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Summary. Background: Health-related quality of life (HRQOL) measurements provide valuable

information about the psychological and social impact of treatment on patients with cystic fibrosis

(CF). This study evaluated the HRQOL of Brazilian patients with CF and assessed the changes in

HRQOL domains over 1 year after dornase alfa (Pulmozyme) introduction. Patients and Methods:

One hundred fifty-six stable patients with CF and 89 caregivers answered the Portuguese-

validated version of the Cystic Fibrosis Questionnaire-Revised (CFQ-R) at baseline (T0), and at 3

(T1), 6 (T2), 9 (T3), and 12 (T4) months of follow-up. Eighteen patients were excluded because they

did not fulfill the inclusion criteria. The patients were analyzed in two groups: those aged 6–

11 years and those aged 14 years and older. ANOVA for observed repeated results and the last

observation carried forward (LOCF) method for missing data were used for the statistical analysis.

Results: After 1 year of follow-up, there was significant improvement in respiratory symptoms

(T4�T0¼8.1; 95% confidence interval (95% CI)¼ [2.1;14.0]; effect size (ES)¼0.35; P<0.001),

Emotional Functioning (T4�T0¼ 5.6; 95% CI¼ [1.1;10.1]; ES¼ 0.31; P<0.05), Social Function-

ing (T4�T0¼6.0; 95% CI¼ [1.3;11.7]; ES¼0.31; P< 0.05), Body Image (T4�T0¼11.9; 95%

CI¼ [4.1;19.7]; ES¼0.42; P< 0.05), and Treatment Burden (T4�T0¼ 5.3; 95% CI¼ [0.3;10.3];

ES¼0.24; P< 0.05) domains in the younger group. A significant improvement in Role Functioning

(T4�T0¼6.1; 95% CI¼ [1.1;11.1]; ES¼0.40; P<0.05), Body Image (T4�T0¼12.6; 95%

CI¼ [3.5;21.7]; ES¼0.46; P< 0.05), and Weight (T4�T0¼11.7; 95% CI¼ [1.8;21.6]; ES¼0.40;

P< 0.05) was obtained in the older group. The caregivers’ CFQ-R showed improvements

in the Digestive Symptoms (T4�T0¼5.5; 95% CI¼ [1.5;9.4]; ES¼ 0.30; P<0.05),

Respiratory Symptoms (T4�T0¼7.6; 95% CI¼ [3.9;11.4]; ES¼ 0.48; P<0.05), and Weight

(T4�T0¼10.1; 95% CI¼ [1.6;18.6]; ES¼0.26; P<0.05) domains. Conclusion: The introduction
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of dornase alfa improved the HRQL of the patients with CF during the first year of treatment.
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INTRODUCTION

Cystic fibrosis (CF) is an autosomal recessive genetic
disease caused by a mutation in the CFTR (cystic fibrosis
transmembrane conductor regulator) gene of chromo-
some 7. The defective CFTR gene affects chloride
transportation in the membranes and induces the produc-
tion of a thick mucus in several organs, with the respiratory
and gastrointestinal tracts being the most affected.
Morbidity and mortality are high, especially due to
respiratory complications, but, although there is no cure,
developments in medical knowledge and aggressive
treatment plans have increased the mean survival of
patients with CF to 37 years in the United States of
America.1 The standard treatment for CF includes three
basic therapies: (1) antimicrobials, (2) fluidification and
elimination of mucus by means of respiratory physical
therapy, the use of mucoactive drugs such as dornase alfa,
and hypertonic saline solution, and (3) supplementation
with pancreatic enzymes and vitamins.2–5 Longer patient
survival increases the importance of newer endpoints
for clinical research and medical practice, such as
health-related quality of life (HRQOL),6,7 as highlighted
recently by the FDA guidance: Patient-Reported Outcome
Measures.8

HRQOL is a multidimensional assessment that includes
the following aspects: physical, functional, social, psy-
chological, and emotional status, and daily life activities
from the patients’ point of view instead of the healthcare
team. It reflects a self-assessment of daily functioning
and personal well being.9 HRQOL is an endpoint that
is increasingly assessed, since biological indicators do
not directly correspond to the patient’s perception of the
disease severity and treatment results. Treatment efficacy
and adherence to new interventions can be assessed
through the HRQOL measurements, especially in patients
with chronic diseases such as CF.

