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ELDERLY  PATIENTS AND AF 

Epidemiology 



ATRIAL FIBRILLATION: 
the entity of the problem 

• 1 %    PREVALENCE IN THE GENERAL POPULATION 
 
• 10%   PREVALENCE AFTER 80 YEARS 

 
• 4,5%/anno   RISK OF STROKE (MEDIUM)  
 
• 12%/anno  RISK OF STROKE RECURRENCE 
  
• 15%   %  OF STROKE SECONDARY TO AF 
 
• 23%   %  OF STROKE SECONDARY TO AF AFTER 80 YEARS 
 
• 40%  DEATH OR MAJOR INABILITY AFTER STROKE 

 
Antithrombotic and thrombolytic therapy 8th ed: 

ACCP Guidelines, CHEST 2008 



• Incidence and prevalence of AF increase 

• with increasing age 

Epidemiology 
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Prevalence of AF according to age ad 
sex in ATRIA study 
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17,974 AF subjects (0.95%) in 

A USA population(California) 

of 1.89 millions 

Rif. 1.7.1996-31.12.1997 
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Same prevalence model – 

Projected number of adults 

with AF in 2050= 12.1 million 

Miyasaka Y. Circulation, 2006 

2050 

Continued increase model 

(12,6% increase in 21 yrs) – 

Projected number of adults with 

AF in 2050= 15.9 million 



ELDERLY  PATIENTS, AF and STROKE 

Epidemiology 
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Sinus Rhythm 

Non Sinus Rhythm 

Mean follow-up 

380+196 days 

N=244, Age: 85 years 

N=67, Age: 85 years 

28% 

50% 

HR=2.40, 

95%CI=1.41-4.07; 

p<0.001  

The “PRonostic cardiovasculaire et Optimisation Therapeutique En GERiatrie” 

(PROTEGER) study - N=331; age >70 years & history of CVD; 2 geriatric dep.t (Paris, France) 



Increasing age as a risk factor  
for stroke in AF 

Hughes M and Lip G, TH 2008 



Bejot Y, 2009 
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1985 

1988 

1989 

1992 

1993 

1996 

1997 

1999 

2000 

2003 

2004 

2006 

Period 

Men 

Women 

P for trend = 0.430 
P for trend = 0.033 

At risk = 148.810 / Men = 69.025 (46.4%) 

CE/AF stroke = 572/3064 (18.7%) 

CE/AF 80.6 vs Other strokes 73.6 years 



Atrial Fibrillation 
 

(%) 
Yes 

(N=803) 

No 

(N=3659) 

P 

Confusion 39.0 27.6 <0.001 

Coma 12.3 7.6 <0.001 

Paralysis 51.4 36.6 <0.001 

Aphasia 41.8 30.3 <0.001 

Disarthria 35.0 33.2 NS 

Swallowing problems 40.3 23.6 <0.001 

Urinary incontinence 54.6 38.7 <0.001 

Clinical state at time of maximum impairment among patients with 

and without AF in a European Concerted Action 
(7 Countries, first stroke, age: 72 years, N=4462) 

Lamassa M, 2001 

18.0% 
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Home Institution Rehab Tx 

p<0.0001 P=0.003 P=NS 

AF – Age: 77** yrs, Women: 58%** No AF – Age: 71 yrs, Women: 48% 

**: p<0.001 vs the same category of No AF pts 



OR (95% CI) 

Disability Handicap 

Atrial Fibrillation 1.41 (1.03-1.93) 1.43 (1.02-2.01) 

Pre-stroke Rankin 

Scale Score (2-5) 

2.80 (2.05-3.82) 2.98 (2.05-4.33) 

OCSP Subtypes 

   Lacunar 1 1 

   Total Anterior 3.27 (2.30-4.66) 2.71 (1.91-3.85) 

   Partial Anterior 1.73 (1.25-2.38) 1.52 (1.25-2.38) 

   Posterior 0.88 (0.57-1.35) 1.06 (0.76-1.49) 

Predictors of 3-month disability (Barthel Index 0-14) and handicap 

(Rankin Scale Score 2-5) (A European Concerted Action – 12 Centers, 7 
Countries, N=2472, Age: 71 yrs, Men: 52.1%, AFib: 19.1%) 

OCSP: 
Oxfordshire 
Community 
Stroke Project 

Di Carlo A 

J Neurol Sci 2006 



ELDERLY  PATIENTS, AF and STROKE: 
 

Which antithrombotic therapy? 



