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ARTICLE INFO SUMMARY

Key"{"’rde ) This paper describes a preschool child who had persistent symptoms suggestive of significant cystic
E\Z:}tllr;gbrosm fibrosis lung disease over a period of eighteen months following first isolation of Pseudomonas aeruginosa.
Hypersensitivity Pesplte vigorous anti-infective treatment and extensive m_vestlgatlons seeking undetected infection,
Child improvement only occurred once severe cat allergy was diagnosed and cats were removed from the
Preschool household. Whilst infection is the most common cause of respiratory exacerbations in cystic fibrosis, this

article serves as a reminder that it is important to consider non-infective pathologies when the response
to anti-infective treatment is unexpectedly poor.
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INTRODUCTION

Pulmonary exacerbations in cystic fibrosis (CF) are common,
with preschool children experiencing an average of 3.66 exacer-
bations per year, of which approximately 20% will require hospital
admission [1]. There are currently no standard criteria by which
exacerbations are diagnosed [2]| and, given the difficulties of
performing spirometry in preschool children [3], objective
measurements of lung function in this age group are lacking.
Furthermore, as children are often unable to expectorate sputum,
oropharyngeal cultures are used as an alternative but have poor
sensitivity and do not reliably predict the presence of pathogens, in
particular Pseudomonas aeruginosa (Pa), in the lower airways [4].
Diagnosis of pulmonary exacerbations in children therefore relies
on clinical signs and symptoms such as increased cough and
crackles on chest auscultation [5] which are non-specific and can
thus be misleading. This paper describes a patient who presented
with symptoms suggestive of an infective exacerbation whose
symptoms were in fact the result of allergic airway disease, which
is a common fellow traveller in CF [6].

CASE REPORT

A two-year-old boy diagnosed with CF (AF508/3905insT) in the
newborn period following a bowel perforation on day three of life,
presented with a first growth of Pa on cough swab in January 2011
and was initially treated with oral ciprofloxacin and nebulised
colistin. Due to ongoing symptoms, he then received a two-week
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course of intravenous (IV) antibiotics and was kept on nebulised
therapy. Subsequent oropharyngeal cultures grew Pa (non-
mucoid) and he was treated with further oral antibiotics. He
had recurrence of a moist cough in February 2012 (aged three
years) and was treated with intravenous antibiotics; bacterial
cultures were negative but there was minimal improvement in
symptoms. He had a persistent cough until May 2012 and parents
stated that “he had not been right for months” and he was
therefore readmitted in June 2012 for further intravenous
antibiotics. He underwent flexible bronchoscopy as there was
no improvement after two weeks of IV ceftazidime and tobramycin
and had a third week of IV colistin and meropenem. Bronchoal-
veolar lavage grew only scanty Aspergillus fumigatus. The IgE
concentration was was 114 IU/ml and specific IgE to Aspergillus
fumigatus was 0.36 IU/ml. Due to a relative lack of improvement
and despite these findings, he was commenced on itraconazole and
a five-day course of oral prednisolone prior to discharge.
Symptoms improved for a brief time but when he was seen
again in outpatients in August 2012 there had been a recurrence of
his cough, which was worst at night and first thing in the morning.
It was felt that he may be having a reaction to nebulised colistin, so
pre-dosing with salbutamol was commenced with some improve-
ment. The history was subsequently revisited and it transpired that
there were two cats in the house, which had been present since the
child was born, but no family history of atopy and no smoking
contacts. A repeat IgE concentration was 239 IU/ml but the specific
IgE to cat dander was grossly elevated at 57 IU/ml. Specific IgE to
dog dander, grass and tree pollen were also moderately raised. Cats
were therefore removed from the house and there was significant
improvement in symptoms over the following four months.
Ventilation scan in February 2013 was unremarkable and he
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was entirely asymptomatic. Itraconazole was stopped and the
child has remained well; he has had no bacterial growths for
almost two years and there is a plan to stop nebulised colistin if he
remains symptom-free.

