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LETTER TO THE EDITOR

False-negative newborn screening result
for immunoreactive trypsinogen: a major
problem in children with chronic
lung disease
Magali Santos Lumertz1,a, Thaiane Rispoli2,b, Katiana Murieli da Rosa3,c,
Leonardo Araújo Pinto3,4,d
TO THE EDITOR:
For patients with cystic fibrosis (CF), specialized
multidisciplinary care is important, as is early diagnosis
to prevent or delay CF-related complications. Therefore,
the CF newborn screening test for immunoreactive
trypsinogen (IRT) is essential.(1) Because many patients
are asymptomatic when the test is performed, prophylactic
and therapeutic interventions can be implemented in
a timely manner, and this increases their efficacy.(2,3)
However, false-positive and false-negative results can
occur, the latter being less common than the former.
Both are undesirable for screening and ideally should
not occur. Factors associated with false-positive results
are more commonly reported in the literature than are
those associated with false-negative results; in addition,
an increased number of follow-up studies have examined
the potential psychosocial impact of false-positive results
on children and their families, showing no persistent
psychosocial harm despite immediate distress following
notification of the positive result.(4) False-negative results
can occur in newborns with meconium ileus (MI), which
is strongly associated with CF, as well as in those in
whom a high cut-off point is used and in those in whom
there is a delay between the date of birth and the date
of dried blood spot (DBS) sample collection; in addition,
false-negative results can be attributed to laboratory
errors, including inefficient elution of DBS samples on
filter paper.(5,6)
At our multidisciplinary tertiary care center for CF
we identified four patients whose IRT test results were
interpreted as false negative because they were below
the cut-off point used in the laboratory in which the tests
were performed. The characteristics of the patients are
summarized in Table 1. All four were male and White. Two
had had MI at birth and therefore required a temporary
ileostomy. Their IRT levels were 98.7 ng/mL (DBS samples
having been collected in the first week of life) and 88.5
ng/mL (IRT testing having been performed at around the
age of one month), the laboratory reference value being
110 ng/mL. The two patients underwent sweat testing
and genotyping, a diagnosis of CF being established
before neonatal discharge. A third patient underwent
newborn screening at the age of 14 days. However, the
IRT test for CF was not performed because it was not

part of the routine newborn screening panel performed
in the state public health system at the time. Because of
recurrent respiratory infections requiring hospitalization
in the first year of life and because of subnormal weight
and height at around the age of six months, the attending
physician requested an expanded newborn screening panel
including IRT testing, the results of which were reported
as normal. Intestinal obstruction requiring laparotomy,
together with the aforementioned clinical changes, again
raised the suspicion of CF. The patient underwent sweat
testing, which confirmed the diagnosis of CF, specialized
outpatient treatment being initiated. In addition to having
been colonized with Staphylococcus aureus, the patient
had positive cultures for Pseudomonas aeruginosa,
which became negative after P. aeruginosa eradication
therapy. A fourth patient underwent newborn screening
at the age of six days, his IRT level being 39.4 ng/mL
(laboratory reference value, 110 ng/mL). Because of
growth deficit, as well as recurrent steatorrhea, cough,
and wheezing, the patient underwent sweat testing (at
the age of three years), his sweat chloride level being
118 mmol/L in a 231-g sample.
In countries where CF newborn screening is performed,(7)
different protocols are used, all of which have advantages
and disadvantages. In Brazil, in the states in which CF
newborn screening is routinely performed, a diagnostic
test (usually a sweat test) is performed in patients
whose IRT levels are measured twice and found to be
elevated on both measurements (the IRT/IRT protocol).
In the state of Rio Grande do Sul, IRT measurement was
officially added to the routine newborn screening panel
in June of 2012. In developed countries, CF newborn
screening protocols include genetic testing for common
mutations in the CFTR gene, which encodes the cystic
fibrosis transmembrane conductance regulator protein,
and CFTR gene sequencing (the IRT/DNA protocol).(8) In
a study conducted in France, the IRT/DNA protocol and
the IRT/pancreatitis-associated protein protocol were
compared in terms of their performance in CF newborn
screening, the latter being found to be not inferior to
the former in screening for CF.(9)
Although the CF newborn screening test for IRT
identifies 95-99% of newborns with CF (depending on
the screening protocol used), false-negative results can
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Table 1. Patient characteristics.

Case

IRT
Sweat
Genotype Meconium
level/
chloride
ileus
RV (ng/ concentration
mL)*
(mmol/L)

1

98.7/110

85

2

88.5/110

54

3

a

111

4

39.4/110

118

F508del/
R1162X
F508del/
F508del
F508del/
R1162X
F508del/
F508del

Low
weight
gain
prior to
diagnosis

Recurrent
respiratory
infections

Use of
pancreatic
enzymes

Airway
bacterial
colonization

X

X

MRSA

X

X

SA

X

X

X

SA

X

X

X

SA

IRT: immunoreactive trypsinogen; RV: reference value; MRSA: methicillin-resistant Staphylococcus aureus; and
SA: Staphylococcus aureus. aReported as normal, with no data on the actual level of IRT.

delay diagnosis, particularly when IRT levels are within
the normal range and the clinical signs of the disease
are overlooked.(10) It should be borne in mind that IRT
measurement is not a diagnostic test.(5) Therefore,
regardless of serum IRT levels, sweat testing should be
performed in all patients clinically suspected of having
CF, including those with a negative IRT level and MI,
as well as those whose parents have CF-associated
mutations.(10) Factors associated with false-negative
results were identified in three of the four patients
in the present study: two had had MI at birth, which
raised the suspicion of CF and led to further diagnostic
testing; and one underwent IRT testing at around the
age of six months, by which time clinical symptoms had
appeared, leading to misinterpretation of the results and
delayed diagnosis. In the remaining patient (whose IRT
level was 39.4 ng/mL), no false-negative-associated
factors were identified.

One group of authors described cases of false-negative
newborn screening results despite the use of CFTR
gene analysis as a screening strategy.(5) In a study
evaluating the newborn screening program in the state
of Paraná, Brazil, 30 months after its implementation,(11)
only one case of a false-negative newborn screening
result was found. In a study involving two centers for
CF newborn screening in the state of São Paulo, Brazil,
no false-negative results were found over a period of
nearly two years.(12)
Because CF newborn screening allows timely
implementation of therapeutic interventions, a
diagnosis of CF should not be based on serum IRT
levels alone. Regardless of their serum IRT levels,
patients presenting with clinical signs and symptoms
suggestive of CF, as well as those with MI at birth and
those with CF siblings, should undergo sweat testing,
CFTR gene sequencing, or both.
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