Takahiro, J Clin Infect Dis Pract 2022, 7:6

Journal of Clinical Infectious
Diseases & Practice

Airway Bacterial Colonization with Lung Cancer Requiring Chemotherapy

Kiuchi Takahiro*
Department of Thoracic Surgery and Tumors, Oncology Centre of Bydgoszcz, Bydgoszcz, Poland

5 )

Abstract

Bronchial colonization is frequently reported in patients with lung cancer, and has a potential impact on therapeutic
management and prognosis. We aimed to prospectively defne the prevalence and nature of bronchial colonisation
in patients at the time of diagnosing lung cancer.210 consecutive patients with lung cancer underwent a fexible
bronchoscopy for lung cancer. The type and frequency of bacterial, mycobacterial and fungal colonisation were
analysed and correlated with the patients' and tumours' characteristics.

Potential pathogens were found in 48.1% of samples: mainly the Gram-negative bacilli Escherichia coli (8.1%),
Haemophilus infuenzae (4.3%) and Enterobacter spp. (2.4%); Gram-positive cocci, Staphylococcus spp. (12.9%) and
Streptococcus pneumoniae (3.3%); atypical mycobacteria (2.9%); Candida albicans (42.9%); and Aspergillus fumigatus
(6.2%). Aged patients (p=0.02) with chronic obstructive pulmonary disease (p=0.008) were signifcantly more frequently
colonised; however, tumour stage, atelectasis, bronchial stenosis and abnormalities of chest radiography were not
associated with a higher rate of colonisation. Squamous cell carcinoma tended to be more frequently colonised than
other histological subtypes. Airway colonisation was reported in almost half of patients presenting with lung cancer,
mainly in fragile patients, and was signifcantly associated with worse survival (p=0.005). Analysing colonisation status
of patients at the time of diagnosis may help improve the management of lung cancer.
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Introduction

Infections are a natural part of the course of lung cancer. Only a
few studies have presented clinical and microbiological documentation
of them in patients with the malignancy. However, some conditions
exist in this group that makes it prone to infections. ey are:
immunodepression, neutropeny along with changes in endogenic
bacterial ora and local in ammatory reaction caused by co-existing
bronchiectases, and chronic obturatory pulmonary disease (COPD).
Multi-directional treatment of patients with lung cancer can lead to
the development of opportunistic infections [1]. e clinical course
of lung cancer is 0 en complicated by lung infections proved in 9.5%
to 84% of cases. eir diagnosis is very di cult due to non-typical
clinical presentation. e interpretation of x-ray images showing lobar
in ammatory in Itration, atelectasis or pleural uid is ambiguous.

It is estimated that the incidence of lung infections in patients who
underwent pulmonary resection ranges from 2% to 20%. Previous
colonization of the respiratory tract by potentially pathogenic micro-
organisms may increase the risk of post-operative infection and
be a reason for lung infections in the natural course of lung cancer.
Identi cation of bacteria colonizing the lower respiratory tract in
patients with lung cancer may in uence the choice of perioperative
antibiotic prophylaxis and administration of a more e cient empiric
antibiotic therapy for lung infections.

J Clin Infect Dis Pract, an open access journal Volume 7 ¢ Issue 6 * 1000163



Citation: Takahiro K CaCrOBBirway Bacterial Colonizn:

Page 2 of 3

made with calibrated loops and a culture for Gram (-) bacilli. e
following media were used: Columbia Agar +5%, ram blood, chocolate
Agar for Haemophilus and MacConkey’s Agar. e obtained material
was also centrifuged and a microscopic specimen stained with Gram
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patients. Mortality due to post-operative pneumonia in this group of
patients is high and ranges from 22% to 67%. Berghmansetal., analyzing
the localisation and frequency of infections in 275 patients with lung
cancer, found that the most frequent were infections of the bronchial
tree (56%) caused by S. pneumoniae, S. aureus, H. in uenzae, E. coli,
P. aeruginosa and M. catarrhalis. Other authors pay attention both to
Gram-negative bacilli such as H. in uenzae, K. pneumoniae, E. cloacae
and P. aeruginosa isolated in 68% of patients and the Gram-positive
coccus S. aureus [10]. e development of the lower respiratory tract
infection is preceded by bacterial colonization. A relation was found
between bacterial colonization of the bronchial tree and pneumonia in
patients in intensive care units. A similar relation was found in cases
of in ammatory complications in patients a er pulmonary resections
due to lung cancer.

