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CASE REPORTS

The forgotten cause of hypertension: A case report and
literature review of the prevalence, diagnosis and
management of primary aldosteronism
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ABSTRACT

In recent years, primary aldosteronism (PA) has been found to have a much higher prevalence than previously thought, especially
among those with resistant hypertension. As hypertension has become a prominent public health issue affecting billions of
people, the number of patients potentially affected by PA is a significant. Current medical and surgical therapies for PA are highly
effective, and as untreated PA can lead to significant cardiovascular morbidity and mortality this stresses the importance of astute
diagnosis and management on part of physicians. We present a case of a patient presenting with cardiovascular complications of
untreated primary aldosteronism and review recent guidelines regarding screening, diagnosis, and management.
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1. BACKGROUND
Primary aldosteronism (PA), or more commonly known as
primary hyperaldosteronism, is the leading cause of sec-
ondary hypertension.[1, 2] Once thought to be an uncommon
disease, recent studies have shown that PA is increasingly
common and present in anywhere from 5% to 10% of all
those with hypertension. As hypertension is one of the most
common chronic medical conditions, it is imperative that
physicians involved in long-term management of these pa-
tients are familiar with recent guidelines surrounding PA
diagnosis and management. When left undiagnosed, pa-
tients with primary aldosteronism have increased risk of
cerebrovascular and cardiovascular events, which stresses
the importance of proper screening, especially as current
medical and surgical therapies are highly successful. We

report a case of primary aldosteronism in a patient presenting
with a cardiovascular event. Our case highlights the adverse
complications of long standing primary aldosteronism and
reviews the current literature regarding the prevalence of PA
as well as its diagnosis and long-term management.

2. CASE HISTORY
A 65-year-old male with past medical history of poorly con-
trolled hypertension presented to emergency department with
acute onset substernal chest pain. His only known medical
history was that of long-standing poorly controlled hyper-
tension, that was self reported by the patient and confirmed
by review of his previous blood pressure recordings and
outpatient provider notes over the past several years in the
hospital’s electronic medical record. He was a lifelong non-
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smoker and was non-obese with a BMI of 25. He had no
history of hyperlipidemia. He did have a family history of
coronary artery disease in his biological sister. On initial
evaluation in the emergency department, he was hyperten-
sive with a systolic blood pressures greater > 170 mmHg.
His initial EKG was consistent with left ventricular hypertro-
phy, but no acute changes suggestive of underlying myocar-
dial ischemia were seen. Initial troponin I was elevated at
0.056 ng/dl and serial troponins obtained following presenta-
tion demonstrated a significant delta change over the follow-
ing 12 hours consistent with a non-STE myocardial infarc-
tion. He was loaded on dual anti-platelet therapy with aspirin
325 mg and clopidogrel 600 mg and started on a therapeutic
unfractionated heparin drip. He was also started on high
intensity statin therapy with atorvastatin 80 mg daily. Beta
blocker therapy was not administered as his heart rate was
continuously 50 to 60 beats per minute. He was taken for
coronary angiography the morning follow his presentation.
Coronary angiogram demonstrated 80% ostial stenosis of the
left circumflex artery for which percutaneous coronary inter-
vention was performed with placement of two overlapping
drug eluting stents. Echocardiogram obtained after the inter-
vention demonstrated severe left ventricular hypertrophy and
grade III diastolic dysfunction. Following the procedure, he
remained hypertensive, despite up-titration to maximal doses
of nifedipine, lisinopril and hydrochlorothiazide. He was also
persistently hypokalemic with potassium levels ranging from
2.5 to 3.4 mmol/L, necessitating aggressive oral potassium
supplementation. Given concern for secondary hypertension,
plasma aldosterone and renin levels were drawn and were
17.5 ng/dl and 0.466 ng/ml/hr respectively, giving an elevated
aldosterone renin ratio (ARR) of 37.5. A non-enhanced CT
of the abdomen was performed and demonstrated slight en-
largement and irregular thickening of the left adrenal gland.
The hounsfield units of the area of enlargement of the left
adrenal gland were low at 0 units, with HU < 10 being highly
specific and diagnostic of a lipid-laden adrenal adenoma.[3]

Given the concern for a functioning adrenal adenoma, the
patient underwent confirmatory testing with adrenal vein
sampling. Serum aldosterone level from the left adrenal vein
was significantly elevated level at 4,489 µg/dl, while the right
adrenal vein demonstrated normal secretion with a value of
16 µg/dl. He was diagnosed with primary aldosteronism
secondary to a unilateral adrenal adenoma. Given his recent
angioplasty and myocardial infarction, decision was made
continue the patient on medical therapy with spironolactone
for the first year following his myocardial infarction, with
plan to perform a unilateral adrenalectomy when he was able
to safely hold his anti-platelet agents and undergo surgery.
He currently continues to take spironolactone 100 mg daily,

in addition to his other anti-hypertensives, and his blood
pressure is well controlled < 140/90 mmHg.

3. DISCUSSION

Primary aldosteronism is a disorder characterized by inappro-
priately elevated aldosterone secretion and was first described
by Jerome W. Conn in 1955.[4] The previous assumption that
PA was a rare disease representing only a miniscule number
of patients, has been overturned by evidence from multiple
retrospective and prospective studies. Recent studies have
demonstrated an overall prevalence of 5% to 10% among
all hypertensive patients[5–11] and as high as 20% among the
population of patients considered to have resistant hyperten-
sion.[12] When considering that around one-third of adults in
the United States over the age of 18 have essential hyperten-
sion,[13] the number of patients potentially with undiagnosed
PA is staggering.

