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SUMMARY

Background: From January 2011 onward, the Swiss newborn screening (NBS)
program has included a test for cystic fibrosis (CF). In this study, we evaluate
the first year of implementation of the CF-NBS program.

Methods: The CF-NBS program consists of testing in two steps: a heel prick
sample is drawn (= Guthrie test) for measurement of immunoreactive trypsin-
ogen (IRT) and for DNA screening. All children with a positive screening test are
referred to a CF center for further diagnostic testing (sweat test and genetic
analysis). After assessment in the CF center, the parents are given a question-
naire. All the results of the screening process and the parent questionnaires
were centrally collected and evaluated.

Results: In 2011, 83 198 neonates were screened, 84 of whom (0.1%) had a
positive screening result and were referred to a CF center. 30 of these 84 in-
fants were finally diagnosed with CF (positive predictive value: 35.7%). There
was an additional infant with CF and meconium ileus whose IRT value was
normal. The 31 diagnosed children with CF correspond to an incidence of
1:2683. The average time from birth to genetically confirmed diagnosis was
34 days (range: 13—135). 91% of the parents were satisfied that their child had
undergone screening. All infants receiving a diagnosis of CF went on to receive
further professional care in a CF center.

Conclusion: The suggested procedure for CF-NBS has been found effective in
practice; there were no major problems with its implementation. It reached
high acceptance among physicians and parents.
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s ince 1979, it has been possible to measure
immunoreactive trypsinogen (IRT) as a simple and
reliable screening test for cystic fibrosis (CF) in neonates
(1, 2). The first newborn screening (NBS) programs for
CF were introduced in New Zealand and Australia in 1981
(3). The timely diagnosis and treatment of CF improves
the affected infants’ food intake and digestion, growth,
brain development, and lung function and lowers the fre-
quency of CF exacerbations and hospitalizations (4, 5).
There are now CF-NBS programs in the United States,
England, Ireland, Scotland, France, Austria, Poland, the
Netherlands, and regions of Italy and Spain (6, 7).
American and European guidelines for CF screening have
been developed (8, 9). In Germany, the inclusion of CF in
the existing newborn screening program is currently
under discussion (10).

There has been a NBS program in Switzerland for more
than 40 years; at present, a Guthrie test is routinely per-
formed to screen for six congenital metabolic disorders.
For that purpose, a heel prick sample is taken from every
neonate on the fourth day of life and dried on filter paper
(= Guthrie card). Since 2006, the NBS program has been
centrally performed in the national NBS laboratory of
the University Children's Hospital in Zurich.

In November 2010, the Swiss Federal Office of
Public Health (FOPH) approved the implementation of
testing for CF as the seventh disease to be included in the
NBS program; a two-year pilot phase of the CF-NBS
program began on 1 January 2011 (11). A retrospective
study showed that the planned two-step procedure (IRT
and DNA screening) would have captured 98% of the
children who were given a clinical diagnosis of CF in the
years 2006 to 2009 (12).

In the pilot phase of the CF-NBS program, its feasibil-
ity, efficacy, and acceptance were supposed to be evalu-
ated (13). In this study, we evaluate the first year of the
pilot phase—specifically, the following aspects:

® the feasibility of the screening procedure,

® the temporal course of the various steps of screen-

ing, and

® the parents’ attitude toward the screening.
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Swiss GF new-
born screening
protocol after
adjustments in
the first pilot
year. This protocol
has been in use
since 1 January
2012. The following
four adjustments to
the protocol were
made in the first
pilot year:

1. The IRT cutoff
value was raised
from 45 to 50 ng/
mL;

2. A second heel
prick test was
performed only if
the initial IRT was
60 ng/mL or
higher, without
any CF gene
mutation on
screening.

3. If the sweat test
did not yield a
valid result,
genetic analysis
was performed
immediately and
the sweat test
was repeated
later.

