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Introduction

Cystic fibrosis (CF) is an autosomal recessive disorder, caused
by mutations in the cystic fibrosis transmembrane conduc-
tance regulator gene (CFTR). Cystic fibrosis may have various
phenotypic expressions in upper airways and lungs. It affects
different systemsandmaycauselife-limitingcomplications.1–4

The incidence is � 1 to 2,000 live births in Caucasians,
being less common in African-Americans (1:17,000) and in
Eastern countries (1:90,000). The number of registered
patients with CF has been growing annually worldwide.
This is associated with the introduction of the national or
local programs of neonatal screening.5
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Abstract Introduction Cystic fibrosis (CF) is a genetic disease that limits the quality of life
mainly due to respiratory symptoms. The relationship between findings of the upper
airways and CF lung disease is not yet completely understood.
Objective The aim of the present study is to describe themost frequent nasal findings
and pathogens in patients with CF and investigate the association between the findings
of the upper respiratory tract and markers of lung disease progression.
Methods Retrospective study in patients with CF from the Pediatric Pulmonology
Department who underwent otorhinolaryngological evaluation between 2015 and
2017. Nasal endoscopy and nasal swab collection were part of the evaluation. The severity
markers used were: percentage of predicted forced expiratory volume in the first second
(FEV1%), body mass index (BMI) and the Shwachman-Kulczycki (SK) clinical score.
Results A total of 48 patients with CF were included. The mean of the predicted
percentage of FEV1% was 83.36�30.04. The average 14 and SK score 89.11� 10.50.
The bacteriology of the nasal swab was positive in 27 (54.1%) patients. Staphylococcus
aureuswas positive in 18 patients, Pseudomonas aeruginosa in 5, Pseudomonas cepacea in 3
and Stenotrophomonasmaltophila in 1 patient. Nasal polypswere found in nineparticipants.
Nasal polyps were found in nine participants and were associated with lower SK score.
Conclusion The pathogens found in the upper airway were, in order: S. aureus, P.
aeruginosa, P. cepacea e S. maltophila. The presence of polyps in the nasal cavity showed
statistical significance and appears to have association with the prognostic factor
measured by the SK score.
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Cystic fibrosis is associated with the production of thick
secretions, and obstruction exocrine glands in the affected
organs.6–8 The respiratory system is mainly responsible for
the severity of the disease and the highest morbidity and
mortality. The upper airways exhibit a range of conditions
such as sinusitis, nasal polyps and mucocele. Lung disease in
CF is characterized by respiratory infection and colonization
by bacteria that lead to irreversible tissue damage. The
microorganisms more frequently involved are: Staphylococ-
cus aureus (SA), Pseudomonas aeruginosa (PA), Pseudomonas
cepacea (PC) and Stenotrophomonas maltophilia (SM).9–12

The relationship between the bacteria of the upper or
lower respiratory tract is not yet completely understood.
Some centers recommend aggressive treatment to infection
as well as colonization of the sinuses, especially if there is
presence of PA or PC.13–17 To monitor the progression of the
disease, some parameters have been currently used as body
mass index ([BMI] absolute value or percentile), forced
expiratory volume in the first second (FEV1%) and the
Shwachman-Kulczycki (SK) score.18

The present study aims to describe the most frequent
nasal findings and pathogens in patients with cystic fibrosis.
In addition, we investigated the association between the
findings of the upper respiratory tract (URT) and markers of
lung disease progression.

Method

This was a retrospective cross-sectional study, involving
patients with confirmed diagnosis of CF in accordance
with the criteria of the CF Foundation. Patients were fol-
lowed-up in the CF Clinic at a University Hospital. All of the
patients underwent otorhinolaryngological evaluation be-
tween 2015 and 2017.

The upper airway evaluation included, among the tests, the
collection of nasal material through a swab and videonasofi-
broscopy. All of the patients were evaluated in the outpatient
Clinic of Otorhinolaryngology of the sameHospital. The collec-
tion was obtained through the nasal swab. (Stuart Swabs,
Absorve/CRAL, Sao Paulo/SP, Brazil). Nasal speculum was
sterilized in autoclave for opening the nasal cavity and then
the swabwas inserted into the nostril to the posterior portion
(posterior nasal apertures) and directed to themiddlemeatus.
This gathering was preceded by the examination of video-
nasofibroscopy to prevent contamination of the URT. The
materialwas sent immediately to themicrobiology laboratory.

