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Abstract

A large percentage of patients with hypertension suffer from atrial fibrillation (AF). The concomitance 
of both conditions in the same patient markedly increases cardiovascular risk. Therefore, prevention of 
new-onset AF in hypertensive population should be a relevant target.

High blood pressure promotes structural and electrophysiological changes in the heart that promote the 
develop- ment of AF. Thus, the most important therapeutic approach to prevent incident AF in hyperten-
sive population is to reduce blood pressure values to recommended goals. However, in specific condi-
tions, some antihypertensive agents may provide additional benefits beyond blood pressure reduction, 
such as in hypertension with left ven- tricular hypertrophy with renin angiotensin system blockade. On 
the other hand, in patients with hypertension and permanent AF, beta blockers and nondihydropiridine 
calcium antagonists (verapamil and diltiazem) play an important role.

Antihypertensive agents may provide beneficial effects on incident AF, regardless of the presence of hy-
perten- sion. Thus, renin angiotensin system inhibitors may reduce new-onset AF in patients with heart 
failure or after the cardioversion of persistent AF. On the other hand, the preoperative administration of 
beta blockers may re- duce the incidence of postoperative AF in some patients.

In this manuscript, the available evidence about the effects of different antihypertensive agents on new-
onset AF in different populations is reviewed.
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affects 1–2% of subjects. However, due to the 
con- tinuous ageing of the population, it is very 
likely that these numbers will increase in the fol-
low- ing 50 years .1-3 Remarkably, the presence of 
AF doubles the mortality rates and is associated 
with a greater risk of stroke and heart failure. 4,5

Introduction

Atrial fibrillation (AF) is the most frequent sus- 
tained arrhythmia in clinical practice. The prev- 
alence  of AF  increases  with  age,  from  0.5%  at
40–50 years, to 5–15% at 80 years. Overall, it 
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Hypertension is one of the main cardiovascu-
lar risk factors. However, hypertension does not 
only increase the risk of developing ischemic 
heart dis- ease, heart failure, stroke or renal insuf-
ficiency, but also is a risk factor for incident AF 
and for AF-related complications such as stroke 
and sys- temic thrombo-embolism .6 In fact, hyper-
ten- sion is the most important risk factor for AF on
a population basis. Thus, although diabetes con- 
ferred a 1.4- (men) and 1.6-(women) fold risk, and 
hypertension a 1.5- and 1.4-fold risk, respective-
ly, because of its high prevalence in the popula-
tion, hypertension was responsible for more AF in 
the population (14%) than any other risk factor.7

Hypertension and AF are closely related. A sig- 
nificant proportion of hypertensive patients will 
develop AF, and vice versa, hypertension is a very 
common condition in patients with AF. Hyper-
ten- sion causes structural and electrophysiologi-
cal changes in the heart that promote the devel-
opment of AF .8 This issue is very relevant, since 
the con- comitance of both markedly increases the 
risk of cardiovascular outcomes .6 However, does 
anti- hypertensive treatment change the clinical 

course and the prognosis of patients with hyper-
tension and AF? In this review, the available evi-
dence about the relationship between these condi-
tions and the best therapeutic approach is analyzed.

Epidemiology,   clinical   profile  of   patients 
with hypertension and atrial fibrillation and 
risk factors for developing atrial fibrillation

The presence of hypertension increases the risk of 
development AF. Thus, in a recent study performed 
in primary care in 119,526 outpatients (mean age
52.9±15.2 years; 40.9% male), 7,260 subjects suf-
fered from AF (6.1%). AF was more frequent in 
those pa- tients  with  hypertension  (14%  vs  1.9%;  
p<0.001), 9 and when other comorbidities are present 
in hypertensive population, the risk of AF marked-
ly rises. In a study performed in 2,024 patients with 
chronic ischemic heart disease and hypertension,
338 (16.7%) exhibited AF. 10 On the other hand, 
in patients with AF hypertension is very frequent, 
in- creasing these numbers with the presence of 
other comorbidities. In a cross-sectional study 
performed in 32,051 outpatients and attended by 
1,159 physi- cians specialized in primary-care 

Table1 
Clinical profile of patients with chronic ischemic heart disease and hyperten- sion according to the presence 
of atrial fibrillation and clinical profile of patients with atrial fibrillation, according to the presence of hyper-

tension (adapted from 9 and 13).

Patients with chronic ischemic heart 
disease and hypertension attended 
by cardiologists

P

Patients with AF attended by
General Practitioners

p
Sinus
Rhythm Atrial Fibrillation

With
Hyper-
tension

With
Hypertension

Age (years) 65.9 71.3 <0.001 72.3 66.7 <0.0001

Gender (men, %) 71.0 54.7 <0.001 52.1 55.5 NS

Hypercholesterolemia (%) 79.5 72.2 0.02 71.0 66.0 0.048

Diabetes (%) 30.1 44.6 <0.001 35.6 10.4 <0.0001

Ischemic heart disease (%) 100 100 NS 22.0 5.6 <0.0001

Heart failure (%) 13.6 42.9 <0.001 22.5 6.1 <0.0001

Peripheral arterial disease 
(%) 14.6 22.2 0.001 10.0 5.1 <0.0001

Renal disease (%) 9.9 25.3 <0.001 12.3 4.1 <0.0001

Stroke (%) 6.9 16.3 <0.001 11.5 5.1 <0.0001
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(79%) and cardiol- ogy (21%) in Spain, arterial 
hypertension was diag- nosed in 25% of the pa-
tients with AF [11]. In a study performed in 756 
patients with AF in France, car- diac disorders were 
present in 534 patients (70.6%), being hyperten-
sion (39.4%), coronary artery dis- ease (16.6%), 
and myocardial diseases (15.3%), be- ing the most 
common causes [12]. In another study developed 
in a Primary Care setting in Spain, 92.6% of pa-
tients with AF had history of hypertension [9].
 
But, does the clinical profile differ according to the 
presence of AF in patients with hypertension and 
vice versa according to the presence of hy- perten-
sion in subjects with AF? Different studies have 
analyzed this issue. In patients with AF, the pres-
ence of hypertension was associated with a high-
er proportion of hypercholesterolemia, dia- betes 
mellitus, metabolic syndrome, sedentary life style, 
as well as more vascular diseases (heart fail- ure, 
ischemic heart disease, cardiac valve diseas- es, 
renal insufficiency, stroke, peripheral arterial dis-
ease and advanced retinopathy) [9]. Similarly, 
the  presence  of  AF  in  patients  with  hyper-
ten- sion and chronic ischemic heart disease was 
as- sociated with more diabetes and comorbidities 
(Table 1) [13]. This worse clinical profile found 
in  patients  with  hypertension  and AF  may  ex- 
plain at least in part the increased mortality rates 
of  this  population  [14].  Thus,  not  surprisingly, 
the death rates are doubled by AF, independent- 
ly of other known predictors of mortality [5,15].

These data clearly show that AF is in-
creased   in   patients   with   hypertension.   But, 
which factors increase the likelihood of de- vel-
oping   AF   in   patients   with   hypertension?

