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Hypertension

Low Dose Spironolactone Monotherapy
in the Management of Stage | Essential
Hypertension: A Pilot Randomized, Double-Blind,
Placebo-Controlled Trial

Armin Attar,” Amir-abbas Sadeghi,” Fatemeh Amirmoezi’ and Kamran Aghasadeghi*

Background: High blood pressure (BP) is a common chronic disease needs long life drug consumption to control.
Spironolactone could be used as the fourth-line therapy in patients with resistant hypertension. However, there is
no study to determine the effects of low dose spironolactone as a first line therapy in treatment of essential
hypertension. The aim of this study is to investigate the effect of low dose spironolactone monotherapy in
management of essential hypertension.

Methods: In this double blind randomized clinical trial, 40 patients who had stage | essential hypertension were
randomly divided into two groups: intervention group received spironolactone 25 milligram once daily for one
month and control group received placebo once daily. At the baseline and after one month, 24-hour BP holter-
monitoring and serum potassium assay were done.

Results: Systolic BP was reduced from 143.5+ 8.2 mmHg to 137.10 £ 7.57 mmHg in the intervention group, while it
did not change significantly in control (between group treatment difference = -4.5 mmHg, p = 0.004). There was no
significant reduction of diastolic BP in the intervention group in comparison to placebo group (between group
treatment difference =-1.3 mmHg, p = 0.099).

Conclusions: Short course monotherapy with low dose spironolactone is effective in reducing systolic BP in

patients with stage | essential hypertension.

Key Words:

INTRODUCTION

Hypertension is one of the most common chronic
diseases and public health problems worldwide."? High
blood pressure (BP) is an important preventable and
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modifiable cause of death that affects more than a quar-
ter of all adults and over half of those over the age of 65
years."**
tion>” and can lead to various end-organ damages.®’ The
World Health Organization predicts that about 600 mil-
lion people worldwide have high blood pressure and 5.7

million of them will die because of this illness and its

It has a detrimental effect on endothelial func-

complications.’ Some researchers have estimated that
19.4% to 27% of Iranians have hypertension."* "
Hypertension is classified into two main categories:
~80-95% of patients are diagnosed as having “essential”
hypertension (also referred to as primary or idiopathic
hypertension). In the remaining 5-20% of cases, a spe-
cific underlying disorder causing the elevation of blood
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pressure can be identified.***®

There are different classes of antihypertensive medi-
cations including angiotensin-converting enzyme (ACE)-in-
hibitors, angiotensin receptor blockers (ARB), calcium
channel blockers and thiazide-type diuretics that can be
used as a first line agent in the treatment of hypertension.

Spironolactone is an aldosterone antagonist and a
potassium-sparing diuretic that has been used for treat-
ment of hyperaldosteronism and edematous states in-
cluding congestive heart failure, nephrotic syndrome
and liver cirrhosis. Recently, the British Hypertension
Society guidelines suggest that spironolactone could be
used as the fourth-line therapy in patients that have re-
sistant hypertension.'”*®

Several studies have investigated the positive effect
of spironolactone in resistant hypertension.'*?
ever, there has been no study to determine the effects
of low-dose spironolactone as a first-line therapy in the
treatment of essential hypertension. The aim of the pre-
sent study is to determine the effect of low-dose spi-

How-

ronolactone monotherapy in the management of essen-
tial hypertension.

METHODS

Trial design

This study was a pilot, randomized, double-blind,
placebo-controlled clinical trial conducted from Decem-
ber 2014 to May 2015 on 40 patients with essential hy-
pertension. Figure 1 shows the CONSORT flow diagram
of the study. The Medical Ethics Committee of Shiraz
University of Medical Sciences approved the protocol of
the study, and written informed consent was obtained
from each participant. The trial was registered at the Ira-
nian registry of clinical trials (www.IRCT.ir) under the
registration number IRCT201502011525N6.