The videonasofibroscopy has been performed using a
Mashida ENT 30 PIII flexible fiber-optic nasopharyngolar-
yngoscope with 3.2mm in diameter (Mashida, Madrid,
Spain), coupled to a Toshiba video camera model IKM41A
(Toshiba, Tokyo, Japan) and transmitted to a LG TV model
14FK3RB (LG, Seoul, South Korea). A halogen light source of
250W was used. The present survey allowed the direct
assessment of the nasal cavity status. The parameters ob-
served in the nasal endoscopy were: presence, absence and
aspect of the meatus secretion, the presence or absence of
pharyngeal tonsil and nasal polyps. The results of the oro-
pharyngeal/sputum collection were obtained from the elec-

tronic patient record, respecting the maximum interval of
90 days, when they perform the routine reviews of multidis-
ciplinary outpatient clinic (Pneumology, Pediatric Gastroen-
terology and Physical Therapy). Markers of disease severity
and progression as FEV1%, BMI, and clinical SK score rating,
in addition to the gene mutations, have also been extracted
from the records of the patients.

Newborns and young infantswithout indication of otorhi-
nolaryngological evaluation were excluded from the study.
The present study was submitted and approved by the Ethics
Committee of the University (Approval Number 1,294,834)

The data are described in mean and standard deviation
(SD) for continuous variables, or absolute number and per-
centage (%) for qualitative variables. For the association
between the variables, the following statistical tests were
used: the chi-squared test for categorical outcomes; and the
Student t-test for numerical outcomes. The considered sta-
tistical significance was of p<0.05.

Result

Out of 91 patients who are followed in the Cystic Fibrosis
Clinic of the Hospital, 48 were selected to participate in the
study. From the total of patients in follow-up, those who had
not performed otorhinolaryngological evaluation were
excluded.

In the sample of 48 patients, 30 (62.5%) were male. The
average age was 12.15 years old�6.60. The average percent-
age of predicted values of FEV1% was 83.36�30.04. The
average BMI percentile was 52.10�30.14 and the average SK
score was 89.11�10.50. (►Table 1)

The pharyngeal tonsils were present in 38 (79.1%) of the
participants, inwhich 26 (68.4%) were level 1, 9 (23.6%) were
level 2, and 3 (7.8%) were level 3. No patient presented level 4
tonsils. The bacteriology of the nasal swabwas positive in 26
(54.1%) patients, where 22 were SA, two were PA, one was
Burkholderia cepacea, and onewas SM. In 22 patients (45.8%)
the result of the culture was negative.

Considering the standard method used on most of the
centers (oropharynx swab or sputum), the colonization
showed a pattern similar to nasal collection: positive in 27
(56.2%) patients, in which 18 were SA, 5 were PA, 3 were PC,
and SM was positive in 1 patient. The culture was negative in
21 (43.7%) participants. In the present study, patientswhohad
positive colonization by the traditional method (oropharynx/
sputum), had a statistically significant chance of being identi-
fiedalsoby thecultureof thenasal cavity (p<0.001).However,
the association is not perfect, and it showed lowcorrelation for
detection of gram-negative germs.

Thepresenceofnasalpolypswassignificantlymorefrequent
in older children. Nasal polypswere observed in 9 participants,
adults and children, at an average age of 17.67�5.65 years old,
while 39 were negative with an average age of 10.87�6.19
(p¼0.004) years old. When the presence of polyps is used as a
diseasemarker innasal endoscopy, there is a strong association
between the presence of polyps and the SK score. The FEV1%
showed anaverage of 88.87�26.51 inpatientswithout polyps,
and 71.88�33.50 in those with nasal polyps, not reaching
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statistical significance (p¼0.136). The average BMI percentile
was53.97�31.39inthosewithoutpolyps, and44.78�23.61in
the ones with nasal polyps (p¼0.414). The average of the SK
score was 92.57�5.38 in those with absence of polyps, and
79.50�9.66 in the oneswith it, showing statistical significance
(p<0.001, ►Table 2)

Discussion

The results of the upper and lower airways culture have been
subject of study in patients with cystic fibrosis to clarify the

possibility of colonization of the upper airway before or with
the lower airway. Hansen et al17 refer to the possibility of the
nasal cavity to serve as a bacterial reservoir and there might
be migration of pathogens to the lower respiratory tract,
which could justify the clinical worsening of these patients.
Nonetheless, it has not yet been possible to establish suffi-
cient evidence for this relation. The present study showed
similarity of germs found in both airway sites evaluated, in
accordance with the literature reports.15,16,19