Schussler et al. proved that post-operative pneumonia not only
is diagnosed more frequently in patients with preceding bacterial
colonization but also has earlier clinical manifestation during the
post-operative period. Other authors found a statistically signi cant
relation between the presence of H. in uenzae in a pre-operative
culture of sputum, pharyngeal swab and its tracheal colonization
during intubation and pulmonary infections [11]. According to Sok
et al., strains of pathogenic bacteria detected in BAL obtained from a
resected lung in intraoperative aspirates from the bronchial tree, were
a signi cant cause of in ammatory complications within the chest.
loanas et al. estimated that bacterial colonization of the bronchial
tree in patients with resectable lung cancer is as high as 41%. ey
were of the opinion that the risk factor of such colonization is central
localization of a tumour and high body mass index (BMI). e authors,
however, demonstrated no correlation between the colonization
and post-operative pulmonary infections. In our study, potentially
pathogenic micro-organisms responsible for the lower respiratory
tract infections were found in 30% of patients. e most frequently
isolated bacteria were Gram-positive cocci such as S. pneumoniae
and S. aureus. However, S. pneumoniae was a dominant pathogen.

e bacterium is the most frequent factor responsible for pulmonary
infections including lobar pneumonia [12].

In patients who underwent surgery and were earlier colonized, S.
pneumoniae causes early postoperative pneumonia. In the analyzed
group of patients, we found no strains resistant to penicillin, but three
out of seven examined isolates exhibited resistance to macrolide,
lincosamide and streptogramin B (MLSB phenotype) that excludes
the antibiotics from therapy. e analysis of antibiotic resistance
shows no multi-drug-resistant strains. e isolated micro-organisms
were susceptible to antibiotics commonly used for the treatment of
respiratory tract infections. Our results are similar to those reported by
lonas et al. who also found no multi-drug-resistant bacterial strains in
their clinical material. On the other hand, Radu et al. highlighted the
need for veri cation of recommendations on perioperative antibiotic
prophylaxis in thoracic surgery due to its low e ectiveness. First
generation cephalosporine used as a prophylaxis was ine cient in 84%
of microbiologically documented post-operative pneumonias [13].
In our study, no pneumonias were observed, despite the fact that in
some cases bacterial growth exceeded the level assumed as clinically

signi cant. It should be emphasized, however, that only a small group
of our patients with positive cultures underwent surgery. Due to the fact
that postoperative infections in patients with lung cancer are a serious
clinical problem, they require close co-operation between doctor and
microbiologist. It seems appropriate to supervise bacterial colonization
and infections in this group of patients. Supervision over bacterial

ora colonizing the respiratory tract and its antibiotic resistance in
relation to the stage of lung cancer and risk factors for infections, along
with the analysis of post-operative infections in the patients, enables
e cient perioperative antibiotic prophylaxis and should be the object
of analysis on a bigger group of patients.

Conclusions

Approximately 30% of patients with lung cancer had a respiratory
tract colonized by microorganisms whose number was higher than
the assumed diagnostic level. Among micro-organisms colonizing
the lower respiratory tract, Gram-positive cocci such as Streptococcus
pneumoniae and Staphylococcus aureus were dominant. e analysis
of antibiotic-resistance did not detect multi-drug-resistant micro-
organisms but some strains of Streptococcus pneumoniae exhibited
resistance to macrolide, lincosamide and streptogramin B.
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