4. Children with
meconium ileus
had genetic
screening at the
same time as IRT
measurement.

CF, cystic fibrosis;
IRT, immunoreactive
trypsinogen;

NBS, newborn
screening

T
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83 198 IRT analyses
with Guthrie test

1t IRT measurement

647 (0.78% of 83 198) positive
(IRT 250 ng/mL)

DNA screening

65 with 1 or 2 CF mutations
(10.0% of 647, 0.08% of 83 198)

y

84 referrals to a CF center
(referral rate 13.0% of 647,

Recall rate 0.65%
(65+456)/83 198

82 551 (99.2% of 83 198) negative
(IRT <50 ng/mL)

126 without CF mutation with IRT <60 ng/mL
(19.5% of 647; 0.15% of 83 198)

456 without mutation and with IRT 260 ng/mL
(70.5% of 647, 0.55% of 83 198)

2" |RT
measurement

437 (95.8% of 456) negative
(IRT <50 ng/mL)

0.1% of 83 198)

30 with confirmed diagnosis of CF

(PPV = 35.7% of 84; 0.04% of 83 198)

19 (4.2% of 456) positive (IRT 250 ng/mL)

54 without diagnosis of CF (64.3% of 84)

Results of screening in the year 2011: the number of children in each step of the screening protocol in 2011, and the calculated quality
variables. CF, cysric fibrosis; IRT, immunoreactive trypsinogen; PPV, positive predictive value

Methods

Procedure of the CF-NBS program

The NBS program consists of two parts (Figure 1): a) the
screening per se in the NBS laboratory, and, where indi-
cated, b) the further diagnostic assessment in the CF
centers.

a) The screening process in the NBS laboratory: The
national NBS laboratory screens all children born in
Switzerland, unless their parents voice an objection to
the screening. To screen for CF, IRT is measured in a
heel prick sample (Figure 1). When the measured IRT is
above the 99" percentile (45 ng/mL) (11), the same
blood is subjected to DNA screening for the seven com-
monest CF gene mutations in Switzerland (F508del,
3905insT, G542X, RS5S53X, WI1282X, 1717-1G>A,
N1303K) (12). If one or more mutations are found, the
positive finding is reported to the CF center in whose
catchment area the child was born; the center is not told
which genetic mutation was detected. If DNA screening
is negative (after an initially elevated IRT), IRT is
measured again in a new heel prick sample (second
Guthrie card), which is requested from the hospital
where the child was born or from the treating pediatri-
cian.

The screening procedure was slightly modified
after an interim analysis of four months (Figure 1):
The IRT cutoff value was raised to 50 ng/mL, and a
second heel prick test was conducted only if the initial
IRT was 60 ng/mL or higher, and DNA screening
revealed no CF gene mutation (see Results, a),
below). If the sweat test was not viable, a genetic
analysis was conducted immediately and the sweat
test was repeated later (see Results, d), below).

b) Diagnostic assessment and patient care in CF
centers: There are eight pediatric CF centers in
Switzerland (Aarau, Basel, Bern, Geneva, Lausanne,
Lucerne, St. Gallen, and Zurich) and one regional CF
care unit for the Canton of Ticino. The heads of the
centers were personally informed of all positive screen-
ing results in infants belonging to their catchment
population. They then telephoned the parents immedi-
ately to offer further diagnostic tests (14). The first
diagnostic test used was the macroduct method measur-
ing the chloride concentration in sweat (mmol/L) (15).
A nanoduct sweat test was also performed to determine
conductivity (which is related to the ion concentration;
mmol/L). The latter was done at the request of the
FOPH because it requires less sweat than the macroduct
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Time variables over the course of the screening
a) Birth 3 3-19
- drawing of heel prick sample
b) Drawing of heel prick sample 2 1-5
- screening for CF
c) screening for CF 13 0-37 a)toe)
- reporting of screening result to CF birth to gt
center sweat test % 4-314
in CF center
d) Reporting of screening result to 4 0-38 ! a)tog)
CF center birth to
— telephone call to parents genetically confirmed
di .
e) Telephone call to parents 2 0-16 1agnosis
- sweat test in CF center
f) Sweat test in CF center 7 0-63
— arrival of blood in genetics labora- fitog)
tory sweat test
- - - in CF center to 14 1-80
g) Arrival of blood in genetics labora- 6 1-22 genetically confirmed
tory . . ] diagnosis
- genetically confirmed diagnosis

34 13-135

* Outlier of 314 days to sweat test in CF center: this family emigrated to a foreign country immediately after the birth of their child, returned nearly a year later and was then offered a sweat test.

