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Primary aldosteronism: an update on screening, diagnosis

and treatment

Gian Paolo Rossi® Achille Cesare Pessina® and Anthony M. Heagerty®

Background Primary aldosteronism is much more
common than previously held; it implies an excessive organ
damage to the heart, vessels and kidney, which translates
into an excess of cardiovascular events. These two features,
along with the fact that the arterial hypertension and the
hypokalemia can be corrected with a timely diagnosis and
an appropriate therapy, warrant an aggressive diagnostic
approach in hypertensive patients.

Objectives To provide updated information on the
screening and exclusion tests for primary aldosteronism
and to illustrate the strategy that can be followed for primary
aldosteronism subtype differentiation.

Design Review of the literature and personal experience of
the authors.

Results The available evidence showed that a cost-
effective strategy for the screening of patients with primary
aldosteronism can be exploited at most centres. At variance,
the identification of primary aldosteronism subtypes, for
example, the differentiation of patients with an aldosterone-
producing adenoma from those with idiopathic
hyperaldosteronism should be undertaken at tertiary
referral centres.

Conclusion The identification of a curable form of primary
aldosteronism can be much rewarding for the patient and

Introduction

Primary aldosteronism was originally reported in a
woman with an adrenocortical tumour in 1955 by Conn
[1,2]. The description of aldosterone and the identifi-
cation of its biological actions followed shortly afterwards,
thereby allowing Conn to establish a link between the
autonomous excess production of aldosterone by the
tumour, then defined as ‘Conn’s adenoma’ or aldoster-
one-producing adenoma (APA), and the syndrome
termed primary aldosteronism or Conn’s syndrome.

Prevalence

After a decade of systematic screening of hypertensive
patients Conn and co-workers [3-5] contended that
primary aldosteronism affected more than 20% of them,
even in the absence of hypokalemia, one of the hallmarks
of the syndrome. Others, however, could not confirm this,
which led most to believe that primary aldosteronism was
rare. Eventually, Conn [6] conceded that 7.5% was a more
realistic estimate of primary aldosteronism prevalence;
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the doctor. Thus, an aggressive diagnostic approach is
mandatory at least in some subgroups of hypertensive
patients who are at higher prior risk of primary
aldosteronism or can benefit more from an accurate
diagnosis. J Hypertens 26:613-621 © 2008 Wolters Kluwer
Health | Lippincott Williams & Wilkins.
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nevertheless, subsequent studies documented widely
ranging (from 1.4% to 32%, median 8.8%) estimates of
prevalence, probably explained by studies almost always
being performed retrospectively in selected cohorts (for a
review, see [7]). Yet reports [8-26] suggested that
primary aldosteronism might be commoner than at first
thought. This impression was supported by a large pro-
spective survey of consecutive newly diagnosed hyper-
tensive patients referred to hypertension centres in Italy,
the Primary Aldosteronism Prevalence in hYpertensives
(PAPY) study [27].

In this study [27], after a screening and a confirmatory
test, patients underwent a comprehensive diagnostic
work-up that allowed not only the unequivocal diagnosis
of the presence or absence of primary aldosteronism, but
also the identification of the primary aldosteronism sub-
type [28]. The criteria used for diagnosis of APA were the
most rigorous ever used. The criteria used for diagnosing
APA are as follows:
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(1) biochemical evidence of primary aldosteronism (see
later);

(2) lateralized aldosterone excess at adrenal vein
sampling (AVS, see later) or, if unavailable, at
adrenocortical mineralocorticoid scintigraphy;

(3) identification of APA at surgery and/or pathology [29];

(4) demonstration of correction of the hyperaldosteron-
ism and cure, or marked improvement of the hyper-
tension postadrenalectomy [27].

