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	 AUTONUM   Overview

Oral antiplatelet medications are primarily used for the prevention of arterial thromboembolism, and oral anticoagulants are used for the prevention of venous thromboembolism(1). These guidelines will focus on the perioperative management of oral antiplatelet and anticoagulant medications but will not cover intravenous agents. These guidelines cover the management of these medications around surgery, procedures and endoscopy.



	 AUTONUM   Applicability
This guideline relates to all clinical staff that are involved in perioperative care at Western Health. It is applicable to adult patients over 16 years of age only.



	 AUTONUM   Responsibility

The Department of Anaesthesia, Pain and Perioperative Medicine is responsible for implementation of this guideline and ensuring compliance with its use. There are no exclusions to this.



	 AUTONUM   Authority

Exceptions to the clinical practices described in this guideline can only be authorised by senior medical staff.  


	 AUTONUM   Associated Documentation
In support of this guideline, the following Manuals, Policies, Instructions, Guidelines, and/or Forms apply:

Code

Name

P-GC6
Medication Use and Management
OP-GC6

Medication Prescription, Supply, Storage and Administration

OP-GC8
Consent, Prescribing and Administration of Blood and Blood Products
OP-GC8
Critical Bleeding and Massive Transfusion
OP-GC8
Requesting Blood and Blood Products
OP-GC8
Unfractionated Heparin (UFH) for Infusion in Adults greater than 16 years
Radiology DP-CC3
Biopsy - Medical Imaging
Renal DP-CC3
Renal Biopsy


	 AUTONUM   Credentialing Requirements

Nil

	 AUTONUM   Definitions and Abbreviations

For purposes of this guideline, unless otherwise stated, the following definitions/abbreviations shall apply:
1( Prevention
Patient taking aspirin for primary prevention of cardiovascular disease (cardiovascular risk factors only).

2( Prevention
Patient taking aspirin for secondary prevention of cardiovascular disease (Known IHD, previous AMI, TIA, CVA or stent).

3F-PCC 

3-Factor Prothrombin Complex Concentrate.
Acute Coronary Syndrome

A spectrum of conditions compatible with acute myocardial ischaemia and/or infarction that are usually due to an abrupt reduction in coronary blood flow (Myocardial Infarction, Unstable Angina.) 

AF
Atrial Fibrillation
AMI

Acute Myocardial Infarction

BMS
Bare Metal Stent
Bridging

Use of short-acting anticoagulants (heparin or LMWH) for a period of time during interruption of warfarin therapy when the INR is not within a therapeutic range.
CABG
Coronary Artery Bypass Graft Surgery

CHADS2
Congestive Heart Failure (or left ventricular dysfunction), Hypertension, Age ≥75, Diabetes, Stroke / TIA (2 points).
CHA2DS2-VASc
Congestive Heart Failure (or left ventricular dysfunction), Hypertension, Age ≥75 (2 points), Diabetes, Stroke / TIA (2 points), Vascular disease, Age 65–74, Sex (Female).
CVA
Cerebrovascular Accident (stroke)
D+C

Dilation and Curettage

DES
Drug-eluting Stent
DOAC
Direct Oral Anticoagulant
ECT

Electroconvulsive Therapy

eGFR

Estimated Glomerular Filtration Rate

EMR

Endoscopic Mucosal Resection

ESWL

Extracorporeal Shock Wave Lithotripsy

EUA

Examination Under Anaesthesia 

EUS
Endoscopic Ultrasound
EVAR
Endovascular Aneurysm Repair for Aortic Aneurysm
EXTEM
Extrinsic System Thromboelastometry (a ROTEM® assay)
GAMP
General Anaesthetic, Manipulation of Fracture, and Plaster
HDU
High-Dependency Unit
ICD

Implantable cardioverter defibrillator

IHD
Ischaemic Heart Disease
INR

International Normalised Ratio (a standardised form of Prothrombin time)

LMWH
Low Molecular Weight Heparin
MHV

Mechanical Heart Valve

NSAID
Non-steroidal Anti-inflammatory Drugs
PICC

Peripherally Inserted Central Catheter

PCNL
Percutaneous Nephrolithotomy
PE
Pulmonary Embolism
ROTEM®
Rotational Thromboelastometry
TCT

Thrombin Clotting Time
TIA

Transient Ischaemic Attack (mini stroke)
VTE

Venous Thromboembolism


	 AUTONUM   Guideline Detail

The decision to stop oral antiplatelet or anticoagulant medication perioperatively depends on:

· The risk of surgical bleeding if the agent is continued.