The finding in this case was negative for CF. CF, cystic fibrosis

test and more frequently yields a result (16, 17). Both
sweat tests were performed according to international
guidelines (15, 18). As conductivity measurement is
currently accepted only as a screening test (8), the re-
sult of the nanoduct sweat test was taken into account
to establish the diagnosis only when the macroduct
method failed to yield a valid result.

When the macroduct test yielded a positive result,
a CFTR gene analysis was performed at the molecular
level, the parents were informed of the diagnosis of
CF, and the child was given further care according to
the relevant guidelines (19-21). When the macroduct
test yielded a borderline finding, or when it failed to
yield a valid finding and the nanoduct test was either
positive or borderline, molecular-genetic analysis
was performed and the macroduct test was later re-
peated to establish the diagnosis definitively. When
the sweat test yielded a negative finding, the parents
were informed that the child might be a carrier of
CF; this information was generally delivered by a
pediatric pulmonologist or, if desired, by a genetic
counseling service. The treating pediatrician was
informed in all cases.

Evaluation of the CF-NBS program

The CF-NBS program was evaluated at the Institute
of Social and Preventive Medicine (ISPM) of the
University of Bern. The results were documented at
the NBS laboratory in Zurich (for part a), screening)
and at the ISPM (for part b), diagnostic assessment).
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The results of diagnostic tests were reported by the
clinicians of the CF centers to the ISPM on a standard-
ized form.
The parents were given a questionnaire at the CF
center (eSupplement), in which they were asked
® how understandable the information on the
screening was,
® what feelings were aroused by the screening,
and
® whether they were satisfied with the screening
overall.
The questionnaires were anonymous and were
sent directly to the ISPM.

Statistical evaluation
The following parameters
analyzed:

Screening procedure:

® optimization of the IRT cutoff value

® number of parents that refused to participate in the
NBS program
recall rate (the percentage of children who needed
further measures after a positive screening test) (22)
referral rate
number of diagnoses
positive predictive value (PPV)
further care
sensitivity
specificity
incidence

were calculated and
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Results from parent questionnaire: general and stratified by CF diagnosis (CF, cystic fibrosis)

All families
(n=47)

Families with CF

Families without CF
diagnosis (n = 29)

diagnosis (n = 18)

Response rate 58% (47/81) 64% (18/28) 56% (29/52) 0.460
Time from receipt of questionnaire to response 14 days (3-455) 16 days (7-158) 13.5 days (3-455) 0.818
(median/range)

Overall satisfaction with screening 43 (91%) 18 (100%) 25 (86%) 0.257
Worried after phone call from CF center 35 (76%) 13 (76%) 22 (76%) 0.963
Worried after visit to CF center 16 (34%) 11 (61%) 5(17%) 0.002

Temporal course of the screening: To assess the ef-
ficiency of the screening procedure, the dates of each
screening step were recorded. The goal was to establish
the diagnosis of CF as rapidly as possible, in order to
provide the affected neonates with adequate treatment
at the earliest possible time.

Parent satisfaction: from the questionnaires.

Results

Screening procedure

a) Optimization of the IRT cutoff value: After an in-
terim assessment at 4 months, the IRT cutoff value
was raised to 50 ng/mL (percentile 99.2) (Figure 1)
and a second heel prick test was no longer performed
on children whose initial IRT value was under 60 ng/
mL and who did not have any of the seven CFTR mu-
tations. This lowered the rate of a second heel prick
test from 0.85% to 0.41% (a relative reduction of
52%). For this reason, results a—c were additionally
stratified for the two temporal periods before and
after these changes (eFigures 1 and 2).

b) Number of test refusers and recall rate: In the
year 2011, 83 198 infants were tested in the NBS pro-
gram (Figure 2). The NBS laboratory was notified of 5
infants whose parents refused screening. There were
647 infants (0.80%) with an elevated IRT value who
underwent DNA screening. 65 of them were found to
have CF mutations, and the heel prick test was repeated
in 456 (recall rate = 0.63%).

