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—ABSTRACT ~

Background: Secondary endocrine hypertension accounts for 5-12% of hypertension’s causes. In
selected patients (type 2 diabetes mellitus, sleep apnea syndrome with resistant hypertension, sudden
deterioration in hypertension control), prevalence could be higher.

Objectives: To present etiology of endocrine secondary hypertension in a series of patients younger
than 40 years at hypertension’s onset.

Material and methods: Medical records of 80 patients (39M/41F), aged 30.1 + 8.2 years (range: 12-
40 years), with maximum systolic blood pressure=190.4 + 29.2 mm Hg, range: 145-300 mm Hg, maxi-
mum diastolic blood pressure=107.7 + 16.9 mm Hg, range: 80-170 mm Hg) referred by cardiologists for
endocrine hypertension screening were retrospectively reviewed. Cardiac and renal causes of secondary
hypertension were previously excluded. In all patients, plasma catecholamines were measured by ELISA
and plasma cortisol by immunochemiluminescence. Orthostatic aldosterone (ELISA) and direct renin
(chemiluminescence) were measured in 48 patients.

Results: Secondary endocrine hypertension was confirmed in 16 out of 80 patients (20%). Primary
hyperaldosteronism was diagnosed in 7 (4M/3F) out of 48 screened patients (14.6%). i.e. 8.75% from
whole group: 5 patients with adrenal tumors (3 left/2 right), 2 patients with bilateral adrenal hyper-
plasia; all patients were hypokalemic at diagnostic (average nadir K+ levels = 2.5 + 0.5 mmol/L); four
patients were hypokalaemic on diuretic therapy (indapamidum); other 3 patients were hypokalaemic in
the absence of diuretic therapy. Cushing’s syndrome was diagnosed in 6 patients (7.5%): subclinical
Cushing due to 4 cm right adrenal tumour —n = 1, overt ACTH-independent Cushing’s syndrome due
to: macronodular adrenal hyperplasia associated with primary hyperparathyroidism —n = 1; due to adre-
nal carcinoma —n = 1; due to adrenal adenomas —n = 2; Cushing’s disease —n = 1). Pheochromocytomas
were diagnosed in 3 patients (3.75%).

Conclusion: Primary hyperaldosteronism was the most frequent cause of secondary endocrine hy-
pertension in our series, followed by Cushing’s syndrome and pheochromocytomas. Screening of young
hypertensive patients for secondary causes, especially primary hyperaldosteronism, is mandatory.
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INTRODUCTION

rterial hypertension affects up to

20% of adult population (1). Essen-

tial or idiopathic hypertension pre-

vails, but secondary renal (reno-

vascular and renal parenchymal
disease) and endocrine hypertension accounts
for up to 15-20% of hypertension’s causes (2).
In patients with systemic hypertension, identifi-
cation of a secondary endocrine cause that is
potentially surgically curable or suitable to spe-
cific drugs is very important. There are various
causes of endocrine hypertension: primary hy-
peraldosteronism, pheochromocytoma, Cush-
ing’s syndrome, congenital adrenal hyperplasia
due to 11 B hydroxylase and 17 a hydroxylase
deficiency, apparent mineralocorticoid excess,
acromegaly, hyperthyroidism (2). Primary hy-
peraldosteronism and pheochromocytoma are
the most frequent conditions (3).

Renin-aldosterone system is a pivotal me-
chanism in both essential and adrenocortical
causes of arterial hypertension. Several epide-
miological studies suggested that primary hy-
peraldosteronism is the most frequent cause of
secondary endocrine hypertension, around
5-12% (1). A higher prevalence (15-20%) oc-
curred in patients with resistant hypertension
and type 2 diabetes mellitus (4), sleep apnea
syndrome (5).

On the other hand, Cushing’s syndrome in
adults is associated in up to 80% of cases with
elevated blood pressure (6). Patients with resis-
tant hypertension had a high prevalence of
subclinical hypercortisolism (8%), associated
with diabetes (7). Surgical treatment of adrenal
incidentalomas presenting subclinical hypercor-
tisolism improved blood pressure, weight and
glucose levels (8).

