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Objectives

1. Identify the sick patient: who to send to the ED vs who can wait 
for outpatient referral

2. Learn how to and in who to initiate rate and rhythm controlling 
medication

3. Identify patients who might benefit from further intervention

4. Understand the different oral anticoagulants available for your 
patients



NEJM,	  1998

In patients with 
paroxysmal AF, the 
vast majority of atrial 
premature beats 
originate in the 
pulmonary veins 
(94% of all triggers).
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Catheter ablation for atrial fibrillation (pulmonary vein isolation)

Santangeli et al. Heart rhythm July 2017. 14;7. 1087

Other AF triggers outside 
the pulmonary veins



2017 HRS expert consensus statement on catheter and surgical ablation of atrial fibrillation. J Interv Card Electrophysiol (2017) 50:1-55

Hypotheses	  regarding	  mechanisms	  of	  atrial	  fibrillation

Multiple	  wavelets Rapidly	  discharging	  
automatic	  foci

Single	  reentrant	  circuit	  
with	  fibrillatory
conduction

Functional	  reentry	  from	  
rotors	  or	  spiral	  waves

AF	  maintenance	  due	  to	  
dissociation	  between	  
epicardium	  and	  epicardium



Atrial	  Fibrosis:	  AF	  is	  a	  progressive	  disease

-Electroanatomic mapping allows direct contact with endocardial tissue and can reveal presence 
of scar (low voltage areas), not detectable by any imaging method  
-In contrast to paroxysmal AF, an important proportion of patients with persistent AF have 
regional increase in atrial fibrosis that is associated with greater frequency of AF

Arentz, Circulation Arrhythmia and Electrophysiology. 2016.



Right-sided CTI Atrial flutter is not Atrial Fibrillation, but still needs anticoagulation 



-During cavo-tricuspid isthmus ablation, the tachycardia terminates during the initial 
gradual downslope of the p wave indicating that this is the isthmus
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Inferior	  leads



Patient	  Populations:	  Who	  is	  at	  Risk	  for	  AF?



Patient	  Populations:	  Who	  is	  at	  Risk	  for	  AF?

REVEAL-AF study: 385 patients with no history of AF (CHADS2 score of ≥ 3 or 
2 with 1 extra risk factor) underwent LINQ monitor implant

29%	  detection	  rate	  of	  AF	  lasting	  ≥	  	  6	  min.
AF	  would	  have	  gone	  undetected	  in	  most	  
pts	  had	  monitoring	  been	  limited	  to	  30	  
days.	  AF	  incidence	  was	  higher	  in	  older	  
and	  more	  obese	  patients

Reiffel et al. JAMA Cardiol. 2017;2(10):1120-1127



Special	  Patient	  Populations	  Undergoing	  AF	  Ablation
CASTLE-AF: 398 heart failure pts 
with ICDs were enrolled
Randomized to medical therapy vs 
ablation

Significant	  reduction	  in	  composite	  
outcome	  of	  death	  and	  
hospitalization	  for	  heart	  failure	  
and	  in	  all-‐cause	  mortality	  alone

HR	  0.62

HR	  0.53



Treatment	  of	  AF
1.	  	  	  Risk	  Factor	  modification
2.	  	  	  Heart	  rate	  control	  :	  goal	  
resting	   HR	  <	  110bpm
3.	  Rhythm	  Control
4.	  Anticoagulation	  	  

2016 Focused Update of the Canadian Cardiovascular Society Guidelines for the Management of Atrial Fibrillation. CJC 32 (2016) 1170-1185

-‐Flecainide/propafenone:	  class	  Ic	  (Na	  
channel	  blockers)
-‐Sotalol:	  class	  III	  (K+	  ch	  blocker	  +	  BB)
-‐Amiodarone:	  class	  III	  – reserved	  for	  pts	  with	  
significant	  HF/systolic	  dysf’n	  EF	  <35%
-‐Dronedarone:	  class	  III	  
-‐Dofetilide:	  class	  III	  (blocks	  Ikr)

Ablation

II
b

I	  (PAF)	  IIa
(persistent)
IIb
(longstanding	  
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Modifiable Risk Factors

