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Neonatal screening; and c.oulometric measuremgnt of sweat chloride in newborns (NBs) with suspected cystic fibrosis
(CF) in the neonatal screening program.

é\gﬁjﬁctgf,tiéy; Methods: The sweat test was performed simultaneously by both methods in children with and
Pilocarpine; without CF. The cutoff values to confirm CF were >50 mmol/L in the conductivity and >60 mmol/L
Coulometric in the coulometric test.

measurement Results: There were 444 infants without CF (185 males, 234 females, and 24 unreported) sub-

mitted to the sweat test through conductivity and coulometric measurement simultaneously,
obtaining median results of 32 mmol/L and 12 mmol/L, respectively. For 90 infants with CF, the
median values of conductivity and coulometric measurement were 108 mmol/L and 97 mmol/L,
respectively. The false positive rate for conductivity was 16.7%, and was higher than 50 mmol/L
in all patients with CF, which gives this method a sensitivity of 100% (95% Cl: 93.8-97.8), speci-
ficity of 96.2% (95% Cl: 93.8-97.8), positive predictive value of 83.3% (95% Cl: 74.4-91.1),
negative predictive value of 100% (95% Cl: 90.5-109.4), and 9.8% accuracy. The correlation
between the methods was r=0.97 (p>0.001). The best suggested cutoff value was 69.0 mmol/L,
with a kappa coefficient =0.89.

Conclusion: The conductivity test showed excellent correlation with the quantitative coulo-
metric test, high sensitivity and specificity, and can be used in the diagnosis of CF in children
detected through newborn screening.
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Condutividade e teste quantitativo coulométrico na triagem neonatal para fibrose
cistica

Resumo

Objetivo: Comparar os resultados obtidos no teste do suor pelo método da condutividade e a
dosagem coulométrica de cloreto no suor em recém nascidos (RN) suspeitos da triagem neonatal
para fibrose cistica (FC).

Métodos: O teste do suor foi realizado simultaneamente pelos dois métodos em criancas com e
sem FC. Os valores de corte para confirmar FC foram na condutividade >50 mmol/L e no teste
coulométrico > 60 mmol/L.

Resultados: Quatrocentos e quarenta e quatro RN sem FC (185 do sexo masculino, 234 femininos
e 24 nao informado) realizaram o teste do suor por condutividade e dosagem coulométrica
simultaneamente e obtiveram resultado mediano de 32 mmol/L e 12 mmol/L respectivamente.
Para os noventa RN com FC os valores medianos de condutividade e dosagem coulométrica
foram 108 mmol/L e 97 mmol/L respectivamente. O indice de falso positivo para condutividade
foi de 16,7% e em todos os pacientes FC foi superior a 50 mmol/L conferindo ao método 100%
de sensibilidade (IC 95%=93,8 a 97,8), especificidade de 96,2% (IC 95%=93,8 a 97,8), valor
preditivo positivo 83,3 (IC 95%=74,4 a 91,1), valor preditivo negativo 100% (IC 95%=90,5 a
109,4) e acuracia 9,8%. A correlacado entre os métodos foi de r=0,97 (p>0,001).0 melhor valor
de corte sugerido foi de 69,0 mmol/L, coeficiente de kappa=0,89.

Conclus@o: O teste da condutividade apresentou excelente correlacao com o quantitativo
coulométrico, alta sensibilidade e especificidade, podendo ser utilizado no diagndstico da FC
em criancas detectadas pela triagem neonatal.

© 2015 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Todos os direitos

reservados.

Introduction

Cystic fibrosis (CF) is an autosomal recessive disease, result-
ing from mutations in the gene located in the long arm
of chromosome 7, cystic fibrosis transmembrane conduc-
tance regulator (CFTR), with an incidence of about 1:10,000
in Brazil."? It is a multisystemic disease and pulmonary
involvement accounts for the majority of patient mor-
bimortality. The clinical signs and symptoms include chronic
pulmonary disease, pancreatic failure, and abnormalities in
the gastrointestinal tract and sweat gland secreting chan-
nels, with an increase of chloride concentration in the
sweat.>=> Survival depends on early diagnosis confirmation
and treatment initiation at the early stages of the disease.
Identification is attained by the presence of signs or symp-
toms; family history; altered immunoreactive trypsin (IRT)
in neonatal screening and confirmed by positive sweat test in
two separate measurements, presence of two CF mutations,
or altered nasal potential difference test. The latter test
requires considerable skill, and is rarely used in Brazil.®’

In Brazil, CF screening was introduced in the National
Neonatal Screening Program (PNTN) in 2001 with the
immunoreactive trypsin test (IRT) performed in blood col-
lected from newborns and the sweat test.?

The confirmatory test, the gold standard, is the quan-
titative analysis of electrolytes in sweat, with an accuracy
>90%.% Sweating is stimulated by pilocarpine, performed by
iontophoresis; sweat is obtained using the Gibson and Cooke
method. However, skill is necessary to prevent evaporation
during collection and the subsequent determination of sweat
weight on an analytical scale, followed by the accurate
chemical composition of the sample. The sweat collection
system with a capillary microtube Macroduct® (Wescor Inc.,

Logan, UT, USA) has been widely used due to its simplicity
and efficiency. The microtube prevents evaporation, and the
weighing and dilution steps are eliminated.

Sweat can have its ionic composition analyzed immedi-
ately or be submitted to a conductivity analyzer prior to
chemical determination.® The test is positive if the chloride
concentration is >60mmol/L in at least two independent
measurements.® ' For infants younger than 6 months, val-
ues between 30mmol/L and 50 mmol/L are considered
suspect.’”"" The conductivity test also constitutes an alter-
native and valid method for the laboratory diagnosis of
CR7810 The system measures the capacity of the sweat
to conduct electrical current in milliamperes (mAs), which
depends on the concentration of Na* and Cl~."2

The Sweat Check 3120® (Wescor Inc., Logan, UT, USA)
conductivity analyzer, specifically designed for use with
the Macroduct® (Wescor Inc., Logan, UT, USA) sweat col-
lector, measures conductivity in a 6-10 wL sample. Values
>80mmol/L and a compatible clinical setting justify the
start of treatment, whereas values between 50 mmol/L
and 80mmol/L indicate the need to perform the quanti-
tative test, because conductivity is considered a screening
method, as it is not selective to the chloride ion.?""" The
aim of this study was to compare chloride levels in sweat by
the quantitative coulometric test with conductivity values in
newborns with and without CF, from the neonatal screening
program of the state of Parana.

Methods

This study was approved by the Ethics Committee of
HC-UFPR, registered under No. 271EXT025/2008-06, CAAE
0117.0.208.000-08. This was a prospective, cross-sectional,
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