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Biofilms on Hospital [Shower Hosesl Characterization and Implications
for Nosocomial Infections

Maria J. Soto-Giron,®P Luis M. Rodriguez-R,*® Chengwei Luo,” Michael Elk,® Hodon Ryu,® Jill Hoelle,® Jorge W. Santo Domingo,®
Konstantinos T. Konstantinidis®"®

School of Biology, Georgia Institute of Technology, Atlanta, Georgia, USA® Center for Bioinformatics and Computational Genomics, Georgia Institute of Technology,
Atlanta, Georgia, USA®; School of Civil and Environmental Engineering, Georgia Institute of Technology, Atlanta, Georgia, USAS; Pegasus, Inc,, Cincinnati, Ohio, USA®; Office
of Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio, USA®

Although the source of drinking water (DW) used in hospitals is commonly disinfected, biofilms forming on water pipelines are
a refuge for bacteria, including possible pathogens that survive different disinfection strategies. These biofilm communities are
only beginning to be explored by culture-independent techniques that circumvent the limitations of conventional monitoring
efforts. Hence, theories regarding the frequency of opportunistic pathogens in DW biofilms and how biofilm members with-
stand high doses of disinfectants and/or chlorine residuals in the water supply remain speculative. The aim of this study was to
characterize the composition of microbial communities growing on five hospital shower hoses using both 16S rRNA gene se-
quencing of bacterial isolates and whole-genome shotgun metagenome sequencing. The resulting data revealed a Mycobacteri-
um-like population, closely related to Mycobacterium rhodesiae and Mycobacterium tusciae, to be the predominant taxon in all
five samples, and its nearly complete draft genome sequence was recovered. In contrast, the fraction recovered by culture was
mostly affiliated with Proteobacteria, including members of the genera Sphingomonas, Blastomonas, and Porphyrobacter. The
biofilm community harbored genes related to disinfectant tolerance (2.34% of the total annotated proteins) and a lower abun-
dance of virulence determinants related to colonization and evasion of the host immune system. Additionally, genes potentially
conferring resistance to [3-lactam, aminoglycoside, amphenicol, and quinolone antibiotics were detected. Collectively, our re-
sults underscore the need to understand the microbiome of DW biofilms using metagenomic approaches. This information
might lead to more robust management practices that minimize the risks associated with exposure to opportunistic pathogens in
hospitals.
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Letter to the editor

ot S Peritonitis caused by Blastomonas natatoria in a
Lech Mavar? . . : s s
Lech Mar' patient submitted to peritoneal dyalisis
Jasé & Sinchez’
Laura Cardefiosg
Diego Domingo
"Department of Microhiclogy, Imsbtuto de Investigaciin Sanitaria Princem, Hospital Univessitario La Princesa, Madrid, Spain
“Department of Nephmk Instibuto de | v an Samitana Princesa, Hospital Unkemsitario La Princem, Madnid, Spam.
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Sir, presented an episode of abdominal pain with diarrhea. Phys-

Peritoneal digtysis s 8 method of renal replacement ther-
apy for renal disease patients. Peritonitis is a major compli-
cation of peritoneal dialysis and increasing morbidity and
martality of patients. Peritoneal dizhsis-related peritonitis
can be cawsed by different microprgansms. Stophylococcus
spg., Enterococcus spp. and Enterobacteriaceac are the main
pathogenic prodwcers of peritoneal dizhsis-related peritonitis.
Here we deseribe the first case of an infection caused by Bios-
tovhonas Aototonia which is a microprgansm that has been
faund as & frequent contaminant of medical devices.

We repart the case of & BS-year-old man on automated
peritoneal dialysis (APD) wha presented an episode of perito-
nits caused by an exceptionzl microorganism. The patient, &
native of Morocen, had been diagnosed with of mellitus dia-
betes type 2 mare than twenty-five years ago, with retinopa-
thy and nephropathy. He also had a medical histary of arterial
hypertension, dyslipidemia, and recurrent thrombaosis of pe-
ripheral and main wessels, needing anticoagulation He started
renzl replacernent therapy by hemodialysis in Dctober 3011,
In March 20714 he reccived & kidney transplant, which failed,
s0 the patient remained dependent on hemadialysis In March
2014 he presented superior cave wein syndrome with extend-
ed thrombatic coclusion of the superior cave wein, innominate
trunks and centrzl region of both subclavian weins. In October
2014 he showed thrombosis of the inferior cave vein and the
iliac comman wein. After this event, it was nat possible for him
to continue in hemodialysis because of the lack of vascular ac-
cesses, 50 the only renal replacement therapy passible for him
was the peritoneal diahysis.

