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ABSTRACT

Introduction: The clinical manifestations of cystic fibrosis may involve multiple organs. Although the most
commonly affected systems are respiratory and gastrointestinal ones, it can present as an acid-base and
electrolyte imbalance called pseudo-Bartter syndrome. Case Report: We present a case of a 4-month-old
boy that presented in our hospital in mid-August with complaints of anorexia and irritability for two weeks.
There had been no previous history of respiratory or gastrointestinal symptoms. His parents and remaining
family were healthy. Physical examination showed an irritable child with moderate dehydration. No other
abnormalities were recorded. Laboratory tests on admission revealed hyponatremic hypochloremic dehydra-
tion and metabolic alkalosis. Further investigation showed a high sweat chloride concentration (109mEq/L
and 103mEg/L) and a genetic profile confirmed the diagnosis of delF508/delF508 cystic fibrosis. Conclusion:
The authors describe this case to remind that the diagnosis of cystic fibrosis should be always considered
in any infant with metabolic alkalosis and hyponatremic hypochloremic dehydration, whether or not there
are associated pulmonary and/or gastrointestinal symptoms typical for cystic fibrosis. Early diagnosis is
essential in improving the prognosis and long-term survival of these children.

Key-Words: Children; cystic fibrosis; dehydration; metabolic alkalosis; pseudo-Bartter syndrome.

RESUMO

Introducdo: A fibrose quistica € uma doenca autossémica recessiva que pode envolver maltiplos sistemas.
Apesar de tipicamente se manifestar por sintomas respiratorios e/ou gastrointestinais, o possivel envolvi-
mento de outros 6rgaos, nomeadamente com alteracdes do equilibrio acido-base e hidro-electrolitico
(denominado sindrome de Pseudo-Bartter), ndo pode ser esquecido. Caso Clinico: Os autores apresentam
o caso de um lactente, sexo masculino, 4 meses de idade, admitido por recusa alimentar parcial com 2
semanas de evolucdo, associada a sensacdao materna de irritabilidade. Sem histéria prévia de sintomas
respiratorios ou digestivos. Sem antecedentes familiares relevantes. Ao exame apresentava-se prostrado,
embora hemodinamicamente estavel, com sinais de desidratacao moderada. O estudo complementar
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realizado na admissao mostrou hiponatremia ligeira, associada a alcalose metabdlica hipoclorémica. No
decurso da investigacdo etioldgica foi realizado teste de suor que se revelou positivo (1t09mEg/L e 103mEq/L)
e estudo genético que mostrou a mutacao F5o8del em homozigotia no gene CFTR, o que confirmou o
diagnostico de fibrose quistica. Conclusao: Este caso pretende relembrar que, perante uma crianca com
alcalose metabdlica hipoclorémica e desidratacao hiponatrémica, deve ser considerado o diagnéstico de
fibrose quistica mesmo na auséncia de queixas respiratorias ou gastrointestinais. O diagndstico precoce da
doenca é fundamental na melhoria do prognéstico e da sobrevivéncia a longo prazo destas criangas.

Palavras-Chave: Alcalose metabélica; crianca; desidratacado; fibrose quistica; sindrome de pseudo-Bartter.

INTRODUCTION

Cystic fibrosis (CF) is an autosomal recessive con-
dition caused by a large number of mutations of the
cystic fibrosis transmembrane regulator gene (CFTR)
on chromosome 7. It is the most common, serious,
inherited disease in Caucasians and affects multiple
organ systems. Although it primarily affects the res-
piratory and gastrointestinal systems, it can also
involve other organs and cause electrolyte and acid
base disturbances, such as hypokalaemia, hypona-
tremia, hypochloremia and metabolic alkalosis, called
pseudo-Bartter syndrome. This presentation is most
common in children under the age of 6 months®?
and should not be forgotten. A case of pseudo-Bartter
syndrome as an initial presentation of CF is described.

CASE REPORT

In mid-August, a 4-month-old boy came to our
hospital with complaints of anorexia and irritability
for two weeks. He weighed 5320g and had lost 400g
of body weight recently. His mother denied fever,
vomiting, diarrhoea, cough or any other symptom.
He was born at full term and was small for gestational
age, but the prenatal, perinatal and postnatal periods
progressed uneventfully. There had been no previous
history of respiratory or gastrointestinal symptoms.
His parents and remaining family were healthy. Initial
physical examination revealed an irritable child with
moderate dehydration His vital signs were: blood
pressure 91/65mmHg, pulse rate 155 beats/min, respi-
ratory rate 25 breaths/min and temperature 36.6 .°C.
No other physical abnormalities were noted. Labora-
tory tests on admission revealed haemoglobin of