Despite of the increasing importance of HRQOL as
an endpoint in CF studies, as demonstrated by recent
publicatons,10,11 and its clinical benefits, there is a lack of
published studies evaluating the effects of dornase alfa
on the HRQOL of patients with CF. Since dornase alfa
promotes a clinical improvement in patients with cystic
fibrosis,3 it is expected that dornase alfa also improves the
HRQOL of this population.

The aims of this study were to assess the CF burden and
the impact of dornase alfa introduction on the HRQOL of
children and adults with CF during a 1-year period.

PATIENTS AND METHODS

The study was carried out from April 2004 to December
2007 at 16 Brazilian Reference Centers for cystic fibrosis.
Patients of both genders aged 5 years or older with a
confirmed diagnosis of CF (two positive sweat tests and/or
the presence of two identified known CF mutations) were
included. Patients had their dornase alfa treatment
prescribed in accordance with the prescription informa-
tion in the product’s package insert. All of them were
dornase alfa naı̈ve. Parents or caregivers of those patients
between 6 and 13 years of age were also included in the
study. All participants gave written informed consent
before inclusion in the study. They were divided into four
groups: 6–11 years old, 12–13 years old, 14 years or
older, and parents/caregivers of patients between 6 and
13 years of age.

The study did not include patients who did not follow
the prescribed treatments correctly, those who discon-
tinued the treatment for more than a 2-week period in
the month immediately before inclusion, those who had
received dornase alfa in the prior 6 months or a new
investigational drug in the last 3 months, and patients with
a history of psychiatric disease or conditions that could
interfere with their ability to understand the requirements
of data collection.

A sample size of 64 patients in each group was
calculated to identify a variation of 6.5% in the
Respiratory Symptoms domain of the Cystic Fibrosis
Questionnaire-Revised (CFQ-R), based on a minimum
value of type 1 error �5% (0.05) and a test power of 80%,
according to the Brazilian study of CFQ-R validation.12

The CFQ-R is a valid HRQOL measure meeting the most
recent US Food and Drug Administration draft guidelines
on patient-reported outcomes (PROs).7,8

CF quality of life was assessed through the Portuguese
(Brazilian) CFQ-R-validated versions for the four
groups: CFQ-R6–11, CFQ-R12–13, CFQ-R�14, and CFQ-
Rparents.

12,13

The CFQ-R was applied in five outpatient visits (Fig. 1)
for 1 year; these visits took place immediately before the
start of dornase alfa administration (T0) and, subsequently,
every 3 months until 1 year of follow-up: T1, T2, T3, and
T4, respectively. Administration of the CFQ-R was always
preceded by an assessment of the clinical stability in the
last 30 days. In the case of any abnormal events during this
period, the CFQ-R was postponed for up to 15 days after
the recovery of clinical stability.
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Clinical information related to the prior 6 months was
collected at T0, T2, and T4, including age, diagnostic
method, hospitalizations, emergency room visits, treat-
ments performed, pulmonary function (FEV1, FVC,
SpO2, and Tiffeneau index), Shwachman score, treat-
ments for pulmonary acute exacerbation, use of anti-
biotics, and patient impressions about his/her health
condition (improved, maintained, or worsened).

Statistical Tests

A descriptive analysis of all the variables included in the
study was carried out. CFQ-R scores were analyzed by
domain, and a total score for each domain was calculated.
Two approaches were used in the longitudinal statistical
analysis: one analyzed only the observed data (OD) for
each evaluation time point, and the other was the last
observation carried forward (LOCF)14,15 in which the
missing values were replaced by the data from the last
assessment available. Time variations of FEV1, FVC,
SpO2, the Tiffeneau index, the Shwachman score, and
CFQ-R scores were assessed through variance tests with
repeated measurements and multiple comparisons. The
effect size (ES), mean, and 95% confidence interval (95%
CI) of the variations of CFQ-R scores in T1, T2, T3, and T4

were calculated and compared to the baseline (T0). The ES
was interpreted according to Cohen: 0.0–0.2 was a poor
difference; 0.2–0.5 was a small difference; 0.5–0.8 was
a moderate difference; >0.8 was a large difference.16

Statistical tests were two-tailed, and the level of
significance employed was 5% (a¼ 0.5), with P< 0.05
considered as significant.

