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% methicillin-resistant Staphylococcus
aureus (MRSA) ~ vancomycin-resistant
enterococci (VRE) ~ carbapenem-
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17 R R T BOHTLRE - I 2 5%:;
K. pneumoniae® 102 ¥k % H &% 7 8

WEILE > thE B 51% 5 P aeruginosa
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i bk % 2019 4F 2 33.3% 0 2020 4
B 44.4% 0 {22021 £ & A 0% P
aeruginosa & A. baumannii 8] 3 %
MR RFTBERE - Z—F @
S. aureus ! MRSA B % 2019 4
92.9% * 2020 4 85.7% > 2021 4 %
84.6% ° H H E. faecalis W4 ¥ B -
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pneumoniae Y& P. aeruginosa ° % V) %4
B2 E DN dRBEER Y
40 W VL Enterobacteriaceae ¥x % » %
F # NFGNB - yeast #£ enterococci °
BERRIEHFLRNE. coli» HBF
BOHILEE L FE A 2019 52 1% © 2020
£ 2 3.2% 2021 4 B 2 10.5% (
=) o & K pneumoniae F CRKP Ff &
P 2 2019 4 & 58.5% 2020 4 A
50.0% > 2021 f & % 65.7% ° CRPA
itk 2 2019 B 2021 & 45 A
273% ~ 5.6% $% 31.6% ; CRAB 8| %
77.8% ~ 100% ¥ 71.4% ° ® 2019 F|
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®— MR KR BREGORGHRE REE 76151
& PRI
[t n (%) g n (%)
Escherichia coli 76 (21.5%) Escherichia coli 245 (35.2%)
Staphylococcus aureus 34 (9.6%) Klebsiella pneumoniae 108 (15.5%)
Staphylococcus capitis 33 (9.3%) Pseudomonas aeruginosa 70 (10%)
Staphylococcus caprae 29 (8.2%) Proteus mirabilis 60 (8.6%)
Staphylococcus haemolyticus 20 (5.7%) Candida albicans 35 (5%)
Klebsiella pneumoniae 18 (5.1%) Yeast, not identified 20 (2.9%)
Staphylococcus hominis 18 (5.1%) Enterococcus faecium 19 (2.7%)
Proteus mirabilis 17 (4.8%) Acinetobacter baumannii 19 (2.7%)
Staphylococcus epidermidis 11 (3.1%) Enterococcus faecalis 18 (2.6%)
Enterococcus faecalis 8 (2.3%) Citrobacter koseri 14 (2%)
Streptococcus dysgalactiae 8 (2.3%) Morganella morganii 13 (1.9%)
Bacteroides fragilis 6 (1.7%) Streptococcus agalactiae 12 (1.7%)
Pseudomonas aeruginosa 5 (1.4%) Candida glabrata 12 (1.7%)
IR BRI
[Esp i n (%) B n (%)
Klebsiella pneumoniae 56 (26%) Staphylococcus aureus 61 (25%)

Pseudomonas aeruginosa
Acinetobacter baumannii
Escherichia coli

Candida albicans
Staphylococcus aureus
Haemophilus parainfluenzae
Haemophilus influenzae
Serratia marcescens
Streptococcus agalactiae
Stenotrophomonas maltophilia
Streptococcus pneumoniae

Yeast, not identified

39 (18.1%)
25 (11.6%)
20 (9.3%)
15 (6.9%)
11 (5.1%)
7 (32%)
7 (3.2%)
6 (2.8%)
3 (14%)
3 (14%)
3 (14%)
3 (14%)

Proteus mirabilis
Acinetobacter baumannii
Escherichia coli
Pseudomonas aeruginosa
Klebsiella pneumoniae
Bacteroides fragilis
Enterococcus faecalis
Morganella morganii
Providencia stuartii
Streptococcus dysgalactiae
Enterococcus raffinosus

Bacteroides uniformis

38 (15.6%)
28 (11.5%)
24 (9.8%)
21 (8.6%)
12 (4.9%)
9 (3.7%)
9 (3.7%)
9 (3.7%)
7 (2.9%)
7 (2.9%)
2 (0.8%)
2 (0.8%)
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2021 4£ > S. aureus 2% % MRSA ; T
E. faecium W EHEBEIEN - 45
2 50% ~ 20% 2 66.7% °
EREFEBZWHRE &K
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K. pneumoniae * ¥ K % P. aeruginosa
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B AE BEREEL N M
W VL Enterobacteriaceae # % ° K
% NFGNB ¥ yeaste # R & H &
AWAERERSRE R EEA
JE 4 % 4 B /2 B (Non-tuberculosis
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H M. intracellulare 8] F v 8L £ ] -
HEREH L RWE coli» #T A
Ao FEBENE (BT) - AWK
pneumoniae ¥ CRKP T & b £ %
2019 4 # 53.3% ° 2020 4 % 50% -

chHERE 112 4F 6 A=+ =& =1
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5 4B 1 enterococci ©
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B A. baumannii > B 8] & E. coli &
P. aeruginosa > 3 V40 H 24 & v
DB GO RAEEEWEE
VL Enterobacteriaceae ¥x % * R %
S. aureus L NFGNB ° J& & H & &
7 enterococci M & % 1 > 2 4%
BWRBNT D o 5O IREE & H
R E. coli % 2019 4 ¥ 2021 F &
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Bl £ s LS ICE T A
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32022 F g G - EF 1% F LA
& B AL B Mg B R & - CRE. coli »
CRKP ~ CRPA  CRAB » MRSA
VRE # 1t % 8| % b THAS B 8 # &
MERAEG SEBEEERETEE
NEHERERBERSENERME
MERERBREREHERTRE
RSN T E B BTN
RS W R S 8 3 - 30 ELN PR
HREFZEHITRFEERENE
FR VYA R IGR R o

