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Background: Close surveillance of Legionella in the plumbing systems of medical institu-
tions is required because of the higher morbidity and mortality of nosocomial legionellosis.
We experienced an outbreak of legionellosis in a university hospital, managed with a chlorine
dioxide infusion system.

Methods: Multiple contaminations with Legionella were reported in the annual water surveil-
lance in June 2019. A task force was established to prevent the outbreak of legionellosis, and
the entire plumbing system of the hospital was investigated. Initial measurement was done ac-
cording to the action manual of the Korean Disease Control and Prevention Agency, including
cleaning of hot water tanks, superheating and flushing, point-of-use management (change of
showerheads and taps on washstands), and application of filters in higher-risk areas. Further
shock hyperchlorination for the cooling tower and cleaning of the water tank were performed
since persistent contamination was reported in these areas. Nevertheless, there was an outbreak
of three presumable cases of in-hospital legionellosis. A continuous infusion of chlorine diox-
ide (ClO,) was planned to decontaminate the hospital’s plumbing. Equipment for ClO, infusion
was installed by May 2020, with terminal monitors of residual chlorine and a feedback system.
A repeated environmental culture study was also planned. Furthermore, a preemptive surveil-
lance system including active monitoring for patients tested with Legionella urinary antigen
was developed, and a newer response manual for legionellosis was distributed.

Results: Isolation of Legionella in hospital water was first noted in June 2019. Since then,
Legionella has been identified in 6 out of 47 samples in five surveillances by the public health
center. Furthermore, 6 out of 85 samples were reported to be positive for Legionella by in-
hospital water cultures. Two patients were diagnosed with nosocomial legionellosis within 3
months of the initial response. After the installation of the ClO, continuous infusion system in
May 2020, no isolation of Legionella was reported in the next two whole environmental sur-
veillance. No further cases of bacterial inoculation or Legionella infections have been reported
so far.

Conclusion: The outbreak of nosocomial legionellosis was successfully terminated with the
continuous infusion of ClO, into the premise plumbing system of the hospital. Sporadic outbreaks
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of hospital-acquired legionellosis have continued; therefore, individualized reinforcement of
the response system to prevent nosocomial legionellosis is required.
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Materials and Methods
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Fig. 1. Timeline of nosocomial
legionellosis outbreak with initial
countermeasures. Circles are

2019.06.25 07.1207.15  07.31 08.06 08.27 09.08 09.25 09.30 .

the spots where legionella grew
Legionella ~ 1st  2nd 7 9th from supplied water. Numbers in
aulre circle indicate the order of culture
SieHa R AT ‘ ‘ ‘ ‘ ‘ where legionella was identified.
m Black circles are both patients of
POU management/ filter —<-{7 L gl Al legionellosis stayed and supplied
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water had been contaminated by
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Table 2. Epidemiological investigations of nosocomial legionellosis
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Clo, censor

STATIC MIXER

Fig. 2. Introduction of chlorine diox-
ide infusion and central monitoring
system.

: Underlying Latest hospital ~Location of Date of Diagnostic Clinical .
Sex/age . .. .. . . . . . Prognosis
case illness admission admission diagnosis examination manifestation
1* F/70 Peripheral T-cell ~ 19.07.07-09 Building 2 19.07.12  Urinary legionella Legionnaire’s  resolved
lymphoma antigen disease
2 M/61 Multiple 19.06.26 Building 2 19.08.06  Urinary legionella Legionnaire’s  resolved
myeloma antigen disease
3% M/58 SCLC 19.08.24-30 Building 2 19.09.08  Urinary legionella ~ Legionnaire’s  death
antigen disease

*Cases defined as ‘nosocomial legionellosis’ according to Guidelines for the management of legionellosis 2019 by Korea Disease
Control and Prevention Agency (https://www.kdca.go.kr/filepath/boardDownload.es?bid=0019&list n0=364566&seq=1).
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Table 3. Environmental surveillance for legionella after installation of chlorine dioxide infusion system

Date of exam Inspector Location No. specimen (positive/total) FRC (mg/L)

20.05.14 self Building 1 (lower part) 0/2 0.19-0.25
Building 1 (upper part) 0/10 0.15-0.2
Building 2 (upper part) 0/24 0.12-0.25
Water tank 0/2 0.72
Cooling tower 0/8 >0.5

21.04.20 self Cooling tower 0/4 2.2-high
Water tank 0/2 0.4-0.7
Building 2 (upper part) 0/24 0.15-0.35

22.04.07 self Cooling tower 0/9 0.16-high
Building 1 (upper part) 0/10 0.1-0.3
Water tank 0/2 0.1-0.44
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