Paroxysmal or sustained hypertension, asso-
ciated with sinus tachycardia, is the cardinal
sign of pheochromocytoma. Despite low prev-
alence, screening for pheochromocytoma is
mandatory in all patients with suggestive symp-
toms, due to possible life-threatening compli-
cations of the disease (9). O

AIM

o present etiology of endocrine secondary

hypertension in a series of patients younger
than 40 years at hypertension’s onset referred
by cardiologists to a tertiary endocrine centre.
a
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MATERIAL AND METHODS

Patients

Eighty patients (39M/41F), aged 30.1 = 8.2
years (range: 12-40 years), with systemic hy-
pertension (maximum systolic blood pressure
= 190.4 = 29.2 mm Hg, range: 145-300 mm
Hg; maximum diastolic blood pressure =
107.7 = 16.9 mm Hg, range: 80-170 mm Hg)
diagnosed before 40 years, referred by cardi-
ologists for endocrine hypertension screening
were retrospectively reviewed. Maximum sys-
tolic and diastolic blood pressure values were
recorded either during physical examination
(average of 2 measurements) or on 24 hours
ambulatory blood pressure monitoring, when
available. Patients referred for typical symp-
toms and signs of hypercortisolism and patients
from multiple endocrine neoplasia (MEN) fam-
ilies were not included. Cardiac and renal
causes of secondary hypertension were previ-
ously excluded.

Methods

Serum/plasma cortisol was determined by
immunochemiluminescence. Morning 8 a.m.
cortisol basal levels and after a midnight 1 mg
dexamethasone suppression test (DST) were
measured (cutoff values < 1.8 ug/dL).

Plasma catecholamines were measured by
ELISA (plasma metanephrines normal range:
10-90 pg/mL, plasma normetanephrines nor-
mal range: 15-180 pg/mL).

Glucocorticoid axis and catecholamines
were assessed in all patients; renin-angioten-
sin-aldosterone axis has been assessed since
2010, in 48 patients.

Direct quantitative determination of plas-
ma/serum aldosterone was done by enzyme
immunoassay — ELISA (LDN GmbH) in 48 pa-
tients between 2010 and 2012. Method's sen-
sitivity for aldosterone detection was 10.0 pg/
mL, intra-assay precision 4.1-10.4%, inter-as-
say precision 9.7%, normal values: orthostatic:
40-310 pg/mL; recumbent: 10-160 pg/mL.

Quantitative determination of plasma direct
renin was done by chemiluminiscence (CLIA,
Liaison, DiaSorin) in 48 patients between 2010
and 2012. Method’s sensitivity for renin detec-
tion was 0.3 pg/mL, intra-assay precision 2.4-
5.6%, inter-assay precision 4.2-6.9%, normal
values: orthostatic: 4.4-46.1 uUl/mL (2.64-
27.66 pg/mL); recumbent: 2.8-39.9 uUl/mL
(1.68-23.94 pg/mL).
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Blood collection was done in the morning,
after the patient has been standing, sitting,
walking for at least 2 hours and seated for 5-15
minutes. Whenever possible, antihypertensive
drugs interfering with hormonal assessment
were withdrawn, according to guidelines’ rec-
ommendations (10).

Statistical analysis was performed by SPSS
version 12.0; data were expressed as mean =+
standard deviation, median or frequencies.
Comparison of different group used indepen-
dent two-tailed t test and Mann-Whitney test.
P <0.05 was considered to be statistically sig-
nificant. O

RESULTS

n our study, 29 patients (36.3%) had sus-

tained hypertension, 24 patients (30%)

showed paroxysmal hypertension and 27

patients (33.7%) showed chronic hyper-

tension with paroxysms. Patients with
chronic hypertension with paroxysms showed
higher blood (207.1 + 32.4 mm Hg) pressure
levels than patients with sustained hyperten-
sion (183.3 = 25.6 mm Hg), p = 0.004 (inde-
pendent t test) and patients with paroxysmal
hypertension (180 = 21.1 mm Hg), p <0.001
(independent t test) (Figure 1).
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FIGURE 1. Blood pressure (BP) values (mmHg) in studied
population according to hypertension pattern.
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Regarding hypertension etiology, secondary
endocrine hypertension was confirmed in 16
out of 80 patients (20%), with the limitation of
measuring aldosterone/renin ratio only in 48
patients.

