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Case Report
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Abstract
During pregnancy, there is no established treatment for idiopathic hyperaldosteronism (IHA), the most common form of primary aldosteronism 
due to bilateral adrenal hyperplasia. Here, we report the case of a pregnant patient with IHA who was successfully treated with esaxerenone, 
a nonsteroidal mineralocorticoid receptor (MR) antagonist. A 39-year-old woman was diagnosed with IHA and commenced on nifedipine 20 mg 
daily because she desired to be pregnant. After 1 year, she became pregnant. Her blood pressure was well controlled until 34 weeks of ges-
tation when her home blood pressure became elevated up to 140/90 mmHg. Although the dose of nifedipine was increased to 80 mg daily, 
her blood pressure increased to 151/97 mmHg, and urinary test showed proteinuria of 2+ in 35 weeks of gestation. She was diagnosed with 
superimposed preeclampsia (SPE) and additionally treated with esaxerenone. Her blood pressure decreased to 120-140/98-100 mmHg and the 
proteinuria improved to ±. A successful cesarean section at 37 weeks resulted in the delivery of a healthy baby boy. Her blood pressure was well 
controlled although esaxerenone was discontinued 2 weeks after the delivery. This is the first case of a pregnant woman who was safely treated 
with esaxerenone despite being a female at advanced maternal age who had been diagnosed with IHA and developed SPE. Further studies are 
needed to investigate the efficacy and safety of nonsteroidal selective MR antagonist in similar pregnant patients with IHA to establish better 
treatment strategy for these patients.
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Hypertensive disorders of pregnancy (HDP), the main causes 
of maternal and fatal morbidity and mortality, affect about 
10% of pregnancies in the United States [1]. Superimposed 
preeclampsia (SPE) [2, 3], a risk factor for adverse maternal 
and perinatal outcomes (including preterm delivery, small-
for-gestational age neonates, neonatal intensive care unit ad-
missions, and pulmonary edema) develops in 20% to 50% of 
chronic hypertension (CH) pregnancies [4, 5].

Primary aldosteronism (PA) is one of the most frequent 
causes of secondary hypertension. The excess aldosterone 
not only causes hypertension but also arteriosclerosis, kid-
ney injury, cardiac fibrosis, and cardiovascular diseases [6-9]. 
In addition, the prevalence of PA among 18- to 40-year-old 
women is as high as 7.4% [10]. Despite the high prevalence of 
PA among these women in the reproductive age group, there 
is no established treatment for pregnant patients with PA. 
Here, we describe the first case of a pregnant woman who was 
safely and effectively treated with esaxerenone, a nonsteroidal 
mineralocorticoid receptor (MR) antagonist, despite being an 
elderly pregnant woman who had been diagnosed with idio-
pathic hyperaldosteronism (IHA) and had developed SPE.

Case Presentation
A 39-year-old woman was referred to our outpatient clinic 
for hypertension with high plasma aldosterone  concentration. 

Her plasma aldosterone concentration was 204 pg/mL (radio-
immunoassay) and plasma renin activity was 1.2 ng/mL/h 
at the time of referral. She was diagnosed with PA since the 
saline-loading test for PA was positive [2]. She had no hypo-
kalemia and computed tomography scans showed no adrenal 
tumors. Adrenal vein sampling indicated overproduction of 
aldosterone in both adrenal glands leading to the diagno-
sis of IHA (Table 1). Due to her desire to be pregnant, we 
commenced her on nifedipine controlled release (CR) 20 mg 
daily, in expectation of the drug’s strong and long-lasting 
antihypertensive effects; thus, her blood pressure became well 
controlled (Fig. 1). After 1 year, she conceived. She was main-
tained on nifedipine for her antihypertensive treatment after 
obtaining informed consent, because nifedipine is not allowed 
for pregnant women before 20 weeks of gestation in Japan. 
Her blood pressure was well controlled until 34 weeks of ges-
tation, when her home blood pressure became elevated up to 
140/90 mmHg. Despite an increased dose of nifedipine CR to 
80 mg daily, the maximum dose permitted in Japan, her blood 
pressure remained elevated up to 151/97 mmHg, and urin-
ary test showed proteinuria of 2+ in 35 weeks of gestation. 
She was then diagnosed with SPE and additionally treated 
with 1.25 mg of esaxerenone daily (after obtaining informed 
consent because this drug had no data of safety on pregnant 
woman) and admitted to our hospital. Her blood pressure 
decreased to 120-140/98-100  mmHg, and her proteinuria 