As seen in our patient, long standing primary aldosteronism
and subsequent hypertension can lead to cardiovascular com-
plications. When compared to age and gender matched essen-
tial hypertension patients with the same degree of blood pres-
sure elevation, patients with PA have increased risk of stroke,
non-fatal myocardial infarction, and atrial fibrillation.[14, 15]

Our patient demonstrates a prime example of the cardiovas-
cular effects that uncontrolled hypertension leads too wit-
nessed by his NSTEMI presentation, along with the severe
concentric left ventricular hypertrophy and grade 3 diastolic
dysfunction found on his echocardiogram. Primary aldostero-
nism is also associated with abnormal glucose metabolism
and insulin resistance,[16] and treatment of PA with unilat-
eral adrenalectomy has been shown to be protective against
development of new onset diabetes mellitus.[17]

In May 2016, the Endocrine Society and several other na-
tional groups, including the American Heart Association,
published a revised clinical guideline surrounding primary
aldosteronism in the Journal of Clinical Endocrinology and
Metabolism advocating for more aggressive screening guide-
lines for primary aldosteronism.[18] The following para-
graphs summarize in brief the 2016 guideline, highlighting
what is most applicable for general practitioners.

Evaluation for PA is recommended in patients with any of
the following: I) sustained hypertension > 150/100 on three
different days, II) persistent hypertension (> 140/90 mmHg)
in patients on three anti-hypertensives including 1 diuretic,
III) controlled blood pressure (< 140/90 mmHg) on 4 or more
anti-hypertensives, IV) hypertension with spontaneous or di-
uretic induced hypokalemia, V) hypertension and incidental
adrenal mass discovered on abdominal scan, VI) hyperten-
sion and sleep apnea, VII) hypertension and family history
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of hypertension or cerebrovascular accident under the age of
40, and VIII) all hypertensive patients with family history of
PA.

The plasma ARR is the initial screening test of choice. There
is currently much discussion about the upper limit of normal
for the ARR secondary to the variability of the varying lab-
oratory assays. The overall range of what is considered an
elevated ARR ranges from 20 to 40; the Endocrine Society
reports a value > 30 as the most commonly used cutoff.[18]

Given the variability in plasma renin levels which could be
abnormally low in other processes besides primary aldostero-
nism, some experts recommend combining both an ARR >
30 along with a plasma aldosterone concentration (PAC) > 15
in order to increase specificity of plasma testing.[18] Decision
not to screen based solely on the absence of hypokalemia
should be avoided, as less then 50% of patient with primary
aldosteronism are hypokalemic.[5, 19]

As multiple anti-hypertensives (beta blockers, ace inhibitors,
angiotensin reception blockers, clonidine, potassium spar-
ing and wasting diuretics) can affect plasma aldosterone and
renin levels, the recommendation is to hold these medica-
tions, if feasible, for at least two weeks prior to testing. In the
event that affecting medications cannot be temporarily held,
as often the case in patients with severe hypertension, test-
ing can still be performed as long as results are interpreted
while accounting for the medications’ effect on the PAC and
plasma renin concentration (PRC).

In patient with an elevated ARR, confirmatory testing is
recommended before proceeding with adrenal imaging or
adrenal vein sampling. However, in patients with an elevated
ARR and either hypokalemia, a PAC > 20 or undetectable
PRC confirmatory, testing is not indicated. Current confir-
matory tests available include captopril challenge test, flu-
drocortisone suppression, oral sodium loading, and saline
infusion testing.[20] If confirmatory testing is also positive,
adrenal imaging is the next step in order to evaluate for large
masses concerning for adrenocortical carcinoma and to help
with procedural planning for interventional radiologists and
general surgeons. CT is the preferred imaging modality as it
is more cost-effective, and MRI has not been shown to offer
advantages over CT.

If CT imaging is concerning of a unilateral adenaoma or hy-
perplasia, adrenal vein sampling is currently recommended
as the next step prior to adrenalectomy to both confirm uni-
lateral secretion and to rule out non-functioning adenomas
at the cause of abnormal imaging findings. While this is the
current recommendation, newer studies have demonstrated
that in the future adrenal vein sampling may ultimately end
up being unneeded. A recent study comparing 200 patients
with primary aldosteronism who underwent adrenalectomy
guided by CT guided images alone vs adrenal vein sampling
showed no-significant difference in treatment outcomes of
primary aldosteronism between the two groups highlighting
that adrenalectomy guided by CT images only is likely a vi-
able option.[21] If a patient is unwilling to undergo surgery or
is not a candidate for surgery, adrenal vein sampling is unnec-
essary and the patient should be managed with a mineralo-
corticoid receptor antagonist (MRA) such as spironolactone.
For those patients who undergo adrenal vein sampling, if
findings are consistent with unilateral secretion, they should
undergo unilateral adrenalectomy. On the other hand, those
with bilateral secretion are managed medically with MRAs.

In summary, primary aldosteronism has larger prevalence
than previously assumed, and given the epidemic of hyper-
tension both within the United State and worldwide, likely
affects a significant number of patients. Early diagnosis is
key, as PA is an extremely treatable cause of reversible hy-
pertension. When left untreated, PA is associated with an
overall higher rate of cardiovascular morbidity and mortality.
Going forward, cardiologists, endocrinologists and primary
care physicians need to continue to work together to identify
patients at risk of PA and ensure these patients are evaluated
and managed appropriately.
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