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ABSTRACT

Introduction: Primary hyperaldosteronism (PHA), is a clinical syndrome that is defined as inappropriately increased serum
aldosterone secretion and low plasma renin levels. PHA has been reported as the most common cause of secondary hypertension.
In this retrospective study, we planned to show the significance of screening for this disease in hypertensive patients admitted to our
clinic.

Methods: Our study included 64 patients who were admitted to our cardiology outpatient clinic between April 2018 and August
2021 with high blood pressure and were selected to be checked for plasma renin activity (PRA), PAC, and PAC/PRA ratios to exclude
secondary hypertension. Medical records, hypertension treatments, and medical histories of the patients were reviewed from our
hospital database.

Results: Of the 64 patients, 25 (39.1%) were female and 39 (60.9%) were male. After the first evaluation of the patients, 13 patients
were decided to be assessed with the saline infusion test. PHA was diagnosed in 7 of 13 patients evaluated. In the adrenal MRI
performed in 3 of 7 patients diagnosed with PHA, one adrenal hyperplasia and one adrenal adenoma were diagnosed in 2 different
patients.

Conclusion: Primary hyperaldosteronism is one of the most important causes of secondary hypertension. Although there are various
methods such as screening tests, the most commonly used method is the aldosterone/renin ratio and it is very practical to screen.
Considering the various cardiovascular diseases that PHA is associated with, and the simplicity of treatment of PHA, we strongly

believe that the screening threshold for PHA should be kept as low as possible and should be independent of age.
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Introduction

Primary hyperaldosteronism (PHA); is a clinical syndrome that is defined
as inappropriately increased serum aldosterone secretion and low
plasma renin levels. PHA has been reported as the most common cause
of secondary hypertension; its prevalence was reported as 20% in patients
with resistant hypertension, 10% in patients with severe hypertension,
and around 6% in patients with uncomplicated hypertension (1,2).
While plasma aldosterone level (PAC), plasma renin activity (PRA), and
PAC/PRA ratio are used as a screening test for PHA; fludrocortisone oral
sodium loading test, saline infusion test (SIT), or captopril tests are
used to confirm the diagnosis (3). Jerome W. Conn, who was the first to
define PHA, stated that the absence or low level of PRA and increased
aldosterone secretion may be the first finding for the diagnosis of PHA
rather than hypokalemia (4). Considering this information, it must be

T istanbul, Turkey

Address for Correspondence: Gllsiim Bingol MD, Memorial Bahgelievler Hospital, Clinic of Cardiology,

considered that in the presence of hypokalemia in hypertensive patients,
the diagnosis of PHA should be suspected immediately, and it must be
keptin mind that PHA can be seen in many patients without hypokalemia.
In addition, screening for PHA is not as complex as it seems.

In this retrospective study, we planned to show the significance of
screening for this disease in hypertensive patients admitted to our clinic.

Methods

Our study included 64 patients who admitted to the cardiology outpatient
clinic between April 2018 and August 2021 with high blood pressure and
were selected to be checked for PRA, PAC, and PAC/PRA ratios to exclude
secondary hypertension. The patient group with a high probability of
secondary hypertension consisted of young individuals with high blood
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pressure and individuals with resistant hypertension. Medical records,
hypertension treatments, and medical histories of the patients were
reviewed from our hospital database. Ethics committee approval was
obtained from Memorial Bahcelievler Hospital Local Ethic Committee
(approval number: 20, date: 13.09.2021). Written consent was obtained
from all the patients. The blood pressure values and body mass index
(BMI) of all patients were taken from the patient records.

The blood samples were taken from the patients for PAC and PRA
between 08.00 and 09.00 a.m. in the morning with discontinuation of
hypertension medication. The blood sample taken for PRA was taken
into chilled tubes containing sodium ethylenediamine tetraacetate and
centrifuged within the first 4 h after the sample was taken and stored in
the freezer. PAC measurements were made with the aldosterone RIA kit
(Beckman Coulter, Brea, CA). PRA measurements were made with an RIA
kit (Beckman Coulter, Brea, CA) because of the production of angiotensin
1invitro in a pH 6.0 environment.