· The risk of thrombosis and the potential consequences if the agent is ceased.

The perioperative period is a high-risk period for thrombosis and thromboembolism. Surgery commonly induces a hypercoagulable state, increasing the propensity for thrombosis.

However, post-surgical bleeding is also common in the setting of continued anticoagulation or bridging and a cause for significant perioperative morbidity.

8.1  Deciding whether to stop Antiplatelet or Oral Anticoagulant Medications before Procedure

This is a consensus guideline. Senior medical staff are always welcome to make independent decisions, but the request should be documented on the surgical booking form (Form Code WHAD 32 – Request for Elective Admission). Surgeon requests on a surgical booking form should always take precedence over this guideline.  Anaesthetists planning neuraxial interventions are responsible for any variations to this advice.
If a patient will be continuing their antiplatelet and anticoagulant medications throughout their procedure (see “low bleeding risk” procedures in Table 2), proceed without consultation.
Deciding whether patient has a high thrombotic risk.
Table 1: High Thrombotic Risk Conditions

Body System

High risk conditions

Acute coronary syndrome

Within 3 months

Coronary stent, cerebral stent or peripheral arterial stent

BMS within 1 month

DES within 6 months (NB: left main coronary stents within 12 months) 
CABG or cardiac valve replacement surgery

Within 6 weeks

Stroke or TIA

Within 6 months

Arterial or venous thromboembolism

Within 3 months, or

Two or more of the following:

· VTE within 3-12 months;

· Recurrent VTE;

· PE causing pulmonary hypertension or right heart failure;

· Active cancer.
Severe thrombophilia

Protein C or S deficiency, antithrombin deficiency, antiphospholipid antibodies, or multiple abnormalities

For patients identified as carrying a high thrombotic risk - Consult with surgeon, medical specialist +/- haematologist to decide: 

· Can procedure be delayed?

· Can medication be stopped? 

· Can medication be continued throughout procedure? (Platelets should be available if antiplatelet medications are continued and catastrophic bleeding is possible). 

· Is bridging required? 

· Consider Footscray or Sunshine hospital with 24-hours cath lab for recently inserted cardiac stents

· Post-operative HDU/CCU.

Seek Haematology pre-surgical opinion for all high VTE risk patients undergoing an open surgical procedure to guide most appropriate post-operative anti-coagulation plan in consultation with treating surgeon(s) / consultant(s). Arrangements should be made pre-surgically to ensure Haematology opinion is available post operatively for consultation on anticoagulation.
8.2  Timing of Medication Cessation
Timing:
· Low risk bleeding procedures (Table 2 – section “LOW BLEEDING RISK”) can have all antiplatelet and anticoagulant medications continued during the perioperative period. 

· Aspirin: may be prescribed for primary or secondary prevention. Aspirin that is being used for primary prevention should always be ceased preoperatively.

· DOACs: Check the patient’s renal function and see table below. Please note, eGFR may be used as a proxy measure of creatinine clearance, though this may not be accurate in a subset of patients:
· For patients with BMI < 19 please consider using calculated creatinine clearance instead of eGFR to guide medication cessation (if eGFR < 80mL/min).  
· Link to Australian Medicines Handbook online adult creatinine clearance calculator: https://amhonline.amh.net.au.acs.hcn.com.au/calculators/adultcreatinineclearance?menu=banner   

· Warfarin: 
· All patients presenting for surgery should have INR measured on the day of surgery, regardless of whether they have continued their warfarin, withheld it or have had bridging anticoagulation.

· If INR on the day of surgery is >1.5, their surgery will likely need to be postponed, or reversal agents administered such as vitamin K or Prothrombinex(. The surgeon should be notified of the result and haematology should be consulted.

· If their INR is supratherapeutic (in most cases >2.5), their surgery will likely need to be postponed. The surgeon should be notified of the result and haematology should be consulted.




