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Western Australia

77 % or the population 
resides in the Perth 
Metropolitan Area



• 2008 W.A. Government PBM program
• Jurisdictional Change Management 
• Quality improvement & Patient Safety
• 5 years

– Literature Review
• Multidisciplinary
• Multimodal







PBM includes:-
• Managing pre-op anaemia
• Intra- and post-op management 

cell salvage, assessing and 
managing abnormal haemostasis

• Minimising blood sample volume
• Appropriate transfusion triggers
• Restrictive Transfusion

HOW:
• Why?
• Which patients?
• Provide feedback to clinicians
• Provide ‘decision support’

An evidence-based, multidisciplinary 
approach to optimising the care 

of patients who might need a 
blood transfusion

Patient Blood Management (PBM)





Benchmarking
• Audit

• Anaemia

• Anaemia management

• Transfusion protocol 
• Major Haemorhage
• Single unit

• Transfusion usage



• Locations 190
• N= 2853
• RBC = 6284 units RBC 

– Age 72 years (62-80) 
– Female 62% 

– Blood Loss= 1200 (726-2000) mL.
– [Hb]= 83 (75-97) g/L

RESULTS

National Comparative Audit
of Blood Transfusion



PBM1 Pre-operative anaemia management

PBM2 Pre-operative transfusion allowed – Restrictive use

PBM3 Pre-operative transfusion allowed (PBM 2) - but PBM 1 attempted where appropriate

PBM4 Pre-operative transfusion - single unit transfusion policy

PBM5 Pre-operative anticoagulant and antiplatelet management

National Comparative Audit
of Blood Transfusion

PRE –Operative PBM



National Comparative Audit
of Blood Transfusion

(http://hospital.blood.co.uk/audits/national-comparative-audit/national-comparative-audit-reports/

TYPE OF PROCEDURE
listing - Surgery:
Median (IQR)

PAC - Surgery:
Median (IQR)

• THR 77 (38-129), n=393 29 (16-65), n=401
• THR - bilateral 80 (21-191), n=16 47 (15-93), n=12
• TKR 87 (50-137), n=251 33 (16-79), n=271
• TKR - bilateral 60 (34-127), n=21 38 (23-59), n=22
• Revision THR 47 (12-98), n=200 28 (10-55), n=180
• Revision TKR 55 (25-108), n=75 40 (17-83), n=76
• Colorectal 15 (6-27), n=182 10 (6-16), n=172
• Vascular 21 (7-47), n=107 16 (6-46), n=107

• CABG 23 (6-56), n=82 24 (8-54), n=76
• Valve +/- CABG 51 (20-95), n=259 22 (9-48), n=266
• TAH 27 (13-56), n=242 13 (7-25), n=249
• Cystectomy 30 (17-48), n=26 12 (6-20), n=30
• Nephrectomy 22 (13-33), n=82 12 (6-21), n=86

http://hospital.blood.co.uk/audits/national-comparative-audit/national-comparative-audit-reports/


PBM 1 – Preop Anaemia
Preop [Hb] 14 days  49%

7 days 94%

122 (109-134) g/dl 

Half Anaemic

37% (191/522) cardiac

69% (195/283) colorectal surgery



PBM 1 – Preop Anaemia
Anaemic patients had associated higher Blood Transfusion

Odds Ratio 1.78 CI: 1.48 -2.14, p< 0.0005).
logistic regression, adjusting for age, sex and surgery type 

Alive Died Total

Anaemic 1,335 (97.2) 39 (2.8) 1,374
Not 
Anaemic 1,283 (99.1) 11 (0.9) 1,294

Total 2,618 (98.2) 50 (1.9) 2,668

Anaemic patients had associated higher mortality

Odds Ratio 3.41 CI: 1.74 -6.68, p< 0.0001).



• PBM 1 – Iron Def. Anaemia

– Microcytosis 11%

– Ferritin 15%

National Comparative Audit
of Blood Transfusion

Algorithm for PBM standard 1 : Pre operative anaemia management

Q6 All Patients except #NOF

Q11 With Hb result at least 
14 days before surgery

Q13 With Hb <130g/L male
Hb<120g/L female 

Q15  MCV < 78

Does not meet 
standard

Meets standard

Meets standard

#NOF

NO

NO

NO

All Others

YES

YES

Q17 Ferritin <30
YES

NO

Excluded

Meets 
standard

Meets standard

Q20 Oral or IV 
iron therapy

YES

NO

Does not 
meet 

standard

Q19 TSAT < 20

No Ferritin value

No TSAT value

No MCV value

YES Q20 Oral or IV 
iron therapy

YES

NO

Meets 
standard

YES

NO Meets standard

Q20 Oral or IV 
iron therapy

Q20 Oral or IV 
iron therapy

Does not 
meet 

standard

Meets 
standardYES

NO

Does not 
meet 

standard

NO

YES

NO

Meets 
standard 

Does not 
meet 

standard 

3897

1452

15

743

Procedure 
not known

1386

2838

642 94

505

16

27

0

503

1

1

430

16

20

37

•Not known 14

1 

1

Not known 1

1044



Iron to treat Anaemia
• [Hb] IV iron v oral (MD 0.78 g/dl; 95% CI 0.54 to 1.02)