Received: 5 March 2022. Editorial Decision: 23 May 2022. Corrected and Typeset: 19 June 2022
© The Author(s) 2022. Published by Oxford University Press on behalf of the Endocrine Society.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs licence (https://
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any medium, provided the 
original work is not altered or transformed in any way, and that the work is properly cited. For commercial re-use, please contact journals.permissions@
oup.com

https://orcid.org/0000-0002-2292-2319
https://orcid.org/0000-0002-1950-7704
mailto:morimoto.satoshi@twmu.ac.jp?subject=
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


2 Journal of the Endocrine Society, 2022, Vol. 6, No. 8

improved to ±. A successful cesarean section at 37 weeks re-
sulted in the delivery of a healthy baby boy. Esaxerenone was 
discontinued 2 weeks after delivery, because she was eager 
to breastfeed the baby and no safety data of esaxerenone in 
breastfeeding woman was available. Her blood pressure has 
been well controlled by nifedipine CR 80 mg daily even after 
100 days of postpartum.

Discussion
Here we report the first case of a pregnant woman who was 
treated with esaxerenone. By using esaxerenone, the SPE con-
dition was improved and she successfully delivered a healthy 
boy at full term without any complications.

HDP increases the risk of both maternal and neonatal mor-
bidity and mortality, and 20% to 50% of pregnant women 
with CH develop SPE, which has higher risk for preterm deliv-
ery, small-for-gestational age neonates, neonatal intensive care 
unit admissions, and pulmonary edema than HDP [2-5]. Most 
guidelines defy HDP as blood pressure ≥ 140/90 mmHg, but 
treatment thresholds and treatment targets are various [11]: 
the American College of Obstetricians and Gynecologists ad-

vocates the treatment target for HDP with CH to be ≥160/105 
mmHg, treatment target 120-159/80-109 mmHg [12], 
National Institute for Health and Care Excellence adovocates 
treatment target for SPE ≤ 135/85 mmHg [13]. Our patient had 
already started taking nifedipine CR before pregnancy, and 
the dose was increased to the maximum due to the increased 
blood pressure during pregnancy. After she developed SPE, 
esaxerenone treatment was started, and her blood pressure 
elevation was improved. In pregnancy, the renin-angiotensin-
aldosterone system is dynamically activated. Oversecretion of 
estrogen elevates the plasma renin activity 4-fold at 8 weeks 
of gestation and up to 7-fold at delivery, to increase aldos-
terone secretion, compared to that in the nonpregnant state 
[14]. By activating renin-angiotensin-aldosterone system, so-
dium retention and circulating plasma volume are increased. 
However, blood pressure is lowered by vasodilatory effects of 
increased progesterone, which is secreted from the corpus lu-
teum until 10 weeks of gestation and, afterwards, from the 
placenta. This competitively inhibits aldosterone [15] and de-
creases angiotensin type 1 receptor sensitivity [16].

The prevalence of PA is reported to be as high as 7.4% 
in women aged 18 to 40  years [10]. In pregnant patients 

