
Introduction
Testing for secondary hypertension is indicated in certain conditions,
such as treatment resistance, absence of nocturnal dipping, lack of other
predisposing factors, abrupt onset of symptomatic hypertension or in very
young patients. The interpretation of the findings is often more
treacherous than one might consider.

Case report
A 32-year-old female patient was referred by her family doctor because of
an unclear hyperkalemia between 5-6mmol/l, which had been known for
at least 12 years. The patient was further diagnosed with arterial
hypertension at the age of 16. In 2014, during the investigation for
secondary hypertension, a suppressed renin with a significantly
increased aldosterone of 289ng/l was found with a serum potassium of
6.2mmol/l. Due to the pathological aldosterone/renin ratio, adrenal vein
sampling was performed, in which no lateralization of aldosterone
secretion was detected. Due to the suspected primary aldosteronism
caused by bilateral hyperplasia, treatment with a mineralocorticoid
antagonist was initiated accordingly. At the time of the de novo referral,
hyperkalemia of 6.2 mmol/l and metabolic acidosis with a pH of 7.25 were
noted. In the family history, the patient reported a grandfather with arterial
hypertension and hyperkalemia.

Discussion
In summary of all findings, there was a high probability for the presence
of a pseudohypoaldosteronism type II (Gordon syndrome, Type 4 RTA),
which is characterized by a normal or high aldosterone level, a
correspondingly paradoxical hyperkalemia with mild hyperchloremic
metabolic acidosis, suppressed renin and presence of arterial
hypertension. The previously known underlying gene mutations in two
serine/threonine kinases (WNK1 and 4) are inherited autosomal-
dominantly. Pathomechanistically, the inhibition of the thiazide-sensitive
Na-Cl cotransporter in the distal tubule results in increased sodium
chloride reabsorption in the distal nephron. Due to the reduced lumen
electronegativity, this subsequently leads to reduced potassium excretion.
In addition, the expression of the potassium channel in the collecting duct
may be reduced. Consequently, a successive clinical (reduction of blood
pressure) and biochemical response (normalization of serum potassium)
can be achieved by gradual addition of a thiazide diuretic.
Following genetic examination of the patient a mutation in the exon 10 of
the KLHL3-gene was confirmed. After addition of 6.25mg
hydrochlorothiazide normalization of the blood pressure and serum
potassium towards 4.8mmol/l could be achieved.

Conclusion
A pathological aldosterone/renin ratio should be assessed in relation to
electrolytes and pH. Only 9-37% of patients with PA present with
hypokalemia, while the majority of patients are normokalemic. On the
contrary, in the presence of hyperkalemia and metabolic acidosis and
increased aldosterone/renin ration pseudohyperaldosteronism should be
suspected, in order to avoid unnecessary invasive examinations such as
adrenal vein sampling.
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Fig. 1 ECG of the patient with a serum potassium of 6.5mmol/L.
There is a characteristic symmetrical increase of the T-wave with peak-positive, tent-
shaped T.

Fig. 1 Renal tubule cell (distal convoluted tubule to cortical collecting duct).
Physiologically, WNK 4 inhibits the Na+Cl- co-transporter (NCC) and WNK1 stimulates
the epithelial sodium channel (ENaC). WNK 1 and WNK 4 both inhibit the Renal Outer
Medullary Potassium Channel (ROMK). Mutation of WNK1 can results in increased Na+
absorption both by increased stimulation of ENaC stimulation and by the absence of
inhibition of ROMK, resulting in hyperkalemia. WNK 4 mutations lead to the cessation
of NCC inhibition and increase para-cellular Cl- permeability.
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Tab. 1 Laboratory results

A

Laboratory results   
Sodium 137  mmol/l 136 – 145  mmol/l 
Potassium 6.2  mmol/l 3.3 – 4.5  mmol/l 
Magnesium 0.76  mmol/l 0.65 – 1.05 mmol/l 
Calcium total 2.19  mmol/l 2.09 – 2.54 mmol/l 
Phosphate 1.12  mmol/l 0.87 – 1.45 mmol/l 
Creatinine 71 µmol/l 44 – 80  µmol/l 
eGFR CKD-EPI 98 ml/min  
AST 49  U/l <35  U/l 
ALT 93  U/l <35  U/l 
TSH, basal 2.31  mU/l 0.16 – 4.25  mU/l 
Metanephrine (free) 0.23  nmol/l <0.45  nmol/l 
Normetanephrine (free) 0.67  nmol/l <0.6 nmol/l 
3-Methoxytyramine (free) 0.04  nmol/l <0.11  nmol/l 
Potassium (24-hour urine)  121  mmol/l 31 – 106  mmol/kg 
Creatinine (24-hour urine) 13.1  mmol/l 7 – 14  mmol/l 

 
Saline infusion test  basal + 4 hours 
Sodium 137  mmol/ll 140  mmol/l 
Potassium 6.2  mmol/l 5.1 mmol/l 
Cortisol 163  nmol/l 158  nmol/l 
Aldosterone-to-renin ratio >117.8 ng/mU >41.7 ng/mU 
Renin <1.8 mU/l <1.8 mU/l 
Aldosterone 212  ng/l 75.1  ng/l 
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