IV iron v control (MD 1.37 g/dl; 95% CI 1.20 to 1.53)

• Oral Iron reduced transfusion (RR 0.71; 95% CI 0.54 to 0.94)
• No clinical benefit in QALY
• No clinical benefit in mortality (RR 1.08; 95% CI 0.50 to 2.32)



Preoperative Iron

• 18.3% had oral iron

• 1% had IV iron (n=27)



PBM 1 – Preop Anaemia Management
• Overall 7% Longer LOS

• LOS anaemia 7 days (5-12) 
• LOS non-anaemia 7 days (5-10) 



Lost to Follow up / Discontinued 
(n=15)

Analyse (n=235)

Lost to Follow up / Discontinued 
(n=15)

Analyse (n=235)

Assess for Eligibility :
Major Open abdominal Surgery 

Anaemia 
10 - 42 days before operation

Randomisation
1:1 (n=500 planned)

Exclusion:
Known B12 or Folate deficiency

Unstable cardiac disease 
Renal dialysis or creatinine > 180 

ALT or AST > 3 x upper limit of normal

Ferric Carboxymaltose (n= 250)
Dose by weight (1000mg max)

Placebo (n=250)
N/Saline infusion 100





National Comparative Audit
of Blood Transfusion

18% patients Stopped> 5day Preop

258 anti-coagulant 59%

249 anti-platelet 70%

14 both 

PBM 5: Anti-Coagulation & Anti Platelets

g time?’‘Whats the bleeding time?’



INR

• ≤1.0 49
• 1.1-1.4 164
• 1.5-1.9 50
• 2.0-2.4 17
• 2.5-2.9 6
• 3.0-3.4 7
• 3.5-4.4 8
• 4.5-5.9 2
• 6.0-7.9 -
• ≥8.0 2
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INR pre Op

PBM 5: Anti-Coagulation



ATACAS TRIAL



ATACAS TRIAL



• Reduced BT

• 30% Shorter LOS 
P<0.0005 [1.16-1.51]

293 1.62 1.38 1.47, 1.78 0.03

162 2.01 1.96 1.70, 2.31

Units of blood transfused

N Mean SD 95% CI p-value

PBM 5: Stopping Anti-Coag & Anti-Plt



Intra – Operative PBM 25% BT

• Anti-fibrionlytics 41%

• Cell Salvage 18%
• Blood Loss 1200 (726-2000) mL

• POC 20%

• (SUT 28%)
• Pre BT [Hb] 83 (75-97) g/L. 
• Post Bt [Hb] 100 (88=112) g/L

10% > 4 BT



• 75 trials (n=6025)

– Reduction BT 0.62 (0.55-0.70)
– ARR 21%
– NNT 4.8

– Allogenic Tx saving 0.68 units pp
– Ortho 54%
– Cardiac 23%



1 L N/saline
5000u Heparin

Surgical Tips and Tricks





PBM 6: IOCS - RESULTS
• 497 (314-719) mls

• Reduced BT
OR 0.58 p <0.0005, C.I. [0.47-0.71]

• Reduced LOS
9.8%, p= 0.005, C.I. [3% - 16.2%]

• Orthopaedics LOS
18.9%  P= 0.047, C.I. [0% - 34.1%]



National Comparative Audit
of Blood Transfusion

Algorithm for PBM standard 6 :

All Patients

Q45 Was the patient 
transfused with allogeneic 
red cells during surgery?

NO

Excluded

What type of surgery? Q6

Elective 
orthopaedic

a-f

YES

#NOF
n

Colorectal
g

Arterial
h

Cardiac
i,j

Urology
l,m

Gynaecology
k

Were any PBM measures attempted?

