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Dornase Alfa Is Well Tolerated: Data From the
Epidemiologic Registry of Cystic Fibrosis
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Summary. After closure of the Epidemiologic Registry of Cystic Fibrosis (ERCF), a compre-

hensive safetyanalysis of dornase alfawas performed. A planned subanalysis focusedon children

under 5 years old. Reported serious adverse events (SAEs) were assigned a preferred term and

ascribed to a specific organ system. Possible serious adverse reactions to dornase alfa (SADRs)

were identified by reporting clinics. Twenty-eight of 15,865 SAEs (0.18%), occurring in 26 of 6,829

patients ever treated with dornase alfa (0.38%), and no deathswere reported as possible SADRs:

mostwere typical complicationsof cystic fibrosis (CF). Therewasnoevidenceof anyunrecognized

risk of treatment. During 24,586 patient-years of follow-up (FU) of ever-treated patients, SAEs

(mostly typical respiratory complications of CF) weremore frequent on-treatment (0.4999/patient-

year; 95%CI 0.4921–0.5076) than off-treatment (0.3889; 0.3787–0.3992). Thiswas likely caused

by within-patient prescription bias. During 655 patient-years of FU in 328 ever-treated patients

under 5 years old, SAEs (mostly pulmonary exacerbations of CF)were slightly less frequent during

treatment: 0.2911 (0.2367–0.3455) versus 0.3563 (0.3086–0.4040; ns). Results confirm the

safety of dornase alfa in CF patients of all ages. Children under 5 years old tolerate dornase alfa at

least as well as older patients. Pediatr Pulmonol. 2007; 42:928–937. � 2007 Wiley-Liss, Inc.
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INTRODUCTION

Cystic fibrosis (CF) is a hereditary disease caused by
mutations in the gene coding for the CF transmembrane
conductance regulator protein (CFTR) which is involved
in ion conductance across cell membranes. The primary
defect causes ion imbalance resulting in inspissated
exocrine secretions, particularly in the pancreas, lung,
liver, and gastrointestinal tract. A vicious cycle ensues
shortly after birth, characterized by thick mucus obstruct-
ing small airways and thus providing a niche for bacterial
growth, infiltration of lung tissue by neutrophils as a
component of the inflammatory response, discharge of
neutrophil contents including the viscous polyanionDNA,
and increasingly viscous mucus. Chronic infection and
inflammation gradually reduce pulmonary function and
induce irreversible lung damage, which is the most
common cause of death. In 1998 in Europe, the median
age at death for patients with CF was 24 years and median
survival age was 33.9 years.1

Inhalation of dornase alfa (Pulmozyme1, Genentech,
Inc., South San Francisco and F. Hoffmann-La Roche Ltd,
Basel, Switzerland) hydrolyses extracellular DNA in the
respiratory mucus of CF patients and reduces sputum
viscosity. Its efficacy and safety in CF patients aged
5 years and older with FVC >40% predicted was
established in a randomized controlled clinical trial for

up to 6 months.2 A more recent randomized controlled
trial in CF patients aged 6–10 years with well-preserved
lung function3 has confirmed that it reduces the risk of
pulmonary exacerbation and elicits a sustained benefit in
peripheral flows, the earliest pulmonary function tests to
become compromised in CF, as well as in FEV1, for up to
96 weeks. Thus, the benefits of treatment have been
demonstrated in the youngest patients who are able to
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perform reproducible spirometry maneuvers. Although
dornase alfa is increasingly used as early intervention in
young CF patients to help delay the progression of
irreversible lung disease, it has not so far been possible to
include infants and children under 5 years of age in large,
randomized, controlled clinical trials of efficacy and
safety for methodological, logistic and ethical reasons.

Large observational registries that prospectively collect
data on patient outcomes can provide valuable insight into
the usage patterns, safety, and effectiveness of medica-
tions in routine clinical practice, provided that patients are
followed up regardless of prescribed treatment and that
exposure to the drug of interest is collected in sufficient
detail. The Epidemiologic Registry of Cystic Fibrosis
(ERCF) was an observational study sponsored by
Hoffmann-La Roche Ltd that operated in nine European
countries (Austria, Belgium, Denmark, France, Germany,
Ireland, The Netherlands, Sweden, and the United King-
dom) between 1994 and 2000. Its objectives were to help
define the clinical course and natural history of lung dis-
ease in CF patients in Europe, to describe practice patterns
in the treatment of CF pulmonary disease, and to monitor
the long-term safety and effectiveness of dornase alfa in
routine practice. ERCF aimed to enroll all CF patients
attending participating clinics, irrespective of their treat-
ment regimen. Under the direction of its international or
national Advisory Boards of independent university-based
physicians and scientists, ERCF has published numerous
observational analyses on practice patterns,4,5 clinical fac-
tors influencing the course of CF6–9 and outcomes asso-
ciated with antibiotic10 or dornase alfa11 treatment.