Hormonal assessment in our series re-
vealed: median 8 a.m. cortisol levels after 1 mg
overnight dexamethasone suppression test
(DST) = 0.9 ug/dL (25" percentile = 0.6 ug/dL,
75" percentile = 1.4 ug/dL); median plasma
metanephrines = 26 pg/mL (25" percentile =
15 pg/mL, 75th percentile = 45.8 pg/mL); me-
dian plasma normetanephrines = 68 pg/mL
(25th percentile = 31.3 pg/mL, 75" percentile
= 94.5 pg/mL); median upright morning aldo-
sterone = 165.2 pg/mL (25" percentile = 97.6
pg/mL, 75" percentile = 229.5 pg/mL), with
median upright renin = 17.3 pg/mL (25" per-
centile = 6.4 pg/mL, 75" percentile = 37.7 pg/
mL).

Positive screening for primary hyperaldoste-
ronism, defined as plasma aldosterone concen-
tration (ng/dL) / direct renin concentration
(ng/L) greater than 7.7 (equivalent to plasma
aldosterone concentration (ng/dL)/ plasma re-
nin activity (ng/mL h) >40) was found in 7 out
of 48 screened patients (14.6%); confirmatory
tests used were captopril challenge test and sa-
line infusion test. Cushing’s syndrome was di-
agnosed in 6 patients (8.6%): subclinical Cush-
ing due to 4 cm right adrenal tumor —n = 1,
overt ACTH-independent Cushing’s syndrome
due to: macronodular adrenal hyperplasia as-
sociated with primary hyperparathyroidism —n
= 1; due to adrenal carcinoma —n = 1; due to
adrenal adenomas — n = 2; Cushing’s disease
—n = 1). Pheochromocytomas were diagnosed
in 3 patients (3.75%).

For imaging, adrenal ultrasound was used as
screening test. When presence of an adrenal
tumor was suspected on ultrasound or hor-
monal screening was positive for secondary en-
docrine hypertension, adrenal computed to-
mography and/or magnetic resonance imaging
were performed (n=45 patients). Adrenal im-
aging revealed 28 cases of adrenal tumors (21
left/7 right side, 8 micronodules/20 macronod-
ules) and 12 cases of adrenal hyperplasia (11
micronodular/T macronodular); median tumor
diameter at diagnosis was 1.2 cm (range: 0.3-
13 c¢m, 25th percentile = 0.8 cm, 75th percen-
tile = 3.2 cm). Adrenal imaging according to
hormonal secretion is presented in Table 1.
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Primary hyperaldosteronism (n=7) 5 2
ACTH independent Cushing’s sd. (n=5) 4 1 (bilateral macronodular)
ACTH dependent Cushing’s sd. (n=1) - 1
Pheochromocytoma (n=3) 3 -
Idiopathic hypertension (n=64) 16 8

40

TABLE 1. Adrenal imaging in 80 young patients screened for secondary endocrine hypertension.

Clinical and biochemical features in patients
with primary hyperaldosteronism were pre-
sented in Table 2. Hypertension was sustained
in 3 patients, paroxysmal in 1 patient and
chronic with paroxysms in 3 patients. All pa-
tients were initially hypokalaemic (2.5 = 0.5
mmol/L). Four patients were hypokalaemic on
diuretic therapy (indapamidum); other 3 pa-
tients were hypokalaemic in the absence of di-
uretics. Before screening, potassium normal-
ization was achieved by administering
potassium supplements. During screening and
performing confirmatory tests, spironolactone
and potassium wasting diuretics were with-
drawn for at least 4 weeks, according to guide-
lines recommendations (10). For hypertension
control, verapamil slow-release and prazosin
were administered in the majority of screened
patients. In 5 screened patients with severe hy-
pertension, additional drugs were needed (an-
giotensin converting enzyme inhibitors in 2 pa-
tients, angiotensin Il receptor blockers in 2
patients and moxonidine in one patient). In
these patients, 50 mg Captopril challenge test
was performed as confirmatory test, to avoid
increasing blood pressure during saline infu-
sion test.

In cases with primary hyperaldosteronism,
hypertension was associated with other major
cardiovascular risk factors and clinical condi-
tions: impaired glucose metabolism was pres-

ent in 3 out of 7 patients (2 cases with type 2
diabetes mellitus and 1 case of impaired glu-
cose tolerance); dyslipidemia was present in 5
patients, resistant hypertension in 5 patients
(systolic blood pressure > 140 mm Hg and dia-
stolic blood pressure > 90 mm despite treat-
ment with 3 antihypertensive drugs), chronic
kidney disease (GFR MDRD = 53 and 58 ml/
min/1.73 cm2, two assessments at 4 months
interval) in 2 patients and ischaemic stroke in
one patient. Normocalcaemic hyperparathy-
roidism was present in 2 cases. Three patients
had left adrenal tumors, 2 patients had right
adrenal tumors and 2 patients had bilateral ad-
renal hyperplasia (Figure 2); bilateral adrenal
venous sampling with aldosterone measure-
ment was not performed.