Meets pre op anaemia standard? Standard 1

Yes / No / NK
93 / 102 / 0

N/A Yes / No / NK
30 / 86 / 0

Yes / No / NK
22 / 40 / 0

Yes / No / NK
106 / 122 / 1

Yes / No / NK
28 / 54 / 0

Yes / No / NK
37 / 77 / 0

Meets pre op anticoagulant / antiplatelet standard?  Standard 5

Yes / No / Ex / NK
13 /14 /166 / 2

Yes / No / Ex / NK
13 / 5 / 158 / 4

Yes / No / Ex / NK
5 /3 /107 /1

Yes / No / Ex / NK
16 / 9 / 37 / 0

Yes / No / Ex / NK
54 / 25 / 144 / 6

Yes / No / Ex / NK
4 / 3 / 74 / 1

Yes / No / Ex / NK
2 / 1 / 111 / 0

Meets TXA / Aprotonin standard? Q35=pre/intra TXA or Q36=yes

Yes / No /  NK
124 / 64 / 7

N/A Yes / No /  NK
12 / 98 / 6

Yes / No / NK
8 / 53 / 1

Yes / No / NK
187 / 39 / 3

Yes / No / NK
11 / 68 / 3

Yes / No / NK
25 / 83 / 6

Meets cell salvage standard Q40 yes or Q40 no plus Q42=reasons b,c,d,e

Yes / No / NK
99 / 86 / 10 

N/A N/A Yes / No / NK
45 / 14 / 3

Yes / No / NK
166 / 57 / 6

Yes / No / NK
48 / 30 / 4

Yes / No / NK
64 / 40 / 10

If yes to any (where applicable) standard is met
If no to all (where applicable) standard is not met

3897

2869

982

Not 
known

46

Known for 978

PBM 6: Any PBM 
measure before operative BT

83%

PBM 7: All PBM 
measure before operative BT

15%

Intra – Operative PBM  25% BT



• Anti-fibrionlytics

• Cell Salvage

• POC 

P=0.02

Intra – Operative PBM  25% BT

293 1.62 1.38 1.47, 1.78 0.03
162 2.01 1.96 1.70, 2.31

Units of blood transfused
N Mean SD 95% CI p-value



Post Operative PBM  BT-75%

• [Hb] 92 (84-103) g/L

• SUT 41% (673)

• Iron 17% (460) 

• PBM 8/9 – confounded by bleeding

27 2.52 1.22 2.04, 3.00 <0.01

102 3.38 1.70 3.05, 3.72

Units of blood transfused
N Mean SD 95% CI p-value



Surgical PBM
OP
Cell Salvage

Tranexamic acid
POC

Pre OP
Anaemia Rx

Warfarin
Anti Plts

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500

1 unit 2 units 3 units 4+ units units NK





N Crude difference in 
Length of stay

Adjusted difference in 
length of stay p-value 95% CI

PBM1 Standard met 1259 Baseline

Standard not met 1449 1.11 1.07 0.01 1.02, 1.12
PBM2 Standard met 18 Baseline

Standard not met 94 1.13 1.03 0.88 0.70, 1.51
PBM3 Standard met 3 Baseline

Standard not met 116 2.51 0.48 0.09 0.21, 1.12
PBM4 Standard met 23 Baseline

Standard not met 94 0.85 0.93 0.67 0.65, 1.33
PBM5 Standard met 280 Baseline

Standard not met 148 1.33 1.31 <0.01 1.14, 1.49
PBM6 Standard met 616 Baseline

Standard not met 119 1.02 0.99 0.92 0.85, 1.15
PBM7 Standard met 115 Baseline

Standard not met 631 1.17 1.18 0.02 1.03, 1.35
PBM8 Standard met 492 Baseline

Standard not met 1390 0.89 0.88 <0.01 0.83, 0.94
PBM9 Standard met 642 Baseline

Standard not met 952 0.93 1.03 0.45 0.96, 1.09
PBM10 Standard met 1623 Baseline

Standard not met 262 1.14 1.06 0.21 0.97, 1.15
PBM11 Standard met 136 Baseline

Standard not met 1802 0.93 1 07 0 21 0 96  1 20



N Crude difference in 
Length of stay

Adjusted difference in 
length of stay p-value 95% CI

PBM1 Standard met 1259 Baseline

Standard not met 1449 1.11 1.07 0.01 1.02, 1.12
PBM2 Standard met 18 Baseline

Standard not met 94 1.13 1.03 0.88 0.70, 1.51
PBM3 Standard met 3 Baseline

Standard not met 116 2.51 0.48 0.09 0.21, 1.12
PBM4 Standard met 23 Baseline

Standard not met 94 0.85 0.93 0.67 0.65, 1.33
PBM5 Standard met 280 Baseline

Standard not met 148 1.33 1.31 <0.01 1.14, 1.49
PBM6 Standard met 616 Baseline

Standard not met 119 1.02 0.99 0.92 0.85, 1.15
PBM7 Standard met 115 Baseline

Standard not met 631 1.17 1.18 0.02 1.03, 1.35
PBM8 Standard met 492 Baseline

Standard not met 1390 0.89 0.88 <0.01 0.83, 0.94
PBM9 Standard met 642 Baseline

Standard not met 952 0.93 1.03 0.45 0.96, 1.09
PBM10 Standard met 1623 Baseline

Standard not met 262 1.14 1.06 0.21 0.97, 1.15
PBM11 Standard met 136 Baseline

Standard not met 1802 0.93 1.07 0.21 0.96, 1.20



Conclusions NHSBT PBM Audit
• Quick wins: -

• PBM 5 Stop Anticoag / Antiplt 31%

• PBM 7 IntraOP PBM - IOCS 18%

• PBM 1 Management Anaemia 7%

• THESE WORK - Thank you for your hard work 
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