ERCF routinely collected information not only on
suspected serious adverse reactions to dornase alfa
(SADRs) but also on all serious adverse events regardless
of cause (SAEs).After completion of theERCFproject, an
analysis was performed to determine the safety of dornase
alfa. Particular emphasis was placed on infants and
children under 5 years of age because safety in this age
group has not been widely studied.

MATERIALS AND METHODS

ERCF prospectively and routinely collected data on
patient demographics, diagnosis and medical history, as
well as longitudinal data on clinical status, medical
conditions, treatment with dornase alfa, antibiotics and
other routine therapies, pulmonary function, microbiology
and SAEs. Participating clinics submitted data for ERCF
either on paper forms or by means of a secure Internet
connection toQuintiles GmbH. In both cases, the datawere
routinely subjected to a series of over 300 computerized
checks of logic and longitudinal consistency, and queries
returned to the reporting center if necessary.

Because ERCF data have been demonstrated to display
a prescription bias whereby older and sicker patients are

more likely to be prescribed dornase alfa as well as other
treatments4,8,11–13 and in order to include as much safety
data as possible, a cross-sectional comparison of the
frequency of SAEs in treated patients, during on-treatment
and off-treatment periods, was planned. The hypothesis
was that, if the prescription bias could thus be eliminated
and if dornase alfa caused no increased risk of SAEs, then
the frequency of SAEs in treated patients should be similar
during on-treatment and off-treatment periods.
Suspected SADRs and causes of death (SAEs reported

as fatal) were also tabulated.

Definition of Serious Adverse Events

SAEswere defined as adverse events that either resulted
in non-routine hospitalization (i.e., hospitalization pre-
cipitated by a specific adverse event) or death, were life-
threatening, required intervention to prevent permanent
impairment or damage to a body function or structure,
resulted in persistent or significant disability or incapacity,
were a congenital anomaly or birth defect in the offspring
of the patient, or were considered serious by the
participating clinic for any other reason. According to
this definition, pulmonary exacerbations of CF that were
treated at home, including those treated intravenously, and
routinely scheduled hospitalizations for observation or
prophylaxis were not generally considered reportable as
SAEs. Each SAE was assigned a preferred term from a
project-specific adverse event dictionary and ascribed to
the corresponding body system. Prior to this analysis,
dictionary assignments entered routinely during the
operation of ERCF were extensively reviewed and
standardized as necessary by two independent drug safety
specialists who were blind to patient treatment. The
preferred term pulmonary exacerbation of CF was
assigned to verbatim terms indicating acute deterioration
or exacerbation of respiratory symptoms regardless of
whether or not a causative organismwas identified.Where
possible, deaths and admissions for procedures were
assigned to the precipitating adverse event. However some
deaths, procedures (e.g., implantation of a device,
administration of antibiotics without a stated reason, etc.
that may be performed prophylactically in CF) and
incompletely specified adverse events (e.g., deteriorating
symptoms, complications from transplant, etc.) could not
be assigned an adverse event term and were considered as
SAEs ascribed to the body as a whole.
Reporting clinics were required to indicate whether or

not they considered eachSAE tobe related tocomplications
of CF and/or possibly to dornase alfa treatment and/or to
other causes. SAEs considered to be possibly related to
dornase alfa (serious adverse drug reactions, SADRs) and
SAEs resulting in death were tabulated separately, but all
SAEs were included in the analysis of frequency, whether
or not they were considered dornase alfa-related or were
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fatal. The data file used was the final ERCF database after
closure of the Registry on December 31, 2000.

Deaths

Themean andmedian age at death were calculated, and
SAEs resulting in death as well as the reporting clinic’s
assessment of their underlying causes (complications of
CF, dornase alfa, or other causes) were tabulated. All
deaths reported to ERCF were included, including deaths
occurring in patients with only 1 day of follow-up (FU)
and in patients whose ultimately fatal SAEs were first
manifest before enrolment or after the defined FU period.

