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Sputum Cultures and Clinical Interpretation in the

Management of Acute Pulmonary Attacks in a Child with
Cystic Fibrosis

Kistik Fibrozisli Bir Cocukta Akut Akciger Ataginin Yonetiminde Balgam KultUrleri
ve Klinik Yorumlanmasi

Fatma Dilsad Aksoy(!D), Mustafa Hacimustafaoglu

Division of Pediatric Infectious Diseases, Department of Pediatrics, Uludag University Faculty of Medicine, Bursa, Turkey

Questions: The interrelated questions are summarized as follows. And the answers are shared.

1) When the sputum culture were not available in a child with cystic fibrosis, would it be appropriate to take a throat culture in spite of sputum culture?
2) Is it appropriate not to begin the treatment until the sputum culture results available in an afebrile child with cystic fibrosis?

3) Is it necessary to take a control sputum culture during or at the end of the treatment? If it is yes, when should it be taken?

4) How should the treatment be managed if the sputum culture taken is resistant to the given treatment?

(The questions came from different physicians)
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Answers (Fatma Dilsad Aksoy, MD;
Mustafa Hacimustafaoglu, MD)

Introduction and general information: In the treatment
approach of pulmonary infection attacks in cystic fibrosis
(CF), almost all guidelines recommend appropriate antibiotic
therapy for bacteria grown in the culture of respiratory secre-
tions (sputum). CF patients often carry the same bacteria in
their airways for a long time. According to the guidelines of
the Cystic Fibrosis Foundation, sputum or throat swab cultu-
res are recommended every three months on average during
routine clinical visits. These cultures are relatively consistent
with culture results obtained during a recent episode of lung
infection. Almost all guidelines recommend the selection of

antibiotics with efficacy against pathogenic bacteria growing
in the patient’s recent respiratory tract/secretion cultures in
the treatment of acute pulmonary attacks. Therefore, if the
bacteria that grow in respiratory secretions have not chan-
ged since the last attack, it makes sense to apply the same
antibiotic therapy that was successful before. The antibiotic
treatment selected at the beginning of the attack is changed
only if the clinical response is insufficient, and new cultures
are taken to guide the therapy. If a routine culture has not
been performed within a few weeks prior to the onset of an
acute attack, it is usually appropriate to take the sputum cul-
ture, begin the ampiric therapy, and act according to the cli-
nical outcome and culture results.
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Traditional approach to treating CF pulmonary exacerbati-
ons; antibiotic treatment is given according to the recent cultu-
re antibiogram results. Traditionally, culture antibiogram results
are expected to be directly compatible with clinical success.
However, increasing evidence has shown that selecting antibi-
otics based on antibiogram susceptibility testing, especially for
Pseudomonas aeruginosa, may not improve the clinical outco-
me results significantly. This has led some CF centers to reduce
the frequency of routine antibiotic susceptibility testing for P
aeruginosa from once every three months to once a year.

In a meta-analysis planned to evaluate whether the clinical
response to antibiotics given in lung attacks is consistent with
the results of antibiotic susceptibility test. Of the 13 studies
evaluated, 11 failed to show that antibiotic sensitivity results
in sputum culture predicted clinical response. However, most
of the studies covered in this systematic review evaluated pa-
tients infected with P. aeruginosa. For other CF bacteria; the
data required to evaluate the value of the antibiotic suscepti-
bility test are insufficient to make any meaningful interpreta-
tion. Therefore, it will be appropriate to use susceptibility test
results for antibiotic selection for non-Pseudomonas bacteria
until new literature evidence is available.

Especially for Pseudomonas, there are some reasons of the
weak correlation with antibiotic susceptibility test results and
clinical success in CF;

a) In studies where antibiotic susceptibility test results
were repeated, significant differences were found when the
same morphotype was tested multiple times even in the same
laboratory, or when a single isolate was tested by more than
one laboratory.

b) The same bacterial species obtained from different
airway segments of the same patient may have different phe-
notypes, including different antibiotic resistance profiles. In
addition, the airway environment (such as a thick mucus layer)
of patients with CF is similar to the environment of biofilm-for-
ming bacteria, and therefore the penetration of antibiotics
into the infected mucoid issue and clinical treatment success
may be lower than expected.

