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Pseudomonas aeruginosa colonization
in the upper and lower airways of a child
with cystic fibrosis: a father’s meticulous
approach to successful eradication
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TO THE EDITOR:

In cystic fibrosis (CF), an inherited disease, progressive
lung destruction, triggered by chronic pulmonary infection
with opportunistic pathogens, such as Pseudomonas
aeruginosa, is the leading cause of premature death.
Consequently, there is a strong incentive for early
detection and eradication of P. aeruginosa infection.
Monitoring lower airway (LAW) colonization and using
targeted therapy is the current international standard,
which is considered to provide better chances to eradicate
the pathogen before it changes to a mucoid phenotype
and forms biofilms, which then makes eradication nearly
impossible. However, eradication of a novel P. aeruginosa
colonization is challenging, and success rates vary widely
(60-90%)-* in divergent protocols consisting of the
sole use of inhaled antibiotics, such as tobramycin or
colomycin, for periods of about one to six months, or
combining oral ciprofloxacin with intravenous antibiotics.

In the last years, the importance of the upper airways
(UAW) and the paranasal sinuses for eradication success
has been recognized because they are sites for pathogen
acquisition, pathogen persistence, LAW contamination,
and cross-infection.“”) In this context, we implemented
routine UAW monitoring by nasal lavage performed every
three months as a standard procedure at the CF Center
in the University of Jena, in the city of Jena, Germany.
Thereby, we previously identified CF patients with
primary isolated sinonasal P. aeruginosa colonization and
we found that identical P. aeruginosa strains persisted
in the UAW of CF patients after lung transplantation,
initially pseudomonas-free transplanted lungs having
been colonized with those strains.® In addition, we
proved that 96% of the detected P. aeruginosa strains
were genetically identical in both UAW and LAW of CF
patients chronically colonized with that pathogen, which
underscores the “united airway” concept.®

Here, we demonstrate that periodic and close monitoring
of LAW and UAW colonization and the use of an aggressive
treatment regimen resulted in successful and longstanding
eradication of P. aeruginosa in a 13-year-old male patient
with CF (homozygous F508del genotype). In November
of 2011, when the patient was 6 years old, his first P.
aeruginosa colonization was identified by means of a
routine deep throat swab. Subsequently, in accordance

with our standard protocol for intermittent colonization, the
patient was monthly monitored for UAW colonization (nasal
lavage with 10 mL of isotonic saline per nostril) and LAW
colonization (deep throat swabs or sputum collection).®
After detection of the first P. aeruginosa colonization, the
father of the patient meticulously documented all culture
results and treatments and demanded more efficient
therapeutic approaches at every new isolation of the
pathogen. Knowing the common standards of therapy,
we decided to gradually adapt our approach towards an
aggressive eradication regimen with oral or intravenous
antibiotics together with inhaled antibiotic therapy. The
standard procedure with oral ciprofloxacin and inhaled
colistin failed to eradicate P. aeruginosa from the LAW
(Figure 1), and, five months later, the pathogen was
detected in the UAW and LAW. Therefore, we extended
the therapy by including quarterly i.v. cycles with
ceftazidime and tobramycin and permanent treatment
with oral azithromycin. The patients also received colistin
by nasal nebulization via a pulsating aerosol nebulizer
(PARI SINUS™; PARI GmbH, Starnberg, Germany).®
This approach was proven to deliver aerosols into the
paranasal sinuses by a superimposed vibration of 43 Hz,
applied during periods of breath holding. In contrast,
conventional nebulization through the nose was shown
not to deliver relevant amounts of nebulized drugs to the
sinuses.(*? With the continued intermittent detection of
P. aeruginosa in both airway compartments, an off-label
eradication regimen, consisting of simultaneous inhaled
aztreonam for the UAW and LAW, alternated monthly with
inhaled tobramycin, was implemented. Subsequently,
after nine positive P. aeruginosa cultures from the LAW
and three from the UAW, P. aeruginosa was eradicated
in January of 2013, as confirmed by negative cultures
from UAW and LAW samples collected every month
thereafter. In addition, IgG antibody titers related to the
pathogen (alkaline protease, elastase, and exotoxin A)
remained negative, as they had been before and during
the detection of P. aeruginosa in UAW and LAW, in control
samples routinely taken every year. At this writing, the
patient has remained free of the colonization for more
than 72 months, which allowed the therapeutic burden
to be reduced to a minimum.

Our experience has shown that additional routine
sampling of UAW can reveal early sinonasal colonization,
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which, if unrecognized, most probably would have
prevented the successful eradication of the pathogen.
Monthly sampling detected intermittent colonization and
later confirmed complete elimination of P. aeruginosa.
Neither would have been possible if we had followed
international standards for CF care, which only
recommend LAW sampling 2-4 times/year. The use of
inhaled antibiotics alone is likely to fail UAW treatment.
This corroborates the findings of a group of authors®
who showed that if P. aeruginosa is not eradicated
from the entire airway system, it can undergo evolution
and diversification processes in order to adapt to the
immune system of the host in the paranasal sinuses. If
the paranasal sinuses are not considered as a possible
reservoir for P. aeruginosa, after the cessation of an
inhaled therapy alone, the pathogen may descend to
the lungs and cause a new pulmonary colonization
that can be even more virulent.

No side effects were reported during the off-label
eradication regimen. However, the daily burden of
treatment widely exceeded the regular number of
inhalations in CF patients. Nevertheless, our patient
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has been free of colonization for 6 years, during which
the therapeutic burden could be reduced to a minimum.
We show here that the eradication of persistent P.
aeruginosa is possible with a consistent therapeutic
regimen that, in this case, was strongly promoted by
the insistence of the family. This may have contributed
to a relevantly improved prognosis of the pulmonary
function and, thereby, life expectancy of the patient.
Based on our experience, we recommend repeated
microbiological assessment of both UAW and LAW,
especially in patients with intermittent P. aeruginosa
colonization.(® Consequently, such an approach should
also be included in future studies on P. aeruginosa
eradication in CF patients.
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