Patients
Eligible patients with newly diagnosed stage | essen-

Assessed for eligibility (n=245)

Excluded (n=201)
+ Not meeting inclusion criteria (n=191)
+ Declined consent (n=10)

Randomized (n=44)

4
Allocated to spironolactone (n=22)
+ Received spironolactone (n=22)
+ Did not receive spironolactone (n=0)

A

Lost to follow-up (n=1)

Discontinued intervention (n=1)

Analysed (n=20)
+ Excluded from analysis (n=0)

Figure 1.
and diastolic BP in patients with stage one essential hypertension.
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Allocated to placebo (n=22)

+ Received placebo (n=21)

+ Did not receive placebo (n=1)
Withdrew consent

A 4

Lost to follow-up (n=1)

Discontinued intervention (n=0)

Analysed (n=20)
+ Excluded from analysis (n=0)

CONSORT 2010 flow diagram for this randomized, double-blinded, placebo controlled clinical trial of effects of spironolactone on systolic
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tial hypertension were referred to Imam Reza clinic, Shi-
raz University of Medical Sciences, Shiraz, Iran. The pa-
tients with office blood pressure recording of systolic BP
= 140-159 mmHg and/or diastolic BP = 90-99 mmHg,
and documented 24-hour BP holter monitoring (mean
systolic blood pressure > 135 mmHg and/or mean dia-
stolic blood pressure > 85 mmHg) were enrolled. Exclu-
sion criteria were serum creatinine > 2 mg/dl, serum
potassium > 5 meq/|, past history of renal or endocrine
diseases, and diabetic patients.

Interventions and outcomes

Patients were randomly divided into two groups:
the case group received spironolactone 25 mg once
daily for one month and the control group received a
placebo (starch) as indistinguishable capsules once a
day. During treatment all patients were on a low-sodium
diet. After one month, 24-hour BP holter monitoring
was repeated as a primary outcome. Collection and
analyses of all clinical and laboratory data were per-
formed by study personnel blinded for group assignment.

Randomization

Patients were randomized into two groups, the inter-
vention group (n = 20) and control group (n = 20). Study
capsules were allocated in separate packs blinded and la-
beled using a four-digit code. The information regarding

Table 1. Baseline characteristics of participants

which codes corresponded to which treatment was main-
tained by the project coordinator. Apart from the project
coordinator, the patients, the staff involved at the clinical
center, and members tasked with collecting and analyzing
the data were blinded to the intervention allocation.

Statistical analysis

All data are represented as mean + SD. The Mann-
Whitney test, paired t-test, and Wilcoxon test were used
to compare different variables. Because of the possibil-
ity of a relationship between serum potassium levels
and activity of the renin-angiotensin-aldosterone sys-
tem, we decided to perform separate analysis of the ef-
fect of spironolactone on blood pressure reduction in
patients with low-normal and high-normal serum potas-
sium levels. p < 0.05 was considered statistically signifi-
cant. All the statistical analysis was done by the statisti-
cal Package for Social Sciences version 17.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

Forty patients were enrolled in the study and cate-
gorized into two groups: intervention (n = 20) and con-
trol (n = 20). Baseline demographic data of the patients
are displayed in Table 1.

Characteristics Intervention group (n = 20) Control group (n = 20) p value
Age (years) 51,95+ 7.34 51.80 + 6.02 0.51
Sex 0.11
Male (%) 15 (75%) 12 (60%)
Female (%) 5(25%) 8 (40%)
BMI (kg/m?) 276124 272423 0.43
Serum potassium (mEq/I) 4.20+0.44 4.10+0.49 0.515
Serum creatinine (mg/dl) 1.09+0.18 1.20+0.22 0.071
Lipid profiles
Total cholesterol (mg/dl) 234.1+33 242 +38.4 0.09
TG (mg/dl) 194.5+28.2 208.1+45.7 0.55
LDL (mg/dl) 144.1 £ 22 147.8 +£35.1 0.34
HDL (mg/dl) 48.3+£10.2 46.1+11.8 0.68
Baseline drugs
Aspirin, no. (%) 2 (10%) 3 (15%) 0.25
Statin, no. (%) 4 (20%) 3 (15%) 0.32
Antihypertensive drugs, no. 0 0 -

BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TG, triglyceride.
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According to Table 2, the means of systolic and dia-
stolic BP before treatment were not significantly differ-
ent in the case and control groups at baseline. More-
over, systolic BP reduction in the case group was signifi-
cantly more in comparison to the control group (p =
0.004). There was also a trend toward reduction of dia-
stolic BP in the control group in comparison to the case
group (p = 0.099).

There was no linear relationship between the base-
line serum potassium level and the amount of systolic
and diastolic BP reduction in the case group (p = 0.147
and p = 0.127 respectively).

Also, we divided patients in the case group into two
subgroups in terms of serum potassium levels: potas-
sium levels lower than or equal to 4.2, and more than
4.2. There was no difference in the amount of systolic
and diastolic BP reductions between the two subgroups
(p=0.223 and p = 0.315 respectively).