Assessment of Prescription Bias in
Patients Under 5 Years Old

Because the known bias towards treatment of older and
sicker patients with dornase alfa11 suggests that treated
patients are likely to be at higher risk of SAEs than
untreated patients, prescription bias in patients under
5 years old was assessed by comparing, among patients
who had a microbiologic assessment performed, the
percentage of ever treated and never treated patients
who had respiratory cultures positive for Pseudomonas
aeruginosa, Burkholderia cepacia, Staphylococcus
aureus, or Haemophilus influenzae at any time before
their fifth birthday.

SAE Analyses

The planned analyses of the frequency of SAEs
required further definitions as follows:

Total Follow-Up Period

Patients under 5 years of age were identified by their
date of birth and the dates of FU reports on their status. For
the analysis of patients under 5 years of age, the total FU
period for each patient was defined as the time between
enrolment and date of fifth birthday, last clinic visit or
death, whichever came first. Patients with no FU after
enrolment were excluded from analysis.
All patients in ERCF included those who enrolled in

ERCF before their fifth birthday. Total FU for all patients
was defined as for patients under 5 years except that date of
fifth birthday was disregarded.

Patients Ever/Never Treated With Dornase Alfa

Patients were classified as ever treatedwith dornase alfa if
dornase alfa administration was recorded at any time during
the FU period. Patients without any record of dornase alfa
administration in this periodwere classified as never treated.

On-Treatment/Off-Treatment Periods

Patients who were ever treated with dornase alfa were
considered to be on-treatment between start and stop dates

recorded for dornase alfa, provided that (a) where more
than one start datewas recorded, the earliest start datewas
matched with the earliest stop date or the end of the FU
period, whichever came first, (b) start dates after a
previous stop datewerematchedwith the next consecutive
stop date or the end of the FUperiod, whichever came first,
and (c) if treatment commenced before enrolment, the
on-treatment period was deemed to start at enrolment.
Each patient’s on-treatment period was not necessarily
continuous.

Treatment Status of Serious Adverse Events

For patients ever treated with dornase alfa, a SAE was
classified as on-treatment if it occurred between start and
stop dates for dornase alfa as defined above. SAEs
occurring outside these treatment periods but within the
total FU period were defined as off-treatment.

Calculation of Patient-Years of Follow-Up

Total duration of FU was defined as the sum of the time
in years between enrolment and the end of the FU period
for each patient. For each patient whowas ever treated, the
duration of FU on-treatment was defined as the sum of the
durations of individual treatment periods; the duration of
FU off-treatment was defined as the difference between
total duration of FU and FU on-treatment.

Frequency of SAEs per Patient-Year

The total number of SAEs occurring in the population
or subgroup during the FU period was divided by the
corresponding total duration of FU in years. Results were
expressed as means with 95% confidence intervals.
Informed consent and Ethics Committee approval were

obtained by participating clinics as required by national
law at the time of the study. Individual patient data were
submitted anonymously, under a unique ERCF identi-
fication number, and were not revealed to the sponsor.

RESULTS

The ERCF database contained data on 15,979 patients
who were enrolled between 1994 and 2000. Of these,
1,583 patients (9.9%) were excluded from analysis of
SAEs, but not from tabulations of deaths or neoplasia,
because they had no FU beyond the date of enrolment. A
further 34 patients were excluded from all analyses
because they participated in a randomized, controlled trial
of dornase alfa and were subsequently revealed to have
been randomized to placebo and not dornase alfa as
reported to ERCF. Thus the SAE analyses included 14,362
patients, of whom 6,829 (47.6%) received dornase alfa at
some time during FU. Three thousand four hundred
eighty-six of these 14,362 patients were enrolled in ERCF
while under 5 years of age, including 328 (9.4%) who
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received dornase alfa at any time before their fifth
birthday. The disposition of patients in the various safety
analyses is shown in Figure 1.

Suspected Serious Adverse Reactions to Dornase
Alfa (SADRs)

Twenty-eight of 15,865SAEs (0.18%) occurring during
total ERCF FU were classified by the participating clinics
as possibly related to dornase alfa. These suspected
SADRs occurred in 26 (0.38%) of the 6,829 treated
patients and are listed in Table 1. The most frequent
suspected SADR was hemoptysis, although a causal
relationship was suspected in only 19 of 411 hemoptysis
occurrences reported by all patients in the database
(4.6%).