Adrenal surgery was performed in 4 out of 7
patients with primary hiperaldosteronism, with
pathology confirmation of diagnosis, normal-
ization of hypokalaemia and significant im-
provement in blood pressure control (cure of
hypertension in one case, decrease in number
and dose of antihypertensive drugs in 3 pa-
tients). Two patients with bilateral adrenal hy-
perplasia and one patient with left adrenal tu-
mor, who denied surgery, were successful
treated by supplementation with mineralocor-
ticoid antagonists (spironolactone 25-50 mg/
day in 2 patients, and eplerenone 100 mg/day
in one patient) of antihypertensive therapy.

Gender 4M/3F 35M/38F
Age at HT onset (years) 36.8 +4.8 29.5+ 8.1
BMI (kg/m?) 274+41 274+63
K+ (mmol/L) 25+05 44106
Systolic BP (mm Hg) 202.8 +26.3 189.1 + 29.4
Orthostatic plasma aldosterone (pg/mL)  313.6 + 130.4 159.8 + 97.9*
Median plasma aldosterone

concentration (PAC ng/dL)/ direct 20.1 0.9*

renin concentration (DRC ng/L)
TABLE 2. Clinical and biochemical data in patients with primary hyperaldosteronism (PA).

# Aldosterone and aldosterone/renin ratio available in 41 patients.

Macedica

Ns
0.005
Ns
0.0001
Ns
0.02

<0.0001
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FIGURE 2. Abdominal computed tomography scan showing

bilateral adrenal hyperplasia in a patient with primary
hyperaldosteronism.

Patient E.A, male; basal aldosterone level was 209.2 pg/mL, direct renin
concentration was 1.9 pg/mL, with aldosterone (ng/dL)/renin (ng/L) ratio of
11. Following 50 mg captopril challenge test, aldosterone failed to suppress
more than 30% (175.75 pg/mL).

Clinical and biochemical features in patients
with Cushing’s syndrome (CS) were presented
in Table 3. All patients but one showed normal
potassium levels. Secondary diabetes was pres-
ent in 4 out of 6 patients; all patients showed
dyslipidemia; resistant hypertension was pres-
entin 1 patient. Median tumor diameter at di-
agnosis was 3.9 cm (range: 1-13 cm, 25" per-
centile = 2.6 cm, 75" percentile = 6.8 cm).
Before surgery, antihypertensive treatment
consisted in angiotensin converting enzyme
inhibitors, B blockers, calcium channel block-
ers, diuretics. Spironolactone was administered
in the patient presenting hypokalaemia.

Surgical treatment consisted in unilateral
adrenalectomy in 4 cases and bilateral adrenal-
ectomy in 2 cases (one case with ACTH inde-
pendent macronodular bilateral hyperplasia
and one case of Cushing's disease with mi-
cronodular bilateral hyperplasia). After surgery,
hypertension was cured in 4 patients and sig-
nificantly improved in two patients.

Pheochromocytomas were diagnosed in 3
patients (3.75%). Adrenal imaging revealed left
adrenal tumors in two cases and right adrenal
tumor in one case. 3 blockers were avoided or
progressively withdrawn for screening tests.

Preoperative treatment consisted in o blockers,
calcium channel blockers and adequate hydra-
tion; B blockers were added only after susta-
ined a blockade. O

DISCUSSION

tiology of secondary endocrine hypertension

largely depends on studied population,
screening tests applied, confirmatory tests and
concomitant anti hypertensive medication in-
terfering with renin-aldosterone system.

The present study identified etiology of sec-
ondary endocrine hypertension in a selected
Romanian population younger then 40 years at
hypertension’s onset, referred by cardiologist
to a tertiary endocrine center. Secondary endo-
crine hypertension was confirmed in 16 out of
80 patients (20%); primary hyperaldosteronism
was most frequent cause, followed by Cush-
ing’s syndrome and pheochromocytomas.

