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Summary. Strain genotyping and clinical surveillance did not identify any cross-infection with 

P. aeruginosa in patients attending a bronchiectasis outpatient clinic. Consistent with the 

position statement, our study suggests that the risk of cross-infection with P. aeruginosa in 

bronchiectasis is small. 
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To the Editor: 

The nosocomial acquisition of opportunistic pathogens, particularly Pseudomonas 

aeruginosa, has been repetitively documented in individuals with cystic fibrosis (CF) [1]. 

Cross-infection is also a concern in bronchiectasis not due to CF [2]. This issue has not been 

addressed by the ERS 2017 guidelines for the management of adult bronchiectasis [3], but  

the European Bronchiectasis Network (EMBARC), the EMBARC patient advisory group and 

the European Reference Network (ERN-Lung) Bronchiectasis Network have released a 

position statement in the Journal by 2018 [4]. Based on the available evidence the risk of 

cross-infection with P. aeruginosa was judged to be small.  

The position statement explicitly refers to the three most recently published multi-centre and  

single-centre studies which reported the genotypes of in total 704 P. aeruginosa isolates 

collected from 177 patients seen at ‘non-CF bronchiectasis centres’ in the UK [5-7]. Unlike 

CF where the Liverpool epidemic strain had spread among the CF community in the UK [8, 

9], whole-genome sequencing of strains from 16 centres detected no widespread 

transmissible strain in the UK bronchiectasis community [5]. However, the two single centre 

studies identified one duo and one trio among 86 patients who were sharing strains likely to 

have been acquired through cross-infection [6, 7].  

During the last 35 years we in Hannover have set up one of the worldwide largest strain 

collections of more than 5,000 P. aeruginosa isolates, mainly from aquatic habitats in the 

environment and from human infections, particularly ventilation-associated acute pneumonia 

and chronic airway infections with COPD or CF [10]. Since our current knowledge of the 

epidemiology of airway infections with P. aeruginosa in non-CF bronchiectasis is based on 

data gathered in the UK, we reasoned that a further surveillance study in another country 

backed up by the largest database of transcontinental P. aeruginosa genotypes should 

provide added value to clarify the issue of cross-infection in bronchiectasis. 



From November 2017 to May 2018 all P. aeruginosa isolates which had been retrieved from 

respiratory secretions of patients attending the local ‘Bronchiectasis outpatient clinic’, were 

genotyped by a custom-made microarray following the published protocol [11]. The low-

resolution microarray represents clone types of the conserved P. aeruginosa core genome 

with 16 informative single nucleotide polymorphisms (SNPs) and intraclonal variants with 42 

marker genes of the variable accessory genome [11].   

Of the 143 bronchiectasis patients who were seen during the study period P. aeruginosa 

was cultured from the respiratory secretions of 49 patients (34%). Thus the prevalence of P. 

aeruginosa – positive patients is significantly higher at our local clinic (P = 0.006, Fisher’s 

exact test) than that of 21.7% calculated from the meta-analysis of 21 observational cohort 

studies [12]. One patient was co-colonized with two clone types, but the other 48 patients 

were just carrying one clone type in their airways. P. aeruginosa isolates were collected from 

eight patients on two or more occasions. The microarray yielded always identical genotypes 

suggesting that during a short period of six months the turnover of clones is low in 

bronchiectasis patients. 

We compared the spectrum of clone types in bronchiectasis patients with those in the global 

P. aeruginosa populations in the environment, acute pulmonary infection and chronic airway 

infections in patients with CF (Figure 1).   22%, 28% and 24% of the local bronchiectasis 

patient population were carrying P. aeruginosa clones in their lungs that belong to the 15 

most common clones in the environment, acute infection and CF, respectively [10],  

including the worldwide most prevalent clones C and PA14 [13]. These proportions of 20-

30% match with results from the adult bronchiectasis service in the north-east of England 

who employed the same microarray for strain genotyping [6].    

Of the 49 patients, five patient pairs and four patient trios shared the same clone with each 

other. Thereof an identical genotype in both core and accessory genome markers was 

observed in three pairs and two trios pointing to the possibility that these twelve patients 



could have acquired their P. aeruginosa strains by transmission from shared sources. To 

clarify this point, we next extracted strain genotypes collected in the CF clinics Munich and 

Hannover from our database.  Of 313 isolates collected from 221 CF patients seen at the CF 

clinic in Munich, 174 strains belonged to clones detected in two patients or more and 77 

strains thereof (44%) shared an identical genotype in all markers with at least one other 

strain. Similarly, of 1,112 isolates collected from 134 CF patients from the CF clinic 

Hannover, the clone type of 191 strains was identified in isolates from two or more patients. 

117 of the 191 strains (61%) shared an identical genotype in all markers of the core and 

accessory genome with at least one other strain. When we removed the 10 most common P. 

aeruginosa clones that are found worldwide in biotic and abiotic environments [10], 99 

strains with shared clone type remained 29 of which having partners with identical genotype. 

This example demonstrates that the knowledge of the population structure of a bacterial 

species (Figure 1) is necessary for the proper interpretation of the abundance and 

transmission of clones and genotypes. 

In the case of the Hannover CF patient population, we had robust epidemiological data to 

discriminate between transmission and coincidental acquisition of the same genotype.  Of 

the 117 cases of shared P. aeruginosa clones, patient-to-patient transmission or nosocomial 

acquisition from a common source could not be excluded for 36 cases 17 of which were CF 

siblings [14]. Of the 19 remaining nosocomial transmissions, 14 cases happened in the 

1980s prior to the introduction of patient segregation and hygienic control measures [15] and 

5 cases happened during the last 30 years [16]. These data demonstrate that only a small 

portion of shared genotypes could be ascribed to nosocomial transmission.   

Considering this background we examined the epidemiology of the cases from the outpatient 

bronchiectasis clinic with shared genotypes all of which but one belonged to abundant 

clones in environment and disease (Figure 1) [10]. First of all, all pairs and trios of patients 

never had an appointment at the same day during the last four years. Nine of the twelve 

patients were already chronically colonized with P. aeruginosa at their first visit of the 



bronchiectasis clinic. Four samples of the study which showed matching P. aeruginosa 

genotypes were collected at this first visit. These data from the patients’ records provide 

strong evidence that none of the twelve patients had acquired P. aeruginosa from a source 

at the bronchiectasis clinic. Most likely the patients became colonized with P. aeruginosa on 

independent occasions. This interpretation is in line with the conclusion drawn from the 

genotyping of 2,921 isolates from 1,448 independent habitats that the P. aeruginosa 

population is dominated by few epidemic clone types [10]. Nine of the ten shared genotypes 

of the bronchiectasis patients belong to the 20 most frequent clones that have an absolute 

share of 44% in the population [10].  

In summary, shared P. aeruginosa genotypes need to be discussed in the context of the 

bacterial population biology (Figure 1) and the patient’s records. No evidence for patient-to-

patient transmission was identified in this study. Consistent with the position statement [4], 

our data suggest that the risk of cross-infection with P. aeruginosa in bronchiectasis is small. 
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Figure Legend 

Figure 1. Venn diagram of the number of habitat-specific and shared clone types in the P. 

aeruginosa population [10]. Habitats are differentiated by environment (red, 1), acute human 

infections (green, 2) and chronic airway infections in people with CF (blue, 3) or 

bronchiectasis (yellow, 4). Numbers in italic indicate the five clone types (hexadecimal code 

[11] 0C2A, EA0A, EC29, F429, F469) in the local outpatient bronchiectasis population with 

identical genotypes of core and accessory genome detected by multi-marker microarray [11] 

in two or more patients. 

 

 