DISCUSSION

Here, we have shown that low-dose spironolactone
can reduce elevated systolic blood pressure levels and
this effect is not affected by baseline serum potassium
level.

Hypertension is a common chronic disease world-
wide that is difficult to treat due to the need for long-
term drug consumption and poor compliance of pa-

tients. There are different types of antihypertensive
medications but none of them are optimal and combi-
nation therapy is usually needed to reach goal BP.
Spironolactone is an aldosterone antagonist and a
potassium-sparing diuretic. It is widely used in the man-
agement of congestive heart failure and other edema-
2223 1t5 yse in the treatment of hypertension
is limited to an adjuvant therapy for resistant hyperten-
242> There are some studies on spironolactone in
the treatment of resistant hypertension. From a total of
25 patients with resistant hypertension prospectively
enrolled in a study conducted by Ouzan et al., 23 partici-
pants had a clinical BP below 140/90 mmHg and signifi-
cant reduction in ambulatory blood pressure monitoring
after spironolactone (1 mg/kg/day) was added for one
month to the existing regimen. They concluded that
spironolactone is a safe and effective treatment for pa-
tients with resistant hypertension.19 Another study by
Nishizaka et al. revealed that adding low-dose spirono-
lactone (12.5 up to 50 mg daily) to multidrug regimens
that included a diuretic and an ACE inhibitor or ARB pro-
vides significant additive BP reduction in African-Ameri-
can and white subjects with resistant hypertension with
and without primary aldosteronism.?® In 2007 Lane et al.
described how spironolactone, at a low dose, is an effec-
tive add-in drug in patients with hypertension resistant
to a regimen including an angiotensin-blocking agent.
The reduction of systolic and diastolic blood pressure
was statistically significant.®> Although a double-blind,

tous states.

sion.

Table 2. Mean and standard deviation of average of 24-hour ambulatory systolic and diastolic blood pressures before and after

treatment
Placebo group (n =20) Spironolactone group (n =20)  Treatment
Characteristics ) p-value
Baseline 1 months Baseline 1 months difference
Blood pressure indices
Systolic blood pressure (mmHg) 143.70+£9.31 141.05%+9.64 143.55+8.23  137.10%+7.57 -4.5 <0.001
Diastolic blood pressure (mmHg) 85.55+7.44 83.60+5.74 89.50 + 4.69 87.15+4.69 -1.3 0.099
Subgroups based on potassium level
SBP in patients with K> 4.2 146.87 £7.98 144.25+8.27 142.91 £8.25 137.16 £7.45 -4.95 <0.001
SBP in patients with K < 4.2 141.55+9.85 138.91+10.2 144.55 + 8.66 137.00 £ 8.26 -3.7 0.016
DBP in patients with K> 4.2 89.50+6.78 85.37t6.34 89.83+4.91 86.33 +4.49 -2.37 0.014
DBP in patients with K< 4.2 82.91+6.89 82.41+t5.24 89.00 £ 6.69 88.37+5.01 0.87 0.295
SBP in patients with K> 4.0 146.50 £ 6.77 143.75+6.86 144.23 £9.21 137.05+7.85 -5.14 <0.001
SBP in patients with K< 4.0 139.50+11.3 137.00+12.1 142.28 £ 6.47 135.28 £7.22 -3.28 0.078
DBP in patients with K> 4.0 87.66+6.38 85.08+5.43 90.46 +5.22 86.84 +4.68 -2.96 0.001
DBP in patients with K< 4.0 82.37+8.19 81.37+5.80 87.71+6.07 87.71+5.02 1.78 0.058

DBP, diastolic blood pressure; SBP, systolic blood pressure.
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placebo-controlled study in 2011 emphasized that spiro-
nolactone is an effective drug for lowering systolic BP in
patients with resistant arterial hypertension, the fall of
diastolic BP value was not significant (p = 0.079). This ef-
fect on diastolic BP is compatible with ours.”®