Stroke risk stratification schema 
Risk scheme Low risk Intermediate risk High risk 

AFI Investigators 
(1994) 

Age <65y and no 

risk factors 

Age >65y and no other risk 

factors 

Prior stroke/TIA, hypertension, diabetes 

CHADS2 (2001) -

classical  

Score 0 Score 1-2 Score 3-6 

CHADS2 (2001) -

revised 

Score 0 Score 1 Score ≥2 

NICE guidelines 

(2006) 

Age <65y with no 

moderate/high risk 

factors 

Age ≥65y with no high risk 

factors 

Age <75y with hypertension, 

diabetes or vascular disease* 

Previous stroke/TIA or thromboembolic 

event 

Age ≥75y with hypertension, diabetes or 

vascular disease 

Clinical evidence of valve disease or heart 

failure, or impaired left ventricular function 

ACC/AHA/ESC 

guidelines (2006) 

No risk factors Age ≥75y, or hypertension, or 

heart failure, or LVEF ≤35%, 

or diabetes 

Previous stroke, TIA or embolism, or ≥2 

moderate risk factors of (age ≥75y, 

hypertension, heart failure, LVEF ≤35%, 

diabetes) 

8th ACCP 
guidelines (2008) 

No risk factors Age >75y, or hypertension, or 

moderately or severely 

impaired LVEF and/or heart 

failure, or diabetes 

Previous stroke, TIA or embolism, or ≥2 

moderate risk factors of (age ≥75y, 

hypertension, moderately or severely 

impaired LVEF and/or heart failure, 

diabetes) 

CHA2DS2-VASc  
(2010) 

No risk factors One ‘combination’ risk 

factor: (heart failure / LVEF 

≤40, hypertension, diabetes, 

vascular disease*, female 

gender, age 65-74) 

Previous stroke, TIA or embolism, or age 

≥75y, or ≥2 ‘combination’ risk factors (heart 

failure / LVEF ≤40, hypertension, diabetes, 

vascular disease*, female gender, age 65-74) 



CHADS2 SCORE 

  Congestive heart failure    1 punto  

Hypertension    1 punto 

Age >75 years    1 punto 

Diabetes Mellitus   1 punto 

Stroke/TIA    2 punti 

Punteggio 0-6 punti 
Basso rischio=0 

Rischio moderato=1-2 

Alto rischio 3-6 

       

Gage BF, JAMA 2001 



Europace 2010 



CHA2DS2Vasc SCORE 

  Congestive heart failure         1 punto  

Hypertension    1 punto 

Age 65-75 years   1 punto 

Age >75 years    2 punti 

Diabetes Mellitus   1 punto 

Stroke/TIA    2 punti 

CAD/AOP     1 punto 

 Female sex          1 punto 

Punteggio 0-9 punti 
 

       Lip G, CHEST 2009 



EHJ, August 2010 



Warfarin 

Relative RR vs. placebo  64% (CI 49–74) 

Absolute risk reduction primary 2.7%/yr 

Absolute risk reduction secondary 8.4%/yr 

NNT primary prevention       37 

NNT secondary prevention  12 

100% 50% 0 -50% -100% 

Favours Warfarin Favours Placebo 

or Control 

Adjusted-dose warfarin compared 

with placebo or control 

AFASAK I, 1989; 1990 

SPAF I, 1991 

BAATAF, 1990 

CAFA, 1991 

SPINAF, 1992 

EAFT, 1993 

All trials (n=6) 

A  Study, Year Relative Risk Reduction 

(95% CI) 

ASA 

Relative RR vs. placebo 22% (CI -1–35) 

Absolute risk reduction primary 0.8%/yr 

Absolute risk reduction secondary 2.5%/yr 

NNT primary prevention      125 

NNT secondary prevention  40 

 

100% 50% 0 -50% -100% 

Favours Antiplatelet Favours Placebo 

or Control 

Antiplatelet agents compared with 

placebo or control 

B  Study, Year Relative Risk Reduction 

(95% CI) 

AFASAK I, 1989; 1990 

SPAF I, 1991 

EAFT, 1993 

ESPS II, 1997 

LASAF, 1997 

Daily 

Alternate day 

UK-TIA, 1999 

300 mg daily 

1200 mg daily 

JAST, 2006 

Aspirin trials (n=7) 

