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Objectives 

•  Importance of platelets in TBI 
•  Who is on antiplatelets and why 
•  Current transfusion guidelines  
•  Evidence for platelet transfusion for TBI 

patients on antiplatelets 
•  Problems with the evidence 
•  Results of national audit of practice 
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Why is platelet management important in 
Traumatic Brain Injury? 

•    Leading cause of mortality < 45 year olds 
•  Fall trauma leading cause of mortality in >75 

year olds and group most likely to be on 
antiplatelets 

•  Older age and haemorrhage expansion are 
individually predictors of unfavourable 
outcome in TBI 

•  More than half of TBI patients will have 
expansion of bleed within 24 hours 
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Why is platelet management 
important for neurosurgical trauma? 

•  25% thrombocytopenic on admission  
•  50% thrombocytopenic during ITU stay 
•  42% of patients who could give no 

history had aspirin induced platelet 
inhibition 

•  Platelet count <100 x109/L increases 
adjusted risk of death 9 fold 

•  Blood safety profile 



Brain specific 
pathophysiology 
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Antiplatelets 

Who is on them? 
People with a history of the following: 
•  Myocardial Infarction 
•  Coronary Heart Disease 
•  Non-haemorrhagic Stroke, TIAs 
•  Atrial Fibrillation with a CHADS2 score of 1 
•  Peripheral Arterial Disease  

People who cannot give a history: 
• High risk: elderly, murmur, signs of PVD, AF on ECG 
• Medium risk: >40, obesity 
• Low risk: <40 
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Antiplatelets 

•  Aspirin 
•  Thineopyridines/ P2Y12 antagonists 
•  Dipyridamole 
•  Glycoprotein IIb/IIIa inhibitors 
•  Protease activated receptor (PAR)/ 

thrombin antagonists 



Adenosine uptake 

Dipyridamole 

How do they work? 
Activated platelets initiate & worsen atherosclerosis 
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Why is platelet management 
important for neurosurgical trauma? 

•  25% thrombocytopenic on admission  
•  50% thrombocytopenic during ITU stay 
•  42% of patients who could give no history had 

aspirin induced platelet inhibition 
•  Blood safety profile 
•  Measurement of bleeds 
•  Mortality bias and long wait for outcomes 

Standards and Guidelines 
For platelet transfusion in TBI: 
•  Transfuse if Plts<100 x109/L (Grade 2C) 
•  Transfuse if Plts >100 x109/L and have 

had an anti-platelet (Grade 2C) 
•  Measure platelet function if anti-

platelets have been given (Grade 2C) 
•  Transfuse if platelet dysfunction and 

continued bleeding (Grade 2C) 
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Standards and Guidelines 
For platelet transfusion in TBI: 
•  Consider withdrawal of antiplatelets as 

MDT (Grade 1C) 
•  Platelet transfusion of 2-3 adult doses 

to reverse critical bleeding, or for 
emergency surgery (Grade 2C) 
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Evidence for platelet transfusion for 
TBI and antiplatelets 

•  Rationale: platelet transfusion 
delivers platelets with normal 
enzymatic activity to allow activation 
and aggregation 

•  7 studies 
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Problems with evidence 

•  Small, retrospective, secondary 
data sets 

•  History as measure of antiplatelet 
use 



Point of care platelet function measurement 

Problems for TEG and ROTEM: 
• Dilution and thrombocytopaenia 
• Platelet dysfunction 



National Comparative Audit of Blood Transfusion 

Problems with evidence 

•  Inclusion, or exclusion, of posterior fossa 
hemorrhages 

•  Polytrauma v Isolated Head Injury 
•  Lack of control for confounders (warfarin) 
•  Different timings of imaging 
•  Outcome measures of >33% versus any 

measurable volume increase 
•  Mortality bias, more severe TBI excluded 
•  Reporting of transfusion related morbidity 
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Measurement of TBI outcomes 

Which measure is significant? 
•  Clinical –neurological status, 

haemodynamic status 
•  Imaging – CT, MRI  – scoring systems 
•  Impairment of surgery 
•  Patient orientated rather than pathology 

orientated outcomes – GOS, mRS 
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Other options 

•  Desmopressin reduces bleeding in 
healthy volunteers on aspirin 

•  Recombinant Factor VIIa reverses 
thrombin generation inhibition, but not 
recommended 

•  Tranexamic Acid – CRASH 3 



What is current practice? 

National Comparative Audit of the use 
of blood components in Neurocritical 
Care Units in the United Kingdom  

•  TBI, SAH, ICH, Stroke 
•  All blood products 
•  2013 
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Map of trusts that 
undertook the audit 

5 
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Demographics 
N= 274 



TBI 
Demographics 
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Laboratory markers 
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Antiplatelet Use 

•  24 Aspirin  
•  1 Dipyridamole 
•  2 Aspirin, Clopidogrel 
•  2 Aspirin, Dipyridamole 
•  1 Aspirin, Clopidogrel, Warfarin 

•  Lack of history and platelet function 
testing 
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24 hours before NCCU 

•  50 episodes of blood product 
transfusion were recorded 

•  Platelets given equally as often as red 
cells 

•  Big variation in ratio practice 
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On Neurocritical Care Units 

•  88 transfusion episodes recorded 
•  27% single product, platelets  
•  44% for prophylaxis of bleeding 



National Comparative Audit of Blood Transfusion 

Platelet Transfusions 

Pathology 

Number of patients 
with Plts <50x109/L  

transfused 

Number of patients with Plts 
≥50x109/L <100x109/L  

transfused 

Number of patients with 
Plts >100x109/L  

transfused 

TBI 4 17 3 

SAH 0 2 3 

ICH 0 3 2 

Stroke 0 0 1 
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Mortality and transfusion 

•  28% (24/85) of those on antiplatelets 
were transfused v 20% (32/162) not on 
antiplatelets p=NS 

•  21% (7/33) on antiplatelets died v 15% 
(12/78) not on antiplatelets p=NS 

•  24% (10/42) of transfused died v 18% 
(14/78) not transfused p=0.48  
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Other Findings 

•  Half of the units that responded had 
access to ROTEM or TEG (6/12)  

•  Tranexamic acid was recorded as given 
in 16 of the 120 TBI cases 

•  26% of the sample were prescribed an 
anticoagulant in the first 5 days of 
admission 

•  Patients not prescribed 
thromboprophylaxis had significantly 
higher % death (p<0.001) 



So what should we do? 

Isaacs D and Fitzgerald D. Seven alternatives to evidence based 
medicine. BMJ 1999; 319:618. 



Conclusions 

•  Platelet transfusion for TBI patients on 
antiplatelets is of uncertain value 

•  We are following current guidelines for 
platelet transfusion 

•  Need access to and training on POC 
PFA  

•  Need for large prospective work specific 
to TBI patients on antiplatelets 

•  Longterm outcomes 
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