The project was approved by the Human Research
Ethics Committees of all Centers involved. All of the
patients and/or their guardians signed the free and
informed consent form before inclusion in the study.

RESULTS

Study Population

A total of 156 patients and 89 parents/caregivers
answered at least one clinical record and/or one CFQ-R.
Of those, four patients and their caregivers were excluded
before the statistical analysis for not meeting the inclusion
criteria; they began using dornase alfa more than 15 days
before T0. During the follow-up, another 14 patients were
lost to follow-up due to several problems: withdrawal
from the treatment (4); death (3); frequently missed visits
(1); transference to another city/state (1); pregnancy
(1); lack of medication at the distribution site (1); drug
intolerance (1); low adherence (1); and adverse reaction
(1).

Table 1 shows the demographic, clinical, and laboratory
data of the patients for each age group. The mean age of
the patients was 14.8� 9.7 years (median of 11.1 years,
ranging from 6 to 65 years), and 48% were females. The
mean age at CF diagnosis was 9.3� 9.4 (median of
7.0 years, ranging from <1 to 56 years of age). Only eight
patients (5.7%) were diagnosed by neonatal screening.
One hundred thirty-three patients (90.5%) reported two
abnormal sweat tests, and 42.5% underwent a genetic
study: the most frequent mutations were DF508 in a
heterozygotic state (31.4%), followed by homozygotes
(29.4%) and unknown mutations (29.4%).

At the end of 1 year, the group of patients between 6 and
11 years of age did not present any significant changes in
the mean FEV1 and in the Shwachman score. A total of
63.8% of patients reported that they were feeling a little or
much better, 31.0% reported no change, and 5.2% were
feeling worse. No statistical difference in the clinical
status of this group was found at 6 and 12 months, except
for a significant reduction of emergency room visits
compared to T0 (Table 1).

For the group of patients aged 12–13 years, at the end of
the study, 57.1% were feeling better, 28.6% reported no
change, and 14.3% were feeling worse. No comparative
statistical tests were carried out due to the reduced number
of patients (n¼ 14) (Table 1).

In the older group (14 years of age and older),
pancreatic enzymes, oral supplements, and vitamins were
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Fig. 1. Study design.
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used less frequently than in the younger group (data not
shown). In the older group, 12.5% and 5.4% of the patients
needed home oxygen and 2.1% and 5.4% needed insulin in
the first and second semester, respectively. A significant
increase in the Shwachman score was detected at the end
of the first 6 months (T2) of follow-up compared to
baseline (T0). In regards to the mean value of FEV1, no
reduction was observed during the first year of treatment.
At the end of 1 year, 69.7% of the patients reported that
they were feeling a little or much better, 24.2% reported no
change, and 6.1% were feeling worse. No statistical
difference was observed between T2 and T4 concerning
the improvement/worsening of the patients in this group
(Table 1).

Cystic Fibrosis Questionnaire-Revised

In the CFQ-R6–11 group, the OD analysis revealed a
significant increase in the scores of the following domains

compared to baseline (T0): Respiratory Symptoms (T1, T2,
T3, and T4), Emotional Functioning (T2 and T4), Social
Functioning (T1, T2, T3, and T4), Body Image (T2 and T4),
and Treatment Burden (T2). The LOCF analysis showed a
significant increase in the scores of the following domains
compared to baseline (T0): Respiratory Symptoms (T1, T2,
T3, and T4), Social Functioning (T3), and Body Image
(T2 and T4), as shown in Table 2.

Figure 2 shows the means of all domains for CFQ-R6–11

at baseline (T0) and at the end of 12 months (T4), according
to the LOCF analysis. A gender analysis of this group
revealed a significant difference only in the Physical
Functioning domain (P< 0.005), with the HRQOL
demonstrating a better result for males (data not shown).
When patients between 6 and 11 years of age were
classified according to baseline pulmonary function
(FEV1 <70% and �70% of the expected), an improve-
ment of HRQOL occurred only in the Emotional

Pediatric Pulmonology

TABLE 1— Demographic, Clinical, and Laboratory Data of 152 Patients According to Age Group

