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Question

* Isit possible to have a zero transfusion rate
for primary hip and knee replacements?




Hip/Knee replacements in 1988

* Maintain Hb at pre-op level
 Transfuse TKRduring op
— Torniquet




Solcotrans

 Reinfusion device for TKR
 Post-operative blood salvage




Transfusion rates in THR

1992/1993

Bridge of Earn hospital
Hypotensive anaesthetic
No cell salvage
30%transfusion rate




Methods of blood conservation

* Pre-operative autologous donation
 Acute normovolaemic haemodilution
 Autologous reinfusion (Cell salvage)




Pre-operative Autologous
Donation

« Advantages
— Can provide up to 4 units of blood

— Risk of viral transfusion & immunologically
mediated transfusion reaction eliminated

— No immune modulation




Pre-operative Autologous
Donation

 Disadvantages
— Difficult logistics with high risk of clerical error

— Difficult to collect blood if surgery scheduled at
short notice

— Some patients may not be able to tolerate
donation




Acute normovolaemic
haemodilution

« Advantages
— Inexpensive
— Blood always with patients so fewer clerical errors

— Produces whole blood with platelets & clotting
factors

— Lower haematocrit so dilute blood lost




Acute normovolaemic
haemodilution

 Disadvantages
— Acute & significant drop In haematocrit
— Physiological effects of acute haemodilution




Cell salvage

* Involves collection of blood from surgical field
« Can be carried out intra-operatively or post-
operatively

» Salvaged blood either filtered or washed and
processed for transfusion back to patient




Cell salvage

« Advantages
— risk of infection
— risk of transfusion reaction

— Sfer In patientswith rare blood groups &
multiple antibodies

— No Immunosuppression
— ? Acceptable to Jehovah’s Witnesses
— demand for allogenic blood products




Cell salvage

 Disadvantages
— . COost- setup cost including staff training
— Unused blood wasted
— risk of bacterial contamination




Cell salvage

« 3 main techniques

— Blood collected into from suction into reservoir
canisters. Processed in batches of 1000ml
producing blood for reinfusion. Repeated when
enough blood collected

— SEmi-continuous system where blood is
simultaneoudly scavenged, anticoagulated &
washed. Smnaller quantities can be processed

— 3Jngle use reservoir bags, attached to surgical
drainsto collect blood after operation




Other Methods

Transfusion trigger

Hb limit?

Ferritin limit?
Pre-operative oral iron
Total body iron transfusion
Eythropoietin

Tranexamic acid




Transfusion trigger

« 8g/dl
* Education of junior doctors and nurses




Hb limit

Higher Hb less likely to be transfused

General Practitioner’'sdon’t assess patients
adequately

Short waiting list
Time between pre-assessment and surgery
Patient cancelled after going on waiting list




Ferritin

* Don’t operate on patientswith ferritin <1007
» Chesterfield 1 month audit of 52 patients
» 65%o0f THR TKR had ferritin <100




Pre-op iron

All patients given ferrous sulphate at pre-
assessment

No pre/ post audit done

Short time from pre-assessment to surgery
Gve it In clinic?




Total body iron transfusion

* Increase iron stores pre-op
* Doesn’t appear to have rapid effect on Hb




Erythropoietin

* Expensive




TRANEXAMIC AQD PROVIDES
SGNIHCANT QOST BENEHT AND
REDUCED BLOOD LOSSIN PRMARY HIP
AND KNE= ARTHROPLASTY
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Methods

100 patients
All primary arthroplasy
Sngle Consultant

All knees computer navigated
— PFC9gma cemented Knee - Depuy
— Knee drains— autologous transfusion drains

Hips - cemented Charnley




What is it

 Fibrinolytic inhibitor
* Inhibits plasminogen activation

— Inhibits plasmin directly in high doses
* No effect on primary coagulation
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Fibrinolysis

[ PLASMINOGEN }

PLASMINOGEN ACTIVATCR ‘I’
MATURE FIBRIN

[ TRANEXAMIC ACID




Background

(Good evidence for efficacy In TKR
— 10x reduction in ‘transfusion risk’

Weaker evidence in THR
— 9mall RCT’s

Dosing/ timing of administration inconsistent
Limited evidence focused on cost-benefit
No evidence of increased thromboembolism




Our Study

» Assesseffectivenessin TKRand THR
— Post op Hb
— Tranfusion requirement
— Reinfusion drainage in TKR

* Cost




Methods

* Treatment group
— Prospective cohort 50 consecutive TKRand THR
— 1g IV Tranexamic — pre-op + 8 + 16hrs post op.

 Control group
— 50 previous TKRand THR




Contra-indications

 Previous DVT/PE

 Previous CVA
— TIA okay
— Carotid stenosis

e Cardiac stent




Results

means Control Treatment
24 hips /26 knees 17 hips / 33 knees

Age (p=0.72) 71 72
BMI (p=0.25) 30 31
ASA

Torniquet time (p=0.17)

Pre-op Hb (p=0.74)

Mean hospital stay (days)




Hb fall post op

i p < 0.0001
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Post Op Transfusion

14%(7) 4% (2)
8% 0%

21% 12%




Drain reinfusion

p <0.0001




Cost

* Sving £102.51/ patient

Tranexamic Acid
Blood
Reinfusion drains

TOTALS

£0
£37.80
£87.46
£125.26

Treatment

£102.51




Cost

* Sving€117.89/patient

Tranexamic Acid
Blood
Reinfusion drains

TOTALS

€0
€43.47
€100.58
€144.05

Treatment

€11/.89




Thromboembolism

* 1 DVTIn Treatment group
— 4 weeks post op
— Despite tinzaparin




Limitations

Retrospective control group

More kneesin treatment group

Drains comprise large proportion of cost saving
Thromboembolism presenting elsewhere




Conclusions

» Considerable Cost-Benefit
£102.51 per patient

 Jgnificant Iimprovement in post op Ho
Drop 3.4vs2.3g/d

* Reduced transfusion requirement
14%vs 4%




Conclusions

* Negates need for reinfusion drains
* No clear increase in thromboembolism
 Better evidence for dosing required




Progress

December 2009 international shortage of IV
Tranexamic acid

Post op dosesoral

Audit 75 patientswith 1 dose IV, 2 doses oral
— 1 patient transfused

Now all doses oral




Current practice

Minimal General Practitioner assessment of
fithess

No tests when placed on waiting list
Accept Hb>10g/dl at pre-assessment
Oral iron at pre-assessment

3 oral dosestranexamic acid




Question

* Isit possible to have a zero transfusion rate
for primary hip and knee replacements?

* Not quite
« But atransfusion rate of 1-2%is very realistic




