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Abstract
Primary hyperaldosteronism is the most frequent cause
of secondary hypertension. However, it can also be found
in apparently normotensive patients, often associated with
recurrent hypokalemia and isolated hypertensive episodes.
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We hereby present the case of a normotensive 50 yearold female patient with a surgical left kidney mass; however,
after anesthetic induction, surgery was aborted due to a severe hypertensive crisis. She was referred to our Hypertension Outpatient Clinic to rule out pheochromocytoma/paraganglioma. The anamnesis revealed unexplained episodes
of hypokalemia. Ambulatory blood pressure monitoring
showed normal mean values of blood pressure and heart
rate, with an isolated hypertensive peak. Plasma glucose,
ions, creatinine, lipids, metanephrines and chromogranin A
were normal, but plasma aldosterone was clearly elevated
with suppressed plasma renin activity and high aldosterone/renin activity ratio. Primary aldosteronism was confirmed by the captopril test. Abdominal CT was compatible
with left adrenal hyperplasia. Treatment with low-dose
spironolactone was well tolerated and resulted in normal
blood pressure, normokalemia and unsuppressed plasma
renin activity. The patient underwent a successful laparoscopic removal of a renal oncocytoma.
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had not been previously reported.

We conclude that normotensive primary aldosteronism is not harmless; it can be associated with severe
hypokalemia, anxiety, depression, hypertensive crisis and
cardiovascular damage. Patients can also develop resistant
hypertension. Adequate treatment can decisively improve
the survival and quality of life of the patients with primary aldosteronism, but a correct diagnosis is needed first.
Therefore, it must be considered as a diagnostic possibility
in normotensive patients with unexplained hypokalemia or
isolated hypertensive episodes.

Clinical case
A 50 year-old woman was referred to our Outpatient Hypertension Clinic from the Urology Dpt. after having presented a
severe hypertensive crisis (maximum blood pressure 239/136
mmHg) immediately following a standard anesthetic induction.
She had undergone a workup for persistent hematuria and a
4 cm mass in the left kidney had been found in the abdominal
CT, with the presumptive diagnosis of hypernephroma. She was
referred to our Endocrinology Clinic in order to rule out pheochromocytoma/paraganglioma. Her office blood pressure had
always been < 140/90 mmHg.

Introduction
Primary Aldosteronism (PA) is presently recognized as the
most frequent cause of secondary hypertension, accounting for
5-10% of the total cases of hypertension [1]. It is however very
largely underdiagnosed, with probably no more than 1-2% of
the cases reaching a correct diagnosis [2]. This is not just unfortunate, but a true public health problem [3], because PA is
associated with a risk of developing cardiovascular events and
mortality well above and beyond that associated with essential
hypertension, even when blood pressure levels are comparable
[4]. Patients with PA often present with resistant hypertension,
but however their blood pressure can be adequately controlled
in most cases if the patients receive a specific treatment for PA:
Surgery in lateralized lesions, or Mineralocorticoid Receptor Antagonists (MRA) in bilateral or non-surgical lesions, instead of
generic antihypertensive treatment [5]. An specific treatment
in adequate doses resulting in non-suppressed plasma renin activity (PRA) has been shown to dramatically improve cardiovascular outcomes [6], including development of atrial fibrillation
[7], when compared with treatments that do not correct PRA
suppression, even if the blood pressure control is adequate.
Recent evidence shows that PA is associated with psychiatric
manifestations (mainly anxiety and depression) [8], and that
specific treatment (surgery or MRA) markedly reduces anxiety
and depression scores and enhances quality of life [9].

The anamnesis disclosed a protracted history of anxiety and
depression, treated by her family physician with escitalopram
and diazepam. A review of her lab records revealed recurrent
hypokalemia (minimum K+ 2.6 mEq/L), of which the patient was
unaware. She had never been on treatment with diuretics or
laxatives. Her menses were still normal.
The physical examination was unremarkable, with normal
weight (body mass index 22.6 kg/m2), normal seated blood
pressure (127/79 mmHg) and heart rate (79 bpm) without additional findings. A 24h ABPM showed normal mean values of
blood pressure and heart rate (118/76 mmHg, 77 bpm), with
an isolated peak of 234/146 mmHg, 81 bpm at 12:20 pm; the
patient did not report any symptom or circumstance related to
this remarkable peak (Figure 1).