Age group

6–11 years 12–13 years �14 years Total

Patients included 79 14 59 152

Loss to follow-up 3 1 10 14

Sex F:M (n) 38:41 4:10 31:28 73:79

Age, years (mean� SD) 8.4� 1.7 12.7� 0.7 24.0� 9.9 14.8� 9.7

Median 8.4 12.8 22.9 11.1

Minimum–maximum 6–11 12–13 14–65 6–65

Age at diagnosis, years (mean� SD) 4.3� 3.7 7.5� 5.2 16.3� 10.8 9.3� 9.4

Median 4.0 8.0 15.0 7.0

Minimum–maximum <1–11 <1–13 <1–56 <1–56

Clinical manifestations at diagnosis

Pulmonary infections (%) 63 (82.9) 10 (76.9) 51 (86.4) 124 (83.8)

Malnutrition (%) 41 (53.9) 6 (46.2) 19 (32.2) 66 (44.6)

Pancreatic insufficiency (%) 44 (57.9) 5 (38.5) 17 (28.8) 66 (44.6)

Dehydration (%) 8 (10.5) 0 (0.0) 3 (5.1) 11 (7.4)

Wheezing attacks (%) 6 (7.9) 2 (15.4) 0 (0.0) 8 (5.4)

Family history (%) 7 (9.2) 0 (0.0) 9 (15.3) 16 (10.8)

Hospitalizations

T0 21 1 27

T2þT4 15 4 16

Visits to the emergency room

T0 231 2 20

T4 131 3 8

Visits to the outpatient clinic due to acute exacerbations

T0 37 3 35

T2þT4 56 7 37

FEV1 (% of expected for height and sex)

T0 79.5� 21.1 68.6� 15.2 65.1� 22.7

T4 83.4� 21.7 67.0� 17.2 67.1� 22.3

SpO2

T0 96.0� 2.3 96.7� 1.9 95.4� 3.6

T4 97.0� 2.1 96.3� 2.8 95.8� 2.2

Shwachman score (mean� SD)

T0 80.7� 12.2 75.2� 13.3 75.2� 15.22

T4 83.1� 12.0 81.1� 10.9 79.2� 12.62

T0, baseline; T2, 6 months; T4, 12 months; SD, standard deviation.
1Fisher’s exact test: T0¼T2; T2¼T4; and T0<T4.
2Analysis of variance with repeated measurements and multiple comparisons: P¼ 0.046. T0<T2, T0¼T4, and T2¼T4.
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Functioning domain in the group with more severe
pulmonary respiratory insufficiency (data not shown).

In the CFQ-R�14 group, the OD analysis showed a
significant increase in the following domains compared
to baseline (T0): Body Image (T1, T3, and T4), Role
Functioning (T1, T2, and T4), and Weight (T4). In the
LOCF analysis, a significant increase in the scores of
the following domains was detected compared to baseline
(T0): Body Image (T1, T3, and T4), and Role Functioning
(T1, T2, and T4), as shown in Table 3. Figure 3 represents
the means of all the domains of CFQ-R�14 at baseline (T0)
and at the end of 12 months (T4) in patients>14 years old.

Considering both genders, no significant difference
was observed in any domain at the end of 1 year of study.
However, a significant improvement of the HRQOL score

was observed in the Health Perception domain in the group
with mild pulmonary dysfunction (FEV1� 70% of the
expected), with no distinction between genders (data not
shown).

The OD analysis for the CFQ-Rparents revealed
significant increases in the scores of the following
domains compared to baseline (T0): Digestive Symptoms
(T3 and T4), Respiratory Symptoms (T1, T2, T3, and T4),
and Weight (T3 and T4). In the LOCF analysis, a
significant increase in the scores of the following domains
was detected compared to baseline (T0): Digestive
Symptoms (T2, T3, and T4), Respiratory Symptoms (T1,
T2, T3, and T4), Emotional Functioning (T2), and Weight
(T3 and T4). Significant changes in the domains of CFQ-
Rparents are shown in Table 4.

Differences between the two statistical techniques (OD
and LOCF) were observed in the Emotional Functioning
and Treatment Burden domains in the CFQ-R6–11

(only OD showed improvement), while Weight (only
OD showed improvement) differed in the CFQ-R�14 and
the Emotional Functioning score differed (only LOCF
showed improvement) in the CFQ-Rparents.