In a series of 1001 hypertensive patients
hospitalized in the endocrinology division,
65.4% had secondary hypertension (11). Adre-
nal hypertension was the primary cause of sec-
ondary hypertension, followed by renovascu-
lar, central, psychogenic, and renal parenchymal
disease hypertension. Predictors for secondary
endocrine hypertension were the presence of
adrenal masses (OR = 10.1), orthostatic aldo-
sterone value >200 pg/mL (OR = 9.7), and a
ratio of orthostatic aldosterone and renin activ-
ity >40 (OR = 4.7). On the other hand, the
independent predictors for essential hyperten-
sion were family history of hypertension (OR =
7.2) and body mass index above the normal
range (OR = 15.1) (11).

In a series of 4642 patients with hyperten-
sion retrospectively studied, 85.24% had es-
sential hypertension and 14.76% had second-
ary hypertension (12). The highest prevalence
of primary hyperaldosteronism (12.12%) was
found in endocrine hypertension. Among the
patients with secondary hypertension, 21.9%

CS (n=6) All other causes (n=74) P
Gender 3M/3F 36M/38F Ns
Age at HT onset (years) 347 +4.7 29.8 +8.3 Ns
BMI (kg/m?) 275 +3.3 273 +6.3 Ns
K+ (mmol/L) 42+14 418+0.7 Ns
Systolic BP (mmHg) 200 + 42 189.7 £ 28.2 Ns
8 a.m. serum cortisol after DST (ng/dL) 22 + 6.6 1.1+03 0.002

TABLE 3. Clinical and biochemical data in patients with Cushing’s syndrome (CS)
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were found in youth, and 9.85% in aged. Inci-
dence of essential hypertension and primary
hyperaldosteronism were higher in young and
middle-aged male, and incidence of pheocho-
romocytoma was higher in females (12).

In a primary care series of 564 hypertensive
patients, there were 63 cases with resistant hy-
pertension, from whom 15 patients showed
increased aldosterone/renin ratio; primary hy-
peraldosteronism was confirmed in 3 patients
(13).

On the other hand, in 715 patients with
multiple endocrine neoplasia type 1, 72 cases
showed adrenal tumors larger than 1 cm; there
were identified 4 cases with primary hyperal-
dosteronism (5.5%), 4 cases with ACTH inde-
pendent Cushing’s syndrome (5.5%) and 1
case with bilateral pheochromocytoma (14).
Patients with multiple endocrine neoplasia
were not included in this study.

Prevalence of primary hyperaldosteronism
in screened patients in this study was 14.6%,
due to younger patients’ age. Prevalence of pri-
mary hyperaldosteronism in prospective analy-
sis varied from 11.2% - PAPY study (15) to 7%
in a recently published German study, when
considering increased aldosterone/renin ratio
(ARR) (16). Higher prevalence of primary hy-
peraldosteronism was found in subjects with
resistant hypertension (11.9% increased ARR)
and in stage Ill hypertension (18.3% increased
ARR) (16).

One of major difficulties in a correct screen-
ing for secondary endocrine hypertension is
selection of antihypertensive medication dur-
ing diagnosis. False-positive results due to med-
ication are possible in pheochromocytoma
(17). In suspected primary hyperaldosteronism,
both case detection and confirmatory tests re-
quire switching medication to non-dihydropyr-
idine calcium channel antagonists (verapamil
slow-release) and/or alpha adrenergic blockers
(10). This can often worsen hypertension, pre-
cipitate hypertensive crisis, persistent hypoka-
laemia despite potassium supplements, atrial
fibrillation, heart failure, requiring hospitaliza-
tion in many cases (18). In selected patients,
only thiazides, loop diuretics and aldosterone
antagonists should be withdrawn, and the diag-
nosis can be made if serum aldosterone re-
mains markedly elevated (=240 pmol/L) at the
end of saline infusion test (19).

Changing medication in our study was lim-
ited due to severe complications of the pa-

SECONDARY ENDOCRINE HYPERTENSION SCREENING

tients. In 5 screened patients with severe hy-
pertension, additional drugs to verapamil and
prazosin were needed (angiotensin converting
enzyme inhibitors in 2 patients, angiotensin Il
receptor blockers in 2 patients and moxonidine
in one patient). In these patients, 50 mg Capto-
pril challenge test was performed as confirma-
tory test, to avoid worsening of hypertension
during saline infusion test.