Weight
Alcohol intake
OSA
(the classics: DLP, htn, CAD)



Voskoboinik et al. JACC 2016;68:2567



Alcohol-‐AF	  Trial
Inclusion: patients with paroxysmal AF (minimum 2 episodes in last 6 months), 
or persistent AF requiring cardioversion

Average alcohol intake >=10 standard drinks per week
Exclusions: permanent AF, LVEF < 35%, alcohol dependence or psychiatric 
comorbidity, liver cirrhosis

Multicenter, prospective, open-label randomized controlled trial at 6 Australian 
hospital
Randomized 1:1 to undertake abstinence or continue consumption
Monitoring: Implantable loop monitor or existing pacemaker or twice daily Alive 
Cor mobile phone app in conjunction with holter monitoring

Follow-up 6 months

Abstinence arm: counsellors, urine testing, positive reinforcement by study 
investigators.











Mechanisms: AF and obesity
1. Hemodynamics: LA and 
systolic BP increase with LV 
diastolic dysfn and resultant 
atrial stretch/fibrosis
2. Adipose tissue: hypoxic state 
is proinflammatory; pericardial 
fat (conduction heterogenity)
3. Activation of RAAS, TGF-b, 
connective tissue GF: écollagen 
deposition
4. Autonomic dysregulation; 
OSA. 



Pathak...Sanders. Weight management and AF. JACC Vol. 65, No 20. 2015.

Limitations: Confounding by indication and residual confounding between groups
- Cluster effect of obesity and weight loss on other CV risk factors
- Prevalence of OSA much higher in this study – 50% vs  ORBIT –AF 18%
- Same population demonstrated decreased AF if exercise tolerance improved

LEGACY Study 355	  pts	  BMI	  
≥	  27
Paroxysmal
/persistent	  
AF
-‐primary	  
outcome	  AF	  
burden

7-‐day	  holters,	  
AFSS	  score



Anticoagulation



Atrial	  Fibrillation	  in	  the	  absence	  of	  mechanical	  heart	  
valves,	  rheumatic	  mitral	  stenosis,	  or	  moderate	  to	  
severe	  nonrheumatic mitral	  stenosis.

Non-‐valvular	  AF:	  Definition

2018 Focused Update of the Canadian Cardiovascular Society Guidelines for the Management of Atrial Fibrillation. CJC (2018) 



Oral	  anticoagulant	  therapy	  is	  justified	  when	  the	  annual	  risk	  of	  
stroke	  exceeds	  1.5%
OAC	  for	  patients	  age	  ≥	  65	  (even	  without	  other	  criteria)
ASA	  for	  patients	  with	  vascular	  disease	  (?	  questions	  remain)

2016 Focused Update of the Canadian Cardiovascular Society Guidelines for the Management of Atrial Fibrillation. CJC 32 (2016) 1170-1185

Risk	  of	  Thromboembolism



Hart et al. Ann Intern Med. 2007;146:857-867

ischemic	  stroke	  ê by	  67%	  (95%	  CI	  
54-‐77)
Hemorrhagic	  stroke	  ê by	  64%	  
(95%	  CI	  49-‐74)

Death:	  ê by	  26%	  (95%	  CI	  3-‐43)

Warfarin	  vs Placebo

NNT	  to	  prevent	  1	  stroke	  is	  37	  
(secondary	  prevention	  =	  12)



NOACS Currently Available in Canada



Favours  NOAC Favours  Warfarin1.0

Stroke or Systemic Embolic Event

Major Bleeding

Favours  NOAC Favours  Warfarin
1.0 2.00.5

Ruff CT, et al. Lancet 2014;383:955-62

Overall stroke or systemic embolic event was reduced by the DOACs 
compared to warfarin (RR 0.81, 95% CI 0.73-0.91)

Trend towards reduced major bleeding risk (RR 0.86 95% CI 0.73-1.00)



CrCl:  creatinine clearance;;  P-gp:  P-glycoprotein
*e.g.     Renal  impairment,  extensive  cerebral  infarction  (haemorrhagic or  ischemic)  within  the  last  
6  months,  active  peptic  ulcer  disease  with  recent  bleeding

Edoxaban: 
-Increased INR can be seen, the INR is not valid in interpreting level of anticoagulation
-limited data in patients with severe renal impairment (CrCl<30 mL/min) or on dialysis 
(in US and Europe, Edoxaban is approved to CrCl >15mL/min). 
-The absorption of edoxaban is mediated by P-glycoprotein (P-gp). Interaction 
specifically with cyclosporine, dronedarone, erythromycin, quinidine, and ketoconazole 
(no dose reduction with amiodarone and verapamil). 