DISCUSSION

Abbott and Hart reviewed the clinical studies of
HRQOL in CF and found that there is an erroneous notion
that the improvement of symptoms or clinical exams is
equivalent to HRQOL improvement. None of the analyzed
studies of six types of interventions showed conclusive
results regarding improvement of HRQOL after the

Pediatric Pulmonology

TABLE 2— Significant Changes (P< 0.05) in the CFQ-R Domains in Patients Between 6
and 11 Years of Age

Analysis Domain Time Difference (95% CI) Effect size

OD (n¼ 59) Respiratory Symptoms T1�T0 6.2 (0.8; 11.6) 0.26

T2�T0 11.4 (5.5; 17.3) 0.48

T3�T0 11.0 (5.6; 16.4) 0.52

T4�T0 8.1 (2.1; 14.0) 0.35

Emotional Functioning T2�T0 4.2 (0.1; 8.3) 0.19

T4�T0 5.6 (1.1; 10.1) 0.31

Social Functioning T1�T0 5.8 (0.7; 10.9) 0.24

T2�T0 6.4 (1.5; 11.3) 0.31

T3�T0 7.4 (2.3; 12.6) 0.39

T4�T0 6.5 (1.3; 11.7) 0.35

Body Image T2�T0 10.1 (2.3; 18.0) 0.28

T4�T0 11.9 (4.1; 19.7) 0.42

Treatment Burden T2�T0 5.3 (0.3; 10.3) 0.24

LOCF (n¼ 66) Respiratory Symptoms T1�T0 5.6 (0.5; 10.8) 0.26

T2�T0 10.5 (4.9; 16.1) 0.46

T3�T0 10.2 (5.0; 15.4) 0.48

T4�T0 7.5 (1.9; 13.1) 0.33

Social Functioning T3�T0 5.3 (0.5; 10.1) 0.30

Body Image T2�T0 9.3 (2.0; 16.6) 0.31

T4�T0 12.1 (5.2; 18.9) 0.43

Effect size: 0.0–0.2, poor difference; 0.2–0.5, small difference; 0.5–0.8, moderate difference; >0.8, large

difference.19

Fig. 2. Comparison of the means of domains of the 6- to 11-year-

old group (n¼66) at T0 (baseline) and at T4 (12 months) (LOCF).
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treatment. Abbott and Hart reinforced that the good
quality of clinical trials is essential for drawing valid
conclusions with regard to the care and interventions
provided to patients with cystic fibrosis. However,
the assessment of the results should not be restricted
to physiological effects and clinical markers. A poor
correlation has been observed between physiological
measurements and the functional capacity of patients, and
disease coping mechanisms may be distinct in different
people despite a similar clinical severity.17,18 The formal
inclusion of HRQOL instruments as a clinical endpoint is
essential to evaluate the impact of new treatments on the
patient’s quality of life.18

Although several instruments are currently used to
assess HRQOL,19 disease-specific questionnaires are
most valuable because they evaluate the burden of the
chronic disease on the patient and on the family nucleus.
These questionnaires identify the clinical domains of
action, and they are more sensitive for detecting minimal
clinically important changes in HRQOL.20–22

The CFQ-R was chosen because it includes all of ages
(from the age of six to adult life), measuring the physical,
emotional, and social impact of the disease on the patients
and their family members. Its validity and reliability are
also well established, and it is translated and validated for
use in Portuguese (Brazil).9,12,23,24

The present multi-center prospective study with a
1-year follow-up allowed for the definition of a standard
baseline reference of HRQOL in the studied population
and a more accurate assessment of HRQOL domain score
trends over time. Few studies have evaluated HRQOL over
a long period of time,25 and some of those studies were
carried out without baseline values, which could have
adversely affected the correct longitudinal assessment of
the results.26 As far as is known, this is the first study that
evaluated the impact of dornase alfa on HRQOL among
patients with cystic fibrosis.

A worse HRQOL perception was observed only in
females in the younger group, and no changes were
detected in the assessment of HRQOL between genders in
the older group. This result differs from those of other
studies, in which females displayed a more pessimistic
perception of HRQOL.27–29 It is probable that a larger
group or a longer follow-up would establish this different
view of HRQOL between the genders or would substan-
tiate the data observed in the present study.