Patients with primary hyperaldosteronism in
this study showed significant co morbidities
and target-organ damage: impaired glucose
metabolism (3/7), dyslipidemia (5/7), severe
hypertension (5/7), and chronic kidney disease
(2/7), ischaemic stroke (1/7). Primary hyperal-
dosteronism and hypercortisolism were associ-
ated with an increased cardiovascular risk in
comparison with essential hypertension pa-
tients (3,20,21). In a series of 553 patients with
primary hyperaldosteronism, prevalence of co-
morbidities was reported to be higher (OR =
2.4) in hypokalaemic than normokalaemic PA.
The prevalence of cardiac events was signifi-
cantly higher in hypokalaemic PA (OR = 2.2);
there was a significantly higher prevalence of
angina pectoris (OR = 4.7) and chronic cardiac
insufficiency (OR = 2.8) in hypokalaemic com-
pared with normokalaemic PA patients. Atrial
arrhythmias also showed a trend toward higher
prevalence in hypokalaemic PA (20), but a pro-
spective, ongoing study (PAPPHY) aims to an-
swer the question if PA is associated with a
higher prevalence of lone (non-valvular) parox-
ysmal or permanent atrial flutter or fibrillation
(22). Subgroup analysis of cerebrovascular
events revealed a higher, but not significantly
different, rate of stroke (OR= 1.90) in normo-
kalaemic PA (20) as compared with hypokalae-
mic PA. Also renal damage is higher in primary
hyperaldosteronism as compared with essential
hypertension (23).

Also patients with adrenal incidentalomas
and subclinical Cushing’s syndrome (cortisol >
138 nmol/L after T mg dexamethasone sup-
pression test) were reported to have an in-
creased prevalence of coronary heart disease
(OR = 6.1), type 2 diabetes (OR = 3.44), os-
teoporosis (OR = 5.94) and osteoporotic frac-
tures (OR = 6.53). However, in patients with
nonfunctioning adrenal tumor and in adrenal
tumors with subclinical Cushing’s syndrome,
prevalence of arterial hypertension was similar
(21).

In our study, 51 patients (63.7%) had blood
pressure paroxysms. However, blood pressure
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variability was not determined in studied pa-
tients. Blood pressure variability was associated
with target-organ damage - increased cardio-
vascular risk (24), stroke risk and renal impair-
ment - independent of mean of the blood pres-
sure. Therefore, patients with secondary endo-
crine hypertension had high vascular risk, de-
manding precocious diagnosis and treatment
intervention.

There were no gender differences between
patients with secondary endocrine hyperten-
sion and patients with essential hypertension.
Older age at diagnosis in patients with primary
hyperaldosteronism was probable due to late
referral and diagnosis in these patients with
long standing hypertension.

In presented series, all patients with primary
hyperaldosteronism were hypokalaemic (3 pa-
tients spontaneously and 4 patients on potassi-
um wasting diuretics). High prevalence of hy-
pokalemia in this series revealed an
under-diagnosed disease. In another Romanian
study, overall prevalence of hypokalaemia in
26 patients with primary hyperaldosteronism
was 57.7% and 76.4% in adenomas with aldo-
sterone secretion (25). Significantly lower prev-
alence of hypokalaemia was reported in the
literature (below 40%), revealing a correct
screening and an earlier diagnosis of primary
hyperaldosteronism (10,16,15). Awareness of
both cardiologists and endocrinologists regard-
ing endocrine hypertension should increase, in
order to improve case detection rate, especially
in high risk patients, who should be screened

earlier, before complication’s appearance (26,
27). Screening should not be applied only in
hypokalaemic hypertension, but also in nor-
mokalaemic patients with mild and severe hy-
pertension, resistant hypertension (10) and
guidelines should be adapted according to pa-
tient’s age and comorbidities (28). O

CONCLUSIONS

rimary hyperaldosteronism was the most

frequent cause of secondary endocrine hy-
pertension in our series, followed by Cushing’s
syndrome and pheochromocytomas. Screen-
ing of young hypertensive patients for second-
ary causes, especially primary hyperaldosteron-
ism, is mandatory. An earlier assessment is less
influenced by concomitant medication; proper
screening and diagnosis permit improvement
in hypertension’s cure rate and an efficient pre-
vention of high blood pressure’s complications.
Q
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