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Independent risk factors for AF
in subjects in sinus rhythm

Benjamin EJ, et al. JAMA. 1994;271:840-844.
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Prevalence of hypertension 
in patients with atrial fibrillation
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Sustained pre–hypertensive blood pressure and incident AF
Multi–Ethnic Study of Atherosclerosis (MESA)

O‘Neal et al. J Am Soc Hypertens 2015;9(3):191–196.
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Grundvold I et al. Hypertension. 2012;59:198-204



Hypertension 2012;59:184-185

No clear answer yet !
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Cardio-Sis provided the first 
evidence, in the setting of a 
randomised study, that a more tight 
SBP target (i.e. SBP < 130 mmHg) 
could result in a less risk of new-
onset AF when compared with a 
usual target (i.e., SBP < 140 mmHg).
However, because of the small size 
of the study, these conclusions 
should be verified in a larger study.
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The
PIUMA*
Study

Observational Registry of 
Morbidity and Mortality in 
Subjects with Essential 
Hypertension whose Initial 
Off-Therapy Diagnostic 
Work-Up Includes 24-hour 
Noninvasive Ambulatory 
BP Monitoring According 
to a Standardized Protocol

Perugia
Castiglione del Lago

Città della Pieve

* Progetto
Ipertensione
Umbria
Monitoraggio
Ambulatoriale
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0.46

0.15
FA in 61 out of
2482 subjects.
- Paroxysmal AF in 28
- Persistent AF in 13
- Permament AF in 20
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Wachtell et al.: J Am Coll Cardiol 2005;45 (Suppl A):374A

N. at risk
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LAD absent 643 641 636 633 631 204

Left atrial dilatation and atrial fibrillation
The LIFE Study

Month of observation

LAD present
LAD absent

HR: 0.19 (0.13-0.24), p<0.001
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31,546 patients
randomized

31,506 patients

Missing information about
atrial fibrillation at baseline 
(40 patients)

31,474 patients

Missing information about
blood pressure at baseline 
(32 patients)

Patients with atrial fibrillation
at baseline (1,050 patients)

30,424 patients
Verdecchia P, Yusuf S, et al. J Hypertens. 2012;30:1004-1014

New-onset AF in high-risk patients
ONTARGET/TRANSCEND study (2092/30424 pts)
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P test for trend:
< 0.0001

P test for trend:
< 0.0001

Verdecchia P, Yusuf S, et al. J Hypertens. 2012;30:1004-1014

Incidence of new-onset AF in high-risk patients
ONTARGET/TRANSCEND study (2092/30424 pts)
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Outcome of new-onset AF in high-risk patients
ONTARGET/TRANSCEND study
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Ang II

↑ Myocite volume

↑ Interstitial Fibrosis

↓ Atrial refractory period

↑ Intracellular Calcium

↑ Left atrial pressure

↑ Progression of coronary atherosclerosis,
(↓ Endothelial function, ↑ Placque growth, …)

↑ Left atrial AT1 receptors
↓ Left atrial refractory period

↑ Left atrial stretch

Conduction 
abnormalities

↓ O2 supply

Ischemia

Atrial Fibrillation

Angiotensin II and Atrial Fibrillation

(Electrical remodeling)



Effects of Sub-pressor Doses of Angiotensin II and 
Aldosterone Infused Through Implanted Minipump

Controls Angiotensin II
(2 weeks)

Aldosterone
(6 weeks)

Sun Y et al. 
J Lab Clin Med 1993; 122: 395-403

Picrosirius red indicates 
fibrillar collagen around intra-
myocardial coronary arteries



Left Atrium
Endomyocardial biopsies of 

the right atrial septum and of 
the two ventricles in 12 

patients (10 men, 2 women; 
mean age, 32 years) with 

paroxysmal lone AF refractory 
to antiarrhythmic treatment. 

Abnormal atrial histology with 
several alterations including 

fibrosis in all patients with AF.
These changes were present 

also in the ventricles in only 3 
of these patients.

Right Ventricle

Left Ventricle

Histological Substrate of Atrial Biopsies 
in Patients With Lone Atrial Fibrillation 

Frustaci et al. Circulation 1997; 96: 1180-1184 

http://circ.ahajournals.org/cgi/content/full/96/4/1180/F3
http://circ.ahajournals.org/cgi/content/full/96/4/1180/F4
http://circ.ahajournals.org/cgi/content/full/96/4/1180/F5


ACEi and ARBs 
reduce fibrosis and 
increase electrical stability 
in animals.
There is large and 
convincing experimental 
evidence about that…



ACEi and ARBs seem to 
reduce fibrosis and 
increase electrical stability 
in animals..
Does this imply a 
decreased risk of AF in 
humans?