Table 1. Adrenal vein sampling

Measurement Left adrenal Right adrenal Inferior vena cava 

Aldosterone, pg/mL 37 900 49 500 242

Cortisol, mcg/dL 656 609 10.8

Cortisol-corrected aldosterone 57.8 81.3 22.4

Selectivity index 56.4 60.7 —

Lateralization index 1.4 0.7 —

Figure 1. Clinical course of the patient. Abbreviations: CR, controlled release; dBP, diastolic blood pressure; PAC, plasma aldosterone concentration; 
PRA, plasma renin activity;Prog, progesterone; sBP, systolic blood pressure.
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with PA, blood pressure is increased due to several mech-
anisms. Luteinizing hormone receptor and gonadotropin-
releasing hormone receptor are abnormally expressed in 
some aldosterone-producing adenomas (APA) and are ac-
tivated by human chronic gonadotropin, which is overpro-
duced to increase aldosterone production during pregnancy. 
In addition, progesterone secretion, which counteracts aldos-
terone, decreases 1 to 3 weeks prior to parturition [17]. It 
may be possible that this is applied to our patient, because 
her blood pressure surged 35 weeks of gestation. Despite 
the high probability of blood pressure elevation in preg-
nant patients with PA, there is no gold standard treatment 
for pregnant patients with PA. Adrenalectomy for APA is re-
commended before conception while antihypertensive drugs, 
α-methyldopa and β-blockers that have good safety profiles, 
are recommended during pregnancy [18]. In Japan, although 
nifedipine is contraindicated in pregnant women before 20 
weeks of gestation (Japanese interview form of nifedipine CR 
tablets), in addition to hydralazine and labetalol, nifedipine 
is recommended during pregnancy, according to the PA man-
agement guideline [19]. In addition, nifedipine is not contra-
indicated and is rather referred to as one of the recommended 
antihypertensive drugs for treating HDP in guidelines from 
the United States and United Kingdom, as well as other coun-
tries [11, 20, 21]. Therefore, we continued nifedipine CR ad-
ministration after obtaining informed consent. Despite the 
administration of the maximum dose of nifedipine, her blood 
pressure remained elevated, and she was diagnosed with 
SPE. Because she had PA, MR antagonists were expected to 
be more effective than other antihypertensive agents such as 
α-methyldopa, hydralazine, and β-blockers in lowering her 
blood pressure because the mechanism of her blood pressure 
surge in the third trimester was considered to be, at least in 
part, due to increase of aldosterone secretion.

The renin-angiotensin system is essential for fetal devel-
opment. Angiotensinogen knockout mice show frequent  
neonatal death with renal abnormality [22, 23]. In humans, 
angiotensin II type 1 receptor blockers and angiotensin-
converting enzyme inhibitors are known for their fetal 
toxicities [24, 25]; therefore, these are contraindicated in 
pregnant women [26]. A  case report of an infant boy who 
developed ambiguous genitalia was reported. The mother had 
been treated with spironolactone, a steroidal MR antagon-
ist with an antagonistic and agonistic action on the andro-
gen and progesterone receptor, respectively, until 5 weeks of 
gestation [27]. This finding was probably due to the antag-
onist effect on the androgen receptor of the fetus. Another 
case report described an uneventful pregnancy and delivery 
under treatment with eplerenone, a steroidal but more specific 
MR antagonist, after 27 weeks of gestation in a woman with 
APA [28]. Normal prenatal development has been shown in 
MR knockout mice [29]. Therefore, there are no definite data 
indicating that the MR antagonistic action itself has fetal tox-
icity. Esaxerenone is a novel, nonsteroidal, and highly selective 
MR antagonist without antagonistic actions on glucocortic-
oid receptors, androgen receptors, or progesterone receptors 
[30]. It has higher MR-binding affinity than spironolactone or 
eplerenone [31]. There have been no reports of the use of this 
agent in pregnant women. However, no teratology was re-
ported in pregnant rats and rabbits treated with this agent [32]. 
For these reasons, we administered esaxerenone to our preg-
nant patient with PA, who developed SPE after 35 weeks of 

gestation, when the fetal organs were already fully developed.  
Thus, her blood pressure was lowered and proteinuria was 
improved, and she was delivered of a healthy boy.

Conclusion
This is the first case of a pregnant woman who was treated 
with esaxerenone. By using esaxerenone, the SPE condition 
was improved, and she was delivered of a healthy boy at 
full term without any complications. This case provided ex-
tremely important information that esaxerenone is effective 
in lowering blood pressure in a pregnant patient with PA and 
may be safely used in pregnant women, at least at the late 
stage of pregnancy. Further studies are needed to investigate 
the efficacy and safety of nonsteroidal selective MR antag-
onist in similar pregnant patients with PA to establish better 
treatment strategy for these patients.
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