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Abstract

We describe an uncircumcised male infant treated for urinary tract infection who
exhibited multiple hormonal and electrolyte abnormalities consistent with a diagnosis of
transient pseudohypoaldosteronism. Successful treatment of the urinary tract infection was
accompanied by the resolution of all hormonal and electrolyte abnormalities, including
hyperaldosteronemia, hyperreninemia, hyponatremia and hyperkalemia. Radiographic
examination revealed marked left dilatation of the renal pelvis and hydroureter but no
vesicoureteral reflux. Owing to the possibilities of future renal scarring, decreased renal
function, and hypertension, evaluation of urinary tract malformation and appropriate hormonal
studies should be performed in infants with urinary tract infection and hyperkalemia.
(J Nippon Med Sch 2006; 73: 289―291)
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Introduction

Numerous recent cases of renal scarring and
reflux on follow-up imaging demonstrate that infant
urinary tract infection is not a benign condition1.
Urinary tract infection in early life may also lead to
compromised renal function and possibly to
hypertension later in life2. In newborns with
obstructive uropathy, a syndrome has been
described in which infant urinary tract infection is
accompanied by elevated serum levels of
aldosterone, hyponatremia and hyperkalemia and in

which hormonal and electrolyte abnormalities are
reversed after the infection is treated3. Here, we
report on a 7-month-old male infant who exhibited
pseudohypoaldosteronism with hydronephrosis and
infection.

Case Histories

A male infant was admitted to our hospital at 7
months of age after 7 days of persistent vomiting
despite medical treatment, including oral antibiotics.
Physical examination revealed an uncircumcised
penis, dehydration, and a body temperature of
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Fig. 1 Magnetic  resonance  urography:  Marked 

hydroureter and marked dilatation of the 

pelvis of the left kidney with a thin 

parenchyma  were  noted.  The  thin 

parenchyma  of  the  left  kidney  was 

enhanced  with  contrast  material,  but 

accumulation and efflux were significantly 

delayed compared with the right kidney.

Table 1 Laboratory findings

11th day1st dayHospital Day

3.7 31.7 BUN (mg/dl)

0.100.38Cr (mg/dl)

140.0   109.0 Na (mEq/L)

5.0 6.6 K (mEq/L)

104.0   82.0 Cl (mEq/L)

23.0  41.0 U-Na (mEq/L)

32.3  25.5 U-K (mEq/L)

7.0729.43U-Cr (mg/dl)

0.230.49FENa (%)

9.135.00FEK (%)

1.4 0.6 U-K/U-Na

39.3  10.3 FEK/FENa

43.5   2,827.6 Aldosterone (ng/dl)

6.6 40.8 Renin (ng/ml/hour)

1.3 23.6 NAG (U/L)

97    165   β2-microglobin(mg/L)

7.457.39Blood gas:      pH

22.0  9.2 Bicarbonate (mmol/L)

 －0.3  －13.7 Base excess (mmol/L)

38.0℃. Laboratory tests showed hyponatremia and
hyperkalemia (Table 1). Urinalysis indicated urinary
tract infection, but culture of urine failed to identify
a pathogen. Endocrine tests revealed elevated serum
aldosterone levels (2,827.6 ng�dl) and plasma renin
activity (40.8 ng�ml�hour). The infant was treated
intravenously with normal saline solution and
antibiotics. Subsequently, serum levels of sodium and
potassium returned to the normal ranges and
findings of urinalysis became normal (Table 1).
Radiographic examination revealed left dilatation of
the renal pelvis and hydroureter (Fig. 1), but no
vesicoureteral reflux (VUR) was detected. Antibiotic
prophylaxis was started at 8 months of age. At age
1 year, the infant underwent surgery for ureteral re-
implantation.

Discussion

Urinary tract infection in infants causes renal
scarring and can compromise future renal function.
Infants with urinary tract infection are also reported
to have elevated serum levels of aldosterone,
hyponatremia, and hyperkalemia3,5. Here, we have
reported on a 7-month-old male infant who
presented with pseudohypoaldosteronism. We could
not isolate a specific pathogen from urine culture,

and although he had taken antibiotics for several
days before admission to our hospital, the urine still
showed numerous bacteria. We thus believed that
he had a urinary tract infection6, and because he also
had hydronephrosis, we considered this to be a
typical case of pseudohypoaldosteronism.

Our review of 60 cases of secondary
pseudohypoaldosteronism previously reported shows
that urinary tract infection and urinary tract
anomalies are additional factors for the development
of secondary pseudohypoaldosteronism, with at least
one required for its development7. Temporary
aldosterone resistance in infants decreases the distal
secretion of H+ and K+, the distal absorption of Na+,
and the activity of Na-K adenosine triphosphatase8.
This resistance to aldosterone is increased by
urinary tract infection 9 because interstitial
inflammation or a bacterial toxin, either primarily or
secondarily through the synthesis and release of
inflammatory mediators, might cause tubular
unresponsiveness to aldosterone.

290 J Nippon Med Sch 2006; 73 (5)

T. Asano, et al



On the other hand, urinary tract obstruction
might increase intrarenal pressure and the
intrarenal synthesis of cytokines, and the increased
intrarenal pressure and cytokine production might
be responsible for the renal tubular dysfunction.
Also the obstruction would lead to a reduction in
renal blood flow and involve the complex renin-
angiotensin mechanism, resulting in elevated
aldosterone levels.

In conclusion, urinary tract infection and urinary
tract malformation can lead to an acute metabolic
imbalance in infants with urinary tract malformation.
Tract malformation should be suspected in an infant
with hyperkalemia and urinary tract infection.
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