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Epidemiology

• Atrial fibrillation affects more than 2.2 million 
persons in the United States. 

• Incidence: (Strongly age-dependent), affects 4% > 
60 years and 8% > 80 years. 

• Approximately 25% of individuals aged 40 years 
and older will develop AF during their lifetime. 

• Prevalence of AF: 0.1% <55, 3.8% >60, 10% >80.
• Rate of ischaemic stroke for AF 5%/year (2-7 

times higher than without AF).



Coagulation cascade 



Anticoagulants



Warfarin

• Introduced in 1948 as a pesticide. (1920s 
haemorragic cattle disease).

• Name: Acronym Wisconsin Alumni Research 
Foundation + arin.

• Approved for medical use 1954 (1951 US 
armee inductee incident).

• Mechanism of action 1970s. (Inhibits epoxide 
reductase, interferes vit K metabolism).



Disadvantages

• Difficulty of establishing and maintaining an 
adequate level of the INR.
– intercurrent illnesses,  
– a myriad of interacting drugs, 
– dietary changes, alcohol.

• Monitor INR, adjust dose.
• Long half-life, delayed onset of action.
 



Dabigatran

• 1980s Discovered from a panel of chemicals with 
similar structure to benzamidine-based thrombin 
inhibitor α-NAPAP (N-alpha-(2-
naphthylsulfonylglycyl)-4-amidinophenylalanine 
piperidide), which had been known since the 
1980s as a powerful inhibitor of thrombin and 
trypsin.

• 2008 – 2010 approved by European Medicines 
Agency, NHS, FDA. For non valvular AF, hip and 
knee surgery.



RE-LY
• (RE-LY), demonstrated in an unblinded design that patients randomly assigned to 

150 mg BID of the new drug in comparison with warfarin had a significantly lower 
rate of ischemic stroke, and no higher risk of major bleeding.7 

• Several other prespecified outcomes added additional nuances of the sort that 
make clinical decision making in this realm so multifaceted and challenging: in 
comparison with warfarin, dabigatran caused significantly fewer intracerebral 
hemorrhages and deaths from vascular causes, although the risk of major bleeding 
was similar overall. 

• It had a nearly significant (P0.051) advantage for all-cause mortality as well. 
• Yet, the new drug also led to significantly more symptomatic dyspepsia. 
• A statistically significant 38% increase in the risk of myocardial infarction with 

dabigatran was initially reported; when 30 new myocardial infarctions were found 
on closer inspection of trial data, that incidence remained elevated at a 27% 
increase, but fell below the conventional level of statistical significance.8 

• Overall, however, the findings indicated that the net clinical risk-benefit balance 
for the 2 drugs favored dabigatran, at least as far as the data from RE-LY went.





Mechanical valves



Rivaroxaban

• Highly selective direct Factor Xa inhibitor with 
oral bioavailability and rapid onset of action. 

• No effect on thrombin or platelets. 
• Predictable pharmacokinetics. 
• Allows predictable anticoagulation with no 

need for dose adjustments and monitoring.
• Trials excluded patients with liver disease 

therefore safety is unknown.



Disadvantages of NOAC



CHADS2



Relevant risk scores



Baseline characteristics



Results



Results



Discussion
• Our results show that stroke and systemic embolic events were signifi cantly 

reduced in patients receiving new oral anticoagulants. This benefi t was mainly 
driven by substantial protection against haemorrhagic stroke, which was reduced 
by half.

• For the prevention of ischaemic stroke, the new oral anticoagulants had similar effi 
cacy to warfarin, which itself is very eff ective in this regard and reduces ischaemic 
stroke by two-thirds compared with placebo.27

• In general, the new oral anticoagulants had a favourable safety profi le compared 
with warfarin; however, they were associated with an increase in gastrointestinal 
bleeding.

• They were also associated with a signifi cant reduction in all cause-mortality 
compared with warfarin.

