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Epidemiology of PA, who should be screened for sporadic PA?
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bstract

Depending on the study, the prevalence of primary aldosteronism (PA) in patients with hypertension varies from 6 to 18%. Prevalence is higher in
ach of the following conditions, any one of which requires screening for PA: severe hypertension (systolic blood pressure [BP] ≥  180 mmHg and/or
iastolic BP ≥  110 mmHg); resistant hypertension (systolic BP ≥  140 mmHg and/or diastolic BP ≥  90 mmHg despite adherence to a tritherapy
ncluding a thiazide diuretic); hypertension associated with hypokalemia (either spontaneous or associated with a diuretic); Hypertension or
ypokalemia associated with adrenal incidentaloma. It should be borne in mind that PA can induce hypertension without hypokalemia or, less
requently, hypokalemia without hypertension. Finally, as cardiovascular and renal morbidity in PA is greater than in essential hypertension of
quivalent level, screening for PA is indicated when cardiovascular or renal morbidity is more severe than predicted from BP level.

 2016 Elsevier Masson SAS. All rights reserved.
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ésumé

Selon les études la prévalence de l’hyperaldostéronisme primaire (HAP) chez les patients hypertendus varie de 6 à 18 %. Cette prévalence est plus
levée dans chacune des conditions suivantes, qui justifient de rechercher systématiquement un HAP (une seule condition est suffisante) : hyper-
ension artérielle (HTA) sévère (pression artérielle systolique [PAS] ≥  180 mmHg ou pression artérielle diastolique [PAD] ≥  110 mmHg) ; HTA
ésistante (PAS ≥  140 mmHg et/ou PAD ≥  90 mmHg malgré trithérapie comprenant un diurétique thiazidique) ; HTA associée à une hypokaliémie,
u’elle soit spontanée ou associée à la prise d’un diurétique ; HTA ou hypokaliémie associée à un incidentalome surrénalien. Il faut souligner qu’un
AP peut être responsable d’HTA sans hypokaliémie et, plus rarement, d’une hypokaliémie sans HTA. Par ailleurs, dans la mesure où la morbidité
ardiovasculaire et rénale de l’HAP est plus élevée que celle observée dans une HTA de même niveau tensionnel, il apparaît justifié de rechercher
n HAP lorsque le retentissement cardiovasculaire ou rénal de l’HTA apparaît disproportionné avec le niveau tensionnel.

 2016 Elsevier Masson SAS. Tous droits réservés.
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.  Introduction

The exact prevalence of primary aldosteronism (PA) is

nclear, as reports have differed in methodology and study pop-
lation.

Several clinical presentations, principally including hyper-
ension, are associated with a high risk of PA. At-risk patients to
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e screened for PA show one of the following: severe hyperten-
ion (grade 3), resistant hypertension, hypertension associated
ith hypokalemia, or associated with adrenal incidentaloma. In

ddition it is necessary to screen for a familial form of PA in spe-
ific situations which include young age and familial history of
ypertension, stroke or PA, as described in the following article
y Zennaro et al.

.  PA  prevalence  in  hypertension

Several studies in recent years have improved knowledge of
A prevalence in hypertension.

Gordon et al. in 1994 reported 8.5–13% prevalence of PA in
99 patients with hypertension and normal kalemia, depending
n whether diagnosis was founded on elevated aldosterone-renin
atio (ARR) on two measurements confirmed by fludrocorti-
one test, or on a single measurement without confirmation [1].
ther authors subsequently reported prevalence of 6.1–18% in

ertiary care centers, depending on the study population and hor-
onal diagnosis procedure (with or without confirmation) [2–6].

n the light of these findings, the Endocrine Society estimated
A prevalence in hypertension at ≥ 10% [7]. In 2012, Hanne-
ann et al., in an epidemiological study of 2444 hypertensive

atients in Germany, screening for PA by ARR elevation without
onfirmation test, reported prevalence of 7% [8].

There are two forms of PA, with differing prevalence in hyper-
ension: idiopathic PA was more frequent (6.4%) than Conn’s
denoma (4.8%) in the PAPY study [9].

