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Verdecchia P et al. Circ Res (in press)

Potential Mechanisms of the Transition from Hypertension to AF

LA enlargement

Atrial Cardiomyopathy
‘Complex structural, architectural, contractile or 

electrophysiological changes affecting the atria with the 
potential to produce clinically-relevant manifestations’ 

Atrial
Fibrillation

Hypertension

↑ LV wall
thickness

↑ LV stiffness

LV diastolic 
dysfunction

↑ LA pressure

↑ LA wall thickness
(↑ volume of 
myocites & fibrosis)

↓ LA empty fraction



Independent risk factors for AF
in subjects in sinus rhythm

Benjamin EJ, et al. JAMA. 1994;271:840-844.
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The Framingham Heart Study

Heart failure

2-year pooled logistic regression (Odds Ratio)



Prevalence of hypertension 
in patients with atrial fibrillation

Manolis  AJ et al. J Hypertens 2012



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.



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.



Grundvold I et al. Hypertension. 2012;59:198-204



Hypertension 2012;59:184-185

No clear answer yet !



Usual control (Target Systolic BP < 140 mmHg)

Tight control (Target Systolic BP < 130 mmHg)
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Verdecchia P et al Lancet 2009; 374: 525–33
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Verdecchia P, Angeli F et al. Hypertension 2003;41:218-223
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Wachtell et al.: J Am Coll Cardiol 2005;45 (Suppl A):374A

N. at risk
LAD present 296 293 281 277 276 99
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)



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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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



The complex relations between aldosterone and AF in 
hypertension have been recently reviewed. In particular, an 
impressive 12-fold higher risk of AF has been reported in 
patients with primary hyperaldosteronism when compared 
with patients with essential hypertension. This is in line with 
the known effect of aldosterone on cardiac inflammation, 
fibrosis and hypertrophy.
Seccia TM, et al. Hypertension. 2017;69:545-550.
Milliez P et al. J Am Coll Cardiol. 2005;45:1243-1248.
Rocha R et alAm J Physiol Heart Circ Physiol. 2002;283:H1802-1810.
Sun Y et al. Am J Pathol. 2002;161:1773-1781.



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.



Dabigatran: 
No significant interaction with hypertension status



Rivaroxaban: 
No significant interaction with hypertension status



Rao MP et al JAHA 2015



Edoxaban: 
No significant interaction with hypertension status

High dose Edoxanan Vs warfarin Low dose Edoxanan Vs warfarin

Giugliano  RP et al. N Engl J Med 2013;369:2093-2104



1. Hypertension and atrial fibrillation (AF) are two important 
health priorities which often coexist in the same patient. 

2. Hypertension increases the risk of AF and, because of 
its high prevalence in the population, it accounts for 
more cases of AF than other risk factors. 

3. Hypertension is present in 60-80% of individuals with AF.
4. Although hypertension is the main modifiable risk factor 

for AF, there is a surprising paucity of intervention 
studies comparing different BP targets and strategies for 
the prevention of new-onset AF in hypertensive patients 
in sinus rhythm. 

5. The potential impact of RAAS inhibitors is uncertain. 

Take Home Points



1. To identify, through remote ECG monitoring, 
the hypertensiove patients with silent AF 
who might benefit from an anticoagulant 
therapy. 

2. Strategy trials should define an optimal BP 
target which may balance the risk of 
thrombotic and hemorrhagic complications 
in anticoagulated patients with AF, as well 
as the risk of AF recurrence after catheter 
ablation.

Areas for Future Studies



Thank you 
for your 
attention
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