	Table 2: Timing of Medication Cessation (Note: This table is only applicable to patients who do NOT fulfill a high thrombotic risk in Table 1)
BLEEDING RISK

Surgical Specialty

Surgical Procedure

LAST DOSE PRE-OP
Aspirin

NSAIDS

Dipyridamole + Aspirin (Diasp®)

Clopidogrel

Ticagrelor

Apixaban

Rivaroxaban

Dabigatran

Warfarin

HIGH

Neurosurgery

· Spinal Surgery

7 days

3 days

7 days

7 days

5 days

72 hours

eGFR≥50: 72hours

eGFR<50: 96hours

6 days

+/- bridge: 

Refer Section 8.3.2

Urology

· Trans-rectal biopsy prostate

· ESWL

· Radical prostatectomy

· Partial nephrectomy

· PCNL

Urology
· Trans-perineal prostate biopsy

· Radical cystectomy

1( Prevention: 7 days

2( Prevention: Continue

7 days 1
7 days2
5 days2
Anaesthetics

· Spinal or epidural

Continue

Continue

7 days  

NORM

All other surgeries

1( Prevention: 7 days

2( Prevention: Continue 

3 days

7 days 1

48 hours
eGFR≥50: 48 hours

eGFR<50: 72hours

LOW

Maxillofacial

· Single tooth extraction

Continue All

Ophthalmology

· Cataract surgery

Radiology

· Inferior vena cava filters placement/removal

· Angiography or Venography

· PICC insertion

· Superficial collection drainage or biopsy (i.e. not deep thoracic or abdominal organ biopsy)

· Drainage catheter exchange 

· Peripheral vascular interventions (sheath <7F)

Ortho

· EUA

· GAMP

Plastics

· Cutaneous surgery without skin graft (if skin graft is possible, treat as “normal” bleeding risk)

O+G

· Hysteroscopy D+C diagnostic (without planned intervention e.g. fibroid resection, septum)

Urology

· Flexible cystoscopy

Endoscopy

 Diagnostic gastroscopy with biopsy only (not for polypectomy, EMR, EUS, Barrett’s surveillance, varices or dilations which are “normal” risk procedures)

Psych

· ECT

Vascular

· Peripheral artery bypass and endarterectomy procedures 

· Dialysis access procedures (including arterio-venous fistulas etc) 

· Carotid Endarterectomy 

· EVAR

Continue

48 hours

eGFR≥50: 48 hours

eGFR<50: 72hours

6 days +/- bridge: Refer Section 8.3.2
Cardiology

· -Coronary angiography 

· Pacemaker and ICD implantation

Continue

eGFR≥50: 24 hours
eGFR<50: 48 hours
eGFR≥50: 24 hours
eGFR<50: 72 hours 
1 if aspirin cover is required, instead of changing to aspirin, just stop Diasp® 2 days preoperatively

2 consider taking aspirin instead of usual antiplatelet pre-operatively (if there is no contra-indication such as allergy, peptic ulcer disease or respiratory disease exacerbated by aspirin) 


	8.3  Bridging 

8.3.1  DOACs 

· Generally DOACs do not need to be bridged with other anticoagulants due to their rapid onset and offset of action. Bridging may be appropriate in rare cases where individuals have a very high thromboembolic risk and a more prolonged interruption of their anticoagulation (for example, due to a postoperative ileus that prevents oral intake). Bridging of DOACs should always be discussed with haematology.  

8.3.2  Warfarin

· If warfarin is being withheld, then a decision must be made about whether bridging anticoagulation with LMWH is appropriate.

· The decision to bridge anticoagulation is based primarily on the indication for anticoagulation (atrial fibrillation, VTE prevention, mechanical heart valve) and the estimated risk of thrombosis (2). 
· If a patient on warfarin has a high thrombotic risk (Table 1) and is to proceed with surgery, strongly consider bridging in consultation with haematology. 
· The following high thrombotic risk conditions should also be bridged: 

· AF with CHADS2 score 5-6 or CHA2DS2-VASc score 7-9;
· Any mitral valve prosthesis;
· Any caged-ball or tilting disc aortic valve prosthesis; 

· Previous thromboembolic event while off anticoagulation. 

· If bridging is required pre-operatively:  Last dose of warfarin 6 days prior to surgery, check INR daily from 4 days prior, first dose of enoxaparin when INR below therapeutic range.  Enoxaparin should be withheld a full 24 hours before surgery. INR should be checked on the day of surgery as per usual to ensure that INR is <1.5.  