Hypertension studies
0.89 (0.75-1.06)

Post MI studies
0.72 (0.41-1.27)

Heart Failure studies
0.52 (0.31-0.87)
p=0.01

Post cardioversion
studies
0.55 (0.34-0.89)
p=0.01

Total
0.67 (0.57-0.78)

?
?
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1) Prior stroke / TIA
RR 2.5, 95% CI 1.8-3.5 

2) Increasing age 
RR 1.5 per decade, 95% CI 1.3-1.7 

3) Hypertension
RR 2.0, 95% CI 1.6-2.5 

4) Diabetes mellitus
RR 1.7, 95% CI 1.4-2.0

Independent predictors of stroke 
in patients with atrial fibrillation

Stroke Risk in AF Working Group. Neurology 2007;69:546-54
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CHADS2 CHA2DS2VASc
1 Congestive Heart Failure/LV dysfunction 1
1 Hypertension (or treated hypertension) 1
1 Age ≥ 75 years 2
1 Diabetes 1
2 Prior stroke or TIA 2
0 Vascular Disease 1

(Prior MI, PAD, aortic plaque)
0 Age 65-74 1
0 Sex category (female sex) 1

Ischemic Stroke in relation to CHADS2 and CHA2DS2VASc

Friberg L et al
Eur Heart J 2012;

33:1500-10



Punteggio HAS-BLED
Caratteristiche cliniche Punti

Hypertension (SBP >160 mmHg) 1

Abnormal renal/liver (dialisi, trapianto renale o 
creatinemia > 2,26 mg/sl) + (cirrosi, oppure biliribina 
> 2xUNL + GOT/GPT/AP > 3UNL)

1 + 1

Stroke (Anamnesi di ictus) 1

Bleeding (predisposizione o anamnesi di 
sanguinamento) 1

INR Labile (TTR < 60) 1

Elderly (età >65 anni) 1

Drugs/alcohol (farmaci* o abuso di alcool**) 1 + 1

Punteggio cumulativo da 0 a 9

Pisters R et al. Chest 2010;138:1093-1100

* FANS e/o antiaggreganti; > ** 8 U/sett (1 unità di alcool = 1/2 bicchiere medio di vino o 1 
bicchiere medio di birra o 1 bicchierino [25cc] di super alcoolico) 



I 4 Grandi Trials…Connolly SJ et al. 
N Engl J Med 2010;363:1875–6 

Patel MR et al. 
N Engl J Med 2011;365:883–91

Granger CB et al. 
N Engl J Med 2011;365:981–92

Giugliano RP et al. 
N Engl J Med 2013;369:2093-104

Subgroup analyses on the 
1ry outcome:
None of these studies 
showed a statistically 
significant interaction 
between treatment effect 
(NOA vs warfarin) and 
hypertension status.



Conclusions - 1
1. Incidence of new AF in hypertensive 

patients approximates 0,5% per year. The 
risk of new onset AF increases with higher 
BP levels (even in a pre-hypertensive 
range), LV mass and left atrial dimension. 

2. In patients at high CV risk, new onset AF 
occurs at a rate of 1.5%. It is associated 
with a very high risk of serious CV 
complications in a relatively short term.



3. In experimental animals, inhibition of 
the RAAS looks effective in 
preventing AF.

4. In humans, results are controversial. 
Inhibition of RAAS seems to be 
effective in preventing AF essentially 
in patients with CHF and after 
cardioversion. In different clinical 
contexts, the benefit is unclear.

Conclusions - 2



5. In patients with established AF, 
hypertension is an independent 
risk factor for stroke.

6. The efficacy of newer oral 
anticoagulants seems to be 
comparable in AF patients with 
and without hypertension.

Conclusions - 3



Thank you 
for your 
attention



Discussion 
Slides



Hazard Ratio

Systolic BP Diastolic BP

Conen D et al., Circulation 2009;119(16):2146-52. 

The higher the baseline BP, the greater 
the risk of developing atrial fibrillation

• The Women’s Health Study: 34.221 women have 
been followed for a median of 12.4 years. The 
relation between baseline BP and subsequent 
occurrence of FA has been investigated

P < 0.0001 P = 0.004



O‘Neal et al. J Am Soc Hypertens 2015;9(3):191–196.



Effects of Angiotensin II Type 1 Receptor Blockade 
on Electrical and Structural Remodeling 

in Atrial Fibrillation
Sustained AF was 
induced in 20 dogs 
(10 in a control 
group and 10 in a 
candesartan group) 
by rapid pacing of 
the right atrium (RA) 
at 400 beats/min for 
five weeks. 
Candesartan was
administered orally 
(10 mg/kg/day) for 
one week before 
rapid pacing and 
was continued for 
five weeks.