Age	  is	  not	  a	  reason	  to	  decrease	  
the	  dose	  for	  edox or	  rivaroxaban



NOAC	  Dose	  Modification	  for	  BMI

From	  Current	  Canadian	  Product	  Monographs.

NOAC Weight-related Contraindication / Dose Adjustments

Apixaban
If patient weighs ≤60 kg AND has another dose-reduction 
criterion (Age ≥80 years or creatinine ≥133 µmol/L), use 
2.5 mg b.i.d. dose

Dabigatran None

Edoxaban If patient weighs ≤60 kg, use 30 mg q.d. dose

Rivaroxaban None

31

None of the NOACs are contraindicated or require dose adjustment for high BMI



Percentage of Obese Patients in the ENGAGE-AF TIMI 48 Trial

• 10% had a BMI 35-40 and 5.5% BMI > 40



Trough Anti-Xa levels remained the same across BMI groups

Trough anti-Factor Xa



-Higher BMI was independently associated with lower risks of stroke and of death. 
-Higher BMI was associated with an increased risk of bleeding, despite good control of 
INR in the warfarin group and no difference in edoxaban concentrations or anti-Factor 
Xa activity, as the BMI increased. 

Take-‐home:
–The	  efficacy	  and	  safety	  profiles	  of	  edoxaban	  relative	  to	  well-‐managed	  warfarin	  were	  
similar	  across	  BMI	  groups.	  The	  similar	  pharmacokinetic	  and	  pharmacodynamic	  results	  
with	  edoxaban	  across	  the	  range	  of	  BMIs	  support	  the	  clinical	  observations.



Real-‐life	  Use	  of	  Edoxaban:	  Outcomes	  by	  BMI	  Range
Data	  from	  the	  European	  arm	  of	  the	  Global	  ETNA-‐AF	  
Programme	  (N=11,931)

Weiss	  TW,	  et	  al.	  Presented	  at	  ESC	  2019;	  Poster	  
#P4766.
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BMI:

Conclusions: Within the ranges tested, BMI did not affect 1-
year efficacy or severe bleeding outcomes with edoxaban



Rhythm	  Control





Rhythm	  Control	  Strategy	  in	  the	  ED



Medications	  for	  Pharmacological	  cardioversion

2018 Focused Update of the Canadian Cardiovascular Society Guidelines for the Management of Atrial Fibrillation. CJC (2018) 



Cardioversion



Risk	  and	  Mechanisms	  of	  Thromboembolism	  
post	  cardioversion

• 1-‐month	  risk	  of	  stroke	  or	  systemic	  embolism	  after	  cardioversion=	  
0.46%	  for	  those	  treated	  with	  warfarin	  and	  0.31%	  for	  those	  treated	  
with	  NOAC	  (ie.	  double	  the	  risk	  of	  a	  patient	  not	  undergoing	  
cardioversion)

• In	  patients	  not	  receiving	  anticoagulation,	  the	  risk	  of	  a	  
thromboembolic	  event	  is	  1.9%

Mechanisms
1. Generation	  of	  thrombi	  during	  the	  atrial	  fibrillation	  episode	  with	  

embolization	  after	  sinus	  rhythm	  is	  achieved

2. Atrial	  stunning:	  development	  of	  new	  thromboemboli post	  
cardioversion as	  a	  result	  of	  atrial	  dysfunction



2018 Focused Update of the Canadian Cardiovascular Society Guidelines for the Management of Atrial Fibrillation. CJC (2018) 