¢) The culture conditions used by clinical microbiology la-
boratories are not exactly the same as the in vivo airway envi-
ronment of CF patients. Bacteria may be sensitive to one par-
ticular antibiotic in one environment and not to be sensitive
in another.

d) Microbiome studies, revealed that the diversity of bac-
teria in the airway of the patient with CF are much wider than
defined by culture techniques. The role of previously unrecog-
nized bacteria in pulmonary exacerbations and the level of
their response to antibiotics for bacteria identified with stan-
dard cultures is unknown.

It is not unexpected for more than one bacteria to grow
in acute lung attacks. CF guidelines recommend at least one
antibiotic to cover every pathogenic bacteria cultured from
respiratory secretions and dual antibiotics for P. aeruginosa
infections. Evidence is lacking to support the use of dual anti-
biotics for Pseudomonas, although it has in fact been standard
practice for many years; there is considerable debate about
the pros and cons. CF guidelines do not recommend dual
antibiotic administration for other gram-negative organisms
other than pseudomonas, such as Achromobacter spp., Stenot-
rophomonas maltophilia.

While planning the lung attack treatment of a patient with
CF; if there is no culture and antibiogram available; the most
probable factors leading to an acute lung infection attack
(Pseudomonas in particular) should be considered, and ratio-
nally selected antibiotics should be taken into account for the
initial therapy. Retrospective studies show that many patients
will recover clinically with this rational empirical treatment. In
the case of the susceptibility test results of P. aeruginosa are
resistant to the given antibiotics, if clinical success has been
achieved with the given antibiotics, the clinicians should not
hesitate to continue the antipseudomonal antibiotics that the
laboratory reported as resistant. Thus, if a patient is clinically
improving following the initial antibiotics, it is recommended
to continue treatment regardless of the resistance pattern re-
ported from a sample obtained at the start of treatment. In a
study in which 6451 pulmonary exacerbations were evalua-
ted retrospectively in pediatric patients, it was reported that
antibiotic change during treatment was more frequent when
new culture antibiogram tests were performed. However, the-
re was no evidence that it had a positive effect on the clinical
course. If a patient does not show clinical improvement wit-
hin about five days of starting treatment, it is appropriate to
change antibiotic therapy. In this context, if the patient’s cli-
nical response is insufficient, a new treatment plan should be
made, taking into account the results of antibiotic sensitivity,
clinical features and other possible factors.

As a result, in the light of the general information mentio-
ned above, the questions can be answered briefly as follows.

1) When we cannot get a sputum culture in a child with
cystic fibrosis, would it be appropriate to take a throat cul-
ture and act accordingly? First of all, to take the sputum cul-
ture is preferred. However, this may not be possible always, es-
pecially in young children. In this case, a carefully taken throat
culture can do the same. In some cases, it may be preferable
to obtain induced sputum (after nebulized SF or hypertonic
saline). However, during this procedure, it is important to ca-
refully follow the contact and droplet isolation precautions to
prevent contamination of other patients with possibly resis-
tant agents.
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2) Is it appropriate to hold the treatment until the spu-
tum culture is available in a child with cystic fibrosis wit-
hout fever? Fever is generally not expected in acute pulmo-
nary attacks in CF patients. In a patient with an acute attack,
treatment should be started immediately. So, the result of a
new sputum culture is not expected. If there is a sputum cul-
ture taken recently, treatment is started considering the agent
growing and its antibiogram sensitivity. If there is no recent
culture, a dual antibiotic treatment is started empirically and
preferably covering pseudomonas. In this case, the culture
results obtained during hospitalization are evaluated during
follow-up. If the patient has an optimal clinical response, the
empirical therapy that has already been started is continued.

3) Is it necessary to take a control sputum culture du-
ring and/or at the end of the treatment, if so, when should
it be taken? If there is no sufficient clinical response to tre-
atment within five days of the beginning treatment, a spu-
tum culture can be obtained and treatment change can be
made. If there is no clinical response to treatment, evaluation
should also be made in terms of the presence and treatment
of non-pseudomonas bacteria.

4) If the sputum culture taken towards the end of the
treatment is resistant to the treatment given, how should
the treatment be managed? In CF patients, bacteria showing
different resistance characteristics may grow in the same regi-
onal cultures taken at different time periods. In addition, the
the given antimicrobial agent and its antibiotic sensitivity may
not always be in parallel with the clinical ground. Therefore, if
a patient with CF has an optimal clinical response to therapy,
a control sputum culture is not required. Even if the culture
is taken and the antibiogram shows resistant pattern to the
treatment initiated, it will be appropriate to continue the tre-
atment in a patient with a clinical response.
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