Primary aldosteronism patients without clear-cut latera-
lization of aldosterone excess were presumed to have
idiopathic hyperaldosteronism (IHA), a condition usually
associated with bilateral adrenocortical hyperplasia
(BAH) and, therefore, not surgically curable. The overall
prevalence of primary aldosteronism was 11.2%, with
APA and THA entailing 4.8% and 6.4%, respectively.
Therefore, primary aldosteronism is likely to be by far
the most common curable endocrine form of hyperten-
sion in newly diagnosed patients referred to tertiary
centres. These rates of prevalence can impact on the
strategy to be used in the investigation of the hyperten-
sive patients because they might suggest that all newly
diagnosed hypertensive patients should be screened for
primary aldosteronism. The adoption of this strategy
should be based on several considerations related to
the patient’s features and on the availability of diagnostic
and healthcare resources. Also, screening could be
considered mandatory in some categories of patients
(discussed below).

Organ damage in primary aldosteronism

The importance of a timely diagnosis of primary aldos-
teronism followed by the identification of its underlying
cause is emphasized by the fact that the cause of hyper-
tension is associated with target organ damage. Compel-
ling evidence suggests that, in the presence of excess salt
intake, increased aldosterone is associated with oxidant
stress [30,31], cardiovascular remodelling, hypertrophy
and fibrosis [32-34], and ultimately an excess rate of
cardiovascular events which are prevented by a blockade
of the mineralocorticoid receptor or adrenalectomy
[35—42]. Primary aldosteronism is associated with altera-
tions in the left ventricular filling and diastolic dysfunc-
tion [43], prolongation of the cardiac PQ interval [44],
stiffness of large arteries [45-47], widespread tissue
fibrosis [48], alterations in the densitometry properties
[49], and of the ultrasound backscatter of the left
ventricular wall [50], even though systolic function is,
at least initially, preserved [43], remodelling of resistance
arteries [47,51], stroke [52], cerebral haemorrhage [53],
and microalbuminuria [52,54-56]. A higher frequency of
the metabolic syndrome has also been documented.

Whom to screen for primary aldosteronism
On the basis of the documented high prevalence rate
[27], the excess rate of cardiovascular complications

which can be prevented with an early diagnosis, and
the fact that arterial hypertension may be cured by
adrenalectomy, it could be proposed that primary aldos-
teronism should be excluded systematically in all hyper-
tensive patients; however, this remains controversial

[57,58].

Notwithstanding the above-mentioned fact, there are
certain categories of patients in whom screening for
primary aldosteronism could be considered mandatory.
The conditions that in a hypertensive patient make the
search for primary aldosteronism mandatory are as fol-
lows:

(1) unexplained hypokalemia (spontaneous or diuretic-
induced);

(2) resistant hypertension and grade 2 or 3 hypertension;

(3) early onset (juvenile) hypertension and/or stroke
(<50 years);

(4) incidentally discovered apparently nonfunctioning
adrenal mass (incidentaloma);

(5) evidence of organ damage (left ventricular hyper-
trophy, diastolic dysfunction, atrioventricular block,
carotid atherosclerosis, microalbuminuria, endo-
thelial dysfunction) particularly if disproportionate
for the severity of hypertension;

(6) metabolic syndrome (this is still contentious).

Hence, there is no question that in these patients the
pretest probability of primary aldosteronism is much
higher and, therefore, the cost-effectiveness of the
screening is more rewarding.