15.4g/dL with a blood cell count (WBC) of 12830/uL
(36.2% neutrophils and 51.4% lymphocytes), sodium
128 mEg/L, potassium 3.75mEg/L, chloride 77.4mEq/L,
urea 4omg/dL and creatinine o0.47mg/dL. Additional
laboratory studies included a venous blood gas which
demonstrated metabolic alkalosis: pH of 7.6, pCO2
31mmHg, pO2 57mmHg, base excess 8.9mmol/L and
bicarbonate 30.4mmol/L. Urinalysis showed: pH s,
specific gravity 1.025 and no ketones, blood, protein
or glucose. Urinary chloride level was not measured
in the first stage. The serum levels of aldosterone,
calcium, phosphorus and magnesium were normal.
He required intravenous fluid therapy with clinical
improvement and resolution of electrolyte abnormali-
ties. Further investigation revealed a high sweat
chloride concentration (109mEg/L and 103mEg/L) and
the genetic profile confirmed the suspected diagnosis
of cystic fibrosis with F5o8del homozygozity for the
CFTR gene.

DISCUSSION

The clinical manifestations of CF may involve mul-
tiple organs. Although the most commonly affected
systems are respiratory and digestive ones, it can
present as an acid-base and electrolyte imbalance,
such as hyponatremia and metabolic alkalosis, called
pseudo-Bartter syndrome. Multiple inter-related fac-
tors have been incriminated in its pathophysiology.
The volume of sweat in CF patients is different from
that in healthy people3. Although the production of
primary sweat is relatively normal in CF patients4,
the dysfunctional CFTR in the sweat duct results in
excessive sodium and chloride loss in the final one3+4,
resulting in the telltale sign of “salty taste”. This
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loss in sodium chloride is more pronounced in hot
weather where the rate of sweat production is
higher35, leading to massive sodium chloride loss
which results in significant extracellular volume con-
traction and secondary hyperaldosteronism6-12, The
pathophysiology of metabolic alkalosis includes:
volume depletion leading to a relatively high bicar-
bonate level in the contracted extracellular vol-
ume®7:13, and low extracellular chloride leading to
increased reabsorption of bicarbonate to replace the
lost extracellular anions (chloride and bicarbonate)®7.
In addition, the extracellular volume depletion leads
to decreased filtered load of bicarbonate in the urine
due to low glomerular filtration rate®®.

Hypochloremic metabolic alkalosis occurs in both
Bartter and pseudo-Bartter syndromes!©:1%13, The
main difference between the two conditions is that
urinary chloride losses in Bartter syndrome are
high, while they are low in pseudo-Bartter syndrome
(in CF the chloride losses are increased in sweet)4.
In our case study, the urinary chloride level, the
urinary sodium level and serum aldosterone were
not measured in the first stage before the intrave-
nous fluid therapy, so it is not possible to make
conclusions. The patient came to the hospital in
mid-August, the warmest month, with hyponatremic
hypochloremic dehydration and metabolic alkalosis,
which is consistent with the literature. Furthermore,
he was 4-months-old and this mode of presentation
is most common in children under the age of 6
months®2. Older CF children probably compensate
excess losses of sodium, chloride and potassium
in sweat by increasing the rate of aldosterone secre-
tion and the salt intake. However, the low salt
contained in human milk is insufficient to compen-
sate for the increased electrolyte losses with sweat-
ing in CF infants during the high environmental
temperatures.

Previous isolated reports'> have described the
occurrence of salt depletion and metabolic alkalosis
in infants with cystic fibrosis. Although the incidence
of metabolic alkalosis as a primary feature of CF is
unknown, the studies showed that pseudo-Bartter
syndrome is quite common in children with CF. In
2002, Fustik et al.’® reviewed the records of children
diagnosed as having CF before the age of 12 months
in a 10-year period. The prevalence of metabolic
alkalosis in association with low serum electrolyte
concentrations in an infant CF population in their
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region was 16.5%. This is nearly similar to what was
reported from other countries. Pseudo-Bartter syn-
drome was found in 16.3% of CF patients reported
by Dahabreh and Najada'7, from Jordan, and in 12%
of CF patients reported by Yalcin et al., from Turk-
ley?8. A study from Spain showed that the occurrence
of pseudo-Bartter syndrome as a presentation of CF
was 16.8%%9. According to the authors’ knowledge,
there are no other reported cases of this presenta-
tion of CF in Portugal.

In conclusion, the diagnosis of CF should be seri-
ously considered in any infant with metabolic alka-
losis and hypoelectrolytemia, mostly during warmer
months, whether or not there are associated pulmo-
nary and/or gastrointestinal symptoms typical of CF.

Conflict of interest statement: None declared.
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