Taking into account the severity of the pulmonary
disease, as assessed by the baseline spirometry, the
Emotional Functioning domain showed improvement
in the CFQ-R6–11 of the most severe group, as did the
Health Perception domain in the CFQ-R�14 of the
mild group, at the end of 1 year. These stratified
results provided an idea about the benefits acquired by
patients in different domains, although further studies
using the same instruments are necessary for a compre-
hensive elucidation of the various intervention influences
on HRQOL.

Pediatric Pulmonology

TABLE 3— Significant Changes (P< 0.05) in the Domains of CFQ-R in Patients �14 Years
of Age

Analysis Domain Time Difference (95% CI) Effect size

OD (n¼ 36) Body Image T1�T0 9.9 (10.0; 17.8) 0.33

T3�T0 12.0 (4.0; 20.0) 0.46

T4�T0 12.6 (3.5; 21.7) 0.46

Role Functioning T1�T0 5.4 (0.4; 10.4) 0.33

T2�T0 5.9 (0.7; 11.0) 0.36

T4�T0 6.1 (1.1; 11.1) 0.40

Weight T4�T0 11.7 (1.8; 21.6) 0.40

LOCF (n¼ 56) Body Image T1�T0 8.3 (1.3; 15.4) 0.33

T3�T0 9.0 (1.5; 16.5) 0.33

T4�T0 9.4 (1.3; 17.5) 0.32

Role Functioning T1�T0 5.4 (0.8; 10.1) 0.33

T2�T0 5.6 (0.8; 10.4) 0.33

T4�T0 5.6 (0.9; 10.3) 0.33

Effect size: 0.0–0.2, poor difference; 0.2–0.5, small difference; 0.5–0.8, moderate difference; >0.8, large

difference.19

Fig. 3. Comparison of the means of domains of the group

�14 years of age (n¼56) at T0 (baseline) and at T4 (12 months)

(LOCF).
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One of the limitations of this study is the absence of a
control group. It would be ethically questionable to use a
placebo, since according to the 2007 CF Pulmonary
Guidelines, a substantial benefit (grade A recommenda-
tion) is associated with the chronic use of dornase alfa for
patients with cystic fibrosis older than 5 years of age with
moderate to severe pulmonary disease. Dornase alfa is
also recommended for patients with mild or asymptomatic
disease (grade B recommendation).3

The present results indicate significant increases
in other domains, apart from Respiratory Symptoms, in
both groups (CFQ-R6–11 and CFQ-R�14), which confirms
that HRQOL is an important clinical endpoint in the
assessment of the patient’s overall well being.

Individual analyses of the domain scores in the CFQ-
R6–11 revealed an expected and significant increase in the
Respiratory Symptoms score at all time points of the
evaluation, which corroborated the expected action of
dornase alfa. On a scale from 0 to 100, the mean increase
of 8.1 points from baseline at the end of 1 year (P< 0.05)
was considered as clinically satisfactory by the research-
ers, despite the small difference in the ES. It was not
possible to correlate this statistically significant result
with the minimum clinically important changes of
HRQOL and to attribute numeric values, as did other
authors.20,22,30–32 Recently, McCoy et al.10 used the same
instrument and obtained an increase of 5.01 points
(P¼ 0.02) in the Respiratory Symptoms domain during
an intervention comprising the inhalation with aztreonam
lysine, and this increase was also considered as clinically
important.

In the other domains, children noticed a significant
improvement in the Emotional Functioning and Social

Functioning, Body Image, and Treatment Burden
domains. During this same period, the children’s care-
givers noticed an improvement only in the Respiratory
Symptoms, Digestive Symptoms, Emotional Functioning,
and Weight domains. These observations suggest that,
after gaining weight, the patient’s self-image and social/
school functioning improves, thus benefiting the Body
Image and Emotional Functioning domains. The intro-
duction of dornase alfa at the same time as the extra-
routine quarterly questionnaires may have shown the
patients that the healthcare team was striving to improve
the family’s overall HRQOL. The different perceptions
among patients, family members, and healthcare pro-
viders were also observed by other authors, especially
concerning subjective attributes.27,33–36

