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Abstract

Gordon syndrome (GS) usually presents in children with hyper-
kalemia, hypertension and hyperchloremic metabolic acidosis. How-
ever, it has been reported in adults, where diagnosis can be missed in 
the absence of vigilance for electrolytes and acid base abnormalities. 
GS is traditionally managed with hydrochlorothiazide and restricted 
sodium diet. We report adult patients with GS, who were success-
fully treated with a potassium-restricted diet. Three female patients 
(aged 70, 61, and 79 years) presented to the clinic with untreated 
isolated hyperkalemia for several years. Patients did not complain of 
headache, palpitation, chest pain, polyuria or hematuria. Upon exam-
ination, two patients were normotensive and one patient had hyper-
tension (150/90 mm Hg). Laboratory analysis revealed hyperkalemia 
(6.2, 6.1 and 6.2 mEq/L), serum bicarbonate level of 30, 27 and 28 
mEq/L, hyperchloremia (108, 107 and 94 mEq/L) and serum normal 
creatinine (0.90, 0.8 and 0.78 mg/dL), based upon normal reference 
lab values. Plasma aldosterone and renin were normal. Based on pa-
tients’ history, physical examination, laboratory findings and absence 
of other causes of hyperkalemia such as the history of the use of 
NSAID, ACE inhibitors (angiotensin receptor blockers, aldosterone 
receptor blockers, and beta-blockers), and the absence of diabetes 
mellitus and other causes of hyporeninemic hypoaldosteronism, a 
diagnosis of GS was made. All three patients were treated with a 
restricted potassium diet contrary to a low sodium diet and hydro-
chlorothiazide. A 4-week follow-up showed normal serum potassium 
levels (4.2, 4.6 and 4.9 mEq/L) in all three patients. While GS has 
been reported previously in adults and can present with normal blood 
pressure, its management by a restricted potassium diet has not been 
reported, to the best of our knowledge. GS should be included in the 
differential diagnosis of adult patients presenting with unexplained 
hyperkalemia.
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Introduction

Pseudohypoaldosteronism (PHA) is an electrolyte abnormal-
ity, which is characterized by an apparent state of renal tubular 
unresponsiveness or resistance to the action of aldosterone [1]. 
PHA has been further sub-classified into PHA I or classical 
form and PHA II or Gordon syndrome (GS). PHA II or GS is 
a rare renal tubular defect characterized by hypertension, hy-
perkalemia and metabolic acidosis in the presence of normal 
glomerular filtration rate (GFR), low renin and normal aldos-
terone levels, reported both in children and adults [2, 3]. It is 
an autosomal dominant disease. The molecular basis for most 
individuals who have GS is linked to the loss-of-function mu-
tations in WNK1 and WNK4 or KLHL3 and CUL3 mutations 
[4, 5]. Patients with GS are traditionally managed with dietary 
sodium restriction and hydrochlorothiazide (HCTZ) [6]. How-
ever, we report three patients who presented with GS as adults 
and their management with a low potassium diet contrary to a 
restricted sodium diet and HCTZ diuretic.

Case Reports

Case 1

A 70-year-old female was referred to the clinic for the workup 
of hyperkalemia (serum potassium 6.2 mEq/L). She was re-
ported to have hyperkalemia for the past several years. Other 
laboratory data showed serum sodium level of 146 mEq/L and 
CO2 of 30 mEq/L. She did not complain of polyuria, oligu-
ria, hematuria, weakness, palpitation, headache or dizziness. 
Her past medical history included aortic incompetence, mitral 
regurgitation and urethrocele. There was no family history of 
hypertension, diabetes, hyperkalemia or kidney failure. On ex-
amination, she was awake and alert, oriented × 3 with a blood 
pressure of 121/60 mm Hg and a heart rate of 70 beats per 
minute. There was no peripheral or periorbital edema, abdomi-
nal tenderness or swelling. Workup for hyperkalemia displayed 
low potassium excretion (urine potassium 18) in the presence 
of markedly elevated serum potassium levels (serum potassi-
um 6. 2 mEq/L) (Table 1). A diagnosis of GS was made based 
on hyperkalemia, low potassium excretion, normal aldoster-
one, normal GFR (65 mL/min) and no history of NSAID over-
dose, ACEI abuse, diabetes mellitus and hypoaldosteronism. 
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She was started on a low potassium diet as patient refused 
to take any medication including hydrochlorthiazide. Patient 
was already on a sodium-restricted diet. Four weeks follow-up 
showed a serum potassium level of 4.2 mEq/L (Table 2).

Case 2

A 61-year-old female was referred to the clinic for isolated hy-
perkalemia (serum potassium: 6.1 mEq/L) for the past several 
years. She had no other complaints. She had a past history of 
hyperlipidemia. There was no family history of hypertension, 
hyperkalemia or kidney disease. On examination, she had a 
blood pressure of 120/80 mm Hg and a heart rate of 75 beats 
per minute. Workup done for hyperkalemia showed urine po-
tassium excretion of 7.5 mEq/L, serum potassium level of 5.8 
mEq/L, GFR of 60 mL/min and normal aldosterone level (Ta-
ble 1). Based on these laboratory findings, a diagnosis of GS 
was made and the patient was started on a restricted potas-
sium diet. The patient refused to take any medication including 
hydrochlorthiazide. This patient was already on a sodium-re-
stricted diet. Three weeks follow-up showed normal potassium 
level of 4.6 mEq/L without any medication (Table 2).