Blood pressure control is crucial to improve car- 
diovascular prognosis in hypertensive popula- tion. 
Even small elevations above optimal blood pres-
sure values increase the probability of cardio- vas-
cular disease. In 1990, MacMahon et al. dem- on-
strated that blood pressure reduction was criti- cal 
to decrease the risk of cardiovascular outcomes and 

preventing major coronary events [16]. How- ever,  
although  blood  pressure  control  is  neces- sary, 
clinical practice guidelines agree that the aim of 
therapeutic approach in hypertensive popula- tion 
should not only be to control blood pressure but to 
reduce cardiovascular risk. Thus, a multi- facto-
rial intervention is necessary to actually im- prove  
cardiovascular  prognosis  in  this  popula- tion, 
including the reduction of new-onset AF [17].

In a study that included 34,221 women participat- 
ing in the Women’s Health Study, after 12.4 years of 
follow-up, 644 incident AF events occurred. Blood 
pressure was strongly associated with incident AF, 
and systolic blood pressure was a better predictor 
than diastolic blood pressure. Even more, systolic 
blood pressure levels within the nonhypertensive 
range were independently associated with incident 
AF [18]. In light of these results, some authors have 
suggested that it should be investigated whether AF 
is a marker of risk or directly a cardiovascular risk 
factor by itself in hypertensive patients and that fu- 
ture hypertension guidelines should assign a more 
important role to AF for cardiovascular risk strati- 
fication in this population [19]. In another study 
aimed to determine whether the risk of incident AF 
among patients treated for hypertension differed by 
the degree of blood pressure control, uncontrolled 
elevated systolic blood pressure and systolic blood 
pressure <120 mm Hg, these variables were asso- 
ciated with an increased risk of incident AF [20].
 
Unfortunately, the presence of AF is related with 
a worse blood pressure control (Figure 1) [13].

Chronic kidney disease is a powerful predictor 
of cardiovascular morbidity and mortality. Hy-
per- tension is one of the main causes of renal in-
suf- ficiency [17]. In a study performed in 1,118 
hyper- tensive patients, without previous parox-
ysmal AF, heart failure, myocardial infarction, or 
val- vular disease, the complication of chronic kid-
ney disease, especially progressed renal dysfunc-
tion, was a powerful predictor of new-onset AF, 
inde- pendently of left ventricular hypertrophy and 
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left atrial dilatation .21 Moreover, chronic kidney 
disease increases the risk of thromboembolism in 
patients with AF, particularly in patients with hy- 
pertension, which markedly increases morbidity 
and mortality in this population. 22 As a result, to 
reduce the risk of new-onset AF in hypertensive 
patients, one of the goals should be to prevent or 
atleast delay the development of renal dysfunction.

Left ventricular hypertrophy is the most im-
por- tant subclinical cardiac organ damage in hy-
per- tensive population. 23 Its early detection and 
treatment  is  essential  in  clinical  practice,  not 
only because LVH regression is associated with 
a marked improvement in cardiovascular progno- 
sis, but also because it may reduce some poten- 
tially related complications, including AF. 24 In a 
study performed in 2,482 hypertensive subjects, 
after 16 years-period follow-up, a first episode of 
AF occurred in 61 subjects at a rate of 0.46 per 100 
person-years. Age and left ventricular mass (both 
P<0.001) were the sole independent predictors of 
AF. For every 1 standard deviation increase in left 
ventricular mass, the risk of AF was increased 1.20 
times (95% CI, 1.07 to 1.34). AF became chronic in
33% of subjects, and age, left ventricular mass, and 
left atrial diameter (all P<0.01) were independent 
predictors for the development of chronic AF .25 

This is very relevant, since in hypertensive patients 
with left ventricular hypertrophy, the development 
of AF is associated with a worse prognosis, with a 
significant increase of fatal and non-fatal strokes. 
26 As  previously  commented,  left  ventricular 
hypertrophy is associated with an increased risk 
of AF and this association might be in part medi-
ated via left atrial enlargement. Both, left ventricu-
lar hypertrophy and AF independently promote 
left atrial enlargement and left atrial enlargement 
fa- cilitates the development of new episodes of 
AF or chronic AF. It has been reported that persis-
tence or development of new electrocardiographic 
left ventricular hypertrophy during antihyperten-
sive therapy was associated with an increased risk 
of left atrial enlargement after 3-year follow-up, 
and, importantly, regression of left ventricular hy-
per- trophy  was not associated with an increased 
risk of left atrial enlargement. 27 With these results, 
authors suggested that these findings provided in- 
sight into a potential mechanism by which chang- 
es in left ventricular hypertrophy were associated 
with changing risk of developing AF. Moreover, 
it has been demonstrated that left atrial diameter/ 
height predicts risk of cardiovascular events inde- 
pendent of other clinical risk factors in hyperten- 
sive patients with left ventricular hypertrophy. 28

Finally,  different neuro-hormonal  systems,  such 
as renin-angiotensin system and sympathetic sys- 
tems have been implied in the development of AF 
29,30 Structural remodeling may be the main ar- 
rhythmogenic substrate perpetuating AF. Fibrosis, 
inflammation and oxidative stress appear strongly 
interconnected in the pathogenesis of remodeling- 
induced abnormalities in AF. Although drugs that 
block the renin-angiotensin system do not have a 
direct antiarrhythmic effect, it has been observed 
that atrial remodeling is at least partially induced 
by activation of the renin-angiotensin system. 
29As a result, the aim of the inhibition of the renin
-angiotensin system is to limit the structural re- 
modeling of the atrium in AF and secondarily, if 
possible, to have a preventive effect on the occur- 
rence of AF in at-risk patients, such as those with
hypertension, heart failure or ischemic heart dis- 
ease.31-33 AF  occurs  frequently  after  cardiac 

Figure 1: Blood pressure control rates in patients with hyper-
tension and chronic ischemic heart disease according to the 
presence of atrial fibrillation (adapted from 13).
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surgery. In this context, the inhibition of sym- 
pathetic system may play an important role, as 
the use of beta blockers has been related with an 
amelioration of ischemia, an anti-inflammatory ef-
fect, and inhibition of sympathetic hypertonia in 
this context [34]. On the other hand, the sym- pa-
thetic nerve density endocardially and epicar- di-
ally  is  significantly higher  in  rheumatic  heart 
disease patients with AF when compared with 
rheumatic heart disease patients without AF .30

Therapeutic approach in hypertensive pa-
tients to prevent new-onset atrial fibrillation

Although attaining blood pressure goals should 
be the first target in the whole hypertensive pop- 
ulation,  and  in  this  context  diuretics,  angio-
ten- sin-converting enzyme inhibitors, calcium 
an- tagonists, angiotensin receptor antagonists, 
and beta-blockers have been considered suitable 
for initiation  of  antihypertensive  treatment,  as  
well as for its maintenance, in specific situations, 
some antihypertensive  agents  could  provide  an  
ex- tra benefit .35 On the other hand, the effects 
of some of these drugs on the prevention of new- 
onset AF have been analyzed in different clinical 
scenario,  not  only  in  hypertensive  population.

