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A 16-month-old boy was admitted to the clinic because of vomiting and
growth failure. His weight and height measurements were under the fifth
percentile. He had fair hair and skin, enlarged wrists and rachitic rosaries.
The presence of metabolic alkalosis, hypokalemia, hypochloremia, and high
renin and aldosterone levels were suggestive of Bartter syndrome. However,
in view of the growth failure, fair hair and skin, proteinuria, polyuria and
active rickets, cystinosis was considered. Bone marrow smear examination
was normal, despite the existence of suspicious crystals in the cornea. Cystine
crystals were seen in the conjunctiva biopsy and increased leukocyte cystine
level was measured; therefore, definitive cystinosis diagnosis was made.
Renal Fanconi syndrome with metabolic acidosis is prominent in cystinosis;
however, in rare instances, if sodium-dependent trans-tubular transport
defect is present, patients could have Bartter syndrome findings such as
hypochloremic metabolic alkalosis. Our case is a good example demonstrating
that metabolic alkalosis should not exclude cystinosis and the other signs
and symptoms of the patient should be thoroughly evaluated.
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Cystinosis is an autosomal recessively inherited
lysosomal storage disease caused by defective
transport of the amino acid cystine across
the lysosomal membrane. There are two
main phenotypes: nephropathic and non-
nephropathic. In North America, the estimated
incidence of nephropathic cystinosis is 1 case
per 100,000 to 200,000 live births. In general,
the typical clinical picture is renal Fanconi
syndrome in most patients with cystinosis.
On the other hand, cystinosis is the most
common inherited cause of Fanconi syndrome!.
Fanconi syndrome is characterized by metabolic
acidosis, proteinuria, glucosuria, phosphaturia,
bicarbonaturia, aminoaciduria, citraturia and
rickets. However, in rare conditions, metabolic
alkalosis is found in laboratory studies such
that the initial diagnosis of patients may be
Bartter syndrome. This report describes an
infant who presented with metabolic alkalosis
as an uncommon manifestation of cystinosis.

Case Report

A 16-month-old boy was referred to our
pediatric clinic for evaluation of failure to
thrive and vomiting. The infant was born
after a 40-week gestation with birth weight
of 3600 g; the pregnancy and delivery were
uncomplicated. The parents were unrelated
and healthy. His growth was normal for the
first six months, after which the infant was
unable to gain weight, and had vomiting,
polyuria, polydipsia and photophobia. At 16
months of age, his weight was 6.3 kg (<5t
percentile) and height 65 cm (<5t percentile).
He had blond hair and fair skin. Blood pressure
was 80/40 mm Hg, pulse rate 152 beats/
min, and temperature 37°C. His wrists were
enlarged and he had rachitic rosaries. There
was no clinical evidence of dehydration. In
the laboratory findings, the venous blood gas
analysis showed pH 7.52, pCO, 25.5 mm
Hg and bicarbonate 27.3 mmol/L. Urinalysis
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revealed a specific gravity of 1.007, pH 8, but
no blood, leukocyte or glucose. Calcium to
creatinine ratio was 0.26 in urine. Protein level
measured 1.27 g/m?/day in urine. Complete
blood examination revealed hemoglobin
9 g/dl, hematocrit 24.9%, white blood cells
17,300/mm?3 with a normal differential, and
platelets 478,000/mm3. Blood smear, mean
corpuscular volume (MCV), and serum iron and
ferritin levels showed iron deficiency anemia.
Serum electrolytes were as follows: sodium 125
mEq/L, potassium 2.5 mEq/L, chloride 91 mmol/L,
blood urea nitrogen 17 mg/dl, serum creatinine
0.7 mg/dl, glucose 120 mg/dl, calcium
7.5 mg/dl, magnesium 0.87 mg/dl,
phosphorus 1.5 mg/dl, alkaline phosphatase
1066 IU/L, total protein 7.8 g/dl, and albumin
4.5 g/dl. Liver function tests were normal.
Serum free thyroxine and thyroxine-
stimulating hormone levels were 8.1 ng/dl and
1.33 mIU/ml, respectively. Radiologic
examination of the wrists showed active rachitic
changes. Renal ultrasonographic examination
was normal. Further laboratory studies showed
no aminoaciduria by paper chromatography and
low tubular phosphate re-absorption (63.6%).
Blood renin and aldosterone levels were found
high (50 mg/ml and 670 ng/dl, respectively).
Glomerular filtration rate was 87 ml/min/
1.73 m2. Our first diagnosis was Bartter
syndrome because of presence of metabolic
alkalosis, hypokalemia, hypochloremia and
high renin and aldosterone levels. However, in
view of the fair skin and blond hair, rickets,
proteinuria, polyuria and low tubular phosphate
re-absorption, cystinosis was considered.
Slit-lamp examination of the cornea revealed
suspicious cystine crystals. Bone marrow smear
was normal but cystine crystals were seen in
the conjunctiva biopsy, and leukocyte cystine
level was measured as 2.19 nmol/mg protein
(normal: <0.2 nmol/mg protein); therefore,
definitive cystinosis diagnosis was made. Our
patient was treated with 1,25-dihydroxychole-
calciferol, potassium, Joulie’s solution, cysteamine
and captopril. Renin and aldosterone levels were
normal after one month. When metabolic acidosis
occurred one month later, Shohl’s solution was
added with indomethacin to the treatment.

