Pseudo-outbreak of Mycobacterium chimaera in hematopoietic stem cell transplantation center
due to sterile water hand-washing machine
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Result
Increased culture positive rate of M. intracellurare from
patients sputum
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Cultures from clinical samples were performed in 2% Ogawa medium or MP Mycobacterium bottle at
37℃ in BacT/ALERT3D for 8weeks or 6weeks respectively. Cultures from water were done in 2%
Ogawa medium or MGIT. Realtime PCR was conducted by CobasTaqman48 (Roche diagnostics).
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VNTR was performed as described previously (Microbiology (2010), 156, 496–504).
Shortly, template DNA , dNTP mixture, 106 PCR buffer with primer sets and AmpliTaqGold were
subjected to PCR. The amplified DNA products were subjected to electrophoresis to determine their
size .Template DNA from M. intracellulare ATCC 13950 was used as a control in each experiment.
The estimated size of PCR products for the different alleles was deduced from the allele size range,
and from the basic unit length. For units that remained incomplete, the calculated values were
rounded down to the closest whole number. The PCR products obtained from various VNTR loci of M.
intracellulare and clinical strains were purified , and direct sequencing analysis was performed at ITS
area sequence. Phylogenetic analysis was estimated by DendroUPGMA from distance matrix data of
the allele profiles of VNTR with Fitch–Margoliash criterion without an evolutionary clock.
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Exploration of origin of waterborne transmission