Indications	  for	  AF	  ablation

2017 HRS expert consensus statement on catheter and surgical ablation of atrial fibrillation. J Interv Card Electrophysiol (2017) 50:1-55
Contemporary AF managemenet. Andrade et al. CJC 33 (2017) 965-976

Paroxysmal:	  
AF	  terminates	  with	  
intervention	  or	  
spontaneously	   within	  7	  
days	  of	  onset

Persistent:	  
AF	  that	  is	  sustained	  beyond	  
7	  days	  but	  <	  3	  months

Longstanding	   persistent:
Continuous	   AF	  >	  12	  
months	  duration

Success	  rate	  in	  maintaining	  sinus	  rhythm:	  
catheter	  ablation:	  66-‐89%
antiarrhythmics:	  9-‐58%



AF	  Ablation	  Procedure



AF	  Ablation	  Procedure

The mapping and ablation catheters have 
magnetic sensors that link to patches on 
the patient’s front and back with a 
reference under the table/at torso level.



RAO LAO

Alkhouli et al. JACC Cardiovascular Interventions. Volume 9, 24 (2016), 2465-2480

Intracardiac echo.	  FO	  =	  fossa	  ovalis



Site-‐Specific	  Transseptal	  Puncture	  for	  Various	  
Intracardiac	  Interventions

AF	  ablation

LAA	  closure

MitraClip PFO	  closure

Perc LVAD

1.	  Fluoroscopy	  with	  
catheter	  location
2.	  Hemodynamics
3.	  TEE
4.	  Intracardiacecho	  (ICE)

Coronary	  sinus	  
catheter

Alkhouli et al. JACC Volume 9, 24 (2016), 2465-2480



AF	  Ablation	  Procedure:	  Mapping
A left atrial electroanatomic map 
is created using a multielectrode 
mapping catheter (lasso or 
pentaray). 

Coronary	  sinus	  
catheter



Radiofrequency Cryoablation

Contact	  Sensing	  RF	  
catheters	  since	  
2014	  =	  more	  
efficacious	  lesions	  
and	  safer	  
procedure



Radiofrequency Lesion Sets

Anterior/superior view

Different	  lesion	  sets	  are	  created	  depending	  on	  location	  of	  scar,	  persistent	  vs	  
paroxysmal	  AF,	  recurrent	  atrial	  tachycardias/flutters	  (red=scar,	  purple=healthy)

Anterior	  
mitral	  line

Roof	  line
Posterior	  wall	  
isolation

Anterior	  right	  and	  left	  
pulmonary	  veins



Right	  inferior	  pulmonary	  vein	  electrograms:	  AF	  
continues	  despite	  sinus	  rhythm	  in	  the	  atrium

Left	  atrial	  
electrograms

AF Normal	  sinus



Cases:

Anticoagulation	  concerns



CASE:	  90	  year-‐old	  Female

90F with a dual-chamber pacemaker

-PMHx: hypertension, osteoarthritis. 
-Medications: norvasc 5mg po Qdaily, gabapentin, ecASA 80mg Qd
-Lives alone with caregiver, uses a cane/walker. 
-Needs help with most ADLs/IADLs
-She was known to have AF in the past, but due to her high risk of 
falls, so she was started on ASA alone.

On pacemaker 
interrogation, found to be in 
AF 40% of the time since 
last follow-up 6 months ago



90	  year-‐old	  Female	  with	  Asymptomatic	  AF	  on	  Pacemaker	  

A. Continue her ASA: her fall risk is too high

B. Start a DOAC with dose reduction?

C. Start DOAC without a dose reduction?

D. Start warfarin 

Weight 70kg; Creat Cl 60mlmin; no valvular disease on echo

Do you:



Should	  frail	  patients	  at	  risk	  of	  falls	  
receive	  a	  lower	  dose	  of	  a	  DOAC?



