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Transfusable Products Distribution Trends – Q4 2013-14 
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Plasma Units Issued & Fiscal Period Growth Rates 

Courtesy of Rick Trifunov, CBS 



        

Appropriateness of Frozen Plasma 

Use in Canada (2009) 

Multidisciplinary expert panel determined 

appropriateness ratings for clinical scenarios 

Prospective 2-month cohort study of all Frozen 

Plasma transfusions at 10 Canadian centres 

Appropriateness of Frozen Plasma transfusions 

across centres. 



Frozen Plasma Use in Canada - 2009 
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FP transfusions 2309 

Mean INR (IQR) 2.09 (1.4-2.2) 

Mean aPTT 27 sec  



FP Use in U.K. and U.S.A 

Stanworth. Transfusion. 2011. & Triulzi. AABB.  2013. 
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Prophylaxis – prior to invasive 

procedures 
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Surgical use of FP 

0	

100	

200	

300	

400	

500	

600	

700	

Pr
eo
p	

In
tra
op
	

po
st
op
	

ao
r
c	a
ne
ur
ys
m
	re
pa
ir	

ab
do
m
in
al
	

ca
rd
ia
c	

EN
T	

Ne
ur
o	

Or
th
op
ed
ic	

16% 

47% 

 2% 
4% 

 6% 

52% 

32% 

 5% 

 26% 

Tinmouth. AABB 2012. 



FP for bleeding 
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Variation in FP use by site 
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Coagulopathy of patients receiving FP 
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FP Use 3 Canadian Hospitals - 2012 

Heddle. ORBCON Proof of Concept Study 2013. 



Appropriateness of FP use 
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What do the guidelines say? 

ORBCON Provincial plasma audit report 2009 



Indications for Frozen Plasma 

1. INR or PT > 1.5 

2. Bleeding or prior to invasive 

procedure 

3. No specific treatment to 

reverse coagulopathy 

– Warfarin = PCC 

– Congenital deficiencies 



FP Use 3 Canadian Hospitals – 2012 

Cardiac Surgery 

Heddle. ORBCON Proof of Concept Study 2013. 

Percentage of Total FP Use 

 Hospital A – 2.0% 

 Hospital B – 17.0% 

 Hospital C – 10.4% 

 



FP Use 3 Canadian Hospitals – 2012 

Critical Care Patients 

Heddle. ORBCON Proof of Concept Study 2013. 

Percentage of Total FP Use 

 Hospital A – 34.6% 

 Hospital B – 53.5% 

 Hospital C – 45.3% 

 



Appropriate use of FP in the ICU 

Arnold. J Crit Care 2011: 26, 636.e7  



All Ontario Hospitals

54%

29%

17%

Appropriate requests Inappropriate requests Indeterminate requests

Appropriateness of Frozen Plasma Use 

in Ontario in 2008 

Tinmouth. Transfusion 2013: 53: 2222-9 



Appropriate use of FP 

Total no of appropriate Frozen Plasma 

requests 

314  

(54.8%) 

    Coagulopathy (not warfarin / vit K deficiency) 

    Bleeding and 

    INR >1.5 and/or PTT >1x normal . 

96 (16.8) 

    Peri-surgical bleeding  

    INR>1.5 and/or PTT>1x normal. 

80 (14.0) 

    Coagulopathy (not warfarin / vit K deficiency) 

    Urgent intervention or surgery 

    INR >1.5 and/or PTT>1x upper limit of normal. 

43 (7.5) 

    Reversal of warfarin or vitamin K deficiency.  

    Bleeding  

    INR >1.5 and/or PTT >1x normal. 

37 (6.4) 

    “Massive transfusion”   

    INR>1.5 and/or PTT >1x normal.  

35 (6.1) 

Tinmouth. Transfusion 2013: 53: 2222-9 



Inappropriate use of FP 

Total no of inappropriate Frozen Plasma 

requests 

164  

(28.6%) 

INR < 1.5  and  normal PTT  

Irrespective of bleeding status or procedure status   

97  

(16.9 %) 

Reversal of warfarin or vitamin K deficiency  

Absence of bleeding  

41  

(7.2  %) 

Reversal of other coagulation defect  

INR >1.5 and PTT>1x upper limit of normal. 