Several studies have reported that the preopera- tive 
administration of beta blockers leads to an effective 
modulation of severe blood pressure fluctuations 
and a reduction in the incidence of postoperative AF.  
When  an AF  episode  occurs, although pharmaco-
logical or electrical cardiover- sion is an option, the 
use of intravenous digoxin, diltiazem, or beta block-
ers may be helpful to slow the ventricular response. 
In this context, digitalis is the least effective and 
beta blockers are the most effective for controlling 
the ventricular response during AF. Moreover, the 
use of beta blockers has been shown to accelerate 
the conversion of post- operative supraventricular 
arrhythmias to sinus rhythm compared with diltia-
zem. 36-40 Howev- er, not all the beta blockers equal-
ly reduce the risk of AF. Thus, the incidence of post-
discharge AF af- ter coronary artery bypass grafting 
in patients with decreased left ventricular function 
was lesser with bisoprolol  when  compared  with  

carvedilol. 41By contrast, other studies showed that 
carvedilolwas superior to metoprolol in decreas-
ing devel- opment of early postoperative AF after 
coronary artery bypass grafting. 42,43 Moreover, in 
heart failure  trials,  carvedilol  compared  to  meto-
pro- lol decreased the risk of progression to AF .44

The effects of renin-angiotensin system inhibitors 
on prevention of new-onset AF have been specifi- 
cally analyzed in patients with heart failure. Thus, 
in TRACE (Trandolapril Cardiac Evaluation), 
the effects of trandolapril on the incidence of AF 
in patients with reduced left ventricular function 
sec- ondary to acute myocardial infarction was 
evalu- ated.45 Of the 1,749 patients included in the 
TRACE study, 1,577 had sinus rhythm on the elec- 
trocardiogram recorded at randomization. Dur- ing 
the 2- to 4-year follow-up period, significantly 
more patients developed AF in the placebo group 
than in the trandolapril group (5.3% versus 2.8%, 
respectively, P<0.05). Trandolapril significantly re- 
duced the risk of developing AF (RR 0.45; 95% CI,
0.26-0.76; P<0.01) [45]. In a retrospective analy-
sis of the patients from the Montreal Heart Institute 
(MHI) included in the Studies Of Left Ventricular 
Dysfunction (SOLVD), after a mean follow-up of
2.9 years, 5.4% in the enalapril group and 24% in the 
placebo group (P<0.0001) developed AF (HR 0.22;
95% CI 0.11-0.44; P<0.0001).46 In Valsartan Heart 
Failure Trial (Val-HeFT), the occurrence of AF was 
evaluated based on adverse event reports in the 
patients with HF.47 During the mean 23 months of 
follow-up, AF was reported in 5.12% of patients al-
located to valsartan and in 7.95% of those allocat- 
ed to placebo, p =0.0002. Valsartan treatment was 
independently associated with AF occurrence (HR
0.63, 95% CI 0.49-0.81) .47 In the Candesartan in 
Heart Failure: Assessment of Reduction in Mortal- 
ity and Morbidity (CHARM) program, from 7,601 
patients with symptomatic chronic heart failure 
and  reduced  or  preserved  left  ventricular  sys- 
tolic function, 6446 patients (84.8%) did not have 
AF on their baseline electrocardiogram. Of these,
392 (6.08%) developed AF during follow-up, 177 
(5.55%) in the candesartan group and 215 (6.74%) 
in the placebo group (OR 0.81, 95% CI 0.66-0.99, 
P = 0.048). After adjustment for baseline covari- 
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of the study [51]. The STOP-2 (Swedish Trial in 
Old Patients With Hypertension-2) trial was a pro- 
spective, randomized trial performed in 6,614 pa- 
tients aged 70-84 years with hypertension (blood 
pressure ≥180 mm Hg systolic, ≥105 mm Hg dia- 
stolic, or both). Patients were randomly assigned 
to conventional antihypertensive therapy (ateno- 
lol 50 mg, metoprolol 100 mg, pindolol 5 mg, or 
hydrochlorothiazide  25  mg  plus  amiloride  2.5
mg daily) or “newer” drugs (enalapril 10 mg or 
lisinopril 10 mg, or felodipine 2.5 mg or isradipine
2-5 mg daily). As in STOP-2, no differences were 
found in the incidence of AF along the study. 52

L`Allier et al. performed a retrospective, longitu- 
dinal cohort study from a database of 8 million 
people in the U.S. Hypertensive patients age ≥18 
years were included if they filled a prescription for 
either an angiotensin-converting enzyme inhibi- 
tor or a calcium channel blocker. A total of 10,926 
patients were analyzed. The main results of this 
study showed that angiotensin-converting enzyme 
inhibition was associated with a reduced incidence 
of AF for patients with hypertension in usual care 
setting. 53 In the LIFE (Losartan Intervention For 
End Point Reduction in Hypertension) study, 9,193 
hypertensive patients with electrocardiographic 
left ventricular hypertrophy were randomized to 
once-daily losartan- or atenolol-based antihyper- 
tensive therapy. A total of 8,851 patients without 
AF by electrocardiogram or history, were followed 
for 4.8 years. The main findings were that in this 
population, new-onset AF and associated stroke 
were   significantly  reduced   by   losartan-   com- 
pared to atenolol-based antihypertensive treat- 
ment with similar blood pressure reduction .54

Fogari et al. evaluated the effect of losartan com- 
pared with amlodipine, both associated with ami-
odarone, in preventing the recurrence of AF in 
hypertensive patients with a history of recent par- 
oxysmal AF. After 12 months of follow-up, blood 
pressure values were significantly reduced by both 
losartan (from 151.4/95.6 to 135.5/83.7 mm Hg, P
<  0.001  versus  baseline)  and  amlodipine  (from
152.3/96.5 to 135.2/83.4 mm Hg, P < 0.001 versus
baseline), with no difference between both groups.

ates, the odds ratio was 0.80 (95% CI 0.65-0.99, P
= 0.039). Remarkably, there was no heterogene- 
ity of the effects of candesartan in preventing 
AF between the 3 component trials (P = 0.57). 48

 
Another clinical scenario is the prevention of new 
AF episodes and the maintenance of sinus rhythm 
after cardioversion. In a study that included pa- 
tients  with  an  episode  of  persistent  AF  for  
>7 days and scheduled for electrical cardiover-
sion, two groups of patients were compared: Group 
I was treated with amiodarone, and Group II was 
treated with amiodarone plus irbesartan. The 
Kaplan-Meier analysis of time to first recurrence 
during the follow-up period (median time 254 
days) showed that patients treated with irbesartan 
had a greater probability of remaining free of AF 
(79.52% versus 55.91%, P=0.007). 49 In another 
study aimed to assess whether enalapril could im- 
prove cardioversion outcome and facilitate sinus 
rhythm maintenance after conversion of chronic 
AF, patients were randomly allocated to receive 
amiodarone or amiodarone plus enalapril 4 weeks 
before scheduled external cardioversion. After a 
median follow-up of 270 days, those allocated to 
enalapril showed a higher probability of remain- 
ing in sinus rhythm (74.3% vs 57.3%, P=0.021). 50