How to screen for primary aldosteronism

By definition, the diagnosis of primary aldosteronism
entails the demonstration of an excess aldosterone
secretion. Hence, the aldosterone/renin ratio (ARR)
has been proposed as a simplified approach but its use
requires careful consideration. First, because aldosterone
secretion is directly related to plasma potassium, the ARR
should be measured only after correction of hypokalemia
by potassium supplement and the control of sodium
intake. Second, because the ARR depends on plasma
renin activity (PRA), patients with suppressed PRA will
have an increased ARR regardless of the plasma aldoster-
one concentration (PAC). Therefore, the ratio must be
interpreted in the light of the PAC itself, which should be
higher than 15 ng/dl, and of the lowest detectable level of
the PRA assay [59]. As current assays for PRA lose their
precision in the low ranges, when calculating the ARR, it
is the best practice to arbitrarily fix the lowest PRA value
at 0.2 ng/ml/h to avoid overinflating the ratio [27]. This is
of utmost importance in the elderly or black populations,
who often have low PRA values. Therefore, the combi-
nation of PAC greater than 15ng/dl and an increased
ARR, rather than the latter alone, should be used as a
screening test.
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Ideally, the use of this ratio should be centre-based, with
normal ranges established for salt intake in the local
population and the type of assay used for aldosterone
and renin. In recent years, the use of the direct active
renin assay, instead of the PRA assay, has gained wider
acceptance (for a review, see [60,61]). Indeed studies
have shown a good correlation between the direct active
renin and PRA values, but this correlation is weaker at the
low ranges [60]. Furthermore, direct active renin and
PRA values are differentially affected by pretest handling
of the samples, owing to cryoactivation of the direct
active renin [60,61]. Also, there has been no prospective
study to assess the accuracy of direct active renin;
therefore, the ARR, based on this renin assay as a screen-
ing test, is not validated for the diagnosis of primary
aldosteronism.

Drug effects

Many antihypertensive drugs can affect the PAC and
PRA values and, therefore, the ARR, which implies that
drug treatment must be modified before measuring these
hormones. Beta-blockers by decreasing the PRA and
leaving the PAC relatively unaffected raise the ARR
[27]; therefore, they should be stopped at least 2 weeks
before the measurement of the PAC and renin. Conver-
sely, diuretics and mineralocorticoid receptor antagonists
should be withdrawn before 2 and 6 weeks, respectively,
because they raise the PRA. Angiotensin-converting
enzyme (ACE) inhibitors and angiotensin II receptor
blockers (ARBs) have an even more marked effect
because they not only raise the PRA but also blunt
aldosterone secretion, thus reducing the ARR and
increasing false-negative results. Therefore, they should
be withdrawn at least 2 weeks before performing the
ARR.

By contrast, other agents have no or minimal effects on
the ARR: the aj-receptor blocker doxazosin does not
seem to have significant effects on the renin—angioten-
sin—aldosterone system. The long-acting calcium chan-
nel blockers (CCB) have a small blunting effect on
aldosterone secretion [7,27], but short-acting CCB can
blunt aldosterone secretion and raise the PRA and, there-
fore, can cause false-negative results.

Exclusion (confirmatory) tests

By definition, screening tests should be highly sensitive
in order not to miss primary aldosteronism; in con-
sequence, there will be a false-positive rate. False-
positive cases need to be identified and excluded from
AVS. The tests available are oral sodium loading, saline
infusion test, fludrocortisone with salt loading, and the
captopril test [8,13,62,63]. All are aimed at demonstrating
nonsuppressible (autonomous) aldosterone excess and,
therefore, must be performed only after correction of
the hypokalemia. According to some experts [8], the
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fludrocortisone and salt loading would be the most
specific, but it requires hospitalization and careful sur-
veillance of the patients for the possibility of severe
hyperkalemia. Oral sodium loading is still widely used,
but it gives inconsistent results because of the poor
standardization and the variable adherence of the patients
to the protocol [62].

Therefore, currently the most popular are the saline
infusion [64,65] and the captopril tests [13,25,63]. Both
have a moderate sensitivity and a high specificity in the
patients on an adequate sodium intake, for example,
greater that 133 mEq/day (6.3 g NaCl/day) [66]. At a
lower sodium intake, however, the saline infusion is more
accurate than the captopril test, which, therefore, should
be used only after sodium repletion [66].

At optimal cut-off values both the saline infusion and the
captopril test are more specific than sensitive [66,67].
Therefore, at the prevalence rates that are commonly
encountered even at referral centres and after a positive
screening test, both the saline and the captopril have a
much higher negative than positive predictive value and,
thus, are more useful to exclude rather than to confirm the
presence of primary aldosteronism [66,67].