Adapted	  from	  Banerjee	   A,	  et	  al.	  Am	  J	  Med	  2014;	  127(10):972-‐8.
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Prior	  History	  of	  Falls
n	  =	  76

No	  History	  of	  Falls
n	  =	  7080

Events Event	  Rate Events Event	  Rate P-‐Value*

Ischemic	  stroke 9 1.18	  (0.54-‐2.25) 353 0.50	  (0.45-‐0.55) .01

Ischemic	  
stroke/thromboembolism 12 1.58	  (0.82-‐2.76) 533 0.75	  (0.68-‐0.83) .01

Hemorrhagic	  stroke 3 0.39	  (0.08-‐1.15) 98 0.14	  (0.11-‐0.17) .09

Bleeding 8 1.05	  (0.45-‐2.07) 542 0.77	  (0.77-‐0.83) .38

All-‐cause	  mortality 20 2.63	  (1.61-‐4.06) 827 1.17	  (1.07-‐1.27) <.0001

-Among 7156 patients with AF, prior fall history was uncommon (1.1%)
-higher risk scores for stroke/thromboembolism, but not for bleeding
-In multivariable analyses, prior hx of falls was independently associated 
with increased risk of stroke/thromboembolism (HR 5.19), major 
bleeding (HR 3.32), and all-cause mortality (HR 3.69)



Increased	  risk	  of	  intracranial	  hemorrhage	  with	  falling	  
vs.	  

the	  baseline	  risk	  of	  stroke	  in	  this	  higher-‐risk	  population

Risk of 
intracranial 
hemorrhage 
with fall

Risk of stroke

DOACs have consistently been linked 
with an approximately 50% reduced 
risk for intracranial bleedings as 
compared with coumadin



Pre-‐specified	  Analysis	  of	  Risk	  of	  Falls:	  No	  Significant	  
Impact	  of	  Fall	  Risk	  on	  Efficacy	  of	  Edoxaban 60/30	  mg	  

(ENGAGE	  AF-‐TIMI	  48)

Steffel  J, et al. J Am Coll Cardiol 2016; 68:1169-78. 

Patients were categorized as having an increased risk of falling if they 
had any of the following 8 criteria at randomization:

Prior history of falls
Lower extremity weakness
Poor balance
Cognitive impairment

Orthostatic hypotension
Use of psychotropic drugs
Severe Arthritis
Dizziness

900 patients (4.3%) were judged at randomization to be at increased 
risk of falling
-overall older, more often female, and higher incidence of 
comorbidities (CAD, DM2, moderate renal insufficiency). 
-Higher stroke risk, and more frequently a history of stroke or TIA



Steffel  J, et al. J Am Coll Cardiol 2016; 68:1169-78. 



Steffel  J, et al. J Am Coll Cardiol 2016; 68:1169-78. 

Consistent relative efficacy and safety of edoxaban compared with 
warfarin in patients with an increased risk of falls



Steffel  J, et al. J Am Coll Cardiol 2016; 68:1169-78. 

-Because patients at increased risk of falling demonstrate a higher risk of events, 
treatment with high dose edoxaban resulted in a greater ARR for the most severe 
bleeding events (i.e., intracranial, life-threatening, or fatal bleeding as compared with 
patients not at increased risk of falls).
-Fewer than 6 pts would need to be treated for 10 years with edoxaban vs warfarin to 
prevent either an ICH or occurrence of death, disabling stroke or life-threatening 
bleeding. 



No	  Significant	  Impact	  of	  Fall	  Risk	  on	  Efficacy	  of	  Apixaban	  
(ARISTOTLE)

Rao	  MP,	  et	  al.	  Am	  J	  Med	  2018;	  131:269-‐75.
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Apixaban Warfarin
Rate	  Difference	  
(Apixaban	  –
Warfarin)

Stroke/Systemic	  
embolism

History	  of	  falls 1.76	  (12) 1.99	  (13) -‐0.23	  (-‐1.70	  -‐ 1.24)

No history	  of	  falls 1.23	  (177) 1.63	  (234) -‐0.41	  (-‐0.68	  -‐ -‐0.13)

Death	  from	  any	  cause

History	  of	  falls 6.41	  (45) 6.74	  (45) -‐0.33	  (-‐3.04	  -‐ 2.39)

No history	  of	  falls 3.17	  (469) 3.71	  (546) -‐0.53	  (-‐0.96	  -‐ -‐0.11)