What about hypertensive population? In patients 
with hypertension and permanent AF, beta block- 
ers and nondihydropiridine calcium antagonists 
(verapamil and diltiazem) remain important class- 
es of drugs in order to both control ventricular rate 
and reduce blood pressure values. 17 In patients 
with hypertension at sinus rhythm, the first step to 
reduce the incidence of new-onset AF is to re- duce 
blood pressure values to recommended tar- gets. 
Several trials have tested different antihyper- ten-
sive drugs in this setting. In CAPPP (Captopril 
Prevention Project), 10,985 patients aged 25-66 
years with a measured diastolic blood pressure
≥100 mm Hg on two occasions were randomly 
assigned to captopril or conventional antihyper- 
tensive treatment (diuretics, beta-blockers). Af-
ter a mean follow-up of 6.1 years, no significant 
dif- ferences were found between groups in the 
inci- dence of new-onset AF, a secondary endpoint 
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At least one ECG-documented episode of AF was
reported in 13% of the patients treated with losar-
tan and in 39% of the patients treated with am-
lodipine, P<0.008 [55]. In the VALUE (Valsartan
Antihypertensive Long-Term Use Evaluation) tri-
al, a total of 15,245 hypertensive patients at high
cardiovascular risk received valsartan 80-160 mg/
day or amlodipine 5-10 mg/day combined with
additional antihypertensive agents. During anti-
hypertensive treatment, the incidence of at least
one documented occurrence of new-onset AF was
3.67% with valsartan and 4.34% with amlodipine
(HR 0.843, 95% CI 0.713-0.997; P = 0.0455) [56]. In
HOPE (Heart Outcomes Prevention Evaluation),
 
among 8,335 high-risk participants ≥ 55 years 
(47% with hypertension), without known heart 
failure or left ventricular systolic dysfunction and 
fol- lowed for a median period of 4.5 years, ramipril 
did not significantly reduce the rate of new AF 
compared with placebo (2.0% vs 2.2%; OR 0.92;
95% CI 0.68-1.24; P = 0.57) [57]. In the ONTAR-
GET (Ongoing Telmisartan Alone and in Com-
bination With Ramipril Global Endpoint Trial) 
study, which included more than 25,000 patients 
who had vas- cular disease or high-risk diabetes 
without heart failure (69% with hypertension), the 
incidence of new-onset AF, a predefined second-
ary endpoint, was similar in patients treated with 
ramipril (6.9%) and telmisartan (6.7%) [58]. In 
the TRANSCEND (Telmisartan Randomized As-
sessment Study in ACE Intolerant Subjects With 
Cardiovascular Dis- ease) trial including patients 
with vascular disease or high-risk diabetes with-
out heart failure, intol- erant to angiotensin-con-
verting enzyme inhibi- tors 76% of them with hy-
pertension, no significant differences were found 
between telmisartan and placebo in the incidence 
of new-onset AF [59]. The GISSI-AF (Gruppo 
Italiano per lo Studio Della So- pravvivenza 
Nell’Infarto Miocardico–Atrial Fibril- lation) 
study was a large, randomized, prospec- tive,  pla-
cebo-controlled,  multicenter  trial  aimed to test 
whether valsartan could reduce the recur- rence 
of AF in patients with underlying cardiovas- cular 
disease, diabetes, or left atrial enlargement (85% 
had hypertension) and who were in sinus rhythm 

but had had either ≥2 documented epi- sodes of 
AF in the previous 6 months or success- ful car-
dioversion for AF in the previous 2 weeks. A total 
of 1,442 patients were enrolled in the study. AF re-
curred in 51.4% of patients treated with val- sartan 
group and in 52.1% of patients treated with pla-
cebo (HR 0.97; 95% CI 0.83-1.14; P=0.73) [60].

In another study aimed to determine the relative 
risk for incident AF among hypertensive patients 
who received antihypertensive drugs from dif- fe-
rent classes, 4,661 patients with AF and 18,642 
matched control participants from a population 
of 682,993 patients treated for hypertension were 
included  for  the  analysis.  Patients  with  clini- 
cal risk factors for AF were excluded. Long-term 
therapy with angiotensin-converting enzyme in- 
hibitors (OR 0.75; 95% CI 0.65-0.87), angiotensin 
II-receptor blockers (OR 0.71; 95% CI 0.57-0.89), 
or beta-blockers (OR 0.78; 95% CI 0.67-0.92) was 
associated with a lower risk for AF than current
exclusive therapy with calcium channel blockers 
[61]. A population-based case-control study aimed 
to determine whether antihypertensive treatment 
with angiotensin-converting enzyme inhibitors/ 
angiotensin II-receptor blockers or beta-blockers, 
compared with diuretics, was associated with the 
risk of incident AF in a community practice set- 
ting, showed that single-drug users of angioten- 
sin-converting enzyme inhibitors/ angiotensin II- 
receptor blockers had a lower risk of incident AF 
compared with single-drug users of a diuretic (OR
0.63; 95% CI 0.44-0.91), while single-drug use of 
beta-blockers was not significantly associated with 
lower AF risk (OR 1.05; 95% CI 0.73-1.52). Also, 
none of the most commonly used two-drug regi- 
mens was significantly associated with AF risk, in 
comparison with single-drug use of diuretic [62].

A number of meta-analyses have studied the ef- 
fects  of  renin-angiotensin  system  inhibition  on 
the prevention of new-onset AF [63-65]. Healey et 
al. analyzed a total of 11 studies, which included
56,308 patients: 4 in heart failure, 3 in hyperten- 
sion, 2 in patients following cardioversion for AF, 
and  2  in  patients  following  myocardial  infarc- 
tion.  Overall,  renin-angiotensin  system  inhibi- 



Journal of Atrial Fibrillation                                                                    Featured Review          

 www.jafib.com                                                     30                        Dec 2011-Jan 2012 | Vol 4 | Issue 4                          

tors reduced the relative risk of AF by 28% (95% 
CI  15%-40%,  p  =  0.0002).  Reduction  in AF  
was similar between angiotensin converting en-
zyme inhibitors and angiotensin receptor blockers 
and was greatest in patients with heart failure (rela- 
tive risk reduction 44%, p = 0.007). Despite there 
was no significant reduction in AF in the overall 
hypertensive  population  (relative  risk  reduction
12%, p = 0.4), in patients with hypertension and 
left ventricular hypertrophy there was a significant 
reduction of 29% .63 Schneider et al. analyzed a to-
tal of 23 randomized controlled trials with 87,048 
patients. Overall, renin-angiotensin system inhibi- 
tors reduced AF by 33% (p < 0.00001), but there
 
was substantial heterogeneity among trials. In pri- 
mary prevention, renin-angiotensin system inhi- 
bition was effective in patients with heart failure 
and those with hypertension and left ventricular 
hypertrophy but not in post-myocardial infarction 
patients. In secondary prevention, renin-angioten- 
sin system inhibitors were often administered in 
addition to antiarrhythmic drugs, including ami- 
odarone, further reducing the odds for AF recur- 
rence after cardioversion by 45% (p = 0.01) and in 
patients on medical therapy by 63% (p < 0.00001) 
(Table 2). 64. More recently, Huang et al. analyzed
21 clinical trials including 91,381 patients and 5,730
AF  events.  Renin-angiotensin  system  inhibitors
reduced the relative risk of AF by 25% (primary
prevention by 24% and secondary prevention by
27%). Relative risk reduction was 0.71 in patients
with hypertension (95%CI: 0.54-0.92), 0.58 in pa-
tients with chronic heart failure (95%CI: 0.39-0.87)
and 0.71 in those with AF (95%CI: 0.52-0.96) .65