Case 3

A 79-year-old female presented with weakness and dizziness. 
She had no complaints of hematuria, polyuria, oliguria, edema 
leg or pain abdomen. She had a history of hypertension and in-
sulin-dependent diabetes mellitus. There was no family history 

of hypertension, diabetes or kidney failure. On examination, 
she had a blood pressure of 150/90 mm Hg and a heart rate of 
70 beats per minute. Workup done showed serum potassium 
level of 6.2 mEq/L, urine potassium excretion of 7 mEq/L, and 
a GFR of 70 mL/min (Table 1). Based on these laboratory find-
ings, a diagnosis of GS was made and the patient was started 
on 25 mg HCTZ and a low potassium diet. The patient was 
already observing a sodium-restricted diet. Four weeks follow-
up showed serum potassium level of 4.9 mEq/L, normal blood 
pressure (120/80 mm Hg) and no complaint of weakness (Ta-
ble 2).

Discussion

According to a recent survey, 29.1% of USA population is suf-
fering from hypertension [7]. Although 90-95% of these cases 
are due to essential hypertension, 5-10% cases are due to sec-
ondary causes [7]. Renal parenchyma and renal vascular dis-
order constitutes one of the most common causes of secondary 
hypertension [8]. GS is a rare cause of adult hypertension and 
hyperkalemia. Most patients of GS are asymptomatic until ad-
olescence, when hypertension develops. However, GS can pre-
sent with normal blood pressure and isolated hyperkalemia [9]. 
The three cases presented had hyperkalemia; however, only 
one had hypertension. All were following a sodium-restricted 
diet and all three responded to a potassium-restricted diet with 
resolution of hyperkalemia. Only one patient required HCTZ, 
which controlled hypertension in that patient.

Table 1.  Laboratory Parameters of Patients With GS Before 
Low Potassium Diet

Laboratory parameter Case 1 Case 2 Case 3
Serum Na+ (mEq/L) 146 140 139
K+ (mEq/L) 6.2 6.1 6.2
Ca2+ (mEq/L) 10.2 9.6 9.7
Cl- (mEq/L) 107 108 94
Urea (mg/dL) 13 10 19
Creatinine (mg/dL) 0.90 0.78 0.8
Glucose 99 79 149
Proteins, total 6.7 7.2 6.5
AST 21 17 19
ALT 29 20 11
Plasma aldosterone Normal Normal Normal
Plasma renin Normal Normal Normal
Arterial blood PaCO2 30 27 28
Urine FEK 18 7.5 7
Sodium Normal Normal Normal
Specific gravity Normal Normal Normal
GFR 65 60 70

Na+: sodium; K+: potassium; Cl-: chloride; Ca+2: calcium; GFR: glomer-
ular filtration rate.

Table 2.  Laboratory Parameters of Patients With GS After Low 
Potassium Diet

Laboratory parameter Case 1 Case 2 Case 3
Serum Na+ (mEq/L) 138 140 141
K+ (mEq/L) 4.2 4.6 4.9
Ca2+ (mEq/L) 9.1 9.5 9.2
Cl- (mEq/L) 103 102 93
Urea (mg/dL) 17 15 18
Creatinine 0.90 0.7 0.9
Glucose 81 90 149
Proteins, total 6.8 7.2 6.5
AST 25 17 19
ALT 20 20 11
Plasma aldosterone Normal Normal Normal
Arterial blood PaCO2 27 28 28
Urine FEK 18 7.5 7
Sodium 68 Normal Normal
Specific gravity Normal Normal Normal
GFR 75 60 70

Na+: sodium; K+: potassium; Cl-: chloride; Ca2+: calcium; GFR: glomer-
ular filtration rate.
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Management of GS is based upon the understanding of 
the pathophysiology of this disorder. It has been postulated 
that hypertension in GS is caused by an increase in sodium 
reabsorption in the distal nephrons through gain of function 
of sodium chloride co-transporter (NCC) and activation of the 
OSR1/SPAK-NCC phosphorylation cascade [10]. There is an 
associated decrease in renal outer medullary potassium chan-
nels (ROMK) (decreased potassium excretion), increased epi-
thelial sodium channels (ENaC) (enhanced sodium reabsorp-
tion) and increased para-cellular transport of chloride through 
tight junctions (Fig. 1). All these factors together contribute 
to hypertension, hyperkalemia and hyperchloremic metabolic 
acidosis. It is important to recognize that plasma renin level is 
usually low/normal. Plasma and urine aldosterone levels are 
usually normal because low renin tends to lower and hyper-
kalemia tends to increase aldosterone levels [10].

Conventionally, patients with GS respond well to aggres-
sive salt restriction and low dose thiazide diuretics [9]. Thiazide 
diuretics inhibit NCC and hence reduce sodium reabsorption. 
In a study by Mayan et al on eight affected patients with GS, 
marked sensitivity to HCTZ was noticed with normalization 
of blood pressure and sodium [11]. In contrast, two of our pa-
tients had normal blood pressure and refused to take HCTZ. 
All of our patients were already observing a low-sodium diet. 
Hence, we for the first time, prescribed a low-potassium diet 
to our three patients with GS. One of the patients had hyper-
tension and agreed to take HCTZ. The sodium-restriction that 
this patient was observing did not help with hyperkalemia or 
hypertension. This patient responded well to a low-potassium 
diet and HCTZ. Follow-up laboratory results after 3 - 4 weeks 
in all three patients displayed correction of serum potassium 

level and normal blood pressure in the patient who also suf-
fered from hypertension.

Conclusion

While GS has been reported previously in adults and can pre-
sent with normal blood pressure, to the best of our knowl-
edge, its management by restricted potassium diet has not 
been reported previously. GS should be included in the dif-
ferential diagnosis of patients presenting with unexplained 
hyperkalemia.
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