Identification of primary aldosteronism
subtypes

The identification of primary aldosteronism (with the
screening tests) and the exclusion of a false-positive result
mark the beginning of a sometimes complex diagnostic
work-up aimed at identifying whether the patient has
surgically remediable primary aldosteronism. Surgically
curable and not curable forms of mineralocorticoid excess,
including primary aldosteronism, are as follows:

(1) Surgically curable:

(a) aldosterone-producing adenoma (aldosteronoma,
APA);
(1) unilateral
(i1) bilateral

(b) primary unilateral adrenal hyperplasia (PAH);

(c) multinodular unilateral adrenocortical hyperpla-
sia (MUAN);

(d) ovary aldosterone-secreting tumour;

(e) APA or BAH with concomitant phaeochromocy-
toma;

(f) aldosterone-producing carcinoma (APC).

(2) Surgically not curable:

(a) BAH;

(b) unilateral APA with BAH;

(c) familial type I hyperaldosteronism, also known as
glucocorticoid-remediable aldosteronism (GRA);

(d) familial type II hyperaldosteronism;

(e) apparent mineralocorticoid excess (AME):
(1) chronic liquorice intake

(f) carbenoxolone (antiacid) use.
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Some forms cause or mimic a hyperactivation of the
mineralocorticoid receptor from the hormonal and
haemodynamic standpoint but are not primary aldoster-
onism. They are mentioned here because they need to be
considered in the differential diagnosis of surgically cur-
able primary aldosteronism (see later). By far the two
most common forms of primary aldosteronism are APA
and BAH, also referred to as IHA. The other forms
enlisted in above are very rare [68,69]. Cases of primary
aldosteronism associated with phacochromocytoma and
of APC are exceedingly rare [70-74].

Only the unilateral causes of primary aldosteronism are
curable with adrenalectomy; thus, the identification of a
surgically curable form of primary aldosteronism implies
demonstrating the autonomous unilateral production of
aldosterone excess. The diagnostic strategy for the differ-
ential diagnosis between APA and IHA, is difficult for
three reasons: there are rare cases of unilateral autono-
mous hyperplasia, known as primary adrenal hyperplasia
(PAH) [75] or MUAN, that can be cured by adrenalect-
omy [76]; the border between a microscopic APA and
MUAN is undefined due to the lack of accepted histo-
pathological criteria; and documented cases of bilateral
APA and APA in a context of MUAN or BAH have been
reported [77-80].

Demonstration of autonomous aldosterone
excess

IHA would maintain the normal regulation of the adreno-
cortical zona glomerulosa; conversely, PAH and APA are
held to be functionally autonomous from the renin-
angiotensin system. Hence, some functional tests have
been proposed to distinguish between these subtypes.
They comprise standing-up, blood volume expansion,
angiotensin II (Ang II) or adrenocorticotropic hormone
(ACTH) infusion, and administration of captopril, and
losartan [13,27,81]. Experience has shown that the
responses of PAC to these functional tests, albeit statisti-
cally significantly different, on average, between APA
and THA, show such a degree of individual values over-
lapping to render them obsolete.

Identification of unilateral causes of primary
aldosteronism

Imaging

High-resolution computed tomography (CT) with fine
(2-3 mm) cuts of the upper abdomen is the best available
technique for the identification of adrenal nodules [82—
84], which can be found in APA, less commonly in PAH
[75], but also in BAH. Magnetic resonance (MR) can be
slightly more sensitive, but at the price of a lower speci-
ficity and a greater susceptibility to motion artefacts [85].
Hence, it should be reserved for the patients with contra-
indications to X-ray contrast medium. Half of the APA is
currently identified when smaller than 20 mm. Usually,
PAH and MUAN are not detected by C'T or MR.