Aliskiren is the first oral direct renin inhibi-
tor available, and its current licensed indication 
is es- sential  hypertension. Although  no  clini-
cal  trials have specifically analyzed the effects 
of aliskiren on the prevention of new-onset AF, 
experimen- tal  data  have  reported  that  aliski-
ren  may  have anti-arrhythmic   and   anti-heart   
failure   properties .66 A cross-sectional survey 
has recently suggested that aliskiren might reduce 
the risk of developing permanent AF in patients 

with par- oxysmal or persistent AF. 9 On the other 
hand, it has been suggested that agents with anti-
aldo- sterone properties should be the preferred di-
uret- ics  for  reducing  hypertension  related  AF. 67

Conclusions

Hypertension and AF are closely related. Hyper 
tension causes structural and electrophysiological 
changes in the heart that promote the development 
of AF. The development of AF increases cardio-
vas- cular risk in hypertensive population. As a 
result, all efforts performed to prevent or at least 
delay new-onset AF will result in an important ben- 
eficial effect on the prognosis of this population.

Therefore, to reduce the risk of new-onset AF 
in hypertensive population, the first and most 
im- portant step is to reduce blood pressure lev-
els to recommended targets. The next question to 
be an- swered is whether some antihypertensive 
agents when compared with others could provide 
ad- ditional beneficial effects beyond blood pres-
sure control. The main problem of these studies is 
that the great majority of them are analyses post 
hoc. Moreover, as clinical trials include popula-
tions with different clinical profiles, it is difficult 
to es- tablish clear recommendations in this con-
text. For instance, there are striking differences on 
the re- ported incidences of AF between different 
studies (e.g. Fogari with 39% AF in the control 
group compared to VALUE and HOPE with 4 or 

Table 2

 Effects of renin-angiotensin system inhibi-
tors (angiotensin-converting enzyme inhib-
itors and angiotensin receptor antagonists) 

on occurrence of AF (adapted from 64).

Clinical Situation Odds Ratio 95%CI

Hypertension 
(overall) 0.89 0.75-1.05

Hypertension (LVH) 0.65 0.52-0.80

Heart Failure 0.52 0.31-0.87

Postmyocardial 
Infarction 0.72 0.41-1.27

Postcardioversion 0.55 0.34-0.89
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2 %, respectively) .55-57 Despite that, the available 
evidence supports that in hypertensive patients 
with left ventricular hypertrophy, renin-angioten- 
sin system inhibitors (angiotensin-converting en- 
zyme inhibitors and angiotensin receptor antago- 
nists), have been shown to reduce new-onset AF.

On  the  other  hand,  in  patients  with  hyper-
ten- sion and permanent AF, beta blockers and 
non- dihydropiridine calcium antagonists (vera-
pamil and diltiazem) remain important classes of 
drugs in this context in order to both control ven-
tricu- lar rate and reduce blood pressure values. 
Some antihypertensive agents have shown to be 
ben- eficial in the prevention of AF in some pop-
ula- tions,   regardless   the   history   of   hyper-
tension. Thus, preoperative administration of beta 
block- ers  leads  to  an  effective  modulation  of  
severe blood  pressure  fluctuations  and  a  reduc-
tion  in the incidence of postoperative AF in some 
pa- tients. Similarly, different studies have reported 
that renin-angiotensin system inhibition provides 
substantial benefits in patients with heart failure 
and after the cardioversion of persistent AF, par- 
ticularly when patients also received amiodarone.
 
References

1. Stewart S, Hart CL, Hole DJ, McMurray JJ. Population prev- 
alence, incidence, and predictors of atrial fibrillation in the Ren-
frew/Paisley study. Heart. 2001;86(5): 516–521.
2. Go AS, Hylek EM, Phillips KA, Chang Y, Henault LE, Sel- by 
JV, Singer DE. Prevalence of diagnosed atrial fibrillation in adults: 
national implications for rhythm management and stroke preven-
tion: the AnTicoagulation and Risk Factors in Atrial Fibrillation 
(ATRIA) Study. JAMA. 2001;285(18):2370–
2375.
3. Naccarelli GV, Varker H, Lin J, Schulman KL. Increasing preva-
lence of atrial fibrillation and flutter in the United States. Am J 
Cardiol. 2009;104(11):1534–1539.
4. Atrial Fibrillation Investigators. Risk factors for stroke and ef-
ficacy of antithrombotic therapy in atrial fibrillation. Analysis of 
pooled data from five randomized controlled trials [published 
erratum appears in Arch Intern Med 1994;154:2254]. Arch Intern 
Med. 1994;154(13):1449-57.
5. Stewart S, Hart CL, Hole DJ, McMurray JJ. A population 
based study of the long-term risks associated with atrial fibrilla-
tion: 20-year follow-up of the Renfrew/Paisley study. Am J Med. 
2002;113(5):359-64.
6. Camm AJ, Kirchhof P, Lip GY, Schotten U, Savelieva I,Ernst S, 

