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Variability in Transfusion Practice

Despite widespread availability of clinical practice guidelines the 
variability in transfusion practice both within and between institutions 
is profound and has changed little over the last 20 years.
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Variability in Transfusion Practice
Ozier: Anesth Analg 2003;97:671-9

RBC

FFP

Platelets

Transfusion RBC
Percentage: 60 -100%
Median : 2 11 units

Transfusion FFP
Percentage 0 100%
Median: 0 - 20 units

Transfusion Platelets
Percentage: 15 80%





Dose related increase in Mortality & Morbidity

Mortality OR 1.77
Renal Failure OR 2.00
Prolonged ventilatory support OR 1.79
Serious infection OR 1.76
Cardiac complications OR 1.55
Neurological events OR 1.37

Karcontik et al Transfusion 2004;44: 1453-62
Koch et al. Crit Care Med 2006;34: 1608-16
Murphy et al. Circulation 2007;116: 2544-52



Overall the rate of bleeding 
related complications was 
29.9% (7.5% to 47.4%)



Incremental  LOS associated with bleeding related complications or 
transfusion was 6.0 days (1.3 to 9.6)

Incremental cost associated with bleeding related complications or 
transfusion (adjusted for covariates) 

$ 17,279 for spinal surgery
$ 15,123 for vascular
$ 13,210 for solid organ
$ 13,473 for non-cardiac thoracic
$ 10,279 for cardiac
$ 4,354 for general



Variability in Transfusion Practice

Wide variability in transfusion practice is an indicator of 
excessive and inappropriate transfusion



Variability in Transfusion Practice

How do we spot what is making the difference?



Do transfusion guidelines influence clinical practice?



Laboratory coagulation tests
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INRINR
APPTAPPT
Platelet CountPlatelet Count

Clinical discretionClinical discretion

102 retrospective 102 retrospective 
controlscontrols
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Transfusion of coagulation products should be 
guided by POC tests that assess haemostatic 
function in a timely and accurate fashion

Society of Thoracic Surgeons & Cardiovascular Anesthesiologists. 
Ann Thorac Surg 2007,83:S27-86

Clinical Practice Guidelines for Perioperative Blood Transfusion & 
Blood Conservation in Cardiac surgery



1400 surveys (32% response rate) returned: mainly USA & Canada, also 
UK, Europe and Australia
78% of anesthesiologists had read all or part of the guidelines
20% reported institutional discussion
Majority reported no change in practice in response to guidelines
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Change in clinical practice following 
published guidelines 

Colour key: 
Green:  Already doing this
Blue: New change in practice
Red: Unrelated change in practice
Yellow: NO CHANGE

Intraop POC haemostasis
monitoring in bleeding patients

Intraop POC haemostasis
monitoring in all patients



Why guidelines are not enough to 
influence clinical practice 

Insufficient high quality evidence supporting guidelines

Institutional support  for implementation

Requirement for senior leadership to endorse guidelines 
& to be involved in their implementation

Educational programmes, audit & feedback

POC: Cost of equipment & reagents
Processes to ensure validity & quality of results
Demonstrate that there is a change in practice



Why guidelines are not enough to 
influence clinical practice 

Leadership is essential to change practice
A local champion that cares 



RFH: Our Experience of POCT

Liver Transplant Centre since 1989
All OLT cases Protocol TEG monitoring



RFH: Our Experience of POCT

Liver Transplant Centre since 1989
Protocol TEG monitoring for all cases

Everyone else: No POC monitoring routinely available pre -1998

Introduced POC Hb in 1998: No transfusion without prior Hb recorded

In 2006 introduced simple POC coagulation testing ( FBC& INR)
Audit
Pilot study & validation of equipment
BMS to oversee POC lab: QC & QA, training & competency assessments
TEG available and increasingly used for a wide variety of surgical cases
Introduction of TEG platelet mapping ( Service innovation development )



Located in main theatre 
complex
CPA accredited satellite 
laboratory: Outreach of 
central pathology Lab
Training for all users
EQA participation
Appropriate maintenance and 
QC
BMS supervision and 
troubleshooting
INR, FBC, TEG, Platelet 
mapping, ABG



VHA: Viscoelastic Haemostatic Assays : 
Principles of Measurement



Schematic of TEG/ ROTEM parameters

What do we need to know?
1: Is clot forming & how rapidly?  Clotting factor levels & anticoagulants
2: How strong is the clot? Platelets & Fibrinogen
3: Is it stable? Fibrinolysis



Normal trace

Fibrinolysis

Thrombocytopenia or low 
fibrinogen

Heparin effect reversed by 
Heparinase (green trace)

Examples of Different Haemostatic Profiles on TEG®



Massive Blood Loss in OLT
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49 male ALD, previous TIPSS
Hb 11.5, INR 1.4, Platelets 99,000, Fibrinogen 2.4 g 
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Normal coagulation at end of case: 37,000 mls transfused through RIS.
40 units RBC, 40 units of FFP, 9000 mls cell saver blood, 6 pools platelets, 6g fibrinogen concentrate, 
3000 units PCC
3500 iu PCC and 3 grams of TA

Transfusion rate 300 400 mls/min through RIS, 
for 60 minutes 

Uncontrolled bleeding from upper caval anastomosis following reperfusion: TIPSS 
had migrated towards right atrium, resulting in tearing of upper cava on removal of 
stent

18.49

19.21

19.44

20.14



200 consecutive OLT

Units RBC transfused
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34% no transfusion
12% massive transfusion



INR 1.7
Platelets 78

INR 1.6
Platelets 70

60% of patients with ESLD 
have NORMAL baseline TEGs

25% are hypocoagulable

15% are hypercoagulable



9 RCTs in over 700 patients
TEG/ROTEM monitoring reduced transfusions and overall blood 
loss

VET proven value in directing haemostatic interventions & 
minimizing transfusion in liver transplantation, cardiac surgery & 
trauma
BUT
POC moderate complexity: Fully trained & competent users 
Experience & familiarity in analyzing traces requires that tests are 
done on regular basis
Require proper maintenance, QC etc.