No bleeding or surgery/procedure planned 

15  

(2.6  %) 

Heparin reversal (regardless of INR) 10  

(1.7  %) 

INR ≤ 1.0  and normal PTT  

Irrespective of bleeding status or procedure status  

7  

(1.2  %) 

Tinmouth. Transfusion 2013: 53: 2222-9 



Indeterminate use of FP 

Total no. of Frozen Plasma Indeterminate 

requests 

95  

(16.6%) 

   Abnormal coagulation pre- or post- transfusion 

   Bleeding unknown 

31  

(5.4%) 

   No laboratory coagulation data pre- or post- 

transfusion 

27  

(4.7%) 

   No laboratory coagulation data pre- transfusion 

(with normal coagulation results post-procedure) 

17  

(3.0%) 

   Abnormal coagulation – diagnosis unknown,  

  Not bleeding and procedure unknown 

12  

(2.1%) 

  “Massive transfusion”  

   INR<1.5 and/or PTT <1x normal or no laboratory 

coagulation data available 

8  

(1.4%) 

Tinmouth. Transfusion 2013: 53: 2222-9 



Ontario FP Guidelines 

ORBCON 2010 



        

Appropriateness of Frozen Plasma 

Use in Canada 

Multidisciplinary expert panel determined 

appropriateness ratings for clinical scenarios 

Prospective 2-month cohort study of all Frozen 

Plasma transfusions at 10 Canadian centres 

Appropriateness of Frozen Plasma transfusions 

across centres. 



        

RAND (modified delphi) Consensus Process 

1. Detailed review of relevant literature                            

2. List of indications compiled and transformed 

into scenarios to cover all possible indications 

3. Expert panel reads literature review and 

suggests additions/deletions to scenarios 

4. Panel rates the scenarios in two rounds, with 

discussion but no obligation to achieve 

agreement 

Brook. Int J Technol Assess Health Care 1986;2:53-63. 



Expert Panel 

 

• Internal Medicine / 

Obstetrics 

• Internal Medicine / 

Laboratory 

• Critical Care 

• Hematology 

• Transfusion Medicine 

 

• Radiology 

• Cardiac surgery 

• Cardiac anesthesia  

• General surgery /  

trauma 

• Anesthesia 

 



Assessing appropriateness of FP 

use: clinical scenarios 

• Scenarios produced for prophylaxis, bleeding 

and surgery 

– 33  base scenarios  

• Key clinical factors varied for each base 

scenario 

– Hgb and platelet for most scenarios + other scenario 

specific factors  

– Total number of scenarios – 239 scenarios 

• For each scenario varied coagulopathy (liver 

disease, warfarin) and level of INR. 

– Over 2500 variations with individual ratings 



Clinical scenarios 
Prophylaxis Surgery Bleeding 

1. Renal biopsy 1.  Abdominal Aneurysm 1. Epistaxis 

2. Liver biopsy 2. Abdominal/Thoracic 2. Hemarthrosis 

3. Lumbar puncture 3. Cardiac 3. Hematoma 

4. Lymph node excision 4. ENT 4. Hematuria 

5. U/S biopsy of mass 5. Intraop major bleed 5. Hemoptysis 

6. Bone Marrow 6. Intraop microvascular 6. Intracranial bleed 

7. Bronchscopy 7. Post op bleed 7. Subdural bleed 

8. Central line insertion 8. Liver transplant 8. Lower GI bleed 

9. Chest tube insertion 9. Neurosurgery 9. Upper GI bleed 

10. Endoscopy 10. Orthopoedic 10. Peripartum bleed 

11. Paracentesis 11. Trauma 

12. Thoracentesis 



Assessing appropriateness of FP 

use: clinical scenarios 

• Scenarios produced for prophylaxis, bleeding 

and surgery 

– 33  base scenarios  

• Key clinical factors varied for each base 

scenario 

– Hgb and platelet for most scenarios + other scenario 

specific factors  

– Total number of scenarios – 239 scenarios 

• For each scenario varied coagulopathy (liver 

disease, warfarin) and level of INR. 

