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ABSTRACT 
We expose a case of a woman with hypertension and hypokalemia. The differential diagnosis should include 
primary hyperaldosteronism, diuretics or lazantes intake, secondary hyperaldosteronism. In this patient, addi-
tional tests performed show no cause of hormonal disruption and the whole picture is due to a high intake of li-
corice. Glycyrrhetinic acid, the active component of licorice, inhibits renal IIbeta-hydroxisteroid dehydrogenase. 
This allows cortisol to stimulate mineralocorticoid receptors. Licorice ingestion should be considered in the dif-
ferential diagnosis of hypertension with hypokalemia. 
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1. Introduction 
Due to the high prevalence of hypertension in the general 
population, we should always take into account the pos-
sibility of one form of secondary hypertension, especially 
when signs give us a suspicion. These suspect data of 
secondary hypertension include spontaneous or induced 
hypokalemia by a diuretic drug, a drug refractory hyper-
tension and no family history of hypertension [1]. 

First of all, we should think about the probability of 
primary hyperaldosteronism, because of its high preva-
lence. Also we must include in the differential diagnosis 
the other causes of hypertension and hypokalemia; among 
them, because of its frequency, we have to consider the 
administration of diuretics and renovascular disease. We 
also include the “aldosterone-non dependent hiperminer- 
alcorticism” and secondary hyperaldosteronism. 

2. Case Report 
We present the case of a woman of 57 years, ex-smoker, 
with Type 1 Diabetes Mellitus 8 years of evolution, 

treated with continuous insulin infusion system. She had 
no family history of hypertension or other relevant 
medical history or chronic treatment. Her metabolic con-
trol was good with HbA1c 6.5% to 7.5%. There were no 
known complications of diabetes. The total daily insulin 
requirements were 0.5 IU per kg of body weight. 

The patient begins with a hypertension clinic with 
systolic blood pressure values (SBP) of 180 - 170 mm 
Hg and diastolic blood pressure (DBP) of 95 - 105 
mmHg along with hypokalemia (2.2 mmol/L) and nor-
mal renal function (creatinine 0.85 mg/dl, creatinine 
clearance 86 ml/min). The hypertension does not respond 
to style 3-drug combination antihypertensive high dose 
(Atenolol 100 mg daily, Amlodipine 10 mg daily, and 
Valsartan 320 mg daily), and low levels of potassium 
persisted despite an oral supplement. First initial labora-
tory abnormalities (hypokalemia) focus the search of the 
cause of the hypertension in a mineralocorticoid excess. 

Physical examination: Weight 64 kg, height 161 cm, 
BMI 24.6, blood pressure 154/97, HR 68 bpm. Head and 
Neck: normocolored and normohydrated; No carotid 
bruits; No yugular engorgement; No goiter or lympha-*Corresponding author. 
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denopathy. Cardiac auscultation: rhythmic murmurs, nor- 
mal lung sound in both lungs. No megali abdominal 
masses or abdominal murmurs. Lower limbs with sym-
metrical palpable pulses, without edema. 

Results of additional tests performed were: 
 Analytical Overview: glucose 103 mg/dl, creatinine 

0.85 mg/dl, urea 38 mg/dl, sodium 143 mEq/ml, po-
tassium 2.0 mEq/ml, hematocrit 38%, 7.3% HbA1c, 
venous blood gases analysis shows alkalosis metabolic 
(pH 7.42, bicarbonate 34 mmol/l, pCO2 53 mmHg). 

 Certain hormones: TSH 3.0 mIU/L, Aldosterone plas- 
matic 4 ng/dl, ratio of plasma aldosterone/renin 18, 
plasma cortisol 22.2 mg/dl, ACTH basal 28 (normal 
<50), normal 11Deoxicortisol, 17-alpha-OH-proges- 
terone normal, urinary free cortisol (24-hour urine) 35 
mcg (normal <90), urine catecholamines in 24 hours 
normal. 

 Abdominal CT: Both adrenal glands of normal mor-
phologic features. 

 ECG: sinus rhythm at 68 beats per minute, T wave 
flattening, ST segment changes are not or QT. 

 The patient denied bowel habit disturbances and 
vomiting. Directed in history, the patient denied sur-
reptitious use of laxatives, diuretics or other drugs. 
Only highlighted the high overuse licorice candy in 
the last 6 months, in relation to smoking cessation. 

After stopping the intake of licorice, were normalized 
blood pressure values without specifying any drug, and 
potassium level sreturned to normal. 

