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Contamination status and molecular typing of Legionella pneumophila in artificial water envi-
ronment in Shanghai hospitals from 2019 to 2020 GAO Jiaying’, YUAN Lingyue®, CHEN Yanxin®,
CHEN Yong?®, LUO Jiayuan®, CHEN Mingliang’, CHEN Min” (1. School of Public Health, Fudan Uni-
versity, Shanghai 200032, China; 2. Shanghai Municipal Center for Disease Control and Preven-
tion, Shanghai 200336, China)

Abstract:

[Background] The incidence of Legionnaires' disease is increasing globally and artificial water en-
vironment is becoming a common source of outbreaks. Molecular typing techniques can help
prevent and control Legionella.

[Objective] To understand the molecular epidemiological characteristics of Legionella pneu-
mophila in artificial water environment of Shanghai hospitals, and provide a scientific basis for
the prevention and control of Legionnaires' disease.

[Methods] Water samples were collected from artificial water environment in 14 hospitals from
May to October each year from 2019 to 2020 in Shanghai. A total of 984 water samples were col-
lected from 8 Grade-A tertiary hospitals and 6 non-Grade-A tertiary hospitals, including 312 sam-
ples of cooling water, 72 samples of chilled water, and 600 samples of tap water. The water samples
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were isolated and serotyped for Legionella pneumophila and preserved, and the positive rate of Legionella pneumophila in the samples
was used as an indicator of contamination. The preserved strains were resuscitated and 81 surviving strains were obtained for pulsed
field gel electrophoresis (PFGE) typing analysis.

A total of 124 Legionella pneumophila positive water samples were detected, with a positive rate of 12.60%. The positive rate
was higher in the Grade-A tertiary hospitals (16.54%, 87/526) than in the non-Grade-A tertiary hospitals (8.08%, 37/458) (x’=15.91,
P <0.001). The positive rate of cooling water (23.40%) was the highest among different types of water samples, and the difference was
statistically significant (x’=61.19, P < 0.001). The difference in positive rate of tap water was statistically significant among different hospital
departments (¥’=11.37, P<0.05). The positive rate in 2019 (15.06%) was higher than that in 2020 (9.84%) (x’=6.23, P < 0.05). From May
to October, August had the highest annual average positive rate (16.46%) and October had the lowest (8.54%), but the difference in positive
rates among months was not statistically significant (x’=5.39, P=0.37). The difference in positive rate among districts was statistically sig-
nificant (y’=24.88, P < 0.001). A total of 131 strains of Legionella pneumophila were isolated, with serotype 1 (80.15%, 105/131) predomi-
nating. Among the 81 surviving strains of Legionella pneumophila subjected to PFGE typing, the band-based similarity coefficients ranged
from 41.30% to 100%. Among the 29 PFGE band types (S1-S29) recorded, each band type included 1-10 strains, and S28 was the dominant
band type. Four clusters (I-IV) of PFGE band types were identified, accounting for 66.67% (54/81) of all strains and containing 13 band
types.

Legionella pneumophila contamination is present in the artificial water environment of hospitals in Shanghai from 2019 to
2020, and the contamination in tap water deserves attention. The detected serotype of Legionella pneumophila is predominantly type 1,
and PFGE typing reveals the presence of genetic polymorphism. Therefore, the monitoring and control of Legionella pneumophila in hospital
artificial water environment should be strengthened.

Legionella pneumophila; pulsed-field gel electrophoresis; environmental monitoring; nosocomial infection; artificial water
environment
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787, ENFETF/ERE 81 k. PFGE 5 AHFE
T o T B 22 1) AR O % S S T B 4 1 P PR IR 18 1% 298

ERMEY, EMEREEMRATREN 4.0 ZKH
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Table 2 Positive Legionella pneumophila in artificial water
environment by hospital category in Shanghai from 2019 to 2020

BERrkEY KAEHE M E /%
=RER 526 87 16.54
F=FER 458 37 8.08
X = = 15.91
P — — <0.001

&3 2019—2020 F LiFHERATKIMEEMRERR
mERDH
Table 3 Serotype distribution of Legionella pneumophila in
artificial water environment of hospitals in Shanghai
from 2019 to 2020
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A EIK 312 73 23.40 76 67 9
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P = = <0.001 = = =
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Table 4 Positive Legionella pneumophila in different types of
water samples from Grade-A tertiary hospitals and non-Grade-A
tertiary hospitals in Shanghai from 2019 to 2020
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K 6o
22 MiEHE

124 R PERTE B R i Kk B, 8 % i & B FR 4%
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ERMERR(E3).

2.3 PFGE 98!

231 PFGEEIELEE X a1 kEMEREHIT
PFGE 73 BY, BIRR T ABIAE R 2T 41.30%~100%, 3%
100%A81IAE R 5379 29 Frar BI(S1~529), FMHEIE
E 10 %E, B8R0 F 2 ENTEE 14, &
FRB R IREY 81.48%(66/81), HH 28 LB HE, &
B 10ME, IRETE=FER. MBI RN
1M IMBEER, Lpl AILEMBER, XA 21 8, Lp6
M Lp7 D HINTRL 2 FE R, HRMFE RITRY 1 FiE
A, A 2