Hemorrhagic	  stroke

History	  of	  falls 0.14	  (1) 0.45	  (3) -‐0.31	  (-‐0.90	  -‐ 0.28)

No history	  of	  falls 0.23	  (3/) 0.47	  (68) -‐0.24	  (-‐0.38	  -‐ -‐0.11)

Major	  bleeding

History	  of	  falls 4.35	  (26) 5.38	  (31) -‐1.03	  (-‐3.56	  -‐ 1.50)

No history	  of	  falls 2.07	  (274) 3.00	  (389) -‐0.93	  (-‐1.32	  -‐ -‐0.54)

Intracranial	  bleeding

History	  of	  falls 0.33	  (2) 1.69	  (10) -‐1.37	  (-‐2.51	  -‐ -‐0.22)

No history	  of	  falls 0.32	  (43) 0.78	  (103) -‐0.46	  (-‐0.64	  -‐ -‐0.28)

Subdural	  bleeding

History	  of	  falls 0.00	  (0) 0.85	  (5) -‐0.85	  (-‐1.59	  -‐ -‐0.10)

No history	  of	  falls 0.07	  (9) 0.21	  (27) -‐0.14	  (-‐0.23	  -‐ -‐0.05)

-2-4 0 2

Warfarin betterApixaban better

Benefits of apixaban over warfarin preserved: 80% reduction in intracranial bleeding; 



“Frail	  patients	  at	  risk	  of	  falls	  should	  receive	  the	  
lower	  dose	  of	  NOACs.”	  
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Conclusion: 
There is no compelling evidence to support this statement. Indeed, 
the number needed to treat to prevent thromboembolic events with 
appropriately dosed NOACs appears to be substantially lower 
among patients with increased risk of falls compared to those 
without such risk.



90	  year-‐old	  Female	  with	  Asymptomatic	  AF	  on	  Pacemaker	  

A. Continue her ASA: her fall risk is too high

B. Start a DOAC with dose reduction?

C. Start DOAC without a dose reduction?

D. Start warfarin 

Weight 70kg; Creat Cl 60mlmin; no valvular disease on echo

Do you:

It Depends…



NOAC	  benefits	  clearly	  outweigh	  risks	  in	  very	  elderly	  people	  
(over	  80	  years	  old	  and	  even	  over	  85	  years).



Proportion	  of	  Patients
≥80	  and	  ≥85	  Years	  in	  Major	  NOAC	  Trials

Adapted from Kato ET, et al. Ageing Res Rev 2019; 49:115-24.
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26%

34%

23%

13%
4%

ENGAGE	  AF-‐TIMI	  48
Edoxaban
n=21,105

≥80	  yrs:	  n=3,591
≥85	  yrs:	  n=899	  
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Numbers	  of	  Patients
≥80	  and	  ≥85	  Years	  in	  Major	  NOAC	  Trials

Adapted	  from	  Kato	  ET,	  et	  al.	  Ageing	  Res	  Rev	  2019;	  49:115-‐24.

Study Total	  N n	  ≥80	  
Years

n	  ≥85	  
Years	  

ARISTOTLE	  (apixaban) 18,201 2,436 322

RE-‐LY	  (dabigatran) 18,113 3,027 722

ENGAGE	  AF-‐TIMI	  48	  
(edoxaban) 21,105 3,591 899

ROCKET-‐AF	  (rivaroxaban) 14,624 1,305 622

Total,	  4	  studies 72,043 10,359 2,565
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No	  Specific	  Frailty	  /	  Fall	  Criteria
for	  NOAC	  Dose	  Reduction

CrCl:	  creatinine	  clearance;	  P-‐gp:	  P-‐glycoprotein	  -‐ *Except	  verapamil	   and	  amiodarone
From	  current	  Canadian	  product	  monographs.	  

