We suggest that plasma be transfused 

to trauma patients requiring massive transfusion

Quality of evidence = Moderate



Quality of Evidence
ÂThe extent of confidence that an estimate of 
ŜŦŦŜŎǘ ƛǎ ŎƻǊǊŜŎǘΣ ƛΦŜΦ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ άǘǊǳǘƘέ
Â High: Considerable confidence in the estimate of effect. 

Future research is unlikely to change the estimate of the 
ƘŜŀƭǘƘ ƛƴǘŜǊǾŜƴǘƛƻƴΩǎ ŜŦŦŜŎǘΦ

Â Moderate: Further research is likely to have an important 
impact on confidence in the estimate, and may change 
ǘƘŜ ŜǎǘƛƳŀǘŜ ƻŦ ǘƘŜ ƘŜŀƭǘƘ ƛƴǘŜǊǾŜƴǘƛƻƴΩǎ ŜŦŦŜŎǘΦ 

Â Low: Further research is very likely to have an important 
impact on our confidence in the estimate of effect and is 
likely to change the estimate. 

Â Very low: Any estimate of effect is very uncertain.



Strength of Recommendation

ÂConfidence that adherence to recommendations 
will do more good than harm). 
Â Strong:  indicating the judgment that most well informed people 

will make the same choice.  The terminology ά²Ŝ 
ǊŜŎƻƳƳŜƴŘΧέ is used for these situations.

Â Weak: indicating the judgment that a majority of well informed 
people will make the same choice, but a substantial minority will 
not.   ά²Ŝ ǎǳƎƎŜǎǘΧέis used in these situations.

Â Uncertain:  indicating that the panel made no specific 
recommendations for or against interventions, or made 
recommendations only in the context of research. ά²Ŝ Ŏŀƴƴƻǘ 
ǊŜŎƻƳƳŜƴŘ ŦƻǊ ƻǊ ŀƎŀƛƴǎǘΧέ



Recommendation: We suggest that plasma be transfused 

to trauma patients requiring massive transfusion

Quality of evidence = Moderate



Recommendation: We cannot recommend for or against 

transfusion of plasma at a plasma:RBC ratio of Ó 1:3 in 

trauma patients during massive transfusion

Quality of evidence = Low





Recommendation: We cannot recommend for or against 

transfusion of plasma for patients undergoing surgery in the 

absence of massive transfusion.

Quality of evidence:  Very Low





Recommendation: We suggest that plasma be transfused 

in patients with warfarin anticoagulation-related intracranial 

hemorrhage. 

Quality of evidence:  Low



Recommendation: We cannot recommend for or against 

transfusion of plasma to reverse warfarin in patients without 

intracranial hemorrhage. 

Quality of evidence:  Very Low



Recommendation: We suggest against plasma transfusion 

in the absence of massive transfusion, surgery, bleeding or 

overanticoagulation. 

Quality of evidence:  Very Low



Conclusions
Â Current indications for transfusion are based on 

limited evidence

Â Clinical studies, and resulting guidelines, are 
improving but still have far to go

Â In every scenario, the need for additional studies 
was identified

Â In particular, there was an absence of studies that 
quantified plasma efficacy in patients with varying 
INRs

Â Appropriately designed studies are expected to lead 
to stronger guideline recommendations