¢) Referral rates, children diagnosed, PPV, and
further care: A total of 84 infants were referred to the
CF centers (referral rate 13.0%; Figure 2). The
diagnosis of CF was confirmed in 30 of them (PPV =
35.7%). In the second period (May—December), the
PPV was 46.7 % (eFigure 2). All 30 infants received
further care in a CF center. Three of them had rare CF
mutations of uncertain clinical relevance (“equivocal
CF”) (23). Of the 27 infants with classic CF, 26 were
directly referred because of a finding of at least one
mutation in the screening, and one was referred after
two elevated IRT values were measured. Of the 3 in-
fants with equivocal CF, two were referred because of a
finding of at least one mutation, and the third one after
two elevated IRT values were measured.

A sweat test was attempted in 80 infants and yielded
a valid result on the first attempt in 66. Four infants
underwent genetic analysis immediately because of se-
vere clinical disease. Because of the long waiting time
until the sweat test could be repeated (until the newborn
is heavy enough and produces enough sweat), it was
decided 4 months into the pilot phase to perform the
genetic analysis at once for any infants whose results
on an initial sweat test were unclear. In the year 2011, a
total of 35 diagnostic genetic analyses were performed:

® |8 because of a positive sweat test,

® 5 because of a borderline sweat test,

® § because of unavailable sweat test results due to

technical failure (inadequate amount of sweat, de-
fective electrodes),

® 4 because of severe clinical disease, as mentioned

above (direct genetic analysis).

In cases without valid sweat-test results, the sweat
test was repeated in the CF centers for definitive diag-
nosis.

d) Preliminary sensitivity and specificity: The
clinical diagnosis of meconium ileus was made in 8 in-
fants before NBS, and these children were specifically
studied for CF. The disease was diagnosed in seven, six
of whom had a positive screening test (included in the
group of 84 referred infants). One child had a normal
IRT value (39 ng/mL) and thus a negative screening
test. CF has not been diagnosed to date in any other
child born in 2011. Thus, the false-negative rate of the
IRT test was 3.2% (1/31), and the false-positive rate
was 0.06% (54/83 167). One year into the pilot phase,
the preliminary sensitivity was 96.8% (30/31) and the
specificity 99.9 % (83 113/83 167).

e) Incidence: The incidence of CF in 2011 (31 diag-
noses in 83 198 neonates screened) was 1 : 2683, or 37 per
100 000 person-years. Not counting the 3 children with
equivocal CF, the incidence was 1 : 2971.

Temporal course

The mean age at genetic confirmation of the diagnosis
was 34 days (range, 13—135) (7Table 1). On average,
the screening result was reported to the responsible CF
center before the infant was 20 days old. The parents
were contacted after an average of 4 days, and the
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child began evaluation in a CF center an average of 2
days later. The diagnosis was then genetically con-
firmed or CF ruled out 14 days after that.

Parental satisfaction

81 of 84 parents received a questionnaire in a CF
center; 47 (58%) responded, after an average of two
weeks. The response rate was similar among parents of
children that did and did not receive a diagnosis of CF
(64% versus 56%, p = 0.460; Table 2).

a) Information received about the screening: 200
of 203 maternity hospitals ordered the NBS brochure,
but only 8 of 47 parents (8.5%) remembered having
received or read it before their child’s birth; 27
(57.5%) did so afterward (Figure 3a). 8 of 47 parents
recalled having received oral information before birth
(17.0%), compared to 38 (80.9%) afterward.

The parents’ satisfaction with the information they
received increased after each successive step of the
screening (Figure 3b): 52% of those who had read the
brochure were satisfied with it, 68% were satisfied
with the oral information they received before or after
the birth of their child, 79% (37 parents) with the
information they received when they were first
contacted over the telephone by the CF center, and
90% (42 sets of parents) with the ensuing discussion
in the CF center.

b) Emotional response to the screening: After the
telephone call from the CF center, 76% (35 sets of
parents) of the families were worried and 24% (11 sets
of parents) were optimistic (Table 2). After the visit to
the CF center, only 34% (16 sets of parents) were still
worried (61% of the families with a diagnosis of CF,
and 17% of the families without a diagnosis of CF
[p=0.002]).

