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Why the hype? 

Effects of Warfarin 

 Acts by inhibiting vitamin K 

 Interactions with food and drugs 

 Narrow therapeutic window 

 Individualised dosing 

 INR monitoring 



Mechanism of Action of NOACs 









Advantages  Disadvantages 

NOACs vs Warfarin 

 Rapid onset/offset of action 

 No food interactions; less drug 
interactions 

 Greater convenience, no need 
for monitoring 

 Lower risk of bleeding 
complications 

 Fixed dosing 

 No bridging needed 

 

 Contraindicated or dose reduction in 
patients with renal impairment 

 Limited availability of measuring drug 
levels 

 Costs 

 Short half life  

 Twice a day  

 Specific antidote not yet available 

 Fixed dosing 

 

 

 

 



Licensed Uses 

1. Stroke prevention in non-valvular AF 

2. Prophylaxis of VTE following knee and hip 
surgery 

3. Treatment and prevention of recurrent DVT 
and PE 

4. Use in cancer patients with increased risk of 
VTE 

 



Licensed Uses - 1 
Stroke prevention in non-valvular AF 

 

 









Conclusions for AF 

 NOACs non-inferior to Warfarin in efficacy 

 FDA approved dose of Dabigatrin 150mg bd 
decreased the risk of ischaemic stroke over warfarin 

 All decreased mortality by 10%/year compared to 
warfarin 

 



Conclusions for AF 

 Rates of bleeding similar or slightly higher than 
warfarin with Dabigatran and Rivobaxaran; Apixaban 
significantly lower rate of bleeding  

 Rate of intracranial haemorrhage risk 50% lower than 
Warfarin 

 Dabigatran and Rivaboxaran increased GI bleed over 
Warfarin 

 



Licensed Uses - 2 
Prophylaxis of VTE following knee and hip 
surgery 

 



RECORD Trial 

Rivaroxaban started 6-8 hrs post op 

 2 trials THR; 2 trials TKR 

 All 4 showed Rivaroxaban superior to enoxaparin in 
preventing VTE 

 Pooled analysis showed small increase in bleeding 
with Rivaroxaban 



Licensed Use - 3 
Treatment and prevention of recurrent 

DVT and PE 

 



Acute VTE Treatment Trials 







Conclusions with DVT/PE 

 Rivaroxaban non-inferior in efficacy 

 Non major bleeding safety outcome was not significant 

 Rivaboxaran reduced recurrence rate by 82% 
compared to placebo 

 Apixaban non-inferior 

 Eliminate need for bridging 







Licensed Uses - 4 
Use in cancer patients with increased risk of VTE 

 

 













Side effects 







Relationship of Bleeding to Deaths 



     SAFETY 



Comparative Efficacy and Safety of 
NOACs and Warfarin 



         DOSING 



“High-Dose” NOACs 
Stroke or SEE 



“High-Dose” NOACs 
Safety Outcomes 



“Low-Dose” NOAC Regimens 
Efficacy and Safety Outcomes 





           Drug Interactions 



Examples of possible drug-drug interactions 

with the newer anticoagulants 

 
Drugs 

directly 

affecting 

bleeding risk  

 

Drugs 

affecting 

the kidney  

 

Inducers of 

hepatic 

metabolism  

 

Inhibitors of 

hepatic 

metabolism  

 

Inducers of P-

glycoprotein  

 

Inhibitors of 

P-

glycoprotein  

 

other 

anticoagulants 

NSAIDs 

antiplatelets 

thrombolytic 

agents 

selective 

serotonin re-

uptake 

inhibitors 

serotonin-  

noradrenaline 

re- uptake 

inhibitors  

 

diuretics 

NSAIDs 

ACE 

inhibitors 

angiotensin

-II-  

receptor 

antagonists  

 

rifampicin 

St John’s Wort 

carbamazepine 

phenytoin 

phenobarbital  

 

azole 

antifungals 

verapamil 

amiodarone 

ciclosporin 

tacrolimus  

HIV protease 

inhibitors  

 

rifampicin, 

St John’s Wort, 

carbamazepine 

phenytoin, 

phenobarbital  

dronedarone 

quinidine  

azole 

antifungals 

amiodarone 

diltiazem 

verapamil 

clarithromycin 

ticagrelor  

HIV protease 

inhibitors  

 



Dosing Under Review 



           ANTIDOTES 







When to Monitor 

Assessing drug levels helpful in  

 Bleeding – due to overdose vs in therapeutic range 

 Change in clinical scenario – urgent surgery, new or 
worsening real failure, non-compliance, recurrent or 
extension of thromboembolism 