All this evidence underscores the decisive importance of a
correct diagnosis of PA, without which an adequate specific
treatment cannot be initiated [5]. However, the diagnostic procedures may be cumbersome, complicated, expensive, invasive
or hardly accessible (especially from the perspective of the Primary Care physician [10]) resulting in an overwhelming majority
of undiagnosed cases, treated at best as essential hypertension,
with poor outcomes [3].

Figure 1: 24-hour Ambulatory Blood Pressure Monitoring of
the patient before treatment. The mean values of blood pressure
and heart rate are 118/76 mmHg and 77 bpm, with an isolated
peak of 234/146 mmHg, 81 bpm at 12:20 pm.

The laboratory tests including blood count, plasma glucose
and creatinine, estimated glomerular filtration rate, lipid profile, liver enzymes and TSH were normal. Plasma K+ was normal (4.24 mEq/L), but plasma aldosterone was clearly elevated
(59 ng/dL), with partially suppressed PRA (0.7 ng/mL/h) and
abnormally high aldosterone/renin activity ratio (84.3). Plasma
metanephrine (30 pg/mL), normetanephrine (69 pg/mL) and
chromogranin A (5.8 ng/mL) were normal, ruling out pheochromocytoma/paraganglioma. A confirmatory captopril test (50
mg, 120 minutes) did not elicit aldosterone suppression (0 →
120 minutes: 29.9 → 21.7 ng/dL).

The diagnosis of PA is even more difficult in patients who
do not present sustained hypertension. Often the key finding
in these patients is recurrent or sustained hypokalemia, with
clinical manifestations such as muscular weakness, paresthesia or cramps, and more rarely isolated hypertensive episodes
[11]. However, in population studies a non-negligible part of the
population (up to a 1.8%) has been shown to present biochemical features of PA without known associated hypertension or
hypokalemia [12]. Normotensive PA cannot be considered innocuous, as it has been associated with target organ damage
[13], including atrial fibrillation [11]; psychiatric manifestations
with deteriorated quality of life [8], severe hypokalemia, with
possible life-threatening arrhythmias [11], hypertensive crises
[11], and accelerated evolution to resistant hypertension [14].

The abdominal CT scan report did not mention adrenal
anomalies but on review the left adrenal image suggested nodular hyperplasia (Figure 2), while the right adrenal appeared
normal.

We hereby present the case of a normotensive patient in
which the key symptom that led to the diagnosis of PA was a severe intraoperative hypertensive crisis, which in our knowledge
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strongly supported by the abnormal plasma aldosterone and
PRA values. For confirmation we favored the captopril test due
to its simplicity and safety. Although the current guidelines for
the diagnosis and treatment of PA [5] recommend a suppression < 30% of the plasma aldosterone concentration as the
cutoff point for confirmation of PA, recent reassessments of
the captopril test show an improved specificity and sensitivity
(comparable to those of the saline infusion test, usually considered as the gold standard) using the final plasma aldosterone
concentration (with an optimal cutoff of 11 ng/dL) instead of
the suppression percentage [18]. The captopril test confirmed
PA in our patient by both criteria.
At present the optimal treatment of patients with normotensive PA is not well established, as its natural history remains
poorly understood and no therapeutic trials have been conducted [16]. The abdominal CT scan suggests a possible unilateral
(left) adrenal hyperplasia. A standard Adrenal Venous Sampling
(AVS) procedure would eventually confirm or discard the lateralization of aldosterone secretion. However at present there is
no evidence that patients with normotensive PA benefit from
surgery [16]. On the other hand, specific medical treatment
with MRA has been shown to normalize both kalemia and plasma renin levels [11]. In our patient, treatment with low-dose
spironolactone has been so far effective and well-tolerated, and
AVS was not performed, as it is not recommended if the surgical
option is not being considered [5].

Figure 2: Pre-surgical abdominal CT scan of the patient, showing an enlarged and irregular left adrenal not suggestive of adenoma

The patient began treatment with low-dose spironolactone
(12.5 mg/day). She remains asymptomatic, with normokalemia
and normotension confirmed by a new ABPM (mean values
109/72 mmHg, 79 bpm), and unsuppressed PRA (3.2 ng/mL/h).
With pheochromocytoma/paraganglioma ruled out, the patient underwent laparoscopic renal surgery and a 4 cm left renal
mass was successfully removed. The pathology diagnosis was
renal oncocytoma, with negative extension study. Surgical removal of the left adrenal was not considered.