¢) Overall attitude toward the screening: Overall,
91% of the parents (43 sets of parents) were satisfied
that their child had been screened (7able 2): 18, or
100%, of those whose child had CF, and 25, or 86%,
of those whose child did not have CF (p = 0.257).

Discussion

CF screening was successfully implemented as a
component of the nationwide Swiss newborn screening
program. Of the 83 198 infants screened in 2011, 84
were referred to a CF center and 30 received a diag-
nosis of CF. All infants with CF were treated in a CF
center from the 26™ day of life onward. Switzerland is
thereby acting in accordance with the recommendations
of the European Cystic Fibrosis Society (8). The
genetic confirmation of the diagnosis was available, on
average, on the 34™ day of life. Screening met with
high acceptance among parents and physicians; the
number of refusals of NBS was comparable to that
observed in previous years, before CF screening was
added (5 versus 6.4 refusals per year in 2006 to 2010;
range, 4-11). None of the refusers mentioned the new
CF screening as a reason for refusal. The incidence of
CF in the first year of the screening was 1 per 2683
infants. The incidence of CF has been previously esti-
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The Figure shows the results of the parent questionnaire: how many of
the parents recalled having been informed about the CF-NBS program
before or after the birth of their child, and how satisfied they were with
the information they received at each stage of the screening.

CF-NBS, newborn screening for cystic fibrosis

mated to be 1 in 2500 in Switzerland, 1 in 4150 in
France, and 1 in 3500 in Austria (6).

Strengths and weaknesses

The success of CF-NBS program was attributable to the
already well-established nationwide newborn screening
program in Switzerland, which was centralized at the
University Childrens' Hospital in Zurich. The well-
established procedure in which parents are expressly
given the right of refusal certainly accounted in large
measure for the high acceptance of the screening
among parents. Moreover, further testing (where
needed) was confined to 8 specialized centers, in anal-
ogous fashion to the diagnostic tests that are performed
in the same children’s hospitals for the other six meta-
bolic diseases included in the screening program.

The CF specialists across the country collaborated
well throughout the pilot phase of the CF-NBS program,
and the head of the NBS laboratory communicated
personally with the heads of the CF centers. Interim
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analyses enabled optimization of the procedure with im-
mediate addressing of any problems that came up,
followed by the implementation of appropriate changes.
For example, the IRT cutoff value was optimized to
lower the recall rate. This is important, so that parents
can be spared unnecessary worry. High sensitivity and
specificity were achieved with an acceptable amount of
extra work for the physicians involved, ensuring their
compliance. A further important factor for success was
the good collaboration with the FOPH, which supported
the screening and contributed part of the costs of the
evaluation. There was a relatively high response rate to
the parent questionnaire, even though no reminders were
sent in order not to compromise anonymity.

The potential problems of any CF screening
program include false-positive findings and the identi-
fication of children with rare CF mutations whose
further clinical course cannot be clearly predicted. The
latter may account for the higher number of diagnoses in
the screening year 2011 compared to previous years.
Furthermore, the protocol change by which genetic
testing is performed immediately whenever a sweat
test fails to yield a valid result might lead to the detec-
tion of mild CFTR variants that would not cause any
overt disease manifestations until the patient reaches
adulthood (19).

It is known that infants with meconium ileus may
have a normal IRT value even if they do, in fact, have
CF. Therefore, for all infants with meconium ileus, gen-
etic analysis is performed in the NBS laboratory at the
same time as IRT measurement, so that such cases will
not be missed. A limitation of the present study is that
the interpretation of the parents’ answers about their
satisfaction with the screening is based on a relatively
small number (47) of returned questionnaires.

Interpretation of the findings
IRT screening failed to detect only one infant with CF,
who received the diagnosis anyway because meconium
ileus was present. The apparently excellent sensitivity
of screening (30/31) should be interpreted cautiously,
however, because CF in unscreened children may not
become clinically evident until years later if its
manifestations are relatively mild. For this reason, the
evaluation of the CF newborn screening program will
continue. All of the clinicians who make the diagnosis
of CF in the Swiss CF centers are also participants in
the NBS program and members of the Swiss Working
Group for CF, which meets regularly every six months.
Data on diagnoses that are made outside the screening
program are exchanged and entered into the central
database. This enables long-term monitoring of the spe-
cificity and sensitivity of the CF-NBS program. Thus,
even in the future when screening has become univer-
sal, it will still be important to think of CF whenever
children present with its characteristic manifestations
(including recurrent cough, failure to thrive, fatty
stools, and chronic abdominal pain).