PHA screening test is considered positive in healthy and normotensive
subjects; if PACis over 75" percentile; PAC/PRCratio is over 95" percentile,
PAC >150 ng/dL, PRA <1 ng/mL/h, PAC/PRA ratio >30 (5-7). Patients
with positive screening tests were evaluated by an endocrinologist.
The SIT was performed to the patients who were considered suitable
after the evaluation. After remaining in the supine position for at least
1 h before the start of the infusion, 2 L 0.9% saline was infused over a
period of 4 h. Renin, aldosterone, and potassium levels were measured
from the patients before and after the infusion. The diagnosis of PHA
was confirmed in patients with a PAC value >10 ng/mL in the SIT after
saline. Surrenal magnetic resonance imaging (MRI) was performed for

Table 1. Clinical and labaratory features of patients

n Minimum

Age (y) 64 17.0
Systolic BP (mmHg) 64 110.0
Diastolic BP (mmHg) 64 60.0

BMI (kg/m?) 64 20.2

GFR (mL/sec/1.7) 64 32.0

Na (mmol/L) 64 135.0

K (mmol/L) 64 3.4

Hb (g/dL) 57 9.4
HbA1C (%) 41 47
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the etiologic investigation of the patients whose diagnosis of PAH was
confirmed by SIT.

Statistical Analysis

The data obtained because of the study were analyzed using the SPSS
24.0 program. Numerical values (age, systolic BP, diastolic BP, BMI,
GFR, Na, K, Hb, and HbA1c, etc.) were given as minimum, maximum,
mean, and standard deviation. Ordinal variables such as blood pressure,
hospitalization complaint, smoking, and presence of hypertension were
shown as percentages.

Results

Of the 64 patients included in the study, 25 (39.1%) were female and 39
(60.9%) were male. Demographic, clinical, and laboratory characteristics
of the patients included in the study are shown in Table 1. The mean age
of the patients was 40.9+13.8. Most of the patients (=48, 75%) were
admitted to the clinic with a complaint of high blood pressure. 8 (12.5%)
patients were admitted to our clinic with complaints of headache, 3
(4.7%) patients with chest pain, and 5 (7.8%) patients with fatigue,
dyspnea, facial flushing, drowsiness, and palpitations. There was no
smoking history in 70.3% (n=45) of the patients. 37 patients (57.8%) had
no history of additional disease, and 40 patients (62.5%) had no family
history of hypertension.

Most patients participating in the study were not receiving any
antihypertensive treatment. A small group of patients were multi-
drug users and the drugs that may effect the result of the PAC, PRA,
and PAC/PRA ratios were changed to those ones that had no effect on
the abovementioned tests. Anti-hypertensive treatments used by the
patients are given in Table 2.

Maximum Mean SD
78.0 40.8 13.81
220.0 147.5 18.01
120.0 91.8 9.86
38.1 275 3.90
163.0 98.5 22.39
145.0 139.7 1.94
52 43 0.35
18.6 14.2 1.77
6.4 5.3 0.39

SD: Standard deviation, BP: Blood pressure, BMI: Body mass index, GFR: Glomerular filtration rate, Hb: Hemoglobin, HbA1c: Hemoglobin Alc

Table 2. Distribution of hypertensive drugs used by patients

Drug n
ACEi 4
ARB 13
Beta blocker 13
Non-DHP CCB 2
DHP CCB 13
Diuretics 7

%
6.3
20.3
20.3
3.1
20.3
10.9

ACEi: Angiotensin-converting enzyme inhibitor, ARB: Angiotensin 2 receptor blocker, non-DHP CCB: Non-dihydropyridine calcium channel blocker, DHP CCB: Dihydropyridine calcium

channel blocker
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Patients’ PAC, PRA, and PAC/PRA ratios were evaluated by an
endocrinologist. Because of this evaluation, it was decided to assess 13
patients with the SIT. PHA was diagnosed in 7 of 13 patients evaluated.

In the adrenal MRI performed in 3 of 7 patients diagnosed with PHA,
one adrenal hyperplasia and one adrenal adenoma were diagnosed in
2 different patients, whereas no pathology was observed in the other
patient.

Discussion

This study aimed to investigate the prevalence of PHA in outpatients with
hypertension at our own institution and to determine the frequency of
PHA diagnosis in patients without a classical PHA clinic.