Mycobacteria was detected from water supplied by each hand-washing machine in
19/28 rooms which are initially identified as M.intracellulare, although centrally
supplied water was negative. The VNTR method revealed that 13/19 samples from
each hand-washing machine and 4/8 patient sputum samples were genetically
identical to M.chimaera, indicating the pseudo-outbreak of M.chimaera in the ward.
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Cause of pseudo-outbrake of M.chimaera
Some of culture positive clinical samples of sputum were detected by next day of admission. They
did not have any clinical symptoms and pulmonary focus, then coincidental contamination was mostly
assumed. However, significant increase of detection of Mycobacteria from patients’ sputum, so we
surveyed the ward and found that origin of Mycobacterium contamination was water stains in the
plate coverd on the facet. The degrees of water stains of all of plates of the respective machines
were almost same. Calcium or other mineral derived from groundwater were deposited over years
and may formed biofilm. Besides, temperature condition ( warm water even in cold season) and
unreplaced shower caps over 5years may facilitate growth of Mycobacteria. There is a possibility
that gargles of a career patient of M. chimaera become the initiation of outbreak because handwashing splashed to the fascet of the hand-wasing machine.
Future perspective
Pathogenesis of M.chimaera is largely unknown, but some outbreak cases through water were
reported [8-9]. We have to pay attension to waterborne transmission such in HSCT center with
severely compromised recipients. In this case, surveillance by central clinical laboratory noticed a
sign of outbreak relatively early, and we were able to find waterborne outbreak of M.chimaera in the
ward before it produces infection. There are some factors contributing pseudo-outbreak, ,however,
insufficiency of facility maintenance might cause majority of them. Pseudo-outbreak immediately
stopped after we started regular replacement of shower caps and plastic packing parts. Infection
control team should pay attension to and intervene facility management or machine management in
the hospital.
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After applying UV grow lotion on hands, the hands were washed as usual. Water splash
was detected by UV. Water splashes were detected on the fascet of the hand-washing
machine, inside and outside of the sink.
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An entrance of the ward is always shut and all patients’ room including the hallway are maintained to be
under class10000 by HEPA filters as biological clean ward. There are 28 single rooms and 26 of them
are class10000,and 2 are under class1000. In the dayroom, two bicycle ergometers are for patients’
exersize. Each room is equipped with a hand-washing machine to supply sterile water.
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The Inner side of shower caps covered on the fascet seemed to be
disinfected by a UV lamp. However, mycobacteria was yielded swabs
and water from outside of shower caps with a packing plastic. They
were not replaced for >5years.
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Various infections develop during hematopoietic stem cell transplantation (HSCT) with patients
of hematological disease. Infection control is essential for these patients. It is common for HSCT
to perform in biological clean rooms to prevent airborne transmission of aspergillus etc. In
addition, it is mandatory in Japan to set up sterile hand washing machines in biological clean
rooms.
Hospital water and water-related devices as well as moist environments and aqueous solutions
can serve as a reservoir of waterborne pathogens in healthcare settings. The hospital environment
may allow contamination by waterborne pathogens, in part because water temperatures are
suitable for bacterial growth, and the complex structure of hospital water systems often leads to
stagnation, corrosion, and biofilm formation [1].
Hospital facilities and equipment are often managed by clerical officers or machinery mechanics
who is not always familiar to association between hospital environment and human infections in
most situations. In addition, no hospital staffs check whether many machines in hospital are
maintained appropriately in most cases. Water-related device is especially used for long time after
establishment of the building.
Mycobacteria other than Mycobacterium tuberculosis and Mycobacterium leprae are generally
free-living organisms that are ubiquitous in the environment .They have been recovered from
surface water, tap water, soil, domestic and wild animals, milk, and food products [2-5]. These
organisms can also inhabit body surfaces or secretions without causing disease. Thus, occasional
isolates of nontuberculous mycobacteria (NTM) were largely considered contaminants or
colonizers until the second half of this century. However, as tuberculosis declined and modern
microbiological methods were developed, the importance of NTM in human disease became
increasingly evident especially in immunocompromised host.
NTM species are mycobacterial species other than those belonging to the Mycobacterium
tuberculosis complex (eg, M. tuberculosis, Mycobacterium bovis, Mycobacterium africanum, and
Mycobacterium microti) and Mycobacterium leprae. NTM are generally free-living organisms that
are ubiquitous in the environment. There have been more than 140 NTM species identified. Until
now, NTM can cause four clinical syndromes in humans. Pulmonary disease, Superficial
lymphadenitis, disseminated disease in severely immunocompromised patients, skin and soft
tissue infection. Within the genus Mycobacterium, four groups of human pathogens can be
delineated on the basis of microbiologic, clinical, and epidemiologic characteristics as the M.
tuberculosis complex , M. leprae , slowly growing nontuberculous mycobacteria, rapidly growing
mycobacteria [6].
M. chimaera was first reported in 2004 by Tortoli et al., who described 12 isolates of a slowly
growing Mycobacterium species closely related to M. intracellulare and recovered from respiratory
samples in Italy, including some from patients with definite lung infection [7].
The pathogenesis and epidemiology of M.chimaera is not fully understood. We report a case of
experience of pseudo-outbreak of M.chimaera due to shower caps on the facet of sterile handwashing machines which has not been replaced for five years (the ward is built five years ago) in
our HSCT center.
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First, we suspected waterborne transmission, then we checked the tea server which was shared by
all patients in the ward. Water from central water supply and water tank of the machine was
harvested from the deconstructed machine. Water from hand-washing machines were also
harvested by poured water as patients usually use. Some shower caps coverd on the fascet
downstream of the UV lamp were swabbed for detection of Mycobacterium.
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Mycobacterium avium complex. However, little is known about nosocomial outbreaks caused by M.
chimaera .
Method:In January to June 2014, we noticed an increased incidence of non-tuberculous
mycobacteria in sputum cultures from patients undergoing stem cell transplantation (SCT) at
Tokushima University Hospital . A mycobacterium (initially misidentified as Mycobacterium
intracellulare) was isolated from 10 sputum samples from eight patients over this period, and
compared with 2–3 cases during the previous year. We focused our investigation on water sources
in the ward.
Water samples were obtained from a shared tea dispenser and sterile water hand-washing machines
in each patient room, which generate warmed water that is sterilized by UV lamp and filtration .
Variable number of tandem repeat (VNTR) typing was performed to distinguish strains of
Mycobacterium genetically.
Results:Polymerase chain reaction (PCR) and culture for M. intracellulare were positive in 13 and
17 of the 28 rooms of the SCT center, respectively, and negative in the tea dispenser. None of the
patients was symptomatic; therefore, this episode was considered to be a pseudo-outbreak .
Cultures for other bacteria and fungi were negative. The culture and PCR of water from the upstream
water supply were also negative. Water stains were observed around the drains of the handwashing machines in each room .
Mycobacteria were isolated from water stains in the drain traps of each machine. VNTR typing
revealed that four strains of M. chimaera in eight sputum samples from patients, and in 13 of 20
samples from hand-washing machines, were genetically identical M. chimaera . Patients frequently
use the faucets for mouth washing or drinking. The plates in the faucet distant from the UV lamp
had not been replaced for >5 years. Since replacement of the water-stained plates, M. chimaera has
not been detected for 2 years.
Conclusion:The pseudo-outbreak of M. chimaera in our SCT center likely resulted from water
stains around the faucets of hand-washing machines . In the SCT unit, hand-washing machines are
widely used; however, regular maintenance and exchange of faucet parts should be performed to
prevent biofilm formation by non-tuberculous mycobacteria .
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Conclusion
The pseudo-outbreak of M. chimaera in our SCT center was likely resulted from water stains
around the faucets of hand-washing machines. In the SCT unit, hand-washing machines are
widely used; however, regular maintenance and regular replacement of faucet parts must be
performed to prevent biofilm formation by non-tuberculous mycobacteria. Infection control
team have to understand facility maintenance and intervene it.

Replace every 1-2years

Decreased culture positive rate of M. intracellurare from
patients after intervention of ICT
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