– Over 2500 variations with individual ratings 



Clinical scenario: bronchoscopy 



Appropriateness Scale 

• Ordinal nine point scale 

• Median ratings are used 

1 2 3 4 5 6 7 8 9 

Inappropriate 

expected net 
harm 

Uncertain 

net effect 
uncertain 

Appropriate 

expected net 
benefit 



Appropriateness ratings: 

Prophylaxis 

Coagulopathy Rating INR  Comments 

 

Warfarin 

 

Inappropriate All PCC available 

(if not then similar 

to liver disease) 

 

 

 

 

Liver Disease 

Inappropriate ≤ 1.8  ≤ 1.5 if higher risk 

(e.g. low platelets)  

≤ 2.1 if lower risk 

(e.g. IJ line or 

paracentesis) 

Indeterminate 1.8 - 2.1 > 2.1 if lower risk 

 

Appropriate 

 

 

> 2.1 No appropriate 

INR level for lower 

risk 

Tinmouth. AABB 2012. 



Appropriateness ratings: Surgery 

pre-op 

Coagulopathy Rating INR  Comments 

Warfarin Inappropriate All Assumes PCC 

available. 

 

 

 

Liver Disease 

Inappropriate ≤ 1.5 Assumes urgent Sx. 

All cardiac Sx 

inappropriate. 

Indeterminate 

 

 

1.5 – 1.8/2.1 Assumes urgent Sx. 

 

Appropriate  

 

 

> 1.8 / 2.1 Assumes urgent Sx. 

 

Tinmouth. AABB 2012. 



Appropriateness ratings:  

Surgery intra-op 
Coagulopathy Rating INR  Comments 

 

 

 

Microvascular 

Inappropriate ≤ 1.2 

 

No inappropriate if 

multiple RBCs. 

Indeterminate 1.2 – 1.8 ≤ 1.5 if multiple 

RBCs and/or 

cardiac Sx. 

Appropriate > 1.8 Lower threshold if 

multiple RBCs 

and/or cardiac Sx. 

 

 

Major bleed 

Indeterminate ≤ 1.5  ≤ 1.8 if liver 

disease. 

Appropriate  > 1..5 > 1.8 if liver 

disease 

 

Tinmouth. AABB 2012. 



Appropriateness ratings:  

Surgery post-op 
Coagulopathy Rating INR  Comments 

 

No Bleeding 

(immediate) 

Inappropriate ≤ 1.5 For CABG ≤ 1.8 - 2.1 

Indeterminate 1.5 - 3.5 For CABG > 2.1 

Appropriate 3.5 

Bleeding 

(immediate) 

Indeterminate ≤ 1.8 For CABG 1.5 – 1.8 

Appropriate > 1.8 

No bleeding 

(24 h) 

Inappropriate ≤ 1.8 

 

Indeterminate > 1.8 

 

Bleeding 

(24 h) 

Inappropriate ≤ 1.5 

 

Lower if low platelets 

or liver disease. 

Indeterminate 1.5 – 2.1 

Appropriate > 2.1 

Tinmouth. AABB 2012. 



Appropriateness rating: Bleeding 

Coagulopathy Rating INR  Comments 

Warfarin Inappropriate All PCC available 

 

 

 

 

 

Liver disease 

Inappropriate ≤ 1.5 ≤ 1.8 for less 

severe 

≤ 1.2 for 

intracranial bleed 

Indeterminate 1.5 – 2.1/3.5 1.2 – 1.8 for 

intracranial bleed 

Appropriate > 2.1 > 1.8 for more 

severe/CNS 

bleeding 

> 3.5 for less 

severe bleeding 

Tinmouth. AABB 2012. 



Appropriateness of FP transfusions 
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Conclusions 

• Specific groups largest users of FP 

– Intensive Care Unit 

– Cardiac Surgery 

– Gastrointestinal  

• Large amount of inappropriate use  

– Based on current guidelines / recommendations 

• Additional studies to determine “true” 

appropriateness 
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