The changes made in the screening protocol after
four months markedly lowered the number of

false-positive screenings. This was important to ensure
acceptance of the screening among parents and
physicians and to spare the parents unnecessary worry.
Most parents had a positive attitude toward screening,
regardless of the final diagnosis: 86% were satisfied
that their child had been screened, even when they were
asked to come to the hospital because of an, in the end,
false-positive screening result. The responses to the
parent questionnaires confirm the finding of a French
study that the worry aroused by a false-positive screen-
ing test is rapidly relieved by a subsequent, normal
sweat test (24).

The age at diagnosis was markedly lowered (mean
age at genetic confirmation of the diagnosis: 34 days),
which is important to enable an early start of treatment.
An analysis of the available data from the genetic
laboratory performing most CFTR analyses in Switzer-
land revealed that the diagnosis was made at a mean
age of 198 days (range, 13—1307 days) before screen-
ing was introduced. The analysis included all 113
children with classic CF who received their diagnosis
in this laboratory from 2000 to 2010 and who were
under 4 years old at the time of diagnosis.

The parents’ responses to the questionnaires re-
vealed the importance of avoiding delays between the
telephone call to the parents and the subsequent evalu-
ation in a CF center. To this end, the parents were only
telephoned when an appointment in the CF center could
be scheduled within 2 days. Thus, they were never
called before the weekend. This accounts for the longer
time between the report to the CF center and the
telephone call to the parents (4 days) than between the
telephone call and the sweat test (2 days).

® The implementation of newborn screening for cystic
fibrosis (CF) in Switzerland met with high acceptance
from physicians and parents. The number of parents
refusing to have their children screened was no higher
than in previous years.

® One year after its introduction, the two-step screening
process involving IRT measurement and DNA screening
was found to have a (preliminary) sensitivity of 96.8%
and a specificity of 99.9%.

® Allinfants with CF received further treatment in a
specialized center, starting from the 26" day of life (on
average).

® |n comparison to the years before the introduction of CF
screening, CF was diagnosed more frequently and at
younger ages. 30 cases were diagnosed, compared to
an average of 16 diagnoses per year before screening,
at a mean age of 34 days, compared to 198 days
before screening.

® 91% of the parents responding to a questionnaire were
satisfied their child had been screened.
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Conclusion

The introduction of a CF-NBS program in Switzerland
encountered no major problems, and further optimi-
zation was possible in the first year of the pilot phase.
The implementation of the program met with high
acceptance from physicians and parents. On average,
the diagnosis of CF was genetically confirmed on the
34™ day of life, and all affected infants received further
treatment in a CF center.
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26 535 IRT analyses
with Guthrie test

26 285 (99.1% of 26 535) negative
(IRT <45 ng/mL)

1t IRT measurement

250 (0.94% of 26 535) positive
(IRT 245 ng/mL)

. 226 without CF mutation
DNA screening (90% of 250; 0.85% of 26 535)

24 with 1 or 2 CF mutations Recall rate 0.94% 2" |RT 211 (93.4% of 226) negative
(10.0% of 250, 0.10% of 26 535) (24+226)/26 535 measurement (IRT <45 ng/mL)

y

39 referrals to a CF center
(referral rate 15.6% of 250, 19 (6.6% of 226) positive (IRT 245 ng/mL)
0.1% of 26,535)

30 without diagnosis of CF (76.9% of 39)
 /

9 with confirmed diagnosis of CF
(PPV = 23.1% of 39; 0.03% of 26 535)

Results of the screening from January to April 2011: the number of children in each step of the screening protocol in the first four
months of 2011, and the calculated quality variables.
CF, cysric fibrosis; IRT, immunoreactive trypsinogen; PPV, positive predictive value
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56 663 IRT analyses
with Guthrie test