SAFT, 2003 

ESPS II, 1997 

Dipyridamole 

Combination 

All antiplatelet trials (n=8) 

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

Relative effects of antithrombotic therapies on  
all stroke from randomised trials in AF 

Warfarin vs ASA  

Relative RR 38% (CI 23–48) 

100% 50% 0 -50% -100% 

Favours Warfarin Favours Antiplatelet 

Adjusted-dose warfarin compared with 

antiplatelet agents 

AFASAK I, 1989; 1990 

C  Study, Year Relative Risk Reduction 

(95% CI) 

AFASAK II, 1998 

Chinese ATAFS, 2006 

EAFT, 1993 

PATAF, 1999 

SPAF II, 1994 

Age ≤75 y 

Age >75 y 

SIFA, 1997 

Aspirin trials (n=8)* 

ACTIVE-W, 2006 

NASPEAF, 2004 

All antiplatelet trials (n=11) 



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

Relative effects of antithrombotic therapies on  
all stroke from randomised trials in AF 

 

BLEEDING 

Warfarin vs ASA  

 

>50% RISK OF INTRACRANIAL HEMORRHAGE 

70% RISK OF MAJOR EXTRACRANIAL HEMORRHAGE 

 

 

Warfarin do NOT reduce mortality from any cause 

or from vascular causes 



The Net Clinical Benefit of Warfarin Anticoagulation 

in Atrial Fibrillation 

Ann Intern Med, 2009 

Daniel E. Singer, MD, Yuchiao Chang, PhD, Margaret C. Fang, MD, MPH, Leila H. Borowsky, MPH, 

Niela K. Pomernacki, RD, Natalia Udaltsova, PhD, and Alan S. Go, MD 

Massachusetts General Hospital, Boston, Massachussetts, and University of California, San 

Francisco, San Francisco, and Kaiser Permanente of Northern California, Oakland, California. 

Net Clinical Benefit : 

(annual rate of ischemic strokes / systemic emboli prevented by warfarin) 

minus (intracranial hemorrhages due to warfarin) * impact weight 

The impact weight was 1.5, reflecting the greater clinical impact of 

intracranial hemorrhage versus thromboembolism 

The ATRIA Cohort of AF pts 

N = 13559; Age: 73 years 
 

Annual Rate 

Ictus/Embolism  - Warfarinoff: 2.10% vs. Warfarinon: 1.27% 

ICH  - Warfarinoff: 0.32% vs. Warfarinon: 0.58% 

Warfarin worse Warfarin better 
Net Clinical Benefit 

(events per 100 person years) 



ELDERLY  PATIENTS, AF and STROKE: 
 

OAT: 
are there alternative therapies? 



Rate of ischemic stroke 

(SPAF III) 



SPAF III 



N Engl J Med 2009 

ACTIVE-A 



N Engl J Med 2009 

ACTIVE-A 



N Engl J Med 2009 



The Net Clinical Benefit of Warfarin Anticoagulation 

in Atrial Fibrillation 

Ann Intern Med, 2009 

Daniel E. Singer, MD, Yuchiao Chang, PhD, Margaret C. Fang, MD, MPH, Leila H. Borowsky, MPH, 

Niela K. Pomernacki, RD, Natalia Udaltsova, PhD, and Alan S. Go, MD 

Massachusetts General Hospital, Boston, Massachussetts, and University of California, San 

Francisco, San Francisco, and Kaiser Permanente of Northern California, Oakland, California. 

Net Clinical Benefit : 

(annual rate of ischemic strokes / systemic emboli prevented by warfarin) 

minus (intracranial hemorrhages due to warfarin) * impact weight 

The impact weight was 1.5, reflecting the greater clinical impact of 

intracranial hemorrhage versus thromboembolism 

The ATRIA Cohort of AF pts 

N = 13559; Age: 73 years 
 

Annual Rate 

Ictus/Embolism  - Warfarinoff: 2.10% vs. Warfarinon: 1.27% 

ICH  - Warfarinoff: 0.32% vs. Warfarinon: 0.58% 

Warfarin worse Warfarin better 
Net Clinical Benefit 

(events per 100 person years) 



AF, Risk of Stroke, Anticoagulation 
clinical practice 

• Only 56.5% of patients at very high risk of stroke were 

taking anticoagulants in 2003, whereas 38.2% of patients 

at low risk of stroke received anticoagulants. 

 

• Many patients who may benefit from anticoagulation still 

do not receive it, whereas others at lower risk of stroke do. 