In the present study, the comparison of bacteriology
between the oropharynx and the nasal cavity allows to check
that the level of concordance, since 83.3% had SA in both
nasal and oropharyngeal samples. However, the correlation
between gram-negative germs was low (22.2%), but the
number of patients with positive culture for these last germs
mayhave been insufficient. This result demonstrates that the
nasal swab can be considered a sensitive method for detec-
tion of the upper airway colonization. It is associated with
the colonization of the lower airway especially when we
observe the data for SA, which was the most frequent germ.
Furthermore, it is relevant to emphasize that the germs
mentioned above have been described as causal pathogens
of chronic pulmonary infection.8,12,20–22

Thepresenceofnasalpolyps in this researchwasof18.7%, in
the total sample. However,whenwe stratify among adults and
children, this number decreases to 10.4% in the sample of
children, corroboratingwith the studyofHenrikssonetal,who
report a finding in � 10% of children with cystic fibrosis.23

The endoscopic examination of the nasal cavity showed
the presence of nasal polyps and, when associated with the
SK score, revealed the predictive value of severity of lung
disease, agreeing with the study of Freitas et al11, which also
features statistical significance between the data of nasofi-
broscopy and the SK score, meaning that patients with more
severe clinical conditions feature more important changes in
nasal endoscopy. From our study, it is still not possible to
conclude whether changes in the upper airways precede the
development of pulmonary disease.15,24,25

Thesmall numberof participantsmaybeassociatedwith the
lack of statistical significance in some of the associations tested
in the present study. On the other hand, CF is still considered a
raredisease,handledalmostexclusivelyonCFcenters intertiary
hospitals, which makes it difficult to include a large number of
patients. Two of the present findings may have clinical rele-
vance: the usefulness of nasal swab for identification of SA, and
the association between nasal polyps with factors of progres-
sion of lung disease. Thesefindings suggest a significant associ-
ation between the upper and lower airways disease in CF.
Therefore, the upper airways assessment should be considered
as an important opportunity for the identification of germs or
signs associated with the progression of the disease.7

Many studies have shown the importance of SA in the
progression of lung disease. Even more recently, methicillin-
resistant SA (MRSA) has been implicated in rapid disease
progression. Cases of MRSAwere not observed in the present
study. However, larger samples might identify this germ and
its relevance.26,27 Considering the upper airway findings, we
may suggest that patients with cystic fibrosis should be

Table 1 Clinical data of patients with cystic fibrosis included in
the upper airway analysis

Total

Patients, n (%) 48 (100)

Age (years old)� SD 12.15�6.60

Gender (male), n (%) 30 (62.5)

FEV1%, average� SD 83.36�30.04

pBMI, average� SD 52.10�30.14

SK score, average� SD 89.11�10.50

Nasal swab, n (%) 96 (100)

Oropharynx swab 48 (100)

Nasal polyp, n (%) 9 (18.7)

Pharyngeal tonsil, n (%) 38 (79.1)

Level 1 26 (68.4)

Level 2 9 (23.6)

Level 3 3 (7.8)

Secretion RN, n (%)

Mucoid 12 (25)

Purulent 5 (10.4)

Absent 31 (64.5)

Secretion LN, n (%)

Mucoid 11 (22.9)

Purulent 9 (18.7)

Absent 28 (58.3)

Abbreviations: FEV1%, forced expiratory volume in one second (per-
centage); LN, left nostril; pBMI, body-mass index-percentile; RN, right
nostril; SD, standard deviation; SK score, Shwachman-Kulczycki score.

Table 2 The presence of nasal polyp associatedwithmarkers of
severity and progression of the disease

Positive Polyp
Average� SD

Negative Polyp
Average� SD

p-value

FEV1% 71.88� 33.50 88.87�26.51 0.136

pBMI 44.78� 23.61 53.97�31.39 0.414

SK score 79.50� 9.66 92.57�5.38 < 0.001

Abbreviations: FEV1%, forced expiratory volume in one second (per-
centage); pBMI, body-mass index percentile; SD, standard deviation; SK
score, Shwachman-Kulczycki score.
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routinely evaluated by the ENT specialist, since the upper
airway seems to contribute to the early identification of
pathogens which are responsible for lower airway compli-
cations. In addition, the collection and culture of secretions
of the nostril can contribute to identify some relevant
infections of patients with CF, especially in cases of positive
cultures for SA.26

Conclusion

The pathogens found in the upper airway, according to the
frequency, were: SA PA, PC, and SM. The presence of polyps in
the nasal cavity showed statistical significance and appears
to have association with the prognostic factor measured by
the clinical SK score.
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