The role of spironolactone in monotherapy has yet
to be fully investigated. Most previous studies used a
high dose of the drug for treatment of hypertension.
Jeunemaitre et al. evaluated the long-term efficacy and
tolerance of spironolactone in essential hypertension
among 20,815 patients. 182 patients were treated with
high dose spironolactone as monotherapy (mean dose
of 95.5 mg). Systolic and diastolic BP were decreased 18
and 10 mmHg, respectively. The plasma creatinine level
increased modestly, as did the plasma potassium level.
Fasting blood glucose and cholesterol levels didn’t change,
and triglyceride increased slightly. Also, their results
showed that these changes were similar in both sexes
and were not influenced by length of follow-ups. They
concluded that administration of daily spironolactone
effectively reduces BP without inducing adverse meta-
bolic effects in patients with essential hypertension.”’
The only study that used low-dose sprinolactone was
conducted in 1966 by Wolf and his collegues.”® In their
dose determining study, they assigned patients with hy-
pertension three doses of spironolactone (25 mg daily,
100 mg daily, and 200 mg daily) with or without hydro-
chlorothiazide. 21 patients who received low-dose spiro-
nolactone without hydrochlorothiazide, compared to a
placebo, showed a 10.5 and 9.9 mmHg reduction in sys-
tolic and diastolic blood pressures, respectively. How-
ever, none of these differences were statistically signifi-
cant. In a systematic review of 5 trials, it was shown that
spironolactone appears to lower blood pressure com-
pared to a placebo to a similar degree in patients with
primary (essential) hypertension when doses of 100-500
mg/day are given. There may be a dose-response effect
with spironolactone up to 50 mg/day. However, doses >
50 mg/day do not produce further reductions in either
systolic blood pressure (SBP) or diastolic blood pressure
(DBP). The authors concluded that: “Given the lack of a
dose-response, coupled with a possible increased risk in
adverse events with higher doses, doses of 25 to 100
mg/day are reasonable”.”® In another meta-analysis on
eplerenone, again it was shown that a low dose of 25
mg was ineffective, and doses of 50 to 200 mg/day low-
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ered blood pressure in people with essential hyperten-
sion by 9.21 mmHg systolic and 4.18 mmHg diastolic
compared to a placebo, with no difference of effect be-
tween doses of 50 mg/day to 200 mg/day.* In the pre-
sent study, for the first time, we showed efficacy for a
low dose (25 mg daily) of spironolactone as a mono-
therapy. This treatment reduced systolic blood pressure
significantly in patients with stage one essential hyper-
tension (mean reduction was 6.45 mmHg). This effect
was independent of the level of baseline serum potas-
sium. Also there was a trend to reduce diastolic blood
pressure (mean reduction = 2.35 mmHg).

In our study, no side effects (such as gynecomastia
and menstrual irregularities) were seen in the patients
who received spironolactone and it was well tolerated.
In contrast with our findings, Chapman et al. reported
gynecomastia or breast discomfort and biochemical ab-
normalities (principally hyperkalemia) as the most fre-
quent spironolactone adverse events in 6% and 2% of
participants, respectively.”* In another study on resistant
hypertension, spironolactone was discontinued because
of hyperkalemia in 4.1% of the cases. A total of 18% of
all patients had adverse effects, which in 9.9% led to dis-
continuation of the drug, and a total of 5.2% of the
males developed gynecomastia.’’ Absence of side ef-
fects in our study may be related to the lower number
of enrolled patients and the shorter duration of follow
up.

Activation of aldosterone acts as one of the final
steps of the renin-angiotensin-aldosterone system (RAAS)
and by stimulating mineralocorticoid receptors in the
heart and kidneys, circulating aldosterone may contrib-
ute to the development of cardiac and renal fibrosis in
hypertension.*” Consequently, an aldosterone receptor
blockade may help protect from renal and cardiovascu-
lar fibrosis. In addition, the modern high-salt diets inter-
fere significantly with the actions of ACE inhibitor and
ARBs by continually inhibiting feedback of the RAAS.
Suppression of serum aldosterone triggers sequestra-
tion of epithelial sodium channels by endocytosis and
increased renal sodium excretion. Thereby, it will shrink
plasma volume and may help protect against salt-sensi-
tive hypertension.*

Our study faces some limitations. First of all, as a pi-
lot study, we used a low sample volume and a short du-
ration of treatment. So this study cannot truly reflect
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the possible side effects which may occur with long-
term spironolactone therapy. Furthermore, results should
be reevaluated in larger studies with long-term follow
ups to see whether these blood pressure-reducing ef-
fects can be translated into a reduction in major cardio-
vascular events.

CONCLUSIONS

In conclusion, monotherapy with low dose spirono-
lactone is effective in reducing BP in patients with stage
| essential hypertension and is well tolerated.
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