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Background: Legionella, first identified in the 1970s, is increasingly recog-
nized as an opportunistic pathogen in healthcare facilities.1 The National
University Hospital (NUH) is a large quaternary level academic hospital
with 1,200 beds located in equatorial Singapore. Its first building, com-
pleted in 1985, still serves patients today. In 2022, the infection prevention
team (IPT) was informed of two cases of nosocomial legionella, which
sparked the start of an extensive investigation consisting of water quality
testing of multiple sources, case finding, and formation of a water manage-
ment committee. Methods: 250mL water samples were collected and cul-
tured by an external vendor using direct membrane filtration followed by
plating on selective agar according to ISO 11731 standards. Bacterial

colonies were then identified, quantified and speciated. At the same time,
NUH’s facility management measured chlorine levels using a portable col-
orimeter. Results: In total, we cultured 34 samples taken from sinks,
shower heads, potable water dispensers. 91.2% of samples were positive
for legionella. Of the 91.2%, 35.3% of sites grew Legionella pneumophila
serogroup 1 while 79.4% of sites grew Legionella pneumophila serogroup
2-15. We attributed our high rates of legionella positivity to an aging
plumbing system and Singapore’s high humidity and temperatures. In
addition, the maximal temperature of our hot water is only 48-50 °C.
Although chlorine levels were generally low, they were still within the local
recommendation of less than 2ppm (Singapore does not have guidance on
minimum chlorine levels). We found no statistically significant correlation
between the number of legionella colony forming units (CFUs) and chlo-
rine levels (ranging between 0.02 to 0.14ppm). This supports the United
States Environmental Protection Agency’s recommendation, as well as
the findings from in vitro and in vivo studies, for a minimal chlorine of
0.2 PPM at the taps for acute care hospitals.2,3However, these levels
may be inadequate in the presence of acanthamoeba or a high biofilm load
within water systems.4,5 Conclusion: Hospital water management pro-
grams should require a minimal level of chlorine at hospital taps and at
levels above those recommended by public water systems, in order to con-
trol legionella growth. In addition, the formation of a hospital water man-
agement committee is essential to improve hospital water quality and put
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