Also, it must be acknowledged that an adrenal mass can
coexist just by chance in a hypertensive patient with
a biochemical picture of primary aldosteronism. In
addition, an adrenal nodule in a patient with primary
aldosteronism can be an APA, but also a macronodule of
hyperplasia in a patient with IHA [86,87], a micronodule
in a patient with PAH [75,76], or an apparently nonfunc-
tioning incidentally discovered adenoma (‘incidenta-
loma’). These are found in 2—10% of adults at autopsy
and are common even in the normotensive population
[88]. Adrenal imaging is insufficient to achieve discri-
mination between APA and IHA. This conclusion is
supported by a study of 194 patients with primary aldos-
teronism who underwent both C'T and AVS, in whom
AVS was used as ‘gold’ standard for the diagnosis. C'T
mistakenly suggested an APA in 24.2% of the patients;
identified correctly a unilateral or bilateral aldosterone
excess only in 53%; falsely suggested a BAH in 21.2% of
the patients with a unilateral source of aldosterone excess
and showed the presence of an APA in the wrong adrenal
in 12 patients [89]. Similar data on the fallibility of CT for
diagnosing the surgically curable subtypes of primary
aldosteronism have been reported by others [87]. There-
fore, C'T results are confounding in about half of the
patients and can lead to useless and/or inappropriate
adrenalectomy in 25% of the cases and to exclusion from
adrenalectomy of roughly 25% of the patients who are
potentially curable with this procedure.

Adrenal vein sampling

Most experts [90] agree that the ‘gold standard’ for later-
alization of aldosterone secretion is the measurement of
PAC and plasma cortisol concentration in adrenal venous
blood. This is technically demanding and carries a small,
albeit not negligible, risk of adrenal vein rupture. It should
be reserved for patients with a confirmed diagnosis of
primary aldosteronism who are candidates for adrenalect-
omy (Fig. 1). AVS should be performed only in patients
with normokalemia, for example, after correction of
the hypokalemia and stopping of the confounding drugs
[91].

Mineral corticoid adrenocortical scintigraphy

(NP59)

An alternative approach to the demonstration of lateraliza-
tion of aldosterone secretion entails the administration of
B _labelled cholesterol analogues as 68-["*'1] methlyl-19-
norcholesterol (NP59). The assumption is made that NP59
would be taken up as cholesterol by the adrenal cortex in
proportion to its degree of hyperfunctioning. Scanning
(scintigraphy) is then performed after the removal of the
ACTH drive to the zona fasciculata with dexamethasone
(1 mg q.i.d.) for the preceding week. The sensitivity of
NP59 scintigraphy is directly proportional to tumour size
and also to the degree of hyperfunction. Therefore, this
technique can demonstrate an adrenal gland, with a large
(>1.5cm) and markedly hypersecreting APA, but is

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Fig. 1

Screening test:
(ARR or logistic discriminant function score)

Positive | “——» Negative
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Exclusion test:
(saline or captopril)
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—>
~10% l ~10%

Subtype differentiation
(only if the patient is a candidate for
adrenalectomy)

v

| AVS or NP59 |
\ 4
| Lateralized aldosterone secretion I

¥
/

| | Medical therapy I

| Adrenalectomy

Flow chart for the diagnostic work-up of primary aldosteronism.
Aldosterone/renin ratio (ARR), plasma aldosterone concentration
(PAC)/plasma renin activity (PRA) ratio; AVS, adrenal vein sampling.
Please refer to text for explanation and details.

insensitive for detecting the majority of APAs [82,92-95].
Moreover, the current shortage in the supply of the radio-
tracer has impeded a wide use of NP59.

The cost-effectiveness of the diagnosis

The determination of the ARR is no more expensive than
lipid measurements but can be far more rewarding for the
long-term reduction of cardiovascular risk in the hyper-
tensive patients who have a surgically curable form of
primary aldosteronism. Nevertheless, the cost-effective-
ness of the systematic screening for primary aldosteron-
ism has been repeatedly challenged even recently [96].
Assuming a prevalence rate of 2% of APA and a diagnostic
work-up based on the ARR for the screening, the flu-
drocortisone suppression test for confirming the diagno-
sis, C'T for imaging and AVS for subtypes differentiation,
Kaplan estimated that cure of one APA patient would cost
roughly US$250000. This figure is unrealistic because
(1) the prevalence of primary aldosteronism is more than
five-fold higher (around 11%) and that of APA is about
5%, that is 2.5-fold higher than that assumed; (i1) roughly
US$100 000 were due to the cost of the fludrocortisone
suppression test, which can be replaced by the much
cheaper captopril or saline infusion test; and (iii) the costs
of the imaging test (C'T or MR) and AVS are much lower
in Europe and other parts of the world than in the USA.