In the older group, however, no significant change in
the Respiratory Symptoms domain was detected. Later
diagnosis, respiratory morbidity, and worse pulmonary
function compared to the younger group may have
influenced this result. The finding that the best response
to dornase alfa occurs in those younger than 12 years of
age has been previously reported.37,38 Nonetheless, even
without significant changes in the Respiratory Symptoms
domain, positive increases in the Weight, Role Function-
ing, and Body Image domains were observed. Without
assessing the patients by means of CFQ-R, it would be
impossible to detect these important increments in other
domains. The evaluation of patients with cystic fibrosis
by means of quality of life questionnaires validates and
justifies the studied intervention, as has been recom-
mended for other chronic diseases.39 It is interesting to
note the change that occurred in the social attitudes of
the group of patients >14 years of age. No important
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TABLE 4— Significant Changes (P< 0.05) in the Domains of CFQ-R Parents/Caregivers of
Patients Between 6 and 13 Years of Age

Analysis Domain Time Difference (95% CI) Effect size

OD Digestive Symptoms T3�T0 5.9 (1.6; 10.2) 0.27

T4�T0 5.2 (0.9; 9.5) 0.30

Respiratory Symptoms T1�T0 6.5 (2.5; 10.5) 0.45

T2�T0 6.2 (1.5; 11.0) 0.36

T3�T0 7.3 (2.9; 11.7) 0.38

T4�T0 7.1 (3.4; 10.8) 0.52

Weight T3�T0 9.4 (1.5; 17.3) 0.29

T4�T0 11.3 (1.9; 20.6) 0.28

LOCF Digestive Symptoms T2�T0 4.3 (0.4; 8.1) 0.19

T3�T0 5.8 (1.6; 10.0) 0.23

T4�T0 5.5 (1.5; 9.4) 0.30

Respiratory Symptoms T1�T0 6.9 (2.3; 11.0) 0.45

T2�T0 6.6 (2.3; 11.0) 0.35

T3�T0 7.9 (3.6; 12.2) 0.44

T4�T0 7.6 (3.9; 11.4) 0.48

Emotional Functioning T2�T0 3.7 (0.4; 7.0) 0.26

Weight T3�T0 8.4 (1.2; 15.7) 0.27

T4�T0 10.1 (1.6; 18.6) 0.26

Effect size: 0.0–0.2, poor difference; 0.2–0.5, small difference; 0.5–0.8, moderate; >0.8, large

difference.19
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socioeconomic changes were expected in these patients
life during the year of evaluation, but after the third month
a significant improvement in the Role Functioning domain
was observed (theoretically not attributed to the intro-
duction of the study drug).

Improvements in various CFQ-R domains were accom-
panied by a stability of pulmonary function during the
studied year and also by a significant improvement in
the Shwachman score in the older group. However, at the
end of the study, the observed changes from baseline FEV1

(% of predicted values) could not be significantly
correlated with the changes from baseline CFQ-R-
Respiratory Symptoms scores. One possible explanation
is the small number of patients and large standard
deviations observed in both groups. Quittner et al.40

evaluated the changes in CFQ-R-Respiratory Symptoms
scores and established minimal clinically important
difference (MCID) scores in exacerbation (8.5 points)
and in stable patients (4 points) chronically colonized with
Pseudomonas aeruginosa. These authors also observed
that changes from baseline FEV1 were not correlated with
the changes from baseline CFQ-R-Respiratory Symptoms
scores (r¼ 0.11, P¼ 0.30). As not all of our patients were
chronically colonized with P. aeruginosa, the MCID
established by Quittner et al.40 was not used.

The use of two statistical techniques (OD and LOCF)
with very close results reinforces the findings of the
present study. The LOCF technique is used by researchers
in longitudinal studies where data loss during the research
may be large, causing difficulty in the interpretation of the
results.14,15

In summary, in the present study showed a significant
increase in the CFQ-R scores of the Respiratory
Symptoms, Emotional Functioning, Body Image, and
Treatment Burden domains in the subgroup of patients
with cystic fibrosis who were 6–11 years old. Simulta-
neously, an increase in the scores obtained for Body
Image, Role Functioning, and Weight were also observed
in the subgroup �14 years of age, and in the Respiratory
Symptoms, Digestive Symptoms, and Weight domains
in the group of caregivers of patients 6–13 years old.
Altogether, these results suggest that the introduction of
dornase alfa improved the HRQOL during the first year of
treatment.
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