 



Recommended Testing 
Drug Tests in Bleeding Tests in change in clinical 

scenarios 

Dagbigatran  

 

TT is most sensitive 

 

Dilute TCT (HEMOCLOT 

thrombin inhibitor assay) 

 

Rivaroxaban   PT ( thromboplastin sensiItve to 

rivaroxaban) 

 

Drug specific anti-FXa Assay 

 

Apixaban  Drug specific anti-FXa Assay 

(not yet commercially available) 

 

Drug specific anti-FXa Assay 

(not yet commercially 

available) 

 

 



Management for Surgical Events 



Treatment of Bleeding Complications 



Surgery Bleeding Risk 











Medicolegal 

 2014 Pradaxa settled with 4000 individual 
$650,000,000US  claims 

 Plaintiffs claim lack of merit; lengthy litigation 

 Xarelto - $600,000 bad lawyer ads 



Personalising Care: 

 

 

How to use and cause no harm 



CHADS2 CHADS2-VASC 

Assess stroke risk 

Vascular Disease 1 

Female 1 

Age > 65 years 1 

CCF 1 

Hypertension 1 

Age > 75 years  1 

Diabetes 1 

Previous stroke  1 



Assess Bleeding Score: HAS 

Hypertension 1 

Age > 65 years 1 

Stroke 1 

Bleeding history 1 

Labile INRs 1 

Drug and ethanol abuse 1 each 

Renal/liver dysfunction 1 each 



Assessing Risk of Stroke and 
Haemorrhage 



Characteristic Drug choice  Rationale 

Mechanical valves or 

valvular AF 

Warfarin No studies 

Liver dysfunction with 

increase INR 

Warfarin Hepatic metabolism 

Poor compliance Warfarin Shorter half life 

Thrombophilia Warfarin No studies 

Stable on Warfarin Warfarin  patient request 

CrCl< 30ml/min Warfarin  Excluded from trials 

CrCl 30-50ml/min Rivaroxaban or Apixaban Less amount renal excretion 

Dyspepsia/UGI symptom Rivaroxaban or Apixaban 

 

Dyspepsia in up to 10% given 

dabigatran 

Recent GI bleed Apixaban More gastrointestinal bleeding with 

dabigatran (150 mg twice daily) or 

rivaroxaban than with warfarin  

Recent ischemic stroke on 

warfarin  

Dagbigatrin 150mg bd Lower risk of ischaemic stroke than 

warfarin 

Recent acute coronary 

syndrome 

Rivaroxaban or Apixaban Small myocardial infarction signal 

with dabigatran  

Poor comliance bd or 

request for od 

Rivaroxaban Only one od 



Conclusion 

 Important differences in metabolism, renal elimination and dosing 
strategies across the NOACs that will alter the  risk/benefit profile 
in specific populations 

 Routine monitoring unnecessary – tailoring dose due to clinical 
features may be enough to improve efficacy and decrease bleeding 

 There may be a best NOAC and a best dose for each individual 
patient 

  Organised education and follow-up required 

 Management of bleeding, surgeries and interventional procedures 
may require different strategies 

 

 

 



Possible Contraindications 
 

 Prosthetic Valves 

 Valvular AF 

 Pregnancy 

 Thrombophilia 

 Severe renal impairment 

 



Older anticoagulants prefered 
 ICU setting 

 

 Haemodynamically unstable PE or extensive DVT 

 



Organisation of Patient Care for NOACs 

Initiation of Therapy 
 Indication for anticoagulation 

 Choice of Anticoagulant 

 Baseline bloods – FBC, renal and kidney function 

 Education 

 Arrange follow up 

Follow up 
 Check compliance 

 Thrombo-embolic events 

 Bleeding events 

 Interaction with OTCs 

 Need for blood sampling 

 

 

 

 

 



Take home message - 1 
 The benefits and risks of anticoagulation should 

be carefully assessed using validated tools.  

 An informed discussion, of risks and benefits 
relative to warfarin, should take place with the 
patient if a newer anticoagulant is to be used.  

 Patients who are already well controlled on 
warfarin should not have their therapy changed.  



Take home message - 2 
 Renal function should be measured prior to 

initiation of the newer anticoagulants and 
periodically thereafter; where required, the 
dose adjusted as recommended.  

  It should be noted that significant drug-drug 
interactions may occur with the newer agents.  

  Switching from warfarin to a newer agent and 
vice versa should be done with care and 
monitoring of renal function and international 
normalised ratio (INR) where appropriate.  
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