Table 3: LMWH Bridging Timetable for Patients with High Thrombosis Risk

Day

6 days pre-op

5 days pre-op

4 days pre-op

3 days pre-op

2 days pre-op

1 day pre-op

Day of surgery

Post-op

Warfarin

final dose

W/H

W/H

W/H

W/H

W/H

W/H

restart as per surgical plan

Lab

x

x

INR until <2

x

INR

 

LMWH

W/H

W/H

commence once INR <2 
(<2.5 for MHV)

W/H

W/H

Bridge if warfarin recommenced until INR >2

· Enoxaparin is dosed according to the patient’s body weight and renal function. If renal function is unknown or has not been checked recently (within last three months) it needs to be tested before commencing bridging.  If the patients: 

· eGFR ( 60: 1.5mg/kg daily or 1mg/Kg BD;
· eGFR <60 contact the Haematology registrar for advice regarding dosage and monitoring of anti-Xa (extension 51378 or Pager 869 for after-hours).
· Use actual body weight for patients up to 150 kg or BMI up to 40kg/m², with a maximum dose of 150mg for 1.5mg/kg daily regimen and 120mg for 1mg/kg BD regimen.  
· For actual body weight > 150 kg or BMI > 40, consider dose- adjusted approach using anti-Xa monitoring to achieve target anticoagulation levels. Twice daily dosing is preferred in these patients. Contact Haematology registrar for advice on dose and timing of anti-Xa levels (Extension 51378 or Pager 869 for after-hours).




	8.4  Restarting Oral Antiplatelet or Anticoagulant Medication Postoperatively

In high VTE risk patients, timely re-commencement of post-operative anticoagulation should be (1) considered on a daily basis (2) following discussions with treating surgical team(s).

Medications can be recommenced at the following times provided that there is adequate haemostasis and surgical team approval:

· Warfarin: 
· In patients with a high thrombosis risk who are restarting warfarin, it may be necessary to bridge their anticoagulation with LMWH postoperatively.

Table 4: Timing of Medication Recommencement 

BLEEDING RISK

Surgical Specialty

Surgical 

Procedure

Restart Post-op
Aspirin

NSAIDS

Dipyridamole + Aspirin (Diasp®)

Clopidogrel

Ticagrelor

Apixaban

Rivaroxaban

Dabigatran

Warfarin

HIGH
Neurosurgery

· Spinal Surgery

48 hours

N/A

7 days

72 hours

Urology

· Trans-rectal biopsy prostate

· ESWL

· Radical prostatectomy

· Partial nephrectomy

· PCNL

Urology

· Trans-perineal prostate biopsy

· Radical cystectomy

48 hours

Anaesthetics

· Spinal or epidural

N/A

6 hours post single shot block or removing a neuraxial/regional catheter

(Do not use these medications while a neuraxial/regional catheter is in place)

NORMAL
All other surgeries

48 hours

48 hours

24 hours

LOW
Vascular

· - Peripheral artery bypass and endarterectomy procedures 

· Dialysis access procedures (including arterio-venous fistulas etc) 

· Carotid Endarterectomy 

· EVAR

N/A

Cardiology

· Coronary angiography 

· Pacemaker and IDC implantation




	8.5  Laboratory Testing of Antiplatelet and Anticoagulant Medications

8.5.1  Antiplatelet Medications

· There are no rapid tests available for detection of antiplatelet medications. The following tests may have a role in limited situations:

· Platelet function assays: performed at Dorevitch Heidelberg lab, but may take many hours to return a result.

· ROTEM®: available at Joan Kirner theatre. Specific platelet function assays are not currently available. The standard ROTEM® may demonstrate abnormalities in the EXTEM clot amplitude, but this is inconsistent and cannot be relied on to confirm the absence of antiplatelet medication effect.

8.5.2  Direct Oral Anticoagulants

· Standard laboratory coagulation tests are somewhat helpful in determining the anticoagulant effects of direct oral anticoagulants, however, results can vary from laboratory to laboratory. Medication-specific tests can be more valuable but results take longer to be available.