•Trends in the prevalence of diagnosed atrial fibrillation, its treatment with anticoagulation and predictors of such treatment in 

UK primary care. Heart 2006;92:1064–1070. 

•Atrial Fibrillation and Stroke in the General Medicare Population. A 10-Year Perspective (1992 to 2002). Stroke 2006;37:1969-

1974. 

Use of Anticoagulants 



Underutilization of Warfarin  

in Clinical Practice 
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Go AS et al, Ann Intern Med 1999; 131: 927-934 



Uso di anticoagulanti orali e di antiaggreganti 

nell’ EHS-AF, per gruppi di età 

OAC: anticoagulanti orali 

ASA/altri: aspirina, 

ticlopidina, clopidogrel 

Nessuna: nessuna terapia 

<65 anni 

ASA/altri 

32% 

Nessuna 

12% 

65-80 anni 

OAC 

68% 

ASA/altri 

36% 

Nessuna 

6% 

>80 anni 

OAC 

56% 

ASA/altri 

42% 

Nessuna 

8% OAC 

64% 





HAS-BLED bleeding risk score 

Pisters The Euro Heart Survey. Chest 2010 

> 3 high risk: attention both with ASA and OAT 



975 patients aged > 75 years (mean age 81.5) 
 
Randomised to warfarin (INR 2.0-3.0) or aspirin 75 mg 

Mant et al; Lancet 2007 



Mant et al; Lancet 2007 



Mant et al; Lancet 2007 



Stroke 2009 



 
 

Methods 

Patients ≥80 years suffering from atrial fibrillation (AF) or 

venous thromboembolism (VTE) were prospectively 

followed-up from the start of treatment.   

Clinical characteristics of patients, quality of anticoagulation 

and adverse events occurring during follow-up were 

recorded.  

Poli D et al Circulation, 2011 



.  

Clinical Characteristics of patients  
 

 

N 

 

4093 

Males n (%) 1762 (43) 

Median (IQR) age 84 (80-102) 

Follow-up period (years) 9603 

Mean follow-up period (years) (SD) 2.35 ±2.1 

Indication for VKA treatment (%) 

Atrial fibrillation  3015 (73.7) 

Venous thrombembolism 1078 (26.3) 

Poli D et al Circulation, 2011 



.  

Bleeding events 
 

Poli D et al Circulation, 2011 



Poli D et al Circulation, 2011 



Risk Factors Associated With Bleeding Events: 

Competing-Risk Regression Analysis 

Poli D et al Circulation, 2011 



AOC better 

Composite outcome: 

1. hospitalization for stroke 

2. any hemorrhage (including ICH) 

3. myocardial infarction 

4. out of-hospital death 

Gage BF, 2005 

Hazard Ratio (95% CI) 

CHADS2 Score (0-1) 

CHADS2 Score (2-6) 

P=0.094 

P=0.004 

ASA / Nil better 

Sellers MB, 2011 

High-fall-risk pts 

(n=1245) 



•Coagulation 
cascade 

• Drug 

•Initiation 

•Propagation 

•Thrombin activity 

•TF/VIIa 

•VIIa 
•IXa 

•IX •X 

•Xa 

•Va 

•II 

•IIa 

•Fibrinogen •Fibrin 

Tissue factor 

pathway inhibitors: 

NAPc2 

Indirect: fondaparinux, 

idraparinux 

Direct Oral: rivaroxaban, 

apixaban, edoxaban 

Direct Parenteral: 

bivalirudin 

Direct Oral: ximelagatran, 

dabigatran, AZD0837 

New Anticoagulants 



N Engl J Med 2009;361(12):1139-51 
 



N Engl J Med August 10, 2011 



N Engl J Med 2011;364(9): 806-17  



N Engl J Med August 28, 2011 



Trial RE-LY ROCKET-AF ARISTOTLE 
n= 18,113  (3 arms) 14,264 18,201 

Drug (Brand name) Dabigatran (Pradaxa) 150 

mg bid 

Rivaroxaban (Xarelto) 20 

mg qd 

Apixiban (Eliquis) 

5 mg bid 

Trial design, randomized Open label Double blind, double dummy Double blind, double dummy 

Mean Age (yrs) 71.5 73 70 

Efficacy % vs 

warfarin (CVA or SE) 