A recent area of interest in PA are its associated psychiatric
manifestations [8], which have been shown to markedly improve with specific treatment (adrenalectomy or MRA) [9]. The
favorable evolution of the symptoms of anxiety and depression
in our patient may have been related to the successful treatment of PA, although we cannot establish a cause-effect relationship.

The patient is at present asymptomatic, with near-perfect
adherence to the spironolactone treatment; she has discontinued her antidepressant and anxiolytic treatment and reports
positive mood and markedly improved quality of life.
The laboratory values of the patient relevant for her diagnosis are summarized in Table 1.

Conclusions
●
The diagnosis of PA may be complex and cumbersome
but is necessary in order to initiate a proper treatment than can
result in much better outcomes for our patients.

Discussion
Although the prevalence of normotensive PA is not negligible
[12], it is only very rarely diagnosed, with only a few dozen cases reported in the medical literature. In most cases, the index
symptoms are neuromuscular manifestations of hypokalemia
[15]. Also the workup of asymptomatic hypokalemia may reveal
PA in a normotensive patient [11].

●
The absence of maintained hypertension does not exclude the diagnosis of PA.
●
PA must be suspected in normotensive patients with
unexplained hypokalemia.

Why patients with PA may remain normotensive is an interesting question, reviewed in detail elsewhere [11,16]. A detailed discussion is beyond the scope of this case report, but
briefly: Low sodium intake, high green tea consumption, variations in the genes implied in vasoconstriction/vasodilation and
in renal Na+ handling, and the counteracting of the pressor effect of hyperaldosteronism by estrogen and progesterone seem
to be implied. These effects of estrogen and progesterone may
explain why normotensive PA is predominantly found in women
of fertile age.

●
PA is grossly underdiagnosed in hypertensive patients,
and even more in normotensive ones.
●
Normotensive PA is not harmless: it can be associated
to symptomatic or severe hypokalemia, target organ damage
(cardiovascular and/or renal), mood disorders, and accelerated
evolution to resistant hypertension
●
Episodic hypertensive crises have rarely been reported
in patients with PA without sustained hypertension.
●
Hypertensive intraoperative crises after anesthetic induction are a possibility (previously unreported) in normotensive patients with PA.

Hypertensive crisis in patients without sustained hypertension are not usually a cause for suspicion of PA. In particular,
a hypertensive crisis elicited by anesthetic induction is primarily associated with pheochromocytoma/paraganglioma [17].
This was clearly ruled out in our patient by the laboratory tests.
However, although plasma K+ was presently normal, the review
of her lab records showing unexplained and asymptomatic recurrent hypokalemia suggested the possibility of PA, which was
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It is presently unclear if patients with unilateral PA
may benefit from surgery, but specific medical treatment with a
MRA can normalize kalemia and plasma renin levels.
●
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The normalization of plasma renin levels has been
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shown to greatly improve the prognosis in medically treated
hypertensive PA patients; it could be expected (but is so far unproven) that in normotensive PA patients maintaining plasma
renin unsuppressed may also prevent target organ damage.
●
The natural history of normotensive PA is still poorly
understood, therefore more clinical and basic research on this
condition is warranted.
Tables
Table 1: Pre-surgical abdominal CT scan of the patient, showing an enlarged and irregular left adrenal not suggestive of adenoma
Aldosterone
(ng/dL)

PRA
(ng/mL/h)

A/PRA ratio
(numeric)

K+ (mEq/L)

Previous minimum
kalemia

n. a.

n. a.

n. a.

2.60

n. a.

n. a.

n. a.

Initial Assessment
(Untreated)

59.0

0.7

84.3

4.24

30.0

69.0

5.8

Captopril test,
baseline

29.9

0.5

59.8

4.35

n. a.

n. a.

n. a.

Captopril test, 120
min

21.7

0.6

36.2

4.41

n. a.

n. a.

n. a.

Treated (12.5 mg
spironolactone)

37.3

3.2

11.6

4.64

n. a.

n. a.

n. a.

Variable (unit)

Metanephrine
(pg/mL)

Normetanephrine
(pg/mL)

Chromogranin A
(ng/mL)

PRA: Plasma Renin Activity; A/PRA: Aldosterone / Plasma Renin Activity; n. a.: Not available
Medical Treatment. J Clin Endocrinol Metab. 2018; 103: 16-24.
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