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Abstract 
The authors describe a 7-year-old boy with acute glomerulonephritis, who developed acute 

renal failure in the early course of his disease. While the renal function and other clinical manifes­
tations gradually improved, hyperkalemia occurred unexpectedly, and returned to normal level 
spontaneously after a short period of symptomatic treatment. With the result of a low transtubular 
potassium gradient (TTKG) level, it was concluded that hypoaldosteronism was the major cause of 
hyperkalemia in this patient. 
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Postinfectious glomerulonephritis is the 
most common form of glomerulonephritis in children. 
The most common causative agent is group A f3-
hemolytic streptococci following acute pharyngitis 
or skin infection. The characteristic symptoms are 
hematuria, edema and hypertension. The prognosis 
is excellent, since all features, including edema, 
hypertension and gross hematuria, usually resolve 
within a few weeks. Less than 1 per cent of these 

patients present with a rapidly progressive disease 
and renal failure, which is characterized by azote­
mia, acidosis, hyperkalemia and circulatory overload 
(1), It is not unusual when hyperkalemia occurs 
along with other manifestations of severe renal insuf­
ficiency, however, few cases of transient hyperka­
lemia have been reported in patients with acute 
glomerulonephritis, who only had mild to moderate 
renal insufficiency. The pathogenetic mechanism for 
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this phenomenon was reported to be due to transient 
hyporeninernic hypoaldosteronism. In some patients 
the hyperkalemia improved when nephritis resolved, 
but some needed furosemide or fludrocortisone to 
control their serum potassium level until spontaneous 
resolution occurred(2). 

CASE REPORT 
A seven-year-old boy was referred from a 

provincial hospital with the diagnosis of acute glo­
merulonephritis and acute renal failure. During four 
days admission, he had hypertension (BP130/90), 
edema and oliguria. The urinalysis revealed a speci­
fic gravity 1.035, pH 5, protein 1 +, wbc 3-5/hpf, rbc 
3-5/hpf. The blood chemistry at the time referred 
revealed BUN= 44 mg/dl, Cr = 5.4 mg/dl, Na = 131 
mEq/L, K = 5.4 mEq/L. The level of plasma chlo­
ride and total C02 were not mentioned. 

The positive findings of a physical exami­
nation at Chiang Mai University Hospital were hyper­
tension (BP130/90), puffy eyelids and non-pitting 
edema of the lower extremities. The initial labora­
tory data revealed : Hb = 9.6 g/dl, Hct = 31 per cent, 
WBC = 12,000/mm3, N = 69 per cent, L = 31 per 
cent, Platelet = 320,000/mm3. Urinalysis: yellow 
clear, Sp gr = 1.020, pH = 5, protein 2+, glucose -ve, 
no wbc, no rbc. C3 complement 165 J.Lg/ml (550-
1200 J.Lg/ml). ASO titer 883 IU/ml (::;200 IU/ml). LE 
negative., ANA negative. BUN = 57 mg/dl, Cr = 5.5 
mg/dl, Na = 130mEq/L, K = 5.3mEq/L, Cl = 107 
mEq!L, total C02 = 15mEq/L. 

The result of a kidney biopsy performed 
on the third day of admission was diffuse prolifera­
tive glomerulonephritis. No crescent formation was 
noted. The result was compatible with postinfectious 
glomerulonephritis. 

Symptomatic treatment with a low salt diet, 
restriction of fluid intake, nifedipine and furosemide 
was given for twelve days and discontinued when the 
patient had diuresis and his blood pressure returned 
to normal. 

The creatinine level gradually decreased in 
the second week despite a suspending high BUN 
level. The patient's overall condition was good. 
Hyperkalemia together with hyperchloremic meta­
bolic acidosis was detected on the eleventh day of 
admission, while furosemide and nifedipine were still 
being given. Blood chemistry revealed BUN = 74 
mg/dl, Cr = 1.0 mg/dl, Na = 139 mEq/L, K = 7.1 
mEq/L, Cl = 121 mEq/L, total C02 = 17 mEq/L. 
Electrocardiography did not show any abnormality. 

Symptomatic treatment of hyperkalemia with 50 per 
cent glucose, insulin, kayexalate and sodium bicar­
bonate was given on that day. Kayexalate was con­
tinued for the next seven days and stopped one 
day before discharge. During ten days of treatment, 
potassium levels ranged from 4.6 mEq/L to 7.4 
mEq/L with average level of 6.0 mEq/L. The patient 
was discharged on the twenty-first day with BUN = 
30 mg/dl, Cr = 2.0 mg/dl, Na = 138 mEq/L, K = 
5.6 mEq!L Cl = 116 mEq/L, total C02 = 23 mEq/L. 
His home medication was hydrochlorothiazide at 25 
mg twice daily. 

Since the renin and aldosterone assay were 
not available at Chiang Mai University Hospital, a 
TTKG (transtubular potassium gradient) was carried 
out instead to assess the aldosterone effect. 

In this case it was (18.1 7 386/302) 
6.3 

which was equal to 2.25. (serum K = 6.3 mEq/L, 
urine Na = 90 mEq/L, urine K = 18.1 mEq/L, urine 
osmolality = 386 mOsm/L, serum osmolality = 302 
mOsm/L). 

