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To the Editor,
Primary aldosteronism is the main 
cause of secondary hypertension. This 
syndrome is characterized by hyperten-
sion, hypokalemia, suppressed plasma 
renin activity (PRA), and increased aldo-
sterone excretion. Both experimental 
and clinical data indicate that aldoste-
rone acts as a mineralocorticoid hor-
mone involved in regulating electrolyte 
balance and volume homeostasis and 
can promote inflammatory damage 
to target organs [1]. Therefore, these 
proinflammatory actions induced by 
aldosterone may contribute to chronic 
inflammatory autoimmune diseases.

Ankylosing spondylitis (AS) is a 
chronic inflammatory disease that can 
involve the spine and sacroiliac joint 
and is associated with high expression 
of HLA B27 [2]. AS was thought to be a 
disease that almost exclusively affected 
young men, rarely occurring in mid-
dle-aged women. Moreover, the coexis-
tence of primary aldosteronism and AS 
has previously not been described. Re-
cently, we treated a patient with prima-
ry aldosteronism who developed AS and 
significantly improved with treatment 
consisting of spironolactone and a tu-
mor necrosis factor α (TNF-α) inhibi-
tor. Thus, we report a case and review 
of the literature on coexisting primary 
aldosteronism and AS in a middle-aged 
woman.

A 59-year-old female, who had a 20-

year history of hypertension and was 
receiving antihypertensive medication, 
had worsening hypertension for the 
previous 2 months. One month earlier, 
she was admitted to another hospital 
with chest pain. Her chest radiography 
showed mild cardiomegaly, and aus-
cultation of the heart and lungs was 
normal. Cardiac tests were normal, but 
thyrotoxicosis and hypokalemia were 
found. Her serum potassium and blood 
pressure remained uncorrected despite 
oral potassium supplementation and 
antihypertensive medications. There-
fore, she was referred to our hospital to 
determine the cause of her refractory 
arterial hypertension and hypokalemia. 

On admission, her blood pressure was 
164/83 mmHg, pulse rate 70 per minute, 
body temperature 36°C, respiration rate 
16 breaths per minute, body mass index 
24.0 kg/m2, and she had no edema. Lab-
oratory analysis showed hypernatremia 
(146.3 mEq/L; reference range, 135.0 to 
145.0) and hypokalemia (2.7 mEq/L; ref-
erence range, 3.5 to 5.5). Based on these 
findings, primary aldosteronism was 
highly suspected. Subsequent investi-
gation showed a suppressed PRA (< 0.10 
ng/mL/hr; reference range, 0.15 to 2.33), 
high plasma aldosterone concentration 
(PAC 39.5 ng/dL; normal value, 1.3 to 
14.5 pg/mL), and positive PAC/PRA ra-
tio (395 ng/dL:ng/mL/hr; normal value < 
30). The saline infusion test revealed an 
unsuppressed plasma aldosterone level 
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(343.7 ng/dL; normal value < 5.0), and we confirmed prima-
ry aldosteronism. Computed tomography (CT) demon-
strated two 2 cm nodular lesions in the right adrenal 
gland and a suspicious small nodular lesion in the left 
adrenal gland (Fig. 1). A 1 mg dexamethasone suppression 
test, urinary free cortisol, and diurnal urinary excretion 
of metanephrines, vanillylmandelic acid, epinephrine, 
norepinephrine and dopamine were normal. Hence, we 
could rule out Cushing syndrome and pheochromocyto-
ma. Then, bilateral adrenal vein sampling (AVS) was per-
formed. The aldosterone concentration was 45,900 pg/
mL in the right adrenal vein and 6,390 pg/mL in the left 
adrenal vein. The dominant and non-dominant aldoste-
rone-cortisol (A/C) ratios were greater than the inferior 
vena cava A/C ratio. Thus, AVS was considered successful, 
and she had a cortisol-corrected PAC lateralization ratio 
< 4.0. Therefore, we diagnosed her with bilateral adrenal 
hyperplasia. Subsequently, her blood pressure and se-
rum potassium normalized with amlodipine 5 mg and 
spironolactone 50 mg. At the time of admission to our 
hospital, she had a normal thyroid stimulating hormone 
(TSH) and elevated free T4. However, serum thyroglobu-
lin, antithyroid peroxidase and TSH receptor antibodies 
were all negative, and radioactive iodine uptake was only 
3% even in a thyrotoxic state. These results may represent 
a transient thyrotoxicosis due to the inflammatory effect 
of excessive aldosterone and normalized with treatment 
for primary aldosteronism. 