Van Gelder IC, Al-Attar N, Hindricks G, Prendergast B, Heidbu-
chel H, Alfieri O, Angelini A, Atar D, Colonna P, De Caterina R, 
De Sutter J, Goette A, Gorenek B, Heldal M,Hohloser SH, Kolh P, 
Le Heuzey JY, Ponikowski P, Rutten FH. Guidelines for the man-
agement of atrial fibrillation: the Task Force for the Management 
of Atrial Fibrillation of the European Society of Cardiology (ESC). 
Eur Heart J. 2010;31(19):2369-429.
7. Kannel WB, Wolf PA, Benjamin EJ, Levy D. Prevalence,incidence, 
prognosis, and predisposing conditions for atrial fibrillation: pop-
ulation based estimates. Am J Cardiol 1998; 82(8A):2N–9N.
8. Barrios Alonso V, de la Figuera von Wichmann M, Coca Payeras 
A. Prevención de la fibrilación auricular en el paciente hipertenso. 
Med Clin (Barc). 2007;128(4):148-54.
9. Barrios V, Calderon A, Escobar C, de la Figuera M. Patients with 
atrial fibrillation attended in Primary Care setting. The Val-FAAP 
study. Rev Esp Cardiol. 2011 (in press).
10. Barrios V, Escobar C, Bertomeu V, Murga N, de Pablo C, 
Calderón A. Risk factor control in the hypertensive patients with  
chronic  ischemic  heart  disease  attended  in  cardiologic outpa-
tient clinics. The CINHTIA study. Rev Clin Esp.
2008;208(8):400-4.
11. García-Acuña JM, González-Juanatey JR, Alegría Ezquerra E, 
González Maqueda I, Listerri JL. Permanent atrial fibrillation in 
heart disease in Spain. The CARDIOTENS study 1999. Rev Esp 
Cardiol. 2002;55(9):943-52.
12. Lévy S, Maarek M, Coumel P, Guize L, Lekieffre J, Medve-
dowsky JL, Sebaoun A. Characterization of different subsets 
of atrial fibrillation in general practice in France: the ALFA 
study.  The  College  of  French  Cardiologists.  Circulation. 
1999;99(23):3028-3035.
13. Barrios V, Escobar C, Echarri R. Atrial Fibrillation And Coro-
nary Heart Disease: Fatal Attraction. Journal of Atrial Fibrillation. 
2009; 1(5): 262-69.
14. Vagaonescu TD, Wilson AC, Kostis JB. Atrial fibrillation and 
isolated systolic hypertension: the systolic hypertensionin the el-
derly program and systolic hypertension in the elderly program-
extension study. Hypertension. 2008;51(6):1552-6.
15. Kirchhof P, Auricchio A, Bax J, Crijns H, Camm J, Diener HC, 
Goette A, Hindricks G, Hohnloser S, Kappenberger L, Kuck KH, 
Lip GY, Olsson B, Meinertz T, Priori S, Ravens U, Steinbeck G, 
Svernhage E, Tijssen J, Vincent A, Breithardt G. Outcome pa-
rameters for trials in atrial fibrillation: executive summary. Rec-
ommendations from a consensus conference organized by the 
German Atrial Fibrillation Competence NETwork (AFNET) and 
the European Heart Rhythm Association (EHRA). Eur Heart J. 
2007;28(22):2803–2817.
16. MacMahon S, Peto R, Cutler J, Collins R, Sorlie P, Nea-
ton J,Abbott R, Godwin J, Dyer A, Stamler J. Blood pressure, 
stroke,and coronary heart disease. Part 1, Prolonged differences in
blood pressure: prospective observational studies corrected for 
the regression dilution bias. Lancet. 1990;335(8692):765–
774.
17. Mancia G, De Backer G, Dominiczak A, Cifkova R, Fagard R, 
Germano G, Grassi G, Heagerty AM, Kjeldsen SE, Laurent
S, Narkiewicz K, Ruilope L, Rynkiewicz A, Schmieder RE,Boudier 



 www.jafib.com                                                    32                         Dec 2011-Jan 2012 | Vol 4 | Issue 4                         

Journal of Atrial Fibrillation                                                                    Featured Review               

HA, Zanchetti A, Vahanian A, Camm J, De Caterina R, Dean 
V, Dickstein K, Filippatos G, Funck-Brentano C, Hellemans I, 
Kristensen SD, McGregor K, Sechtem U, Silber S,Tendera M, 
Widimsky P, Zamorano JL, Erdine S, Kiowski W,Agabiti-Rosei 
E, Ambrosioni E, Lindholm LH, Viigimaa M,Adamopoulos S, 
Agabiti-Rosei E, Ambrosioni E, Bertomeu V,Clement D, Erdine S, 
Farsang C, Gaita D, Lip G, Mallion JM,Manolis AJ, Nilsson PM, 
O’Brien E, Ponikowski P, Redon J,Ruschitzka F, Tamargo J, van 
Zwieten P, Waeber B, WilliamsB. 2007 Guidelines for the man-
agement of arterial hyperten-sion: The task force for the manage-
ment of arterial hypertension of the European Society of Hyper-
tension (ESH) and of the European Society of Cardiology (ESC). J 
Hypertens.2007;25(6):1105-87.
18. Conen D, Tedrow UB, Koplan BA, Glynn RJ, Buring JE, Al-
bert CM. Influence of systolic and diastolic blood pressure on
the risk of incident atrial fibrillation in women. Circulation.
2009;119(16):2146-52.
19. Barrios V, Escobar C, Echarri R. Letter by Barrios et al regard-
ing article, “Influence of systolic and diastolic blood pressure 
on the risk of incident atrial fibrillation in women”. Circulation. 
2010;121(5):e29.
20. Thomas MC, Dublin S, Kaplan RC, Glazer NL, Lumley T, 
Longstreth WT Jr, Smith NL, Psaty BM, Siscovick DS, Heckbert 
SR. Blood pressure control and risk of incident atrial fibrillation. 
Am J Hypertens. 2008;21(10):1111-16.
21. Horio T, Iwashima Y, Kamide K, Tokudome T, Yoshihara F, 
Nakamura S, Kawano Y. Chronic kidney disease as an indepen-
dent risk factor for new-onset atrial fibrillation in hypertensive 
patients. J Hypertens. 2010;28(8):1738-44.
22. Barrios V, Escobar C, Echarri R. Letter by Barrios et al regard-
ing article, “Impact of proteinuria and glomerular filtration rate 
on risk of thromboembolism in atrial fibrillation:the Anticoagula-
tion and Risk Factors in Atrial Fibrillation(ATRIA) study”. Circu-
lation. 2009;120(18):e153.
23. Barrios V, Escobar C, Calderón A, Echarri R, GonzálezPedel V, 
Ruilope LM; CONTROLRISK Investigators. Cardiovascular risk 
profile and risk stratification of the hypertensive population  at-
tended by  general  practitioners  and  specialists in Spain. The 
CONTROLRISK study. J Hum Hypertens.2007;21(6):479-85.
24. Barrios V, Calderón A, Escobar C, Barrios S, Navarro-Cid J, 
González-Pedel V, Vegazo O, Fernandez R. Electrocardiographic 
left ventricular hypertrophy regression induced by an angioten-
sin receptor blocker-based regimen in daily clinical practice: the 
SARA study. J Hypertens. 2007;25(9):1967-73.
25. Verdecchia P, Reboldi G, Gattobigio R, Bentivoglio M, Bor-
gioni C, Angeli F, Carluccio E, Sardone MG, Porcellati C. Atrial 
fibrillation in hypertension: predictors and outcome. Hyperten-
sion. 2003;41(2):218-23.
26. Wachtell K, Hornestam B, Letho M, Slotwiner DJ, Gerdts E, 
Olsen MH, Aurup P, Dahlöf B, Ibsen H, Julius S, Kjeldsen SE, 
Lindholm LH, Nieminen MS, Rokkedal J, Devereux RB. Car- dio-
vascular morbidity and mortality in hypertensive patients with 
a history of atrial fibrillation: the Losartan Intervention For End 
Point Reduction in Hypertension (LIFE) study. J Am Coll Car-
diol. 2005;45(5):705-11.
27. Okin PM, Gerdts E, Wachtell K, Oikarinen L, Nieminen MS, 