Deaths

Seven hundred eighty-four (4.9%) of 15,979 patients
were reported to have died, for 657 of whom one or more
fatal adverse events and age at death were reported.
Although dornase alfa was used by 301 (45.8%) of these
patients at the time of first manifestation of the fatal SAE,
no fatal SAE was considered by the reporting clinic to be
related to dornase alfa. For 606 patients (92.2%) fatal
SAEs were reported as related to CF, while for 46 patients
(7.0%) they were related to other causes, or medications
other than dornase alfa. The underlying cause of the
remaining five deaths was unknown or not reported.
Median age at death was 21.9 years, mean 22.3� 8.4
(SD), range 0.3–53.5 years.

The 870 fatal SAEs reported in these patients were
attributed to the respiratory system (77.1%), the body as a
whole (14.1%), the digestive system (3.1%), cardiovas-

cular system (2.3%), metabolism and nutrition (0.8%),
urogenital system (0.8%), nervous system (0.7%), hemic
and lymphatic system (0.5%), endocrine system (0.2%),
musculoskeletal system (0.2%), and skin and appendages
(0.1%).

Comparison of Patients Ever and Never Treated

Information on the age at enrolment and duration of FU
for all patients enrolled in ERCF and for patients under
5 years of age who were ever and never treated with
dornase alfa are shown in Table 2. Treated patients were
older than untreated patients at enrolment (all patients
P< 0.0001; aged under 5 years P¼ 0.0013). The mean
duration of total FU in ERCF was shorter for patients
younger than 5 years than overall, presumably because of
later enrolment and censorship of FU at the fifth birthday
in the younger patients.As Figure 2 shows, treated patients
under 5 years of agewere alsomore likely than their never-
treated counterparts to have cultures positive for the
respiratory pathogens typical of CF (P. aeruginosa,
B. cepacia, S. aureus, or H. influenzae) before their fifth
birthday. Except for B. cepacia, the 95% CI for the ever-
and never-treated groups did not overlap.
A summary of the number and percent of patients ever

treated and never treated with dornase alfa who reported
SAEs is shown in Table 3 by body system. Among all
patients,more treated (46%) than untreated (25%) patients
reportedSAEs, although, as described above, only 0.4%of
treated patients had SAEs suspected of being related to
dornase alfa. SAEs that were experienced by >1% of all
treated patients and by � twice as many treated as
untreated patients were pulmonary exacerbation of CF,
medical or surgical procedural interventions that could not
be attributed to specific adverse events, hemoptysis,

Fig. 1. Disposition of patients in the ERCF database.
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pneumonia, pneumothorax, fever and other lung disor-
ders. In patients under 5 years of age these were
pneumonia, fever, increased cough, abdominal pain, and
asthma. All of these SAEs are among the typical
complications of CF. Seven treated patients experienced
respiratory SAEs that were not reported among untreated
patients: rhinitis (4), bronchostenosis (1), pulmonary
metastasis (1), and pleural effusion (1). None of these
was considered by the treating physician as possibly
related to dornase alfa.
The frequency of SAEs per patient-year of total ERCF

FU was 0.1998 (95% CI 0.1946–0.2050) in all patients
never treated and 0.4607 (95% CI 0.4545–0.4669) in all
patients ever treated with dornase alfa. Corresponding
values in patients under 5 years of age were 0.2265
(0.2158–0.2372) and 0.3296 (0.2936–0.3656). Patients
who ever received dornase alfa had more SAEs per year
than those never receiving it.

Comparison of the Frequency of SAEs
On- and Off-Treatment With Dornase Alfa

In an attempt to assess the safety of dornase alfa in an
epidemiologic manner despite the presence of prescrip-
tion bias in ERCF data, the frequency of SAEs per patient-
year of FU was compared during on- and off-treatment
periods in those patients who had been prescribed
treatment with dornase alfa. As shown in Table 4, the
frequency of SAEs per patient year was higher in all
patients during treatment (0.4999) than when ever-treated
patients were not receiving treatment (0.3889) and the
confidence intervals did not overlap. In contrast, in
patients under 5 years old the frequency of SAEs per
patient-year was lower during treatment (0.2911) than off-
treatment (0.3563) and the confidence intervals in this
smaller population overlapped. Similar results were
obtained when patients with FU only on the day of

TABLE 2— Age at Enrolment and Duration of Follow-Up for Patients Enrolled in ERCF Never Treated and Ever Treated With
Dornase Alfa