Discussion

Cystinosis is an autosomal recessive defect which
leads to intralysosomal cystine accumulation.
In cystinosis, disruption of intracellular
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organelle function leads to proximal tubular cell
dysfunction. Kidney involvement remains the
foremost clinical characteristic of the disorder.
Proximal renal tubular acidosis in children with
cystinosis is usually seen as a part of the renal
Fanconi syndrome, consisting of aminoaciduria,
proteinuria, glucosuria, bicarbonaturia,
phosphaturia and rickets. However, some
patients could have Bartter syndrome findings
such as hypochloremic metabolic alkalosis, and
high renin and aldosterone levels with normal
blood pressure?-4. Laboratory evaluation of our
patient, which revealed metabolic alkalosis,
hypokalemia, hypochloremia, and normal blood
pressure despite high renin and aldosterone
levels, was suggestive of Bartter syndrome.

The cause of transient features of Bartter
syndrome in cystinosis is unclear. Tubular cell
dysfunctions may be related with this condition,
but the pathogenesis of intralysosomal cystine
accumulation leading to the dysfunction of the
proximal tubule has not been resolved.

There is a relationship between intracellular
cystine accumulation and energy metabolism?®.
Cystine-loaded tubules had a 40% reduction
in intracellular phosphate®7. Al-Bander et al.®
found that an increase in glucose uptake and
glycolysis generated phosphorylated glycolytic
intermediates in a maleic acid model. There is
a glucose-dependent decrease in intracellular
free phosphate due to the accumulation of
phosphorylated glycolytic intermediates with
cystine loading7?. As a result of cystine
accumulation, decreased free phosphate
compromises oxidative phosphorylation and
ATP production. Coor et al.® showed that
tubules incubated with cystine dimethyl
ester (CDME) had a dramatic reduction in
intracellular ATP. Our patient did not have
glycosuria so the free intracellular phosphate
and ATP depletion may be more prominent
than in glycosuric patients. Reduction of
intracellular ATP content was supposed to lead
consecutively to an inhibition of Nat/K* -ATPase
activity and dissipation of the Na* gradient from
the extra- to the intracellular space, which drives
the Na* coupled solute transport!0.

We speculated that sodium-dependent trans-
tubular transport defect causes increasing distal
tubular delivery of sodium, which results in
enhanced exchange of sodium for potassium
and hydrogen ion, perpetuating a contraction
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alkalosis. As a result, patients may have
hyponatremic status. In our patient, sodium
level was 125 mEq/L, and suggested this
phenomenon. Some investigations showed
hyperplasia of juxtaglomerular apparatus and
elevated levels of renin and aldosterone in
patients with cystinosis!. Increase exchange
of sodium for hydrogen and potassium ion
may be due to aldosterone. At the same time,
hyperreninemia and hyperaldosteronism may
have contributed to metabolic alkalosis.

Metabolic alkalosis can occur before or after
diagnosis of cystinosis. In 1978, Berio!! reported
the case of an Italian boy with cystinosis and
Fanconi syndrome where proximal renal tubular
acidosis evolved to hypochloremic metabolic
alkalosis at five years of age. Subsequently,
in 1980, O’Regan et al.3 briefly reported the
case of a normotensive seven-year-old girl
who presented with the typical histologic and
biochemical features of Bartter syndrome at two
years of age and was found to have cystinosis
two years later. These two cases were treated
with prostaglandin inhibitors and they were
reported as cystinosis and Bartter syndrome, the
features of which were reversible. Our patient
was treated with captopril, fluid and electrolytes.
After one month, metabolic alkalosis gradually
changed to metabolic acidosis, and Shohl’s
solution was added to the treatment.

In conclusion, our case is a good example of
metabolic alkalosis which could not exclude
cystinosis. The other signs and symptoms should
be thoroughly evaluated for other causes of renal
Fanconi’s syndrome, such as cystinosis.
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