Dahlöf B, Devereux RB. Relationship of left atrial en- largement 
to persistence or development of ECG left ven- tricular hypertro-
phy in hypertensive patients: implications for the development 
of new atrial fibrillation. J Hypertens.
2010;28(7):1534-40.
28. Gerdts E, Wachtell K, Omvik P, Otterstad JE, Oikarinen L, Bo-
man K, Dahlöf B, Devereux RB. Left atrial size and riskof major 
cardiovascular events during antihypertensive treatment: losar-
tan intervention for endpoint reduction in hypertension trial. Hy-
pertension. 2007;49(2):311-16.
29. Ducharme A, Schiffrin EL. Reviewing the future of reninan-
giotensin  system  blockade:  the  role  of  angiotensin-converting 
enzyme inhibitors and angiotensin receptor blockers in the pre-
vention of atrial fibrillation. Can J Cardiol. 2010;26 (Suppl E):21E-
23E.
30. Li Y, Lu Z, Tang Q, Jiang H, Huang C, He B, Hu X, Huang J, 
Zhu X, Wang H. The increase in sympathetic nerve density in 
the atrium facilitates atrial fibrillation in patients with rheumatic 
heart disease. Int J Cardiol. 2011 Sep 10. [Epub ahead of print].
31. Raschi E, Boriani G, De Ponti F. Targeting the arrhythmogenic 
substrate in atrial fibrillation: focus on structural remodeling. 
Curr Drug Targets. 2011;12(2):263-286.
32. Burstein B, Nattel S. Atrial structural remodeling as an antiar-
rhythmic target. J Cardiovasc Pharmacol. 2008;52(1):4-10.
33. Le Heuzey JY, Marijon E, Chachoua K, Waintraub X, Lepillier 
A, Otmani A, Lavergne T, Pornin M. Pathophysiology of atrial 
fibrillation: insights into the renin-angiotensin system.Arch Car-
diovasc Dis. 2008;101(11-12):787-91.
34. Sezai A, Minami K, Nakai T, Hata M, Yoshitake I, Wakui S, 
Shiono M, Hirayama A. Landiolol hydrochloride for prevention 
of atrial fibrillation after coronary artery bypass grafting:new 
evidence from the PASCAL trial. J Thorac Cardiovasc Surg. 
2011;141(6):1478-1487.
35.  Mancia  G,  Laurent  S,  Agabiti-Rosei  E,  Ambrosioni  
E,Burnier  M,  Caulfield MJ,  Cifkova R,  Clément  D,  Coca 
A,Dominiczak A, Erdine S, Fagard R, Farsang C, Grassi G, Haller
H, Heagerty A, Kjeldsen SE, Kiowski W, Mallion JM, Manolis A, 
Narkiewicz K, Nilsson P, Olsen MH, Rahn KH, Redon J, Rodicio 
J, Ruilope L, Schmieder RE, Struijker-Boudier HA, van Zwieten 
PA, Viigimaa M, Zanchetti A. Reappraisal of European guidelines 
on hypertension management: a European Society of Hyperten-
sion Task Force document. J Hypertens. 2009;27(11):2121-58.
36. Fleisher LA, Beckman JA, Brown KA, Calkins H, Chaikof EL, 
Fleischmann KE, Freeman WK, Froehlich JB, Kasper EK, Kersten 
JR, Riegel B, Robb JF. 2009 ACCF/AHA focused update on peri-
operative beta blockade incorporated into the ACC/AHA 2007 
guidelines on perioperative cardiovascular evaluation and care 
for noncardiac surgery. J Am Coll Cardiol. 2009;54(22):e13-e118.
37. Cucchiara RF, Benefiel DJ, Matteo RS, DeWood M, Albin 
MS. Evaluation of esmolol in controlling increases in heart 
rate and blood pressure during endotracheal intubation in pa-
tients  undergoing  carotid  endarterectomy.  Anesthesiology. 
1986;65(5):528 –31.
38. Jakobsen CJ, Bille S, Ahlburg P, Rybro L, Hjortholm K, Andre-
sen EB. Perioperative metoprolol reduces the frequency of atrial 
fibrillation after thoracotomy for lung resection. J Cardiothorac 



 www.jafib.com                                                   33                          Dec 2011-Jan 2012 | Vol 4 | Issue 4                          

Journal of Atrial Fibrillation                                                                    Featured Review         

Vasc Anesth. 1997;11(6):746 –51.
39. Farshi R, Kistner D, Sarma JS, Longmate JA, Singh 
BN.Ventricular  rate  control  in  chronic  atrial  fibrillation  during  
daily  activity  and  programmed  exercise:  a  crossover open-la-
bel study of five drug regimens. J Am Coll Cardiol. 1999;33(2):304 
–10.
40. Balser JR, Martinez EA, Winters BD, Perdue PW, Clarke AW, 
Huang W, Tomaselli GF, Dorman T, Campbell K, Lipsett P, Bre-
slow MJ, Rosenfeld BA. Beta-adrenergic blockade accelerates  
conversion  of  postoperative  supraventricular tachyarrhythmias. 
Anesthesiology. 1998;89(5):1052–9.
41. Marazzi G, Iellamo F, Volterrani M, Caminiti G, Madonna M, 
Arisi G, Massaro R, Righi D, Rosano GM. Comparison of effec-
tiveness of carvedilol versus bisoprolol for prevention of postdis-
charge atrial fibrillation after coronary artery bypass grafting in 
patients with heart failure. Am J Cardiol. 2011;107(2):215-219.
42. Acikel S, Bozbas H, Gultekin B, Aydinalp A, Saritas B, Bal U, 
Yildirir A, Muderrisoglu H, Sezgin A, Ozin B. Comparison of the 
efficacy of metoprolol and carvedilol for preventing atrial fibrilla-
tion after coronary bypass surgery. Int J Cardiol. 2008;126(1):108-
113.
43. Haghjoo M, Saravi M, Hashemi MJ, Hosseini S, Givtaj 
N,Ghafarinejad MH, Khamoushi AJ, Emkanjoo Z, Fazelifar AF, 
Alizadeh A, Sadr-Ameli MA. Optimal beta-blocker for preven-
tion of atrial fibrillation after on-pump coronary artery bypass  
graft  surgery:  carvedilol  versus  metoprolol.  Heart Rhythm. 
2007;4(9):1170-1174.
44.  Swedberg  K,  Olsson  LG,  Charlesworth  A,  Cleland  J, 
Hanrath P, Komajda M, Metra M, Torp-Pedersen C, PooleWilson 
P. Prognostic relevance of atrial fibrillation in patients with chron-
ic heart failure on long-term treatment with beta-blockers: results 
from COMET. Eur Heart J. 2005;26(13):1303- 1308.
45. Pedersen OD, Bagger H, Kober L, Torp-Pedersen C. Trandol-
april reduces the incidence of atrial fibrillation after acute myo-
cardial infarction in patients with left ventricular dysfunction. 
Circulation. 1999;100(4):376-80.
46. Vermes E, Tardif JC, Bourassa MG, Racine N, Levesque S, 
White M, Guerra PG, Ducharme A. Enalapril decreases the in-
cidence of atrial fibrillation in patients with left ventricular dys-
function: insight from the Studies Of Left Ventricular Dysfunction 
(SOLVD) trials. Circulation. 2003;107(23):2926- 31.
47. Maggioni AP, Latini R, Carson PE, Singh SN, Barlera S,Glazer 
R, Masson S, Cerè E, Tognoni G, Cohn JN. Valsartan reduces the 
incidence of atrial fibrillation in patients with heart failure: results 
from the Valsartan Heart Failure Trial (Val-HeFT). Am Heart J. 
2005;149(3):548-57.
48. Ducharme A, Swedberg K, Pfeffer MA, Cohen-Solal A, 
Granger CB, Maggioni AP, Michelson EL, McMurray JJ, Olsson 
L, Rouleau JL, Young JB, Yusuf S. Prevention of atrial fibrillation 
in patients with symptomatic chronic heart failure by candesar-
tan in the Candesartan Heart Failure: Asssess- ment of Reduc-
tion in Mortality and Morbidity (CHARM) program. Am Heart 
J. 2006;151(5):985-91.
49. Madrid AH, Bueno MG, Rebollo JM, Marín I, Pena G, Bernal 
E, Rodriguez A, Cano L, Cano JM, Cabeza P, Moro C. Use of ir-
besartan to maintain sinus rhythm in patients with  long-lasting  