Duration in years

Group Treatment category N

Median age at

enrolment (Years) Follow-up category Mean Median

All patients Never treated 7,533 7.98 Total follow-up 3.01 3.03

Ever treated 6,829 14.36 Total follow-up 3.60 3.92

On-treatment 2.33 2.10

Off-treatment 1.27 0.60

<5 years Never treated 3,158 1.91 Total follow-up to 5 years of age 1.87 1.70

Ever treated 328 2.41 Total follow-up to 5 years of age 2.00 1.90

On-treatment 0.82 0.57

Off-treatment 1.18 0.92

TABLE 1— Patients in ERCF With Serious Adverse Events Reported as Possibly Related
to Dornase Alfa

Preferred term N

Treated patientsa

pulmozyme related % Related

All 6,829 26 0.38

Respiratory system 2,647 23 0.87

Pulmonary exacerbation of CF 2,370 3 0.13

Hemoptysis 249 19 7.63

Pneumothorax 146 1 0.68

Cough increased 35 1 2.86

Body as a whole 852 1 0.12

Allergic reaction 21 1 4.76

Digestive system 394 1 0.25

Gastroenteritis 14 1 7.14

Special senses 6 1 16.67

Vestibular disorder 1 1 100.00

Urogenital system 47 1 2.13

Genital edema 1 1 100.00

aTwenty-eight possible SADRs were reported by 26 patients treated with dornase alfa. One patient reported

two SADRs of the respiratory system and another patient reported two SADRs, each of which was related to

a different body system.
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enrolment were included or when the FU period was
extended to the 28 days prior to enrolment in order to
include SAEs that may have precipitated enrolment.
These results prompted an exploratory analysis of the
frequency of SAEs in each body system separately.

The higher frequency of SAEs in all patients on dornase
alfa treatment could be ascribed to more frequent
respiratory SAEs during treatment periods than when
patients were off-treatment. The frequency of SAEs in the
three next most commonly affected body systems
remained unchanged (Fig. 3A). In contrast, in children

under 5 years old, respiratory SAEs were less frequent
during treatment than off-treatment although the con-
fidence intervals overlapped (Fig. 3B).

DISCUSSION

ERCF contains longitudinal data on almost 14,400
patients in whom the status of treatment with dornase alfa
is known, and was the largest CF registry in Europe.
Although participation of individual clinics was volun-
tary, ERCF is estimated to have collected data on over 70%

TABLE 3— Patients in ERCF Reporting Serious Adverse Events by Body System*

All patients <5 Years

Ever treated, N (%) Never treated, N (%) Ever treated, N (%) Never treated, N (%)

Total population 6,829 (100.00) 7,533 (100.00) 328 (100.00) 3,158 (100.00)

System organ class

Any 3,118 (45.66) 1,903 (25.26) 108 (32.93) 649 (20.55)

Respiratory system 2,647 (38.76) 1,447 (19.21) 85 (25.91) 477 (15.10)

Body as a whole 852 (12.48) 480 (6.37) 29 (8.84) 168 (5.32)

Digestive system 394 (5.77) 321 (4.26) 12 (3.66) 122 (3.86)

Metabolism and nutrition 87 (1.27) 98 (1.30) 4 (1.22) 62 (1.96)

Cardiovascular system 76 (1.11) 19 (0.25) 0 0

Endocrine system 61 (0.89) 18 (0.24) 0 0

Nervous system 59 (0.86) 32 (0.42) 1 (0.30) 11 (0.35)

Urogenital system 47 (0.69) 31 (0.41) 0 2 (0.06)

Musculoskeletal system 29 (0.42) 6 (0.08) 0 2 (0.06)

Skin and appendages 22 (0.32) 24 (0.32) 0 12 (0.38)

Hemic and lymphatic system 20 (0.29) 11 (0.15) 1 (0.30) 1 (0.03)

Special senses 6 (0.09) 12 (0.16) 0 9 (0.28)

*A single patient may report SAEs from more than one body system.

