
KIDNEY DISEASES

413Iranian Journal of Kidney Diseases | Volume 10 | Number 6 | November 2016

C
a

se
 R

e
p

o
rt

Reninoma Masked by the Use of an Angiotensin Receptor 
Blocker

Min Jung Kim, Joo Hui Kim, Il Young Kim, Dong Won Lee, 
Soo Bong Lee

Reninoma is a tumor that secretes excessive renin and is a rare 
cause of secondary hypertension. We report a case of reninoma with 
delayed diagnosis in a 33-year-old woman taking an angiotensin 
receptor blocker. During angiotensin receptor blocker medication, 
she had exhibited no electrolyte abnormality. The angiotensin 
receptor blocker was stopped for pregnancy planning purposes, 
and subsequent hypokalemia was observed. Abdominal computed 
tomography showed an enhanced round mass in the right kidney. 
Right partial nephrectomy was performed and the renal mass was 
removed. Histologic findings confirmed a diagnosis of reninoma. 
The patient’s blood pressure and serum potassium remained 
normal after surgery. Diagnosis of reninoma might be delayed 
in patients taking angiotensin receptor blockers because they can 
mask hypokalemia due to reninoma.
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INTRODUCTION
Secondary hypertension is responsible for 

less than 10% of cases of hypertension in the 
general population.1 Reninoma is a tumor that 
secretes excessive renin and is a rare cause of 
secondary hypertension.2,3 Although uncommon, 
reninoma should be considered in any patient with 
hypokalemia and an elevated aldosterone level 
associated with refractory hypertension. Patients 
with reninoma usually exhibit hypokalemia at the 
time of diagnosis.2,3 However, hypokalemia may 
be disguised by the effects of the antihypertensive 
regimen on serum potassium level, particularly 
treatment with agents acting on the renin-
angiotensin system. We present a case of a reninoma 
masked by use of an angiotensin receptor blocker 
(ARB).

CASE REPORT
A 33-year-old pregnant woman was referred 

to our hospital with refractory hypertension and 
proteinuria. Five years earlier, she visited local 

clinic for hypertension. The patient was evaluated 
for possible secondary causes of hypertension; 
however, no abnormalities were found. She used 
antihypertensive medication for 5 years until she 
became pregnant. At 18 weeks of gestation, poorly 
controlled blood pressure and proteinuria were 
observed in the patient. On admission, her blood 
pressure was 200/100 mm Hg, and proteinuria 
(3400 mg/d) was noted. Despite intensive medical 
treatment, her blood pressure was not controlled 
and proteinuria worsened; thus, the pregnancy 
was terminated at 20 weeks of gestation.

After pregnancy termination, she was followed 
up for persistent hypertension. Nifedipine (60 mg 
twice a day) and candesartan (8 mg once a day) 
were used for blood pressure control. During 
the follow-up period, her blood pressure was 
well controlled and proteinuria improved. Other 
chemical and hematological profiles showed no 
abnormalities. Six months later, she began planning 
a second pregnancy, and candesartan was stopped.

Two months after discontinuing candesartan, 
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hypokalemia (2.7 mEq/L) was observed. Results 
of arterial blood gas analysis (pH of 7.475, 
carbon monoxide pressue of 44 mm Hg, and 
serum bicarbonate level of 32 mEq/L) indicated 
metabolic alkalosis. Serum renin (55.9 ng/mL; 
reference range, 0.2 ng/mL/h to 2.8 ng/mL/h) 
and aldosterone (537.2 pg/mL; reference range, 40 
pg/mL to 310 pg/mL) were markedly elevated. 
Abdominal computed tomography revealed a 1.3-
cm moderately-enhanced round mass in the lateral 
aspect of the right kidney (Figure 1). Right partial 
nephrectomy was performed and the renal mass 
was removed. The gross specimen demonstrated 
a well-encapsulated lesion measuring 1.4 × 1.3 × 
1.0 cm. Histologic findings confirmed a diagnosis 
of reninoma (Figure 2). The tumor was composed 
of closely-packed, uniform, round-to-polygonal 
cells with clear to acidophilic cytoplasm. At 
high magnification, tumor cells showed oval-to-
round nuclei with inconspicuous nucleoli. Mitotic 
activity was not observed. Neoplastic cells were 

diffusely positive for vimentin and CD34, focally 
positive for smooth muscle actin, and negative 
for epithelial membrane antigen, cytokeratin, and 
human melanoma black 45.

On the second postoperative day, the patient’s 
serum potassium was 3.9 mEq/L. One week 
after operation, concentrations of plasma renin 
and aldosterone were normalized. The patient’s 
blood pressure and serum potassium remained 
normal without antihypertensive treatment during 
follow-up.

DISCUSSION
Reninoma is  a  rare tumor that  produces 

excessive amounts of renin, resulting in secondary 
hyperaldosteronism. It occurs mainly in children 
and young adults, and has a female predominance 
(approximately 2:1).4,5 Previously reported data 
indicated that the most common symptom of 
reninoma was headache and hypokalemia was 
detected at presentation in 81% of cases.6 In this case, 

Figure 1. Computed tomography revealed a solid, well-circumscribed lesion in the right kidney. Left, The mass was not delineated on a 
pre-enhanced scan. Right, The mass was moderately enhanced on an enhanced scan.

Figure 2. Left, Tumor cells exhibited uniform round nuclei with clear-to-eosinophilic granular cytoplasm (hematoxylin-eosin, × 400). 
Right, Tumor cells demonstrated diffuse strong positivity to CD34 (immunostaining).
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hypokalemia was not present until approximately 6 
months prior to diagnosis, when she discontinued 
ARB treatment for pregnancy planning.

One of the most important physiological 
determinants of potassium excretion is serum 
aldosterone concentration. Aldosterone secretion 
is influenced by the renin-angiotensin system. 
Renin acts on angiotensinogen to form angiotensin 
I, which is then converted to angiotensin II by 
angiotensin-converting enzyme. Angiotensin II 
stimulates the release of aldosterone from zona 
glomerulosa cells in the adrenal gland. Angiotensin 
converting enzyme inhibitors and ARBs increase 
serum potassium levels by interfering with 
angiotensin II-mediated stimulation of aldosterone 
secretion from the adrenal gland and by decreasing 
renal blood flow and glomerular filtration rate in 
certain patient populations.7 On the basis of this 
mechanism, we hypothesized that our patient’s 
serum potassium level was maintained within the 
normal range because the effects of ARB treatment 
on renin-angiotensin system offset secondary 
hyperaldosteronism caused by reninoma.

In summary, we report a case of reninoma with 
delayed diagnosis in a patient taking an ARB. We 
suggest that the diagnosis of reninoma can be 
complicated by the use of drugs that affect the 
renin-angiotensin system because such drugs can 
mask hypokalemia related to reninoma.
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