The relation between hypertension and PA principally con-
erns the hypertensive action of aldosterone, as clearly shown in

 large-scale epidemiological study based on the Framingham
ohort [10]: in 1,688 subjects with normal blood pressure (BP),
he risk of developing hypertension within a 4-year period was
4.8%, but this risk was multiplied by 1.61 in the upper quar-
ile for aldosteronemia; ARR elevation, assayed in day-clinic in
326 subjects with normal BP, was associated with a significant
.16-fold extra risk (16%) of developing hypertension over a
ean 3 years’ follow-up [11].

.  PA  detection  in  high-prevalence  populations

R1.1:  PA  should  be  screened  for  in  patients
with severe  hypertension  (grade  3,  systolic
BP ≥  180  mmHg  and/or  diastolic  BP  ≥  110  mmHg)

(Strong; evidence  ++)

Prevalence of PA increases with the grade of hypertension,
s demonstrated in several studies conducted in hypertension
atients [3,8,9]. In the PAPY study, Rossi et al. reported 6.6% PA

revalence in grade-1 hypertension, 15.5% in grade 2 and 19%
n grade 3 [9]. A similar correlation of PA prevalence (18.3%)
ith the severity of hypertension was found by Hannemann

t al., screening for PA on ARR [8]. Conversely, PA was rare in
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rade-1 hypertension, in which systematic PA screening would
ot be indicated, according to the Japan Endocrine Society [12].

.  Resistant  hypertension

R1.2:  PA  should  be  screened  for  in  patients  with
resistant hypertension  (≥  140/90  mmHg,  despite
adherence to  lifestyle  modifications  and  admin-
istration at  optimal  dose  of  ≥  3  anti-hypertension
drugs  including  1  thiazide  diuretic).

(Strong; evidence  ++)

Just as prevalence of PA increases with hypertension grade,
revalence is high in resistant hypertension: doubled on average,
o around 20%, depending on the report. Douma et al. reported
A in 11.3% (on salt loading test) and 20.9% (on ARR and
levated aldosteronemia without confirmation test) of patients
ith resistant hypertension in a cohort of 1616 [13]. Calhoun

t al. reported 30% prevalence, but defined PA in terms of uri-
ary aldosterone and plasma renin activity [14]. More recently,

 German epidemiological study reported lower prevalence, at
1.9% [8].

.  Hypertension  with  hypokalemia

R1.3:  PA  should  be  screened  for  in  patients
with hypertension  associated  with  permanent  or
intermittent  hypokalemia  (<  3.5  mmol/l),  whether
spontaneous or  diuretic-induced,  without  obvious
digestive potassium  loss.

(Strong;  evidence  ++)

R1.4:  Normal  kalemia  (≥  3.5  to  ≤  5.0  mmol/l)  in
hypertension does  not  rule  out  PA,  which  should
be screened  for  in  case  of  normal  kalemia  associ-
ated with  another  indication  for  PA  screening.

(Strong;  evidence  ++)

Until the present decade, hypertension associated with
ypokalemia (< 3.5 mmol/l) was a prerequisite for PA screening
15]. This attitude was challenged in the light of high PA preva-
ence without hypokalemia, whether spontaneous or induced by

 potassium-reducing diuretic. Mulatero et al. showed that only a
ow proportion (9–37%, depending on the center) of PA patients

ere hypokalemic [16]. Similar proportions were also reported

lsewhere [4,5,8].
Nevertheless, hypertensive patients with PA show lower

alemia. Seiler et al. reported mean kalemia of 3.74 mmol/l
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n patients with PA, versus 4.37 mmol/l without [5]. Likewise,
ypokalemia is more or less systematic in severe PA [9]. It should
lso be borne in mind that hypokalemia is more frequent in
onn’s adenoma (48%) than in idiopathic PA (16.9%) [9].

.  Hypertension  with  adrenal  incidentaloma

R1.5:  PA  should  be  screened  for  in  patients
with hypertension  or  hypokalemia  associated  with
an adrenal  lesion  of  ≥  10  mm  diameter  revealed
serendipitously  (adrenal  incidentaloma).