3. Discussion 
The differential diagnosis of hypertension and hypo-
kalemia can be systematically approached by first meas-
uring urine potassium to rule outskin and/or gastrointes-
tinal losses. Measurement of 24-h urinary potassium ex-
cretion establishes excessive loss most definitely, but this 
procedure was not done in this patient [2]. Urinary potas-
sium wasting can be caused by loop diuretics or thiazides. 
These diuretics low blood pressure, but may not be suffi-
cient to normalize in refractory hypertension. Our patient 
denied the use of diuretics. 

There are also genetic conditions that physiologically 
mimic the use of diuretics. Bartter syndrome is an auto-
somal recessive channelopathy channel Na-K-2Cl in the 
thick ascending limb of Henle’s loop. Patients with this 
condition present in childhood with metabolic alkalosis 
and increased urinary potassium, sodium, and chloride [2]. 

Gitelman’s syndrome is an autosomal recessive chan-
nelopathy Na-Cl transporter in the distal collecting duct 
that can mimic hyperaldosteronism and may occur in the 
future. Patients with these genetic defects usually have 
low normal blood pressure [2]. 

Among hypertensive patients with hypokalemia and 
metabolic alkalosis, Cushing syndrome, mineralocorti-

coid excess or primary or secondary hyperaldosteronism 
can cause hypokalemia. This patient, however, had nor-
mal aldosterone and had no physical signs consistent 
with Cushing’s syndrome [2]. 

Pseudo hyperaldosteronism presented in the low renin 
and aldosterone may be due to genetic or acquired eti-
ologies. Liddle’s syndrome (autosomal dominant chan-
nelopathy transporter Na/K in the renal collecting tubules) 
occurs at a younger age [2]. 

Genetic deficiency of 11-β hydroxysteroid dehydro-
genase type 2 (β-HSD2 11) leads to apparent mineralo-
corticoid excess and sometimes occurs in adulthood. 
11β-HSD2 is normally abundant in the kidney tubules 
and selectively converts cortisol to cortisone. In defi-
ciency states, the unmetabolized cortisol rapidly binds to 
receptors of aldosterone and it results in mineralocorti-
coid effects such as sodium retention and potassium loss, 
leading to hypertension and hypokalemia [3] (12), and, 
as a consequence, metabolic alkalosis following hypo-
kalemia. 11β-HSD2 deficiency is rare and may be evalu-
ated by sequencing ADN. Congenital adrenal hyperplasia 
presents with low aldosterone, but the late onset form 
usually does not cause significant loss of renal electrolyte. 
Ectopic ACTH syndrome or a deoxycorticosterone-se- 
creting adenoma adrenal could also occur with low renin 
and aldosterone [2]. 

Licorice-Induced Hypertension and Hypokalemia: 
Consuming large amounts of black licorice candy has 
been associated with hypertension and hypokalemia. 
Licorice root contains glycyrrhizin and biologically ac-
tive (glycyrrhizic acid, glycyrrhizinic acid). Glycyrrhizin 
is a triterpenoid saponin glycoside used as an intense 
sweetener in confectionery and for their supposed bene-
ficial effects against inflammation, viruses, ulcers and 
gastrointestinal upset. However, glycyrrhizin inhibits the 
metabolism of cortisol and can lead to acute and chronic 
cases of severe hypertension and hypokalemia [2] 

Glycyrrhizin Mechanism: Glycyrrhetinic acid, the ac-
tive component of licorice, inhibits renal IIbeta-hydroxy- 
steroid dehydrogenase. This allows cortisol to stimulate 
mineralocorticoid receptors, which can lead to hyperten- 
sion and hypokalemia [2] (Figure 1). 

The European Union recommends 100 mg/day limit 
for ingestion of glycyrrhizin (about the amount found in 
60 - 70 licorice g) [4]. However, the susceptibility with 
glycyrrhizin is influenced by baseline health status and 
genetic polymorphisms [5]. 

4. Conclusion 
This case illustrates the licorice-containing supplements 
as a possible cause of hypertension and significant hy-
pokalemia. In the context of hypertension and hypo-
kalemia, the differential diagnosis of primary aldostero-  
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Figure 1. Glycyrrhizin mechanism. 
 
nism is very important. The most common causes are 
exogenous, diuretics and laxatives, or endogenous sec-
ondary hyperaldosteronism as Bartter’s symdrome and 
renovascular disease. Despite the rarity of this case, lico-
riceingestion should be taken into account as a cause of 
hypertension. 
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