Table 5: Laboratory Coagulation Tests for DOACs 

Medication
Test

If test result is in NORMAL RANGE
Dabigatran

APTT

Dabigatran level not supra-therapeutic

TCT

Excludes dabigatran effect

Dilute TCT (= dabigatran level)*

Excludes dabigatran effect, most sensitive test

Rivaroxaban

Rivaroxaban-specific anti-Xa level*

Excludes rivaroxaban effect

Apixaban

Apixaban-specific anti-Xa level*

Excludes apixaban effect

* Note: Dilute TCT and anti-Xa levels are performed at the Dorevitch Heidelberg lab during business hours only resulting in long lead times. These tests are unlikely to influence management in a patient that requires urgent surgery or is actively bleeding.
· These tests should only be ordered after consultation with a haematologist and may be appropriate in patients with deteriorating renal function, with uncertain medication administration times, or if specific reversal agents such as idarucizumab may be required (DO NOT wait for a test result before administering idarucizumab in a critical situation).

· Standard ROTEM® assays cannot be relied upon to give accurate results on the effect of DOACs.

8.6  The Patient Requiring Urgent Surgery or the Bleeding Patient

Table 6: Management of a Bleeding Patient or a Patient Requiring Urgent Surgery

General Measures

Stop absorption

· Stop administering the medication.

Delay surgery?

· If safe, delay urgent surgery until medication effect offset.

Prepare for catastrophic bleeding

· Inform blood bank of the potential need for blood products as far in advance as possible. 

· Platelets currently only kept on site at Sunshine hospital and may need to be couriered from the Australian Red Cross Blood Service.

Seek advice

· Seek haematology advice:

· During business hours, contact the clinical haematology registrar via switch.

· Outside business hours, contact the on-call laboratory haematologist at Dorevitch Pathology via switch.

Optimise coagulation

· Maintain normothermia.

· Maintain normal acid-base balance.

· Maintain ionised calcium > 1.1.

· Consider the use of tranexamic acid.

· Consider surgical or radiological haemorrhage control.

· Consider the use of cell salvage during surgery.

· Consider the use of ROTEM® to guide transfusion.
Specific Measures
Clopidogrel

· Administration of platelets within 36 hours of ingestion may require higher volumes of platelets as active circulating medication may result in inactivation of transfused platelets.

· Offset requires platelet regeneration 5-10 days.

· Administration of desmopressin may improve platelet function(14).

Ticagrelor

· Administration of platelets within 36 hours of ingestion may require higher volumes of platelets as active circulating medication may result in inactivation of transfused platelets.

· Ticagrelor has rapid offset


(15) ADDIN EN.CITE 

· Administration of desmopressin may improve platelet function (14).

Dabigatran

· Haemodialysis.

· Idarucizumab – specific reversal agent (see below).

· Consider use of 3F-PCC (Prothrombinex™).

Rivaroxaban

Apixaban

· Consider use of 3F-PCC (Prothrombinex™), very useful with rivaroxaban.
Warfarin

· Please refer to Warfarin Reversal Guidelines on intranet: http://inside.wh.org.au/departmentsandservices/BloodProductsTranfusion/Pages/Warfarin-Reversal-Guidelines.aspx 

8.7  Emergency Reversal of Dabigatran – Idarucizumab (Praxbind®)

Idarucizumab is a specific dabigatran reversal agent. It is located in the emergency department fridges at Footscray (resus area) and Sunshine hospitals.

Indications:

· Life-threatening or uncontrolled bleeding requiring urgent intervention.

· Patients requiring urgent surgery that cannot wait until dabigatran offset.

Steps:

· Approval is required from the consultant haematologist:

· During business hours, contact the clinical haematology registrar via switch.

· Outside business hours, contact the on-call laboratory haematologist at Dorevitch Pathology via switch.

· Take blood for TCT and dabigatran level prior to administration of idarucizumab.

· Administer medication – dose is 5g intravenously over 5-10 minutes (can be given as a bolus). Presented as 2 vials each with 2.5g in 50mL. Medication must be administered within 1 hour of preparation.

· Take blood for TCT and dabigatran level after medication administration, and at 4 hours post-administration.
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� Inhibitory platelet activity reduces to 60%, 30% and 20% after 1, 2 and 3 days of ticagrelor cessation respectively
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