In this case, persistent cough during 2012 was not necessarily
indicative of an infective exacerbation of CF but, because of the
unreliability of oropharyngeal culture and previous growths of Pa,
negative cough swabs were considered a poor indicator of true Pa
status. Spirometry may have revealed an obstructive picture (airway
hyper-responsiveness with a relative reduction in FEV; compared to
FVC)but could not be performed given the age of this child and in any
case this picture is not uncommon in CF without concomitant
asthma. In retrospect, the fact that symptoms improved during a
family holiday to Antigua and after starting oral steroids are in
keeping with allergic sensitisation. This highlights the importance of
revisiting the history in chronic conditions such as CF where patients
are seen regularly and are therefore less likely to be asked about
social circumstances during consultations when compared with
patients who have been newly referred.

DISCUSSION

The diagnosis of asthma in preschool children is complicated
and is particularly difficult in patients with CF [7]. “CF asthma” is
the term applied to patients who have episodes of airway
obstruction reversed by bronchodilators, a family history of
asthma or, as in our patient, evidence of atopy [8] with prevalence
of around 14% in preschool children [9]. The incidence of allergy
(hypersensitivity) and asthma in children with CF has been shown
to be higher than in the general population [8,10] although the
pathophysiology may be different to that of non-CF asthma, as
demonstrated by different responses to inhaled methacholine and
histamine [11] and the fact that the major allergic responses are to
Aspergillus fumigatus and other moulds as opposed to the more
usual aeroallergens such as house dust mite [12]. The basic defect
in CFTR may itself predispose to an asthmatic phenotype, as
suggested by the finding of increased incidence in heterozygotes
with one mutation [13], although the evidence for this remains
equivocal [14,15]. Airway remodelling and increased smooth
muscle mass, reminiscent of that seen in non-CF asthma, has been
demonstrated in CF [16,17] but it remains unclear whether this is
due to mutations in CFTR (which is expressed in smooth muscle
[18]) or secondary to infection and chronic inflammation.
Regardless of the purported differences in pathophysiology,
diagnosis and management of both CF and non-CF asthma is
similar [7] and beyond the scope of this article.

Elevated IgE antibodies to cat dander are present in 62% of
children with asthma [19] although the effect of exposure in early
life remains unclear [20]. The cat dander protein Fel d 1 is the major
cause of allergic human responses to cat [21] but does not directly
activate the human inate immune system [22]. It has recently been
demonstrated that Fel d 1 is only recognised by toll-like receptors
(TLR4) when bound to lipopolysaccharide (LPS), a component of
the cell membrane of gram-negative bacteria such as Pa, and that
immune responses are only triggered in the presence of a third
protein (MD2) which binds LPS to TLR4. This may explain why a
higher incidence of allergy, previously attributed to increased
antigenic effect secondary to retention in thick secretions and
action on already damaged airway epithelium, has been noted in
CF patients with Pa infection [23]. Counter to this theory is the
finding that sensitisation to cat dander on skin prick testing is only
16% in allergic children with CF, compared to 58% in those without
CF [10], suggesting that the presence of LPS in the airway does not
itself increase the risk of allergy. Although the precise allergic
mechanism of Fel d 1 is becoming clearer, the only current
treatments for cat allergy are antihistamines, which vary in

effectiveness between individuals, cat washing (only transiently
beneficial [24]) or animal avoidance. Whilst avoidance was
successful in this case, it is not always the case due to passive
transfer of allergens between environments [25], the ability of cat
allergens to stay airborne for long periods of time [20] and the fact
that even tiny amounts can elicit a chronic airway inflammatory
response in sensitised individuals [26]. When advocating animal
removal it should be noted that symptoms may not improve
immediately as cat allergen levels can persist for up to 6 months
[27] and, for this reason, if it is not possible to remove an animal
from the home we advise strict segregation away from areas in
which the child sleeps. Phase III clinical trials are currently
underway to investigate the potential of TLR4 antagonists as an
alternative therapy but, as there at least four other major cat
allergens [21,28] which may induce symptoms by other mechan-
isms, this approach is unlikely to be a panacea.
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