56 266 (99.3% of 56 663) negative
(IRT <50 ng/mL)

1t IRT measurement

397 (0.70% of 56 663) positive
(IRT 250 ng/mL)

126 without CF mutation with IRT <60 ng/mL
(57.9% of 397; 0.41% of 56 663)

230 without mutation and with IRT 260 ng/mL

PLLA S (97.9% of 397, 0.41% of 56 663)

41 with 1 or 2 CF mutations Recall rate 0.48% 2" RT 226 (98.3% of 230) negative
(10.3% of 397, 0.07% of 56 663) (41+230)/56 663 measurement (IRT <50 ng/mL)

45 referrals to a CF center

(referral rate 11.3% of 397, 4 (1.7% of 230) positive (IRT 250 ng/mL)

0.08% of 56 663)

24 without diagnosis of CF (53.3% of 45)

21 with confirmed diagnosis of CF
(PPV = 46.7% of 45; 0.04% of 56 663)

Results of the screening from May to December 2011: the number of children in each step of the screening protocol from May to
December 2011, and the calculated quality variables.
CF, cysric fibrosis; IRT, immunoreactive trypsinogen; PPV, positive predictive value
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eSupplement

Fragebogen zum CF-Neugeborenen Screening fiir betroffene Eltern

FRAGEN ZUM NEUGEBORENEN-SCREENING

1. Wo ist Ihr Kind auf die Welt gekommen?
[] Spital Falls ja: in welchem?

[ ] Geburtshaus Falls ja: in welchem?
|:| Zuhause
|:| Anderer Ort:

2. Wurden Sie generell iiber das Neugeborenen-Screening lhres Kindes informiert?

Vor der Geburt? [1Ja [ ] Nein
Falls ja: durch wen?

|:| Frauenarzt/in |:| Kinderarzt/in |:| Hebamme |:| Pflegepersonal |:| Andere:

Nach der Geburt? [ |Ja ] Nein
Falls ja: durch wen?
|:| Frauenarzt/in |:| Kinderarzt/in |:| Hebamme |:| Pflegepersonal |:| Andere:

3. Waren die Informationen liber das Neugeborenen-Screening fiir Sie verstindlich und ausreichend?
|:| Ja |:| Nein |:| Keine Informationen erhalten

Falls nein: was hat Ihrer Meinung nach gefehlt?

4. Haben Sie die Aufklarungsbroschiire iiber das Neugeborenen-Screening erhalten?

Vor der Geburt? []Ja [[] Nein
Falls ja: durch wen?
|:| Frauenarzt/in |:| Kinderarzt/in |:| Hebamme |:| Pflegepersonal [:] Andere:

Nach der Geburt? |:| Ja |:| Nein
Falls ja: durch wen?

|:| Frauenarzt/in |:| Kinderarzt/in |:| Hebamme |:| Pflegepersonal D Andere:

5. War die Informationsbroschiire iiber das Neugeborenen-Screening fiir Sie verstandlich und
ausreichend?

|:| Ja, gerade gut |:| Nein, zu lang / kompliziert |:| Nein, zu kurz |:| Broschire nie gesehen

Was hat |hrer Meinung nach gefehlt?
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6. Haben Sie von der Krankheit Cystische Fibrose (CF) schon vor dem Screening etwas gehort?
D Ja D Nein

Falls ja, wo haben Sie schon mal was gehort?

7. Kennen Sie jemanden, der die Krankheit Cystische Fibrose (CF) hat?

D Ja D Nein  Falls ja, in welcher Beziehung stehen Sie mit dieser Person (verwandt, bekannt etc.)?

8. Sie wurden aufgrund eines positiven Screening-Resultates eingeladen, zur weiteren Abkldrung ins
Spital zu kommen. War die Information am Telefon ausreichend?

D Ja |:| Nein

Falls nein: was hat lhrer Meinung nach gefehit?

9. Welche Gefiihle hat bei Ihnen die Einladung zur weiteren Abkldrung ins Spital zukommen ausgeldst?
Wie fiihlten Sie sich?