Same as 30  

Age	  ≥	  80	  years Weight	   ≤	  60	  kg Creatinine	   ≥	  133	  
µmol/L

2.5	  mg	  Twice-‐
daily

If	  ≥	  2	  criteria If	  ≤	  1	  criteria

5	  mg	  
Twice-‐daily

Apixaban

CrCl	  15-‐49	  ml/min

15	  mg	  once-‐daily

RivaroxabanEdoxaban

CrCl	  30-‐50	  ml/min Weight	  ≤	  60kg Strong	  P-‐gp	  inhibitor*

30	  mg	  once-‐daily

If	  ≥1	  criteria

Age	  ≥	  80	  years Age	  75–80	  years

110	  mg	  
Twice-‐daily

110	  mg	  
Twice-‐daily

150	  mg	  
Twice-‐daily

Dabigatran

Low	  thromboembolic	  
risk	  and	  high	  risk	  of	  

bleeding	  

General
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Efficacy and Safety of Edoxaban in Elderly Patients With 
Atrial Fibrillation in the ENGAGE AF–TIMI 48 Trial

Kato ET, et al. J Am Heart Assoc 
2016 



Efficacy and Safety of Edoxaban in Elderly Patients With 
Atrial Fibrillation in the ENGAGE AF–TIMI 48 Trial

Age	  65
-Age has a greater impact 
on bleeding: as age 
increases, the slope for 
major bleeding increases 
more sharply than the 
corresponding slope for 
stroke, particularly > age 
75

Kato ET, et al. J Am Heart Assoc 
2016 



Antithrombotic	  Efficacy	  (Stroke/SEE)	  of	  NOACs	  vs.	  
Warfarin	  in	  Subgroups	  80-‐84	  and	  ≥85	  Years	  in	  Major	  
NOAC	  Trials

Adapted	  from	  Kato	  ET,	  et	  al.	  Ageing	  Res	  Rev	  2019;	  49:115-‐24.
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Trial Age	  (yrs) HR	  (95%	  CI) Pinteraction
*

RE-‐LY
(150	  mg)

80-‐84 0.67	  (0.41,	  1.10)
0.996

≥85 0.70	  (0.31,	  1.57)

RE-‐LY
(110	  mg)

80-‐84 0.75	  (0.46,	  1.23)
0.39

≥85 0.52	  (0.21,	  1.29)

ROCKET	  AF
>80 0.91	  (0.60,	  1.40)

0.31†
≥85 0.92	  (0.34,	  2.47)

ARISTOTLE
≥80 0.81	  (0.51,	  1.29) 0.74§

≥85 0.35	  (0.14,	  0.89) NA
ENGAGE
AF-‐TIMI48	  
(60/30mg)

≥80 0.88	  (0.64,	  1.20) 0.39§

≥85 0.73	  (0.40,	  1.33) 0.68¶
100.1 1

Favors 
NOAC

Favors 
warfarin

*Pinterac tion represents interaction between age and treatment. †indicates Pintera ct ion betweenage (age cut point at 75 years) and treatment, ‡indicates Pinterac tion between age (age cut point at <65 years, 65–74 years, and ≥75
years) and treatment,§indicates Pinterac tion between age (age cut point at 80 years), and ¶indicates Pinterac tion between age (age cut point at 85 years). Otherwise, Pinteract ion represents interaction betweenage and treatment at
the shown age cut points.



Safety	  (Major	  Bleeding)	  of	  NOACs	  vs.	  Warfarin	  in	  
Subgroups	  80-‐84	  and	  ≥85	  Years	  in	  Major	  NOAC	  Trials

Adapted	  from	  Kato	  ET,	  et	  al.	  Ageing	  Res	  Rev	  2019;	  49:115-‐24.
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Trial Age	  (yrs) HR	  (95%	  CI) Pinteraction
*

RE-‐LY
(150	  mg)

80-‐84 1.41	  (1.02,	  1.94)

0.001
≥85 1.22	  (0.74,	  2.02)

RE-‐LY
(110	  mg)

80-‐84 1.18	  (0.84,	  1.65)

0.006
≥85 1.01	  (0.59,	  1.73)

ROCKET	  AF
>80 1.20	  (1.04,	  1.40)

0.009†
≥85 1.13	  (0.84,	  1.52)

ARISTOTLE
≥80 0.66	  (0.48,	  0.90) 0.54§

≥85 0.65	  (0.36,	  1.15) NA

ENGAGE
AF-‐TIMI48	  
(60/30mg)