Kumagai et al. J Am Coll Cardiol 2003;41:2197–204



Dabigatran: no significant interaction with hypertension status
(Low dose: interaction with hypertension that bordered significance)



Rivaroxaban: no significant interaction with hypertension status



Apixaban: no information provided about possible interactions 
with hypertension status, 

despite the high frequency of hypertensive patients



Edoxaban: no significant interaction with hypertension status
(Highdose: interaction with hypertension that bordered significance)

High dose Edoxanan Vs warfarin Low dose Edoxanan Vs warfarin



Okin P, et al. 
JAMA. 2006;296:1242-1248

Conclusions Lower 
Cornell product ECG-LVH 
during antihypertensive 
therapy is associated with 
a lower likelihood of new-
onset AF, independent of 
blood pressure lowering 
and treatment modality in 
essential hypertension. 
These findings suggest 
that antihypertensive 
therapy targeted at 
regression or prevention of 
ECG-LVH may reduce the 
incidence of new-onset AF.



Okin P, et al. JAMA. 2006;296:1242-1248

LVH present
LVH absent

LVH present

LVH absent



GISSI-AF: Study Design (2)

Visit 1 2

Week Days
-5 to -1

Day 0

Randomization

3

2

4

4

5

8

6

24

7

52

Study Drug Treatment

placebo

placebo

placebo

80 mg valsartan

160 mg valsartan

320 mg valsartan



Valsartan: 371/722 (51.4%)
Placebo: 375/720 (52.1%)

Adjusted* HR 0.99
96%CI 0.85-1.15
P value 0.84

* The 96%CI was calculated by Cox proportional hazards model adjusted for ACE-I, amiodarone use, 
cardioversion, PAD, CAD

Time to first recurrence 
of Atrial Fibrillation



http://circ.ahajournals.org/content/vol110/issue5/images/large/15FF1.jpeg
http://circ.ahajournals.org/content/vol110/issue5/images/large/15FF2.jpeg


Li D, et al. Circulation 2001;104:2608 

Enalapril Prevent Fibrosis in Pacing-
induced Congestive Heart Failure

In dog models of 
experimental CHF due 
to ventricular tachi-
pacing, interstitial 
fibrosis and atrial Ang II 
concentration were 
increased by pacing.

Enalapril significantly 
reduced tachypacing-
induced changes in 
atrial angiotensin II 
concentrations and 
fibrosis.

Controlli

Pacing

Pacing
+ Enalapril



1. During rapid atrial pacing (RAP) there was a shortening in the atrial 
effective refractory period (AERP) in closed chest dogs.

2. Shortening of AERP during RAP was prevented by captopril or 
candesartan.

Nakashima H. Circulation 2000; 101: 2612-7 

Angiotensin II Antagonists Prevents 
Electrical Remodeling in Atrial Fibrillation
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Atrial Fibrillation

Valvular Atrial Fibrillation

< 65 y and lone AF (including women)

Assess risk of stroke
(CHA2DS2VASc score)

Oral anticoagulant therapy

0 1 ≥ 2

Assess bleeding risk (HAS-BLED score)
Consider patient values and preferences

No antithrombotic therapy Novel anticoagulants Vitamin K antagonists

Yes

Yes

No

ESC Guidelines on AF. Camm AJ et al. Eur Heart J 2012;33(21):2719-2747.



Atrial fibrillation & stroke severity

Rhythm before 
or at the time of stroke

Percent of 
patients with 

severe or 
disabling 

stroke

(out of 100 
patients with 
acute stroke)

AFI collaboration, Am J Med 2002 
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Sinus Rhythm Atrial Fibrillation

• AF increases the risk of 
stroke by 5 times 

• AF is responsible of 20% of all 
strokes

• AF-related stroke is: 
• More disabling; 
• More likely to recur; 
• Associated with a 2-time 

higher risk of death;
• Associated with a 1,5 higher 

cost
than non AF-related stroke. 



Hypertension

Impaired Early
Diastolic Relaxation

Atrial Fibrillation

1. Acute Loss in the Atrial Transport
2. Acute Increase in the Heart Rate,

with Shortened LV Filling Time

Diastolic Heart Failure Acute
LV Failure

LV hypertrophy



Numero stimato di soggetti adulti con fibrillazione 
atriale in Europa tra l’anno 2000 ed il 2060

Krijthe BP et al. Eur Heart J 2013;34:2746-2751

9 millions

13 millions

17 millions

≥ 75 anni

< 75 anni

Il Sistema Sanitario deve prepararsi ad una ‘invasione’ 
di ultra-settantacinquenni con fibrillazione atriale!



New-Onset Atrial Fibrillation
by Treatment Group in the TRACE Study

Pedersen OD, et al. Circulation 1999;100;376

- TRACE  (1570 post-MI 
patients with low EF)

- Trandolapril vs Placebo
- EF 33%, HBP 22%
- 55% lesser risk of AF in 

the ACE-inhibitor group 
compared to placebo
[RR: 0.45 (0.26-0.76)]

- 55%
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