PHA is a more common disease than previously thought, thanks
to developing technology and research methods, although it was
previously thought to be a rare cause of secondary hypertension. It
has been shown that there is increased aldosterone secretion from one
or both adrenal glands in the pathophysiology of PHA and that this
release is independent of the primary regulators affecting aldosterone
release. As a result, increased aldosterone binds to the epithelial sodium
channel (ENa() in the distal nephron, causing sodium retention and
potassium excretion. Due to the sodium retained in the distal nephron,
water retention increases and the classical findings in patients, such as
hypertension, hypokalemia, and metabolic alkalosis, develop (8).

Different studies showed that PHA is closely associated with various
cardiovascular diseases. Diseases such as coronary artery disease,
atrial fibrillation, heart failure, and stroke are seen more frequently in
patients with PHA patients (9-11). Therefore, it is critical to diagnose and
treat PHA in terms of cardiovascular health.

Various studies have been conducted on the frequency of PHA in the
community or among patients with hypertension and the prevalence
varies according to the method used as a screening test. In a study
by Monticone et al. (9), it has been demonstrated that because of a
screening performed in 1700 hypertension patients, the screening test
was positive in 14% of the patients. In addition, 6% of the patients were
diagnosed with PHA when the confirmatory test was performed on
these patients. In this study, serum aldosterone level >10 ng/dL and
ARR >30 were determined as a screening test positivity criterion (9). In
a study by Mosso et al. (12) in Chile, the prevalence of PHA was 6% in
609 hypertensive patients. In this study, ARR was accepted as >25 for
screening test positivity.

Baudrand et al. (13), in a study of 241 mild-moderate hypertension
patients, PRA <1 ng/mL/h; the prevalence of PHA was observed as 19%
in patients with ARR >20 and aldosterone level >6 ng/mL. In our study,
three different criteria positivity as PAC, PRA, and PAC/PRA (ARR) was
accepted as “positive” as a screening test. and patients with ARR >30,
PAC >150 ng/mL and PRA <1 ng/mL/h were evaluated further. Because
of our study, the prevalence of PHA was observed to be 10.9%. The
reason why our results differ from these studies; may be that our study
did not adhere to a single criterion and the study population was small.

The most commonly known clinical features of PHA are hypertension,
hypokalemia, and metabolic alkalosis, defined as the Conn triad.
However, these three findings may not always be observed together in
patients with PHA patients. In a multicenter study by Mulatero et al.
(14), it was reported that hypokalemia was observed in 9-37% of patients
diagnosed with PHA in the screening test for PHA in hypertensive
patients. In another study by Kayser et al. (15), it was reported that all
343 hypertensive patients diagnosed with PHA in the screening were
normokalemic.

In our study, all the patients diagnosed with PHA were normokalemic
as well. PHA can also be observed in normotensive patients. In a study
by Markou et al. (16), fludrocortisone-dexamethasone suppression
test was performed in 100 normotensive patients independent of the
baseline ARR rate, and the diagnosis of PHA was reached in 13% of
these patients. In another study, Baudrand et al. (13) performed an oral
sodium suppression test on 210 patients with normotensive but low
renin activity (<1 ng/mL/h) and found the prevalence of PHA to be 14%
(17). As shown in our study and other studies, the presence of classical
clinical findings in patients should not be expected for PHA screening,
and a screening test for PHA should be performed even in the absence
of hypokalemia, particularly in patients with resistant hypertension.
Although there is no specific age range for PHA screening in secondary
hypertension in the established guideline, it is observed that clinicians
mostly screen for PHA in young patients. Looking at the literature,
there is no study investigating the presence of PHA in elderly (>65y)
hypertensive patients. However, considering that a patient diagnosed
with PHA in our study was older than 75 years and two of them were
older than 60 years; especially in patients with resistant hypertension,
PHA screening regardless of age will be very meaningful in terms of
regulating the treatment of patients and reducing the complications
that may develop due to high blood pressure.

Study Limitations

The limitation of our study is the small number of study population
because it is a single-center study.

Conclusion

In summary; primary hyperaldosteronism is one of the important causes
of secondary hypertension and has a certain prevalence in hypertensive
patients. Although there are various methods as screening tests, the
most commonly used method is the aldosterone/renin ratio and it is a
disease that is practical to screen. Considering the various cardiovascular
diseases that PHA is associated with, and the simplicity of treatment of
PHA, we strongly believe that the screening threshold for PHA should be
kept as low as possible and should be independent of age.
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