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NOACs in a cell based model of coagulation.
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Ix for  Anticoagulation in Adult CHD
Canadian J  Cardiology 2017;33 1597-1603



CHA2DS2-VASc: stroke risk 

Bleeding risk 

CHA2DS2-VASc and HAS-BLED scores 
have not been validated in pts with CHD.



Classification of CHD complexity in adults  CHD

European Heart J 2020; 41, 4168–4177



PACES/HRS Expert Consensus Statement on Arrhythmias in Adult CHD, 2014

Atrial arrhythmias in ACHD



Am J Cardiol 2016;117:450-455

75 pts with adult CHD ( mean age 50± 13 years, 22-74 yrs)

Pre-tricuspid shunt, 31 pts (41 %)
Complex CHD , 16 pts (21%)
CHA2-DS2-VASc score ≥ 2 in 23 (31%), 
HAS-BLED score ≥ 2 in  9 (12%) 

Previous TIA/strok, 15 pts (20 %)
previous corrective cardiac op, 17 pts (23%) 
palliative surgery, 23 pts (31%) 
cyanosis, 5 pts
Fontan circulation, 3 pts

Mean FU, 12 ± 11 months



Am J Cardiol 2016;117:450-45575 pts with adult CHD ( mean age 50± 13 years)
rivaroxaban (n= 55) or apixaban (n= 13) or  dabigatran (n= 7)

There were neither thrombotic or major bleeding events nor 
major side effects.



NOTE registry (NOACs for Atrial Tachyarrhythmias in 
adult Congenital Heart Disease ), April 2014~

Prospective cohort study
99 pts with adult CHD and atrial arrhythmias  (median age 49 yrs)

Cardiovasc Drugs Ther 2017; 31:413–417

Moderate CHD, 56 % 
Complex CHD, 29%
Hx of heart failure, 33% 
Fontan palliation, 11%

Apixaban (62%)



99 pts with adult CHD VKA → NOAC

After 30 days of therapy, 
54 pts with transitioning from VKA to NOACs, 

-8 minor adverse events (5 minor bleeding; 3 side-effects) 
45 VKA-naive pts 

- No adverse events 



H. Yang et al. Internation J Cardiol 2020;299: 123–130

Multicenter prospective study of NOACs in ACHD, 530 patients

rivaroxaban 43%; 
apixaban 39%; 
dabigatran 12%; 
edoxaban 7%

(April 2014 - August 2018)



NOAC

Thromboembolic event Major bleeding

H. Yang et al. International J Cardiol 2020;299: 123–130



Thromboembolism ( N=6)

Major bleeding (N= 7)

H. Yang et al. Internation J Cardiol 2020;299: 123–130

median FU 1.0 year, 
thromboembolic event rate , 1.0%  (n = 6) per year 
major bleeding , 1.1%  (n = 7) 
minor bleeding, 6.3%  (n = 37) 



NOAC in adults Fontan circulation
Yang H, et al. Open Heart 2019;6:e000985

NOTE registery, 74 pts with a Fontan op
(mean age 32±10 years (range 18–68), 54% male)
median FU, 1.2 yrs

anabaptist, n=27; dabigatran, n=7; edoxaban, n=4; rivaroxaban, n=36



Adult Fontan pts using VKA during 3.5 yrs
previous to NOACs use

Adult Fontan pts using NOACs

median FU duration, 1.2 yrs
Thromboembolic events 3 (4.1%) 
Major bleeding, 3 (4.1%) 

Yang H, et al. Open Heart 2019;6:e000985



European Heart J 2020; 41: 4168–4177

(2005 – 2018)



European Heart J 2020; 41: 4168–4177

(2005 – 2018)



Outcome of  VKAs vs. NOACs

European Heart J 2020; 41: 4168–4177

NOACs had higher thromboembolic (3.8% vs. 2.8%), MACE 
(7.8% vs. 6.0%), bleeding rates (11.7% vs. 9.0%), and all-cause 
mortality (4.0% vs. 2.8%; all P < 0.05) after 1 year of therapy 
compared with VKAs. 



European Heart J 2020; 41: 4168–4177

NOACs vs. VKAs
N= 6504, median FU :  NOAC, 39 months  vs.   VKA,  90 months 

NOACs were still associated with increased risk of MACE 
(hazard rate,HR 1.22; 95% CI 1.09–1.36) and increased all-cause 
mortality (HR 1.43; 95% CI 1.24–1.65; both P < 0.001), but also 
bleeding (HR 1.16; 95% CI 1.04–1.29; P = 0.007) during long-term 
follow-up. 



Comparison of adverse outcome and all-cause mortality
between  NOACs and VKA

European Heart J 2020; 41: 4168–4177



Advantages and disadvantages of NOACs relevant 
to adults CHD

Canadian J Cardiol 2019; 35:1686e1697



Practical tips for using NOACs relevant to adults with CHD

 Knowledge of congenital cardiac anatomy and pathophysiology  

 Knowledge of kidney function, age, and weight  

*apixaban and edoxaban – best safety in pts with reduced renal fx

*Underweight pts (<60 kg) taking a NOAC – 4 fold higher risk of 

major bleeding
 Knowledge of comedications (AAD and antiepileptic drugs); d/t drug 

interactions

 Knowledge of Hx of bleeding, especially GI bleeding  (HAS-BLED score)  

 Establish that NOAC use is acceptable in light of the underlying CHD; if 
in doubt, favour VKA

Canadian J Cardiol 2019; 35:1686e1697

Baseline information to decide on NOAC eligibility



Initiation of treatment
 Baseline blood tests: Hb, RFT, LFT, full coagulation panel 

(*Fontan with liver Ds 

- Rivaroxaban should not be used in pts with liver dysfunction)

 Choose NOAC and correct dose

Rivaroxaban should be adjusted to Cr clearance. 

Edoxaban should be adjusted to body weight and Cr clearance. 

Apixaban should be adjusted to serum Cr, age, and BW

 If switching from a VKA: 

If INR < 2: start NOAC 

If INR 2-2.5: start NOAC the next day 

If INR > 2.5: repeat INR in 1-3 days 



 Initial FU at 1 month then every 3-6 months 

 Assess modifiable risk factors: HT, aspirin use, NSAID use, 
alcohol intake

 Determine need for blood tests (Hb, renal and liver function, 
full coagulation panel): 

Yearly for all 

Every 6 months if age older than 75 years or frail pts

Tailored if decreased renal function

 Bridging generally not recommended if temporary 
interruption  is needed

Follow-up



Suggested choices of antithrombotic medications in adults 
CHD

Canadian J Cardiol 2019; 35:1686e1697

*NOAC used with caution. 



Patients who should not be treated 
with a NOAC
 Mechanical heart valve
 Moderate to severe mitral & tricuspid stenosis
 < 3 months after cardiac op
 Severe renal or hepatic impairment
 Pregnant or breast-feeding women
 Children under 18 years
 Poor adherence



Summary

 NOACs may be safe and effective for thromboembolic 
prevention in adults with heterogeneous forms of CHD.

 But  the efficacy and safey data for NOACs in pts with 
high risk population (cyanotic CHD and Fontan 
physiology)  are still limited. Larger series with longer 
follow-up are required.



Thank you for your attention !