25

22.0 m 2019 £
02020

TERE F R /%

5A 63 78 8 A 98 108
A

1 2019—2020 £ 5—10 B s ER A TKIFIERIERN
FHERHER
Figure 1 Positive Legionella pneumophila in artificial water
environment in hospitals in Shanghai from May to October
from 2019 to 2020

&5 2019-2020 F LBHARMKERA TKIFIREME
HRVEHER
Table 5 Positive Legionella pneumophila in artificial water
environment by hospital location in Shanghai from 2019 to 2020

X KEEHE S o HEE/%
BHEX 240 9 3.75
BeX 288 39 13.54
LXK 264 47 17.80
MUIX 192 29 15.10
X = = 24.88
P = = <0.001

&6 2019—2020 F LiBHERFRIZAEFRKH
e E F R ARG ISR
Table 6 Positive Legionella pneumophila in tap water by hospital
department in Shanghai from 2019 to 2020

SR FiIFHE S W HE/%
Icu 192 15 7.81
PR A} 180 16 8.89
FARE 132 2 1.52
Hth 96 2 2.08
X = = 11.37
P — = 0.01

wWww.jeom.org


www.jeom.org

#445-5723: &% | Journal of Environmental and Occupational Medicine | 2023, 40(7)

827

CE] | ~IVRERERE,

ABAEE/%

50 60 70 80 90 1000 100 /s MR A S PFGE RS
] JA200713  Lp5 BRIK F s1
JA200618 Lp5 B3Rk | S1
JA200613  Lp5 7RFRIK F s1
JA200913 Lp5 BRI F S1
JA201013 Lp5 RERIK F S1
JA190613 Lp5 RERIK F S1
JA190512 Lp1 7RIk F s2
JA191012 Lp1 7RIk F s2
JA200929 Lpl AN H S2
I XH191031  Lpl B3Rk ) s3
XH191025  Lp7 RHIK A S4
! HP190517  Lp7 JEEIVIS B S5
HP200516  Lp7 RHIK B S5
JA200630  Lpi 7RIk H S6
XH190823  Lpi 7RIk A s7
XH200723  Lpl 7RIk A S8
51200519 Lp6 B3Rk N s9
— 5200521  Lp6 B3Rk N S9
51200722 Lpl B3/ M s10
E XH200925  Lpl JEEIVIS A s11
XH200926  Lpl REIK A S12
JA200822  Lpl REIK 1 S13
B $J200823  Lpl B3Rk M 513
— $J200723 Lp1 B3Rk M s13
XH200626  Lpl RHIK A s13
XH190526  Lpl FEEIVIS A s13
XH200825  Lpl 7RIk A s13
HP200916  Lp6 7RIk B S14
HP190520  Lp6 B3Rk B S14
JA191007 Lpl B3k F S15
1 XH200922  Lp8 REK A S16
JA191013  Lpl BRI F S17
JA200613 Lpl RERIK F S17
JA200713  Lpi 7RIk F s17
JA200913  Lpi 7RIk F s17
JA200730  Lpl 72K H S18
B SI200822  Lp2 B3K M S19
JA200929 Lp3 R EIIK H 520
JA200522  Lpl REIK | s21
JA200622 Lpl A HIK | s21
$J200716  Lpl B3Rk K s21
XH200922  Lpl 7RIk A s21
JA190530 Lpl RRIK H 522
JA200716  Lpl B3Rk G $22
JA200729 Lpl RHIK H 522
JA190529  Lpl 7RIk H S22
JA190829  Lpl 7RIk H S22
JA200829 Lpl AN H S22
XH200827  Lpl EESI J S22
XH200725  Lpl RENK A S22
XH201025  Lpl RHIK A 522
XH191026  Lpl RHIK A 523
XH200625  Lpl 7RIk A s23
XH200826  Lpl 7RIk A s23
_I: XH190625  Lpl 7RIk A s23
XH200726  Lpl R EIK A S24
$J191015 Lpl EEZI K S25
51191016 Lpl B3Rk K S25
5190819 Lp1 EES N s25
HP190507  Lpl REK D S26
JA191022  Lpl 7RIk | S26
1A200629 Lp1 7RIk H S26
B JA200722 Lpl RHIK | S26
_[ XH200621  Lpl RHEIK A S26
HP190806  Lpl 7RIk D 527
XH191023  Lpl JEEIVIS A 528
XH191024  Lpl JEEIVIS A 528
XH200624  Lpl 7REIK A 528
XH200923  Lpl 7REIK A 528
XH200924  Lpl A EIK A 528
XH201023  Lpl TR HIK A 528
XH190824  Lpl B Ak A 528
XH200623  Lpl RHEIIK A 528
XH200724  Lpl RHEIIK A 528
XH200821  Lpl B EIK A 528
XH190822  Lpl BEIK A $29
XH200721  Lpl REIK A S29
XH200822  Lpl AHEIK A s29
XH190828  Lpl B3Rk J S29
XH200622  Lpl 7REIK A $29
XH200921  Lpl RHEIIK A S29

2 2019—2020 F bisHERFREMERZER PFGE REE

Figure 2 PFGE clustering of Legionella pneumophila from hospitals in Shanghai from 2019 to 2020
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