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Transmission of Extended-Spectrum
B-Lactamase Klebsiella oxytoca via the
Breathing Circuit of a Transport Ventilator:
Root Cause Analysis and Infection Control
Recommendations

To the Editor—We would like to report our root cause anal-
ysis and infection control recommendations after a case of
extended-spectrum B-lactamase (ESBL) Klebsiella oxytoca col-
onization transmitted via the breathing circuit of a transport
ventilator. The index patient was treated in our intensive care
unit (ICU) for multiorgan failure. The screening performed
at admission to the ICU (which included analysis of nasal,
pharyngeal, and rectal swab samples and of a tracheal aspi-
rate) revealed gram-negative rods and fungi in the tracheal
aspirate. The gram-negative rods were identified as K. oxytoca
with ESBL characteristics on day 3 of ICU hospitalization,
and contact precautions were implemented.

The second patient had been treated for subarachnoid
hemorrhage for 8 days when the index patient was admitted
to the JCU. On day 14 of the second patient’s ICU stay, gram-
negative rods were cultured from a surveillance nasal swab
specimen for the first time and were subsequently identified
as K. oxytoca. The antibiotic resistance profile of this strain
was identical to that of the strain isolated from the index
patient.

This triggered a red flag alert for a possible transmission
and a root cause analysis. The epidemiological time course
was analyzed (Table 1). Both patients had undergone bron-
choscopy but on 2 different days and with different bron-
choscopes and different operators. The analysis of the repro-
cessing of the bronchoscopes and testing of the disinfection
machine did not reveal any problems. Observation of nursing
practice revealed good hand hygiene compliance. When it
became obvious that both patients had been transported to
the computed tomography scanner on the same day (before
contact precautions were initiated) with the same transport
ventilator, the focus of the investigation shifted to the trans-
port ventilator.

TABLE 1.
Klebsiella oxytoca

Swab samples were obtained from different parts of the
transport ventilator (Oxylog 3000), and samples obtained at
the distal end of the breathing circuit close to the patient
grew K. oxytoca. Genetic testing (with random amplified poly-
morphic DNA analysis) confirmed that the strain isolated
from the transport ventilator was identical to the strains iso-
lated from both patients.

Surface contamination of anesthesia machines,”” mobile
telephones,” keyboards,* stethoscopes,® and manual ventilation
bags® has been described. Medical equipment is classified ac-
cording to the degree of contact with patients into uncritical,
semicritical, and critical, and each classification requires a dif-
ferent level of disinfection or sterilization.” During long-term
ventilation, breathing circuits of our ICU ventilators are re-
placed every 7 days according to national guidelines,® whereas
the Society for Healthcare Epidemiology of America/Infectious
Diseases Society of America Practice Recommendations pub-
lished in 2008 made no recommendation for a routine chang-
ing interval, especially when heat- and moisture-exchange fil-
ters are in use.’

This raises the question of how to proceed with transport
ventilators, whose usage patterns are more comparable to
those of anesthesia machines and involve frequent patient
changes and frequent hand contact by personnel. The recent
joint recommendation of the German Society of Anesthesia
and Critical Care and the German Society of Hospital Infec-
tion Control recommended a changing interval of up to 7
days for anesthesia machine breathing circuits if air-filtering
systems are used.”

On the basis of our observations, we would recommend
a surface disinfection of the breathing circuit of transport
ventilators and anesthesia machines with suitable disinfection
wipes after every use (independent of the known colonization
or infection status) to prevent patient-to-patient transmission
of bacteria and other pathogens if the breathing circuit is not
changed.
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Time Course of Screening and Surveillance Culture Results Positive for Extended-Spectrum B-Lactamase

ICU hospitalization, days

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Index patient ... A + + + X X X X X X
Patient 2 A - - - - - - - - - - - - + + X X
Event Bl B2 CT CP1 CP2

NOTE. A, admission; BI, bronchoscopy index patient; B2, bronchoscopy patient 2; CT, computed tomography examination

for both patients using the same transport ventilator; CP1, contact precautions index patient; CP2, contact precautions patient
2; ICU, intensive care unit; X, culture results positive for extended-spectrum (-lactamase Klebsiella oxytoca; +, culture results
positive for gram-negative rods; —, negative culture results.
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