Thus, assuming a 5% prevalence of APA, use of the saline
infusion test, a cost of C'T" similar to that in the USA but a
cost for AVS of US$3000 and by applying the same
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mathematics, it can be calculated that the cost for cured
patients would be US$33 500 or US$44 666, assuming a
cure rate with adrenalectomy of 80% or 60%, respect-
ively. The fact that long-term cure implies saving the
costs of lifetime drug treatment of hypertension tests for
monitoring the target organ damage, and the costs for
treatment of complications should also be considered.
Overall, an aggressive diagnostic strategy might be effec-
tive for both economic and morbidity reasons.

Differential diagnosis

Before selecting the patients for AVS, there are some
rare forms of mineralocorticoid excess which need to be
considered in the differential diagnosis of primary aldos-
teronism. Familial hyperaldosteronism type I, formerly
known as GRA, is a monogenic form of hypertension
inherited as an autosomal dominant trait that accounts for
less than 1% of cases of primary aldosteronism [68]. It
features early onset of moderate to severe hypertension,
high incidence of premature stroke, and hyperaldoster-
onism with low renin values and, most importantly, its
reversal by exogenous glucocorticoids.

Familial hyperaldosteronism type II is a familial type of
primary aldosteronism unresponsive to glucocorticoids,
which can present with either APA or BAH [97]. Hyper-
tension was cured or markedly improved by adrenalect-
omy in each affected member [98]. An autosomal domi-
nant mode of inheritance was observed in some families
but the mode of inheritance remains indeterminate
similar to the underlying variety of gene mutations
[98]. Thus, the current diagnostic work-up for familial
hyperaldosteronism type II requires demonstration of
primary aldosteronism in two or more family members
and exclusion of familial hyperaldosteronism type I by
long-PCR [98].

AME is a rare monogenic form hypertension caused by
loss of the activity of 11B3-hydroxysteroid dehydrogenase
type 2 (11BHSD2) [99,100], the enzyme inactivating
cortisol to cortisone in proximity of the mineralocorti-
coid receptor in the mineralocorticoid target tissues. This
inactivation is crucial for allowing aldosterone to gain its
access to the receptor, because it protects the mineralo-
corticoid receptor from binding cortisol, whose plasma
concentrations are in the nanomolar range [101]. Over
30 mutations of the HSD11B2 gene leading to a blunted
enzyme activity have been described [100,102,103].
They lead to cortisol-induced activation of the miner-
alocorticoid receptor, thus mimicking primary aldoster-
onism despite low PAC because of the renin suppression.
AME is inherited as an autosomal recessive trait and
is characterized by a close genotype—phenotype corre-
lation: homozygous present all clinical signs (classic
AME), whereas most heterozygous may show only mild
hypertension and a moderately abnormal ratio of tetra-
hydrocortisol (THF) and allotetrahydrocortisol (A THF)
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to tetrahydrocortisone (THE) (THF: THE), or even a
normal phenotype [104-106]. Classic AME usually pre-
sents early in life with severe hypertension, hypokalae-
mia, metabolic alkalosis, and low levels of renin and PAC.
The diagnosis can be made by the demonstration of an
increased (up to 33; normal values about 1) THF : THE,
in a 24-h urine collection [100,107]. Spironolactone or
amiloride, generally in doses higher than those used to
treat primary aldosteronism, corrects hypertension and
the biochemical alterations of AME [100].

Patients ingesting chronically large amounts of liquorices
can present with AME, because of the inhibiting effect
on 11BHSD?2 and the (weak) mineralocorticoid activity of
glycyrrhizinic acid and its hydrolytic product, glycyrrhi-
zinic acid [108,109]. Some of these patients may be
heterozygous for some of the numerous mutations of
the 11BHSD2 gene, although this possibility has not
been explored thus far.