During the medical follow-up, spironolactone was ta-
pered to 12.5 mg over 2 years. At that time, she complained 

of increasing lower back and knee pain with recurrence 
of hypokalemia. She had had intermittent low back pain 
for the past 10 years. She described chronic inflamma-
tory lower back pain, morning stiffness lasting for more 
than 1 hour, improvement with exercise, arthritis of the 
knee joint, and two exacerbations of anterior uveitis for 6 
months. The occiput to wall distance test and Schober’s 
test were negative. The results of the immunological 
tests, including antinuclear antibodies, rheumatoid 
factor, and anti-cyclic citrullinated peptide antibodies, 
were negative. Human leukocyte antigen (HLA) typing 
was positive for HLA B27. Radiological examinations, 
including pelvis CT, showed sacroiliitis grade III bilat-
erally (Fig. 2). A diagnosis of AS was made by the mod-
ified New York criteria. According to the Assessment 
Spondyloarthritis International Society criteria, clinical 
findings such as inflammatory back pain over 3 months, 
sacroiliitis, knee arthritis, anterior uveitis and HLA B27 
positivity represented spondyloarthritis although her 
age did not meet the criteria. At the time of diagnosis, se-
rum levels of erythrocyte sedimentation rate (22 mm/hr) 
and C-reactive protein (1.2 mg/L) were normal range, but 
the Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) was 6.4. She was commenced nonsteroidal an-
ti-inflammatory drugs (NSAIDs) and sulfasalazine with 
an increasing dose (50 mg) of spironolactone. Refractory 
to treatment with NSAIDs and sulfasalazine, we decided 
to start TNF-α inhibitor therapy. She rapidly responded 
to the treatment and BASDAI decreased from 6.4 to 2.0 
after 3 months therapy.

Figure 1. Computed tomography of the abdomen: the arrows show two 20 mm nodules in the right adrenal gland (A) and a 10 
mm nodule in the left adrenal gland (B).
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To our knowledge, this report is the first to describe 
the coexistence of primary aldosteronism and AS in a 
middle-aged woman. Whether these two diseases devel-
oped in the same patient accidentally cannot be exclud-
ed, but these diseases were thought to be related to each 
other. Until now there has been no literature about direct 
association of primary aldosteronism with spondyloar-
thropathy. However, increasing evidence has shown that 
innate and adaptive immune responses are modulated 
by aldosterone, which promotes inflammatory cytokine 
production such as TNF-α. In addition, the observation 
that aldosterone can promote CD4+ T cell activation 
and Th17 polarization suggests that this hormone could 
contribute to the onset of autoimmunity [3]. TNF-α and 
interleukin (IL) 17 are also important cytokine in spon-
dyloarthritis [1]. Therefore, we thought that primary al-
dosteronism may stimulate or worsen autoimmune in-
flammatory diseases. 

Actually, there are several reports regarding an associ-
ation between primary aldosteronism and autoimmune 
diseases such as autoimmune thyroiditis. Tanaka et 
al. [4] described a case of combined primary aldostero-
nism and Hashimoto’s thyroiditis. Krysiak and Okopi-
en [5] demonstrated that excessive aldosterone release 
may lead to the development of thyroid infiltration by 
inflammatory cells and an elevation of proinflammato-
ry cytokines, such as TNF-α in the presence of an aldo-
sterone-producing adrenal tumor. After spironolactone 
pretreatment and surgery, the levels of proinflammatory 
cytokines were reduced and thyroid function was im-

proved [5]. Although we did not check the production of 
proinflammatory cytokines, we assumed that excessive 
aldosterone induced the release of more proinflamma-
tory cytokines and affected the development of AS in our 
patient. 

Laparoscopic adrenalectomy is currently the best treat-
ment. However, for patients who are not candidates for 
surgery or do not show lateralized aldosterone excess, 
mineralocorticoid receptor antagonists, such as spirono-
lactone, are a reasonable alternative to adrenalectomy [1]. 
In this patient, lateralized aldosterone secretion was not 
demonstrated by AVS. Thus, she was given spironolac-
tone and had effectively controlled blood pressure and 
electrolytes balance. The recent report showed that pri-
mary aldosteronism patients display increased secretion 
of TNF-α, transforming growth factor beta, and IL-10 
compared to controls, and spironolactone only partially 
restored these levels [3]. Therefore, spironolactone might 
influence AS treatment. However, that effect was insignif-
icant in our patient, so she also needed a TNF-α inhibi-
tor to control her AS.

Our report supports that primary aldosteronism could 
be related to chronic inflammatory diseases due to its 
proinflammatory effects. Therefore, we should pay at-
tention to the possibility of chronic inflammatory auto-
immune diseases, such as AS, in patients with primary 
aldosteronism.
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Figure 2. Computed tomography of the pelvis shows intraar-
ticular bony ankylosis and erosion with pseudo-widening in 
both sacroiliac joints.
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