The patient was followed-up at the OPD 
one week later. The blood chemistry revealed BUN = 
13mg/dl, Cr = 0.5 mg/dl, Na = 141 mEq!L, K = 4.2 
mEq/L, Cl = 101 mEq/L, total C02 = 26 mEq/L and 
the urinalysis revealed protein 1 + with numerous 
rbc. Dihydrochlorothiazide was discontinued and no 
other medication followed. In the next three months, 
the patient's urinalysis and blood chemistry returned 
to normal, as shown in Table 1. 

At the time of this report the patient had 
been followed-up regularly for 15 months without 
event. 

DISCUSSION 
Hyperkalemia is a common finding in the 

majority cases of acute renal failure with anuria 
or oliguria. It is also a well known finding in end­
stage chronic renal failure with a GFR of less than 
10 mllmin/l.73m2. In acute glomerulonephritis, the 
prognosis is excellent, with less than 1 per cent of 
patients presenting with a rapidly progressive disease 
and renal failureO). For this reason, hyperkalemia 
is not a distinguished problem in this disease. How­
ever, in a few cases of acute glomerulonephritis, 
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Table 1. Results of urinalysis and blood chemistry during the follow-up period. 

Time from onset Urinalysis 

I month numerous rbclhpf, wbc-ve, protein!+ 

3 month rbc 0-1/hpf, wbc-ve, protein -ve 

hyperkalemia did occur in mild to moderate renal 
insufficiency, due to transient hyporeninemic hypo­
aldosteronism(2). 

This syndrome has been reported increa­
singly, especially in adults with mild to moderate 
renal failure and clinical characteristics of interstitial 
nephritis. The most common underlying disease is 
diabetes mellitus, followed by interstitial nephritis, 
hypertension, gout, glomerulonephritis, nephrolithia­
sis, analgesic nephropathy, urinary tract obstruction, 
and mixed cryoglobulinemia(3-5). Most patients are 
asymptomatic and hyperkalemia is discovered during 
laboratory evaluation(3). Other cases such as chro­
nic pyelonephritis, steroid resistant nephrotic syn­
drome{6,7), acquired immune deficiency syndrome 
(8), multiple myeloma(9), and sickle cell disease(3) 
have also been reported. In children, reported cases 
are from glomerulonephritis(2), chronic renal failure 
with or without hyperkalemiaClO) and systemic lupus 
erythematosus( 11). This syndrome can occur in the 
infancy period, presenting with lactic acidosis, deaf­
ness, mental retardationC12) or urinary salt wast­
ing(l3). 

The explanations for decreased renin secre­
tion include juxtaglomerular apparatus pathology 
(14), defective prostacyclin production, impaired con­
version of prorenin to renin(l5), and chronic expan­
sion of extracellular fluid volumeC16). The explana­
tion for decreased aldosterone is not clear. Three 
major possibilities are postulated. Firstly, it is secon­
dary to hyporeninemia. Secondly, there is a primary 
defect in the adrenal gland. Lastly, there are two 
coexistent primary defects: one in the adrenal gland 
and the other in the kidney(3). 

Blood chemistry 

BUN= 13 mg/dl, Cr = 0.5 mg/dl, Na = 141 mEqiL. 
K = 4.2 mEq/L CI = 101 mEq/L, Total C02 = 26 mEq/L 
BUN= 11 mg/dl, Cr = 0.4 mg/dl, Na = 139 mEq/L, 
K = 4.5 mEq/L Cl = I 05 mEq/L, Total C02 = 26 mEq/L 

According to this patient, although plasma 
renin and aldosterone assay are not available at 
our hospital, the calculation of TTKG (transtubular 
potassium gradient) is valid as a useful indicator of 
renal aldosterone bio-activity( 17). The principle of 
TTKG is to determine the maximum tubular fluid 
K+ concentration which presents at the end of the 
cortical collecting tubule. At this site the urine 
osmolality is similar to that of the plasma. No further 
K+ secretion or excretion occurs. The TTKG in 
normal subjects is 8 to 9. It should be higher in the 
case of hyperkalemia due to increased K+ secretion. 
A value below 7 and particularly below 5 in a hyper­
kalemic patient is highly suggestive of hypoaldo­
steronism(18). The low TTKG value of our patient 
(2.25), despite high serum potassium, indicated that 
the most likely cause of hyperkalemia was hypo- or 
pseudohypoaldosteronism. 

The mainstay of treatment for this condi­
tion is mineralocorticoid that is usually in the form 
of fludrocortisone acetate. Other kinds of therapy 
include those that can lower serum potassium such 
as diuretics, sodium bicarbonate and sodium poly­
styrene sulfonate(3). In the present patient, short 
term administration of glucose, insulin, sodium poly­
styrene sulfonate, sodium bicarbonate and hydro­
chlorothiazide successfully lowered serum potassium 
without the use of fludrocortisone acetate. After 
discontinuation of these drugs, serum potassium 
remained stable in the normal range. This can be 
explained by the nature of the causative disease, 
acute glomerulonephritis, which is self-limiting and 
has a favorable recovery rate. 
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