(Strong; evidence  ++)

Adrenal incidentaloma is an adrenal lesion exceeding 10 mm,
iscovered serendipitously [17], in a patient without apparent
igns of adrenal pathology, but possibly showing hypertension
nd/or hypokalemia.

PA prevalence in adrenal incidentaloma varies between
eports: 1.6% in a retrospective study of 1,096 patients [18],
% in a series operated on for incidentaloma [19], and ≥  10%
n other series [20,21].

Vierhapper et al. found higher rates of PA in adrenal inci-
entaloma patients with hypertension (4%) than without (< 1%)
22].

.  Morbidity-mortality  in  PA

R1.6-PA  should  be  suspected  in  hypertensive
patients  in  whom  target  organ  damage  or  car-
diovascular morbidity  appear  more  severe  than
expected from  the  level  and  duration  of  hyperten-
sion.

(Weak; evidence  +)

R1.7-Given  the  absence  of  therapeutic  impact,
indications for  target  organ  lesions  screening  are
the same  in  PA  as  in  the  general  population  of
hypertensive patients.

(Weak;  evidence  +)
Aldosterone increases the risk of ischemic cardiopathy, heart
ailure and chronic kidney disease. This may be due to sodium
nd water retention, inflammation, endothelial dysfunction, car-
iac, vascular or renal fibrosis, sympathetic potentialization, or
nsulin resistance. In PA, such effects, coming on top of hyper-
ension and hypokalemia, increase cardiovascular and renal risk.
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.  Cardiovascular  impact

.1.  Infraclinical  impact

.1.1.  Left  ventricle  hypertrophy
A recent systematic review of the literature and a large-scale

ross-sectional comparative study updated the state of knowl-
dge on the anatomic and functional impact of PA upon the
eft ventricle (LV) [23,24]. All studies show that PA increases
V telediastolic volume, variably associated with increased wall
hickness, as compared to otherwise similar patients with essen-
ial hypertension.

These two phenomena combine in a prevalence odds ratio
f about 2 for LV hypertrophy on echocardiography in PA
atients versus patients with essential hypertension of the same
P level. Left ventricular hypertrophy regressed in all studies
ssessing specific medical or surgical PA treatment at sufficient
ollow-up.

Recent studies using tissue fibrosis markers in ultrasound or
RI confirmed increased myocardial fibrosis in the LV [25–29].

.1.2. Infraclinical  atheroma
Comparative studies between PA and essential hypertension

eported signs of target organ damage that was excessive for the
P level and that resolved with specific treatment: endothelial
ysfunction [30], increased pulse wave velocity [31], and higher
arotid intima-media thickness [32,33].

.2.  Clinical  impact

To date, five studies compared prevalence of cardiovascular
vents between patients with PA versus essential hypertension
atched at least for BP [24,34–37].
In the most recent study, the prevalence odds ratio at PA diag-

osis was 2.6 for myocardial infarction, 1.9 for symptomatic or
evascularized ischemic cardiopathy, 2.9 for symptomatic heart
ailure, and 5.0 for atrial fibrillation [24]. The prevalence odds
atio of stroke was between 4 and 5 in those studies in which it
as assessed [35,36].
Two of the studies went on to compare progression between

A and essential hypertension [36,37]: after specific medical or
urgical treatment, the incidence of new cardiovascular events
as identical between matched PA and essential hypertension
atients in the first study [36]. The incidence of stroke and sus-
ained arythmia remained higher in PA patients after specific
reatment than in matched essential hypertension patients, but
he difference was less than before [37].

.  Renal  impact

Relative glomerular hyperfiltration is systematic at diagno-
is of PA as compared to essential hypertension, according to

 recent systematic review [38]. Specific medical or surgical

reatment corrects this hyperfiltration and may reveal underlying
hronic kidney failure, more frequently than in essential hyper-
ension [39–42]. Microalbuminuria is also twice more frequent
n PA than in essential hypertension of the same blood pressure
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evel [43], but tends to regress with specific medical or surgical
reatment [39–41]; the impact of medical or surgical treatment
f PA on microalbuminuria seems to be similar [44].
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