Liddle’s syndrome is an autosomal dominant form of
hypertension induced by a point mutation in the genes
coding for the B-subunit or y-subunit of the epithelial
sodium channel in the distal renal tubule with ensu-
ing alteration or deletion in a conserved proline-rich
sequence, called PY motif, in the cytoplasmic tails cor-
responding to the C-terminal ends of either subunits
[110-113]. The disruption of the PY motif prevents
internalization and inactivation of the channel that, in
contrast to the wild type subunits, remain constitutively
activated leading to excess tubular sodium re-absorption
with ensuing salt-sensitive hypertension, suppression of
renin and PAC [114]. These features of the syndrome,
closely resembling those of AME, explain the peculiar
sensitivity of Liddle’s syndrome to amiloride and triam-
terene, as the epithelial sodium channel is inhibited by
these drugs [115]. The demonstration of the mutations
in the B-subunit or y-subunit of the epithelial sodium
channel allows to unequivocally diagnose Liddle’s syn-
drome and can be useful for targeting the drug treatment
[111,116,117].

Treatment

Regardless of the demonstration of an adrenal nodule at
imaging, the best treatment that can be offered to primary
aldosteronism patients with a lateralized aldosterone
secretion currently is laparoscopic adrenalectomy, which
can be performed with a 2-day hospital stay at a very low
operative risk [118-120]. Hypertension is cured in
about 33-72% of the cases and markedly ameliorated
in 40-50% of the cases [121,122]. Attempts to identify
the predictors of blood pressure outcome have given
consistent results only for age and duration of hyperten-
sion [123], thus emphasizing the concept that early
diagnosis and surgery are critical for a more favourable
outcome. Failure to cure hypertension can be attributed
to an inaccurate diagnosis, because of the lack of per-

forming or correctly interpreting AVS results, develop-
ment of bilateral APA over time, or, more commonly, the
concurrence of primary hypertension. Given the high
prevalence of primary hypertension it can be anticipated
that about one third of the patients with primary aldos-
teronism can in fact have concurrent primary hyperten-
sion [124]. Cure of the biochemical picture of primary
aldosteronism but not of hypertension can conceivably
identify these cases.

Mineralocorticoid receptor antagonists [125,126], as spir-
onolactone, canrenone, potassium canrenoate, and in
some countries, the more selective but more expensive
eplerenone are a reasonable alternative to adrenalectomy
for the patients who are not candidates for surgery or do
not show lateralized aldosterone excess. The occurrence
of gynecomastia and impotence, which can occur with the
oldest mineralocorticoid receptor antagonists, is dose-
dependent, thus suggesting the use of lower doses in
combination, if necessary, with other agents such as long-
acting CCB, ACE inhibitors or ARBs. Circumstantial
evidence, however, suggests that they might be less
effective in providing regression of target organ damage,
although results from a large-scale randomized clinical
trial are necessary.

Conclusion

Compelling evidence indicates that primary aldosteron-
ism is far more common than usually perceived and
represents the most common cause of secondary endo-
crine hypertension. The crucial importance of an early
diagnosis of primary aldosteronism is underscored by its
potential curability and the fact that, if not recognized
timely, primary aldosteronism causes prominent cardio-
vascular damage and events [127]. Although a simplified
screening protocol can be cost-effective and is feasible in
most hypertensives, the search for primary aldosteronism
is mandatory in certain categories of patients (enlisted
in section ‘Identification of primary aldosteronism sub-
types’) who have a higher pretest probability of the
disease.

A positive screening test mandates use of an exclusion
test which, if positive, requires an imaging test, as C'T or
MR, followed by AVS or, in the case of large tumours, by
mineralocorticoid scintigraphy, to demonstrate lateraliza-
tion of autonomous excess aldosterone and, therefore, to
pose the indication for adrenalectomy. Therefore, if the
patient represents a candidate to adrenalectomy and is
eventually consenting to it, AVS should be used when-
ever available.

A timely identification of a surgically curable form of
primary aldosteronism is much rewarding not only for the
physician but also for the patient as it can prevent and/or
regress the cardiovascular damages that imply a higher
risk of ominous cardiovascular complications.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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