Fig. 2. Percent of patients in ERCF under 5 years of age with microorganisms typical of cystic

fibrosis, by status of treatment with dornase alfa (mean with 95% confidence intervals).
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of CF patients in the participating countries, from 27% in
Austria to 96% in France and Sweden. The data have been
independently validated in seven participating UK
centers14 and found to be generally of good quality,
probably because of the extensive, routine checking
procedures, but not always ideal for specific research
purposes. All hospitalizations (including those considered
to be routine, which were not reportable to ERCF) and
deaths were found to be less consistently reported than
other key variables, with under-reporting estimated at 2%
and 8% for all hospitalizations and deaths, respectively.
Unreported causes and dates of death in patients whose
death had been reported to ERCF were also detected.14

Although ERCF periodically reminded centers to update
death reports, compliance with this request remained
voluntary and it is reassuring that the validation study
found over 90% of deaths to have been reported, even if
incompletely. It should be noted that frequencies of
adverse events in ERCF are lower than is typical of CF
because only those associated with non-routine hospital-
ization or other serious outcomes were reported. Never-
theless, ERCF represents an excellent source of
observational information regarding the extent and result
of exposure of CF patients of all ages to dornase alfa.
No death was considered by the reporting clinic to be

possibly related to dornase alfa. Furthermore, only 28 out
of 15,865 SAEs were suspected to be related to dornase
alfa and most of these were typical complications of CF
(Table 1). In randomized controlled clinical trials (RCTs)
the frequency of hemoptysis has been found to be similar
in patients treated with dornase alfa and placebo, and the
risk of pulmonary exacerbation has been shown to be
reduced by active treatment.2,3 Since RCTs, are much
superior to observational data in detecting drug-induced
causality, these SAEs are unlikely to be SADRsdespite the
reported suspicion. Single cases of genital edema
(prepucial edema and swelling of the penis), gastro-
enteritis, allergic reaction (unspecified) and vestibular
disorder (dizziness also suspected to be related to CF and

to intravenous aminoglycoside therapy) could not be
attributed with any certainty to dornase alfa. Overall, no
difference in the nature of SAEs was detected between
patients ever and never treated with dornase alfa and no
hitherto unrecognized potential SADR was identified.
Patients treated with dornase alfa have previously been

reported from observational data including ERCF to be
older at the start of treatment and sicker (with lower FEV1)
than untreated patients,4,8,11–13 indicating prescription
bias. The same is true of many other treatments for
CF.4,8,15 Clinical status in children under 5 years old
cannot be assessed the same way as in older patients
because spirometry data are generally not available in this
age group. We therefore estimated the severity of lung
disease in treated and untreated patients younger than
5 years by comparing the proportion of patients who had
respiratory tract cultures positive for the bacteria typical of
CF before their fifth birthday. Results indicate that a
similar prescription bias towards older and sicker patients
exists in the population under 5 years of age. The higher
frequency of SAEs in treated than untreated patients, both
under 5 years old and of all ages, is therefore expected
because of the more advanced stage of disease in patients
selected for treatment.
To reduce the impact of prescription bias, the SAE

analyses focused on patients who had been selected for
treatment with dornase alfa and compared the frequency
of SAEs during on-treatment and off-treatment periods.
All treated patients had more frequent SAEs while they
were receiving dornase alfa than off-treatment, and this
could be ascribed to respiratory SAEs. However, the
nature of respiratory SAEs occurring in ever-treated
patients was typical of CF and no signal suggesting an
unknown safety risk was detected. In a recent multiple
regression analysis ofmortality amongpatients enrolled in
the U.S. Cystic Fibrosis Foundation Patient Registry who
received tobramycin solution for inhalation, the authors
were unable to eliminate confounding by indication.15

Thus, it is likely that our analysis also failed to eliminate

TABLE 4— Frequency of Serious Adverse Events in Patients in ERCF Ever Treated With Dornase Alfa, According to
Treatment Status

SAEs/patient-year

No. of

patients

No. of

patient-years No. of SAEs

95% CI

(lower) Mean 95% CI (upper)

All patients Ever treated 6,829 24586.09 11,327 0.4545 0.4607 0.4669

Off-treatment 4,689 8680.01 3,376 0.3787 0.3889 0.3992

On-treatment 6,829 15906.08 7,951 0.4921 0.4999 0.5076

<5 Years Ever treated 328 655.27 216 0.2936 0.3296 0.3656

Off-treatment 255 387.34 138 0.3086 0.3563 0.4040

On-treatment 328 267.93 78 0.2367 0.2911 0.3455
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prescription bias completely because individual patients
are more likely to receive dornase alfa as they get older or
during more difficult periods of illness.