— JE K £ 1987 4 F] 2020 4 4t
Ht R R BERBRER AR
BATEERNWEHBEHAARE - &
M E CRE 17 b % 2 6.9% > MRSA
#256% 3t £ E W VRE % 54%
[15] > % —7E 4t ¥ CRE % &k #] 8 3

MR W SURL B B % # 46 i} - CRE
BB AT R K 1%-304% B L H B
BEWEE  ENEBITEWNEM
T 13%-22.7% > BN B 8K [16] ©
E015F BN —EHEEE K
] B8 MR 1 BT K ) & B B MRSA
W E W H - 2 X Z CRE - MDR
A. baumannii $1 CRPA[17] > T & —
FE2016 FRYBEBRBENNE
B8 58 MRSA #Z 3 % it I 2 4
¥ - # & £ MDRAB ~ CRKP * CR
E. coli #8 CRPA[18]° ¥ & & % —
ERBERURBEBRBERAARAH
% > [ # 2018-2019 4 i M W = R
REREETZHERENE R %
¥ MDROs W BATE % 41.7% : £+
CRKP 1z th & H 18.8% » CRAB %
4.6% ' T VRE % 23.9%[19] - & #
THERE RATANSENESR
® &= MRSA # 91% > kK # CRAB H
88% ~ CRKP 51% ~ CRPA 24% ~ VR
E. faecium 14.3% $& CR E.coli t] 5% °
BARARYEER BN EME BAT
RWH AT % B 5 S ET R R
THE AR mE L ERER S
ENENMEES TENFHEE N
M3 BRI 2019 £ BT E K
WRERF &R - EER R
AEHERNER

THAS # % CRE 7 n & % & &
WHREREF T I E
T B 2013 4ty 9.4% 3w & 2022 4
$1F022.6% GRAATHEHR
CRE ] 15.1% ° ¥ THAS T [ » A

SRR



Blvedk SRR

P B AR R R R TR A R
R2BURE  EE R UFEE R E
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A Surveillance Study of High Antimicrobial
Resistance of Bacterial Isolates from
Nursing Home Residents Admitted to

a Regional Hospital

Keh-Sen Liu"?, Ching-Yi Wu?, Li-Hung Wu?, Jia-Yu Lin?,
Chih-Yu Hsueh?, Nai-Ci Lai?, Yao-Shen Tongz’3

IDivision of Infectious Diseases, Department of Internal Medicine, 2|nfection Control Team,

3Department of Medical Laboratory, Show Chwan Memorial Hospital, Changhua, Taiwan

Multidrug-resistant organisms (MDROs) are a major public health concern
worldwide. Nursing home residents are at a high risk of MDROs infection because
of old age, disabilities, comorbidities, frequent hospitalization, and antibiotic
consumption. Once infected, antibiotic therapy is extremely limited and may also
cause death. Surveillance of high antimicrobial resistance of bacterial isolates from
nursing home residents could provide important clinical information for further
infection control in hospitals and long-term care facilities. However, the prevalence
of MDROs in nursing home residents has rarely been reported in Taiwan. Therefore,
the present study aimed to investigate the prevalence of MDROs colonization among
this population.

This retrospective study was conducted at a regional hospital between January
2019 and December 2021. Microbiological results were collected from nursing home
residents who were admitted to our hospital during this period. Microbiological
samples collected within 72 hours of admission were included in the study.

Results: A total of 5,217 clinical microbiological samples were collected in 3
years, including 1,535 bacterial isolates.

The most commonly isolated bacteria were Escherichia coli (n=375, 24.4%),
Klebsiella pneumoniae (n=199, 13%), Pseudomonas aeruginosa (n=136, 8.9%),
Proteus mirabilis (n=118, 7.7%), and Staphylococcus aureus (n=111, 7.2%).
The incidences of carbapenem resistance (CR) among various isolates were 5%,
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51%, 24%, and 88% for E. coli, K. pneumoniae, P. aeruginosa, and A. baumanii,
respectively. Moreover, no CR for P. mirabilis isolate was observed. Furthermore,
91% of S. aureus isolate was methicillin resistant, and 14.3% of enterococci were
vancomycin resistant. Overall, 15.1% of Enterobacteriaceae isolate was resistant to
carbapenems. We also observed a rapid increase in the rate of CR for E. coli isolates
from 0% in 2019-2020 to 11.8% in 2021in the samples.

The prevalence of CR for E. coli, K. pneumoniae, P. aeruginosa, and A.
baumanii, MRSA, and VRE was significantly higher among hospitalized nursing
home residents. Therefore, infection prevention and control strategies to reduce
MDROs in nursing homes are critical. Universal precautions should be encouraged
when these patients require medical care.

Key words: Nursing homes, multidrug resistant organism, carbapenem-resistant
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