≥80 0.75	  (0.58,	  0.98) 0.37§

≥85 0.58	  (0.35,	  0.94) 0.35¶

100.1 1Favors NOAC Favors warfarin

*Pinterac tion represents interaction between age and treatment. †indicates Pinterac tion between age (age cut point at 75 years) and treatment, ‡indicates Pinteract ion betweenage (age cut point at <65 years, 65–74 years, and ≥75
years) and treatment,§indicates Pinteract ion betweenage (age cut point at 80 years), and ¶indicates Pinterac tion betweenage (age cut point at 85 years). Otherwise, Pinteract ion represents interaction between age and treatment at
the shown age cut points.

Because a stronger association with age is observed with bleeding than with 
ischemic events, the net benefit of apixaban and adoxaban over warfarin is greater 
in elderly patients compared to younger



Greater	  Net	  Clinical	  Benefit*	  of	  Edoxaban	  in	  Older	  
Age	  Groups	  in	  ENGAGE	  AF-‐TIMI	  48

*Incorporating	  death,	   stroke;	  systemic	  embolic	  events,	  major	  bleeding
Kato	  ET,	  et	  al.	   J	  Am	  Heart	  Assoc	  2016;	  5(5).	  
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Age <65 yrs Age 65-74 yrs Age ≥75 yrs

Warfarin 4.9 7.3 11.2

Edoxoban	   60/30 4.8 6.4 9.7

Event rates (%/yr)Due to the higher thromboembolic and particularly bleeding risk in 
the elderly as compared to younger patients, the absolute benefits of 
edoxaban over warfarin were more marked in older patients. 
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“NOAC	  benefits	  clearly	  outweigh	  risks	  in	  very	  elderly	  
people	  (over	  80	  years	  old	  and	  even	  over	  85	  years).”

Conclusion: 
The evidence base for NOACs clearly shows a continued (and 
potentially even stronger) treatment effect for overall clinical benefit 
among older adults. 
-There is a caveat that the proportion of very elderly patients in the 
major NOAC clinical trials was fairly low.



Case:	  46M
Medical history: 

GI bleeding s/p right anterior hemicolectomy from infectious CMV 
colitis

DM-1 on insulin, htn, glaucoma, chronic renal failure

Medications:  ASA 80mg Qd, rosuvastatin 10mg Qd, candesartan 8mg Qd, 
sevalamer, pantoprazole

Present history:
Increasing fatigue and dyspnea on exertion over the last month 

Patient	  has	  a	  high	  risk	  of	  bleeding!	  What	  next?





Case:	  46M
PLAN:

Typical	  Flutter	  ablation	  +	  Watchman	  Implant	  during	  same	  
procedure



Left	  ventricle

Left	  atrium

During	  atrial	  fibrillation	  blood	  clots	  can	  form	  within	  left	  atrial	  appendage;	  these	  can	  
break	  off	  and	  cause	  stroke	  and	  systemic	  emboli

Left	  atrial	  
appendage

CLOT

CLOT



Left	  atrial	  appendage	  occlusion	  is	  a	  minimally-‐invasive	  procedure	  performed	  in	  the	  
cath/EP	  lab.	  

Indicated	  in	  patients	  who	  are	  at	  increased	  risk	  for	  stroke	  (based	  on	  CHADS	  score)	  but	  
are	  unable	  to	  take	  an	  oral	  anticoagulant.



5-year combined 
outcomes of 
PREVAIL and 
PROTECT trials

Left atrial appendage 
closure provides 
stroke prevention in 
nonvalvular AF 
comparable to 
warfarin, with 
additional reductions 
in major bleeding 
(particularly 
hemorrhagic stroke) 
and mortality

Ischemic	  stroke	  risk

Untreated	  AF

Treated	  with	  
coumadin

CHA2DS2-‐VASc	  score



Singh SM, Micieli A, Wijeysundera HC. Economic evaluation of percutaneous left atrial appendage occlusion, dabigatran,
and warfarin for stroke prevention in patients with nonvalvular atrial fibrillation. Circulation. 2013;127:2414-2423.