[:’ zuversichtlich D gefasst D beunruhigt D sehr beunruhigt
[:’ andere Reaktion:

10.Wie lange dauerte die Zeit vom Telefonanruf bis zur Untersuchung im Spital?
EI weniger als 1 Tag D 1-3 Tage D 4-6 Tage D 7 Tage und langer

11.War die Zeit zwischen dem Telefonanruf und der Abklarung im Spital angemessen?

D Ja, gerade richtig D Nein, zu lange D Nein, zu kurz

12.Welche Untersuchungen oder Beratungen hat man im Spital durchgefiihrt?
D Schweisstest D Genetische Beratung
D Griindliche Untersuchung D Andere:

D Blutentnahme fir genetische Untersuchung

13.Was ist beim Schweisstest herausgekommen?

D Normalbefund D Positiver Befund (CF)
D Ich bin nicht sicher, was eigentlich herausgekommen ist

|:| Unklar, der Test muss wiederholt werden
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14.Wurden Sie im Spital ausreichend iiber die Abklarungen und die Krankheit informiert?
|:| Ja |:| Nein

Falls nein: Was hatte besser sein sollen?

15.Welche Gefiihle hatten Sie nach den Abklarungen im Spital? Wie fiihlten Sie sich?
|:| zuversichtlich |:| gefasst D beunruhigt |:| sehr beunruhigt
|:| andere Reaktion:

16. Was sollte man lhrer Meinung nach beim Ablauf des Neugeborenen-Screenings @ndern?

|:| nichts

[ ] folgendes:

17. Alles in allem, finden Sie es gut, dass dieses Screening bei lhrem Kind durchgefiihrt wurde?
|:| Ja |:| Nein |:| weiss nicht

Falls ja oder Nein, Wieso?

ALLGEMEINE FRAGEN

18. Geschlecht und Gebutsdatum lhres Kindes:
[0 weiblich
[0 Mannlich Geburtsdatum:

19. Ist dies |lhr erstes Kind oder haben Sie schon andere Kinder?

[] Es ist das erste Kind [] Wir haben noch andere Kinder

Wieviele andere Kinder haben Sie?

Was sind die Geburtsjahre Ihrer Kinder?

20. Seit wann leben Sie in der Schweiz?

Mutter [ Seit Geburt [ seit (Jahreszahl, zB. 1996)
Vater [] seit Geburt [ seit (Jahreszahl, zB. 1996)

21. Welches ist lhr Herkunftsland?
Mutter [] Schweiz [] Anderes, welches?

Vater [] Schweiz [] Anderes, welches?
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22. Welche Ausbildung haben Sie?

Geben Sie alle abgeschlossenen Ausbildungen der Mutter in der Kolonne a) und des Vaters in der
Kolonne b) an. Mehrere Antwarten sind maéglich.

a) b)
Abgeschlossene Abgeschlossene
Ausbildungen der Mutter  Ausbildungen des Vaters

Die obligatorische Schule (oder einige Schuljahre)
Berufslehre, Berufsschule

Handelsschule oder technische Schule

Lehrkrafte-Seminarien (z.B. Kindergarten,
Primarschule), Musiklehrkrafte, Turn- und
Sportlehrkréfte

Universitat, Hochschule oder Fachhochschule

O 0 ooagd
O o ooog

23. Wie lautet Ihr erlernter Beruf bzw. Ihr héchster erworbener Abschluss?
(z.B. Kaufménnische Angestellte, Elektromechaniker, Krankenschwester)

Mutter:

Vater:

24. Welche Sprachen werden bei lhnen zu Hause gesprochen?
Deutsch
Franzdsisch

Italienisch

O0O00O

Andere Sprachen, namlich:

25. Wer hat diesen Fragebogen beantwortet? Bitte kreuzen Sie alle beteiligten Personen an:

0  Mutter
0 vater

[0  Andere Person, namlich:

Heutiges Datum: Tag Monat Jahr

Vielen Dank fur die Beantwortung der Fragen. Bitte schicken Sie den Fragebogen an folgende Adresse:
CF-Neugeborenen-Screening, PD Dr. med. Claudia Kuehni, Institut fir Sozial- und Praventivmedizin, Finkenhubelweg 11, 3012 Bern
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