persistent  atrial  fibrillation.  Circulation. 2002;106(3):331-6.
50. Ueng KC, Tsai TP, Yu WC, Tsai CF, Lin MC, Chan KC, Chen 
CY, Wu DJ, Lin CS, Chen SA. Use of enalapril to facilitate sinus 
rhythm maintenance after external cardioversion of long-standing 
persistent atrial fibrillation. Results of a prospective and controlled 
study. Eur Heart J. 2003;24(23):2090-98.
51. Hansson L, Lindholm LH, Niskanen L, Lanke J, Hedner T, Nik-
lason A, Luomanmäki K, Dahlöf B, de Faire U, MörlinC, Karlberg 
BE, Wester PO, Björck JE. Effect of angiotensin-converting- enzyme 
inhibition compared with conventional therapy on cardiovascular 
morbidity and mortality in hypertension: the Captopril Prevention 
Project (CAPPP) randomised trial. Lancet. 1999;353(9153):611–616.
52. Hansson L, Lindholm LH, Ekbom T, Dahlöf B, Lanke J,Scherstén 
B, Wester PO, Hedner T, de Faire U. Randomised trial of old and 
new antihypertensive drugs in elderly patients: cardiovascular 
mortality and morbidity. The Swedish Trial in Old Patients with 
Hypertension-2 Study. Lancet.1999;354(9192):1751–1756.
53. L’Allier PL, Ducharme A, Keller PF, Yu H, Guertin MC,Tardif 
JC. Angiotensin-converting enzyme inhibition in hypertensive pa-
tients is associated with a reduction in the occurrence of atrial fi-
brillation. J Am Coll Cardiol. 2004;44(1):159–164.
54. Wachtell K, Lehto M, Gerdts E, Olsen MH, Hornestam B,Dahlöf 
B, Ibsen H, Julius S, Kjeldsen SE, Lindholm LH, Nieminen MS, De-
vereux RB. Angiotensin II receptor blockade reduces new-onset 
atrial fibrillation and subsequent stroke compared  to  atenolol:  the  
Losartan  Intervention  For  End Point Reduction in Hypertension 
(LIFE) study. J Am Coll Cardiol. 2005;45(5):712–719.
55. Fogari R, Mugellini A, Destro M, Corradi L, Zoppi A, Fogari E, 
Rinaldi A. Losartan and prevention of atrial fibrillation recurrence 
in hypertensive patients. J Cardiovasc Pharmacol. 2006;47(1):46-50.
56. Schmieder RE, Kjeldsen SE, Julius S, McInnes GT, Zanchetti A, 
Hua TA for the VALUE Trial Group. Reduced incidence of new-
onset atrial fibrillation with angiotensin II receptor blockade: the 
VALUE trial. J Hypertens. 2008;26(3):403–411.
57. Salehian O, Healey J, Stambler B, Alnemer K, Almerri K,Grover 
J, Bata I, Mann J, Matthew J, Pogue J, Yusuf S, Dagenais G, Lonn 
E on behalf of the HOPE Investigators. Impact of ramipril on the 
incidence of atrial fibrillation: results of the Heart Outcomes Pre-
vention evaluation study. Am Heart J. 2007;154(3):448–453.
58. Yusuf S, Teo KK, Pogue J, Dyal L, Copland I, Schumacher H, 
Dagenais G, Sleight P, Anderson C. Telmisartan, ramipril, or both 
in patients at high risk for vascular events. N Engl J Med. 2008; 
358(15):1547–1559.
59. Yusuf S, Teo K, Anderson C, Pogue J, Dyal L, Copland I, Schum-
acher H, Dagenais G, Sleight P. Effects of the angio- tensin-receptor 
blocker telmisartan on cardiovascular events in high risk patients 
intolerant to angiotensin-converting enzyme inhibitors: a ran-
domised controlled trial. Lancet. 2008; 372(9644):1174–1183.
60.  GISSI-AF  Investigators,  Disertori  M,  Latini  R,  BarleraS, 
Franzosi MG, Staszewsky L, Maggioni AP, Lucci D, Di Pasquale G, 
Tognoni G. Valsartan for prevention of recurrent atrial fibrillation. 
N Engl J Med. 2009;360(16):1606-17.
61. Schaer BA, Schneider C, Jick SS, Conen D, Osswald S,Meier CR. 
Risk for incident atrial fibrillation in patients who receive antihy-
pertensive drugs: a nested case-control study.
Ann Intern Med. 2010;152(2):78-84.



 www.jafib.com                                               34                              Dec 2011-Jan 2012 | Vol 4 | Issue 4                         

Journal of Atrial Fibrillation                                                                    Featured Review      

62. Heckbert SR, Wiggins KL, Glazer NL, Dublin S, Psaty 
BM,Smith NL, Longstreth WT Jr, Lumley T. Antihypertensive 
treatment with ACE inhibitors or beta-blockers and risk of inci-
dent atrial fibrillation in a general hypertensive population. Am J 
Hypertens. 2009;22:538-544.
63. Healey JS, Baranchuk A, Crystal E, Morillo CA, Garfinkle M, 
Yusuf S, Connolly SJ. Prevention of atrial fibrillation with angio-
tensin-converting enzyme inhibitors and antengiosin receptor 
blockers: a meta-analysis. J Am Coll Cardiol.2005;45(11):1832-39.
64. Schneider MP, Hua TA, Böhm M, Wachtell K, Kjeldsen SE, 
Schmieder RE. Prevention of atrial fibrillation by Renin- An-
giotensin system inhibition a meta-analysis. J Am Coll Cardiol. 
2010;55(21):2299-307.

65. Huang G, Xu JB, Liu JX, He Y, Nie XL, Li Q, Hu YM, Zhao SQ, 
Wang M, Zhang WY, Liu XR, Wu T, Arkin A, Zhang TJ. Angioten-
sin-converting enzyme inhibitors and angiotensin receptor block-
ers decrease the incidence of atrial fibrillation: a meta-analysis. 
Eur J Clin Invest. 2011;41(7):719-33
66. Tsai CF, Chen YC, Lin YK, Chen SA, Chen YJ. Electrome- 
chanical effects of the direct renin inhibitor (aliskiren) on the pul-
monary vein and atrium. Basic Res Cardiol. 2011 Jul 21. [Epub 
ahead of print]
67. Jolobe OM. Agents with antialdosterone properties should be 
the preferred diuretics for reducing hypertension related atrial 
fibrillation. Eur J Intern Med. 2010;21(1):55.