In September 2016, after a trip to Moroceo, the patient
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ical examination revealed diffuse abdominal pain, with peri-
tonism. His blood pressure, heart rate and temperature were
162(79 mmHg, 90 beats per minute and 36.2°C, respectively.
In blood analyss, he presented @ leukocytosis of 12.800(mm?
|84.6 of newtrophilsl. The dialysis effluent shown in figure 1,
was cloudy, with a white blood cell [WBC) count of 38300/
mm’, with 92% neutrophils The appearance and the char-
acteristics of the effluent are shown in taole 1 and figure 1.
Ambulatory intraperitoneal empiric anthiatic treatment with
vancomycin, tobramycin and ampicillin intraperitoneal at
home was started. Blood cultures were nat taken but & sample
of peritoneal fluid was aseptically collected and sent to the mi-
crohiology labaratary for culture purpases. Direct Micrascapic
ckeereation of the sample was performed after Gram staining,
and it revealed sbundant polymorphonuclear cells as well @
Gram-negative rods. Vancomyein and ampicillin were stopped
and intraperitaneal cefotaxime was added to the treatment.
The desage regimen consisted af two doses of tabramyein, the
first dose of 100 my at the beginning of treatment and a sec-
ond dose of 50 mg. Cefotaxime [S00 mg four times 8 day| was
added to the infusion bag of peritoneal dialysis fluid (2000 oc).

The sample was plated onto 5% sheep blood Columbia
agar medium incubated at 36°C under aerobic and anaercbic
conditians, anta Chocolate agar incubated at 37°Cin a 5% C0,
atmaosphere, and onto Schaedler gar + 5% sheep blood, Phe-
niletanal blopd agar and Schaedler Meamycin plus Vancomy-
cin agar + 5% sheep blood incubated at 36°C under anaercbic
conditions [all media were from bioMérieux, Marcy IEtoile,
France). Additionally, 1 ml of the suspensions was injected into
a pair of aerobic and anaerobic culture bottles (BACTEC Plus
Aerabic/F and Plus Anaerobic/F) and incubated for 7 days ina
BACTEC 9240 Blopd Culture System [Becton Dickinson Micro-
biolomy Systems, Sparks MO, USA). After 3 days of incubation,
wellaw colonies were observed on @erohic and microaerophilic
incubation plates. Furthermore, broth acrabic mediem yielded
pasitive growth an the 4th day. The microorganism was doubhy
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Persistent Legionella contamination of water faucets in a tertiary @ M)
hospital in Japan | e
Itaru Nakamura®”, Junko Amemura-Maekawa®, Fumiaki Kura®<, Takehito Kobayashi?,
Akihiro Sato?, Hidehiro Watanabe?, Tetsuya Matsumoto*
2 Department of Infection Prevention and Control, Tokyo Medical University Hospital, 6-7-1, Nishishinjuku, Shinjuku-ku, Tokyo, 160-0023, Japan
b pepartment of Bacteriology I, National Institute of Infectious Diseases, 1-23-1, Toyama, Shinjuku-ku, Tokyo, 162-8640, Japan
€ Division of Biosafety Control and Research, National Institute of Infectious Diseases, 1-23-1, Toyama, Shinjuku-ku, Tokyo, 162-8640, Japan
9 Department of Medicine, International University of Health and Welfare Narita, 4-3, Kouzunomori, Narita-shi, Chiba, 162-8640, Japan
ARTICLE INFO ABSTRACT
Article history: Objective: The feasibility of the decontamination procedure for Legionella pneumophila of water systems
Received 6 January 2020 in healthcare facilities varies by water purification and disinfection methods in each country. We

Received in revised form 27 February 2020

evaluated the efficacy of feasible decontamination strategies in Japan.
Accepted 1 March 2020

Methods: This study was conducted at Tokyo Medical University Hospital (1015 beds) between 2015 and
2018. Samples from the water system and cooling tower were cultured periodically. Hyper-chlorination
of cool tap water (>0.2 ppm), increases in the temperature of hot water (>55 °C), and flushing were used
as decontamination strategies. The case of healthcare-associated legionellosis was surveyed.
Environmental and clinical isolates were genotyped.

Keywaords:

Tap water
Legionellosis
Legionnaires’ disease

Infection control Results; 1439 environmental samples were collected; 19 (1.3%) samples tested positive for L. pneumophila
Disinfectant from water faucets of patient rooms, toilets, waste rooms, and water sourced from wells. Genotyping of
Decontamination 12 isolates confirmed that the same strains were present in eight environmental isolates and two isolates

from patients over three years. Although the environmental contamination of the water system was

persistent, the number of positive locations of hospital environments gradually decreased; eight in 2015,

four in 2016, three in 2017, and four in 2018, respectively.

Conclusions: Monitoring contamination, hyper-chlorination, controlling temperature, and flushing were

effective as a Legionella decontamination strategy.

© 2020 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).
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Fig. 1. Microbial composition of 16 drinking water samples collected from different locations of the Parma District and delivered by the city water
supply system.

Panel A displays a histogram with the relative abundance of each microbial species identified in the analysed samples. From left to right, the
colour-coding order of the legend reflects average abundances from largest to smallest, i.e. 55% Acidovorax delafieldii in sample W012, 38.9%
Sphingomonas spp. in sample W013, and so on.

Panel B shows the percentage of unknown and known bacterial species profiled, while Panel C depicts the prevalent bacterial taxa identified
among all processed samples.
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