This interpretation is supported by the analysis of
patients under 5 years old, whose FUwas censored at their
fifth birthday. Despite the smaller number of patients in

this analysis and overlapping confidence intervals, the
trend was clearly the converse of that seen in all patients:
the frequency of SAEs during treatment was lower than
during off-treatment periods in the same patients. The
exploratory analysis suggested that this was due to
fewer respiratory SAEs during treatment. Pulmonary

Fig. 3. Frequency per patient-year of serious adverse events by body system in patients ever

treated with dornase alfa, during off-treatment and on-treatment periods (mean with 95%

confidence intervals). A: All patients; (B) patients under 5 years of age.
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exacerbation of CFwas the predominant respiratory SAE.
In a previous analysis designed to quantify pulmonary
exacerbations in patients 6 years and older regardless of
whether or not they resulted in hospitalization, ERCF
detected a reduction in the number of exacerbations after
dornase alfa initiation.11 This benefit of dornase alfa
treatment has also been demonstrated in clinical trials
conducted in patients aged 6 years and older.2,3 DNA
concentrations are already elevated in bronchoalveolar
lavage fluid from CF patients under 5 years old16,17 and
randomized placebo-controlled pilot studies of dornase
alfa in preschool children have detected improvements in
high resolution computed tomography score18 and
maximal flow at functional residual capacity ðV0

maxFRC
Þ.19

These finding indicate that the basic pathology in CF
patients younger and older than 5 years of age is similar.
For these reasons, the most likely explanation of the
results in preschool children is that residual prescription
bias was counteracted by a lower frequency of hospital-
ization, probably for pulmonary exacerbation, in treated
patients. Thismay have been observed in the SAE analysis
for this age group because patients under 5 years of age are
more likely than older patients to be hospitalized when an
exacerbation occurs. Thus, the safety analysis in patients
under 5 years old not only confirms the safety of dornase
alfa in infants and young children but also supports the
conclusion from pilot RCTs18,19 that they may benefit
from treatment.
In conclusion, the ERCFdatabase confirms the safety of

dornase alfa in patients of all ages, despite a clear bias
towards prescribing dornase alfa to patients who are older
or who are currently experiencing complications of CF. In
particular, patients under 5 years old who were treated
with dornase alfa had a similar frequency of adverse
events resulting in hospitalization or other serious out-
comes during treatment as in off-treatment periods. These
data indicate that CF patients under 5 years of age tolerate
dornase alfa at least as well as older patients.

ACKNOWLEDGMENTS

We gratefully acknowledge the tremendous efforts of
all participating data collectors and clinical directors who
made this study possible. The late Dr. Christian Koch was
instrumental in the initial interpretation of these data and
we miss him dreadfully. We would also like to thank
Professors H. K. Harms, G. Mastella and J. Navarro,
members of the former ERCF Board. Thanks are also due
to Karen Heide and Lisa Lawrence-Miyasaki of Genen-
tech, Inc., for reviewing the assignment of preferred terms
for SAEs within ERCF and to Maurizio Rainisio for
advice on the analysis. The former ERCFAdvisory Board,
an independent team of university-based physicians and
scientists, acknowledges financial support for ERCF from
F. Hoffmann-La Roche Ltd. (Basel, Switzerland).

REFERENCES

1. ERCF Annual Report 1998.

2. Fuchs HJ, Borowitz DS, Christiansen DH, Morris EM, Nash ML,

Ramsey BW, Rosenstein BJ, Smith AL, Wohl ME. Effect of

aerosolized recombinant human DNase on exacerbations of

respiratory symptoms and on pulmonary function in patients with

cystic fibrosis. N Engl J Med 1994;331:637–642.

3. Quan JM, Tiddens HAWM, Sy JP, McKenzie SG, Montgomery

MD, Robinson PJ, Wohl ME, Konstan MW. A two-year

randomized, placebo-controlled trial of dornase alfa in young

patients with cystic fibrosis and mild lung function abnormalities.

J Pediatr 2001;139:813–820.

4. Koch C, McKenzie SG, Kaplowitz H, Hodson ME, Harms HK,

Navarro J, Mastella G. International practice patterns by age and

severity of lung disease in cystic fibrosis. Data from the

Epidemiologic Registry of Cystic Fibrosis (ERCF). Pediatr

Pulmonol 1997;24:147–154.

5. Delaisi B, Grosskopf C, Reignault E, Goehrs JM, Navarro J.

Registre international sur la mucoviscidose: comparaison des

données françaises avec les données européennes pour 1995.
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