2011



Algorithms based on simple POCT improve 
transfusion decision making 

ACT, INR, Platelet count

Patients receive fewer transfusions of FFP & platelets 

Use of algorithms result in greater use of specific types of blood components 

More directed therapy may correct haemostatic defect more effectively

Nuttall G et al.  Anesthesiology 2002,94:773-82

Avidan M,S et al BJA 2004 92 (2); 178-176

Sam am a & Ozier. Vox Sang 2003;84, 251-255

Despotis GJ et al. Anesthesiology 19 9 4 ;8 4 :3 3 8 -351



Reducing red blood cell transfusion in elective surgical patients: 
The role of audit and practice guidelines
Mallett S. Anaesthesia 2000;55:1013-1019

Elective surgical patients over two 3 month periods: similar case mix

Initial survey of transfusion attitudes & practice
Transfusion trigger 8-9 g/dl
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Ran concurrent Laboratory Hb for first three months



Reducing red blood cell transfusion in elective surgical patients: 
The role of audit and practice guidelines
Mallett S. Anaesthesia 2000;55:1013-1019

Elective surgical patients over two 3 month periods: similar case mix

Initial survey of transfusion attitudes & practice
Transfusion trigger 8-9 g/dl

1996
Preoperative Hb: 12 (2.27)
32% of cross matched patients transfused: 66% of all transfusions 
were 2 unit transfusions
EBL associated with 2 unit transfusion:  median 610 mls (374)
Postoperative Hb: 12.4 (1.8)

1998
Preoperative Hb: 11.6 (1.9)
18% of cross matched patients transfused: 41% of transfusions were 
2 unit transfusions
EBL associated with 2 unit transfusion: median 1317 mls* (644)
Post operative Hb : 9.9 (2.4)*



Reducing red blood cell transfusion in elective surgical patients: 
The role of audit and practice guidelines
Mallett S. Anaesthesia 2000;55:1013-1019

Reduction in transfusion due to 
immediate access to POC 
measurement Hb

Without objective criteria on 
which to base the transfusion 
trigger clinicians act on basis of 
clinical judgement with a natural 
tendency to err on side of caution



Simple POCCT: FBC

Designed for POC testing

Compact

User friendly

Automated QC & QA

FBC in 3minutes.



Simple POCCT: INR
INR /PT in 2 minutes

Whole blood

Cuvette system

Portable

Internal QC

Operating Theatres: Rapid coagulation screen

Rapid INR : patients on or who have discontinued warfarin

Guide transfusion of FFP 

POC vs Central Lab Coagulation testing during  haemorrhagic surgery: Toulon P 
et al. Thromb Haemost. 2009;101:394-401



FFP and Liver Resection

Intra op FFP Transfusion Pre and Post 
POCT
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Pre POCT FFP
Post POCT FFP

Prior to POC INR testing:

70% liver resection patients received intra operative FFP

Post POC INR testing

70% had no intra operative FFP: INR < 1.5



Tight control of coagulopathy in the immediate postoperative period is 
associated with improved long-term outcomes after intra-operative massive 

transfusion.
Konstantinos G. Miltsios, Dominik A. Krzanicki, Fabiana Lucci, Karen M. Thompson, Katherine M.H. James, Susan V. Mallett.

Department of Anaesthesia, Royal Free Hospital, London, U.K.

Group A 
INR 1.5
(n=58)

Group B
INR<1.5
(n=39)

Initial PC (units) 8 8

Initial FFP (units) 4.5 6
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Group A 
INR 1.5
(n=58)

Group B
INR<1.5
(n=39)

Initial PC (units) 8 8

Initial FFP (units) 4.5 6

ITU stay (days) 5 3

Hospital stay (days) 24 19

Post-op PC (units) 2 0

Post-op FFP (units) 2 0

Return to theatre 23.6% 5.6%

RRT post-op 32.1% 6.3%

30 day survival 50% 76.9%

1 year survival 38% 56%



Arrival on ITU post theatre
Initial Coagulation Screen

Value Triggering Not triggering

Hb < 8 32 138

INR> 1.5 78 79

Platelets < 75,000 42 127

High INR may be reflection of low fibrinogen as well 
as low clotting factor activity





POCT in Practice

Allows rapid result reporting to provide timely information 
on which to base informed decisions

Facilitates goal directed management of coagulopathy & 
assessment of the efficacy of haemostatic interventions

Reduces unnecessary & empirical transfusion of blood and 
blood products

POCT should be an essential component of PBM 
programmes



Patient Blood Management

Improve clinical outcome by avoiding 
unnecessary exposure to blood & blood 
components

3 Pillars:
1: Pre-operative optimization of anaemia
2: Minimize blood loss

Cell salvage
POC Monitoring
Haemostatic drugs: TA

3: Optimization of tolerance of anaemia