1.71 vs. 1.11 p<.001 

NNT = 167 

2.42 vs. 2.12  p=.12 1.60 vs. 1.27 p < .001 

NNT = 303 

Major Bleeding % 

ICH % 
3.57 vs. 3.32 p=0.31 

0.74 vs. 0.3 p< .001 

 

3.45 vs. 3.6 p=0.58 

0.74 vs. 0.49 p=.019 

 

3.09 vs. 2.13 p<.001 

0.47 vs. 0.24 p< .001 

 

Conclusion vs. 

warfarin 

Superior efficacy, 

similar bleeding, less 

ICH 

Non-inferior on 

efficacy and safety 

measures 

Superior efficacy, 

less major and ICH, 

lower mortality 



Circulation 2011;123:2363-72 



AGE AND RENAL FUNCTION  
SUBGROUP ANALYSIS:  

STROKE AND NON-CNS EMBOLISM 
Annual rate (%) 

D 110 mg 

BID 

D 150 mg 

BID 
Warfarin 

  Age (yrs) 

  <65 1.48 0.69 1.35 

  65–74 1.26 0.98 1.43 

  ≥75 1.87 1.43 2.1 

  Creatinine clearance  (mL/min) 

  30–50 2.26 1.33 2.65 

  51–80 1.65 1.24 1.76 

  >80 0.92 0.72 1 

P=0.072 

D 150 mg BID  
vs. warfarin 

P=0.76 

D 110 mg BID  
vs. warfarin 

P=0.036 P=0.58 

0.5 1.0 1.5 
Dabigatran  
better 

Warfarin 
better 

0 2.0 0.5 1.0 1.5 
Dabigatran  
better 

Warfarin 
better 

0 2.0 

BID = twice daily; CNS = central nervous system; D = dabigatran; P values for interaction. 

Dabigatran etexilate is not approved for clinical use in stroke prevention in atrial fibrillation outside the US and Canada. 
Healey JS, et al. ACC 2010; abstr 1078-120. 



AGE AND RENAL FUNCTION SUBGROUP 
ANALYSIS: MAJOR BLEEDING 

Annual rate (%) 

D 110 mg 

BID 

D 150 mg 

BID 
Warfarin 

  Age (yrs) 

  <65 0.76 0.79 2.32 

  65–74 2.12 2.45 3.08 

  ≥75 4.21 4.81 4.09 

  Creatinine clearance  (mL/min) 

  30–50 5.07 4.85 5.17 

  51–80 2.62 3.04 3.44 

  >80 1.36 1.88 2.18 

P=0.0001 

D 150 mg BID  
vs. warfarin 

P=0.0003 

D 110 mg BID  
vs. warfarin 

P=0.091 P=0.1 

0.5 1.0 1.5 

Dabigatran  

better 

Warfarin 

better 

0 2.0 0.5 1.0 1.5 

Dabigatran  

better 

Warfarin 

better 

0 2.0 

BID = twice daily; D = dabigatran; P values for interaction. 

Dabigatran etexilate is not approved for clinical use in stroke prevention in atrial fibrillation outside the US and Canada. 
Healey JS, et al. ACC 2010; abstr 1078-120. 



AGE AND RENAL FUNCTION SUBGROUP 
ANALYSIS: HAEMORRAGIC STROKE 

Annual rate (%) 

D 110 mg 

BID 

D 150 mg 

BID 
Warfarin 

  Age (yrs) 

  <65 0.05 0.05 0.38 

  65–74 0.08 0.08 0.31 

  ≥75 0.2 0.15 0.47 

  Creatinine clearance  (mL/min) 

  30–50 0.26 0.12 0.58 

  51–80 0.12 0.09 0.47 

  >80 0.03 0.08 0.13 

P=0.75 

D 150 mg BID  
vs. warfarin 

P=0.51 

D 110 mg BID  
vs. warfarin 

P=0.4 P=0.67 

0.5 1.0 1.5 

Dabigatran  

better 

Warfarin 

better 

0 2.0 0.5 1.0 1.5 

Dabigatran  

better 

Warfarin 

better 

0 2.0 



FDA approves dabigatran for stroke 
prevention, embolism, in AF patients 

 
The drug will be available in two doses:  

75 mg and 150 mg 

EMA approves PRADAXA with the flexibility  
of two dosing regimens 

 
Overall the 150 mg bid dose is recommended; the 
110 mg bid dose is indicated for elderly patients 
aged 80 years at higher risk of bleeding and for 

those taking verapamil 



Arch Intern Med 2011 