• the two low-dose new oral anticoagulant regimens showed that although they 
have a similar effi cacy to warfarin for protection against all stroke or systemic 
embolic events, they are not as eff ective for protection against ischaemic stroke in 
particular. However, they do have a safer profi le than warfarin and preserve the 
mortality benefi t noted with the high-dose regimens. Consequently, low-dose 
regimens might be an appealing option for frail patients or for those who have a 
high risk for bleeding with full-dose anticoagulation.
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In summary, it cannot be denied that the new oral direct
factor inhibitor anticoagulants offer pharmacokinetic 
characteristics
of interest to patients and clinicians. However, there
are enough unknowns at the present time to caution healthcare
providers against the use of these agents as first-line
therapy for patients with AF. Until we understand the impacts
that various levels of drug nonadherence have on outcome,
the appropriate assays to measure anticoagulant effect when
needed, the means to manage major bleeding or drug overdose
or drug reversal, and the characteristics of the appropriate
patient candidate, these new agents should not automatically
replace warfarin in patients with AF and should not be
used as first-line therapy in patients with AF.





Ahmed Oliemy

• Pros
• -High impact factor journal.
• -High level of evidence.
• Cons
• -Putting 4 drugs with different mechanisms of action in the 

same basket is not quiet reasonable as this makes it a 
heterogeneous group which adversely affect the accuracy of 
the results,

• -the 4 new anti-coagulants still need to be compared against 
each other to figure out which is the best regarding stroke 
prevention and bleeding complications.



Pros
1. Meta-analysis
2. Lancet
3. Reputable authors
4. Comprehensive analysis using 

TTR 65% (new NICE 2014)
5. Acknowledgement of under-

representation of vulnerable 
population –adults more than 75, 
prev stroke, renal impairment 

6. Shows effectiveness of NOAC 
even in Warfarin experienced 
patients

7. Separate analysis of high dose + 
low dose regiments

8. Conflicts declared

Cons
1. Assumption that all NOACs are equal in 

efficacy- trials considered different 
NOACs

2. The overall beneficial effect was mainly 
driven by a large reduction in 
haemorrhagic stroke (RR on combined 
data: 0.49) 

3. Reduction in all cause mortality done 
using RCTs which were not powered to 
consider all cause mortality as a 
secondary outcome. 

4. Higher rate of GI bleeding – no further 
discussion

5. No mention of reversal, which would be 
of benefit should there be a ?GI bleed??

6. Biggest reduction was seen with 
TTR<65% - should they have been on 
warfarin in the first place? 

7. CHADS2 score 0-1 ? Should they be 
warfarinised? Previously aspirin!

8. Cost benefit analysis not done
In summary – minimal benefit if TTR>65% for VKA 
(better ICH profile) but may increase GI Bleeds. 
Benefit in Ischaemic stroke similar to warfarin at 
high dose, inferior at low dose. MI increased at low 
dose 

Sanjeet Singh



Article
Pros
- Meta-analysis with large overall patient numbers
- Patient factors such as age and gender were well matched among 

trials.
- Apart from strokes and systemic embolism, other secondary end 

points were included

Cons
- Patient’s risk for stroke differed significantly across the trials.
- Drugs compared to warfarin were two different class of drugs.

Rodger   



Comparison of the efficacy and safety of new oral 
anticoagulants with warfarin in patients with AF.

Positives:
• Population sampling was 

good.
• High risk and vulnerable 

groups of patients were 
included.

• The trials selected were 
subjected to a thorough 
meta-analysis.

Negatives:
• The study centred on the 

benefits of high dose new 
anti-coagulants compared 
with warfarin, which may 
not be suitable for all 
patients.

• The article claims not be 
funded however there are 
considerable conflicts of 
interests stated by the 
contributors.



Key results Study weakness

42 411 NOAC vs 29 272 
warfarin – quite even 
populations

Four studies from stage 3, 
drug company funded 

Favours NOAC with 19% 
reduction of Stroke or 
systemic embolic events 

ROCKET (rivaroxaban) p=0.12 
and ENGAGE (edoxaban) 
p=0.10 non-significant 

NOAC significantly better only 
in haemorrhagic - not 
ischaemic stroke

Low dose  studies show 
increase in ischaemic stroke vs 
warfarin

Low dose regimens looked at 
only at dabigatran and 
edoxaban

CHAD 0-1 ?Anticoagulants in 
RE-LY and Aristotle
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