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% EJRE MM AW (multidrug-
resistant organisms, MDROs) FIT i %
YR S R T B R 2 HLT B 3
WED BREAEBMARAET X
EWNFHABEE(N -FWEELA
SERER BRTERANER
BEERERGERNEE CETER
RERTFWHPEMSEEINE
MERAER -HFLWEHEALH
RAGEEETAAEERE H
MEMW KRB B F Enterococcus
faecium ~ Staphylococcus aureus >
Klebsiella pneumoniae ~ Acinetobacter
baumannii ~ Pseudomonas aeruginosa
VL K Enterobacter species % %| %
FW B E BRI E &S K
ESKAPE[3] * Escherichia coli B
EHEABUEEPTEAE - &
o 2 A R AR B BUR
B MHEASKRERY > CMinsg
PR B BAT R R R
ARER:CR: DI - C RN B -
AFEEUR/ROUREERE > £
F R R R W i6 & E mF © ESKAPE
EHME TANERELE
T R R B AU
B[4 A—FH > BREBEILE
(carbapenem-resistant, CR) 3& fi 1y #%
o BRAFEHZBCHRE  HA
TREARRATANTEREE &
Bl AE M RENET EHE W
® ° VL CRKP H AL £ # # - & — {8

2017 FWH—FEREFHESILATE
= 42% B 84%[5]; B—1H & # &
B P Wy At 58 B B8 45 3] CRKP H ML E
M 30 RALIL T & 7] F 52.1%[6] ° ¥F
SWHACBETCRINLENENR
WMERENERETF A THAER
ERARR ~ THMER - R EER
#8387 H ~ 5% HIH 1 MDROs R % 5
BAENFB ER RTARERE
R HEEREERAEEHE[7] -
KU EERE  BHELERR
WAL &% MDROs 3+ —H & &
At ZERERAYTZELR
R HMACELE  DEEFLFHF
LEURRE EREEeEHERRE
MBMER WEFWHEIRES -
F—FH wERWNAEFRREFEE
B EREAEEEMERERZ
M AR ZRBWEE - E AR A
o] HE. 5% MDROs T #Hh Y 77 72 S5 4
8] - FAHR L HEREHEE RN
% BT E R H MRSA W B 4T R 3%
2] 30.1%[9] - T # B A &k 2 BER
BERN—BHALNEEF 31.1% 1
£ K & £ #%°F MDROs[10] - — B &
2009 2| 2011 F A H 68 L B ITEAT
WA ABHR L HERNERRA
455% T RE R ELEEE
Bp- WERE BN EARE [11]° %
MERERLZZZREWEE
£ % & MDROs 15 £ > T & X &I
EREEARPEZHE  HARKERE
EHLEREMNERE - A HA
68 K BEMHEE RN MDROs &
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TR E BT E & KRN RATREH
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HENERELSE o
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A BERERSARRY S ERENR
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B 72 e WATR EHATHE R - 7
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EBBEHET UK - WA REE
EAMAYEREEE L E N WK
- BT EERGTAERNEERZ
T AHRERRE - R ERAAM
A e Mz EHERERRAERE
BE 72 NEE W HAT A B R > 35 A
R EGERKELEZHBRTFR
Frikg » DREFTHMEERMNN
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TREREHGEE - TERAXNERE
# methicillin-resistant Staphylococcus
aureus (MRSA) ~ vancomycin-resistant
enterococci (VRE) ~ carbapenem-
resistant Acinetobacter baumannii
(CRAB) > carbapenem-resistant
Pseudomonas aeruginosa (CRPA) »
carbapenem-resistant Escherichia coli
(CR E. coli) ~ carbapenem-resistant
Klebsiella pneumoniae (CRKP) ~ LA
BHtuwk F RO ERIZE (0 CR
Proteus mirabilis % ) o

iR AN ES MM ENE
WEHEFATE  HERERFE - K
XHFAEFEATE 2R RFTER
AN & AL % — KA B 0
FHhELZEHRERBAER - U
B E B S K% R MDROs
REE - -WMEMERERNEE B
SEMEEABEYHREAF  #H2
# % & CLSI (Clinical and Laboratory
Standards Institute) Z 77 ik 4 4% & -
BT FFEEEER BB T HE
W 8K R B & 4 (Becton Dickinson,
Phoenix, Sparks, MD, USA) °

Pl AR AR ABIEIE N
% =GR H (Enterobacteriaceae) ¥}
7+ carbapenem # ¥ ] ertapenem >
meropenem 2, imipenem f£ — i &
ZEPEMW- M A baumannii 2
P. aeruginosa 7% ¥ 7 carbapenem 3E #
] meropenem 2, imipenem £ — i &
FEAMEN WA HEAERFTBGN
% - MRSA 7 #5 # oxacillin £ & #1
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Z M > VRE 2|36 # 7 vancomycin £
MERWEKE  -BHERNIE
BHEZFE  THEEFHRAR
i (non-susceptible) %| Z 3% - JF BF
intermediate £ resistant 35 %] Z 312

fm R

B 2019 4% 1 A 1 H 3 2021 #
12A31H REBHMEENZ%
PREy R E BT RMERE - ik
—EANHERERHE 89 AK%
EHISSTAR TEREZULH
W ER 3 ARREEEMS - MAEY
BRARBE L 5217 > H W 294% A
B4 AR B A 1535
T B R R A B 1772
W YE 353 £ (19.9%) : J& iR 3% % %
B 1242 % BB 697 4 (56.1%) ;
B RE BB 1811 #F - B 216 £
(11.9%) - F O E BB 291 - B
P 244 # (83.8%) 5 H AR 101 4
M 25 7 (24.8%) °

TRMULWTAHE —F
AMABETLNEES L E
— B~ 0 B B AL 4 A = Escherichia
coli (n=375; 24.4%) ~Klebsiella
pneumoniae (n=199; 13% )~
Pseudomonas aeruginosa (n=136;
8.9%) ~ Proteus mirabilis (n=118; 7.7%)
. Staphylococcus aureus (n=111;
72%) ° A EEHRW E. coli BT H
17 R R T BOHTLRE - I 2 5%:;
K. pneumoniae® 102 ¥k % H &% 7 8

WEILE > thE B 51% 5 P aeruginosa
HBHBTHRABEILE - thEE
24% ; P mirabilis B\ % >k % 3% K o%
WAL E - 2% B MRSA F 101
e EFiAeEEAHREF A&
91% ° H 4} » Acinetobacter baumannii
EEANE LN BEE - W CRAB
H 66 th 0 T 2 88% o 3 & 1K HE 4m
HEHA E23 1535 HHET R
% W 5 Enterobacteriaceae (n=864;
563%) KA HEHBRTEHENR
2 W A% # (non-fermentative gram-
negative bacilli, NFGNB) (n=246;
16%) * # # & coagulase-negative
staphylococci (CoNS) (n=135; 8.8%) »

S. aureus (n=122; 7.9%) ~ yeast (n=100;
6.5%) # enterocci (n=64; 4.2%) > &
Enterobacteriaceae # CRE #y b &
# 15.1% s NFGNB # CR #j It £ &
3] 43.9% ; S. aureus ¥ MRSA & b
% 91% ; enterococci ¥ VRE 5 tb
% 143% > 3 % E. faecium ° H 2019
£ 3] 2021 4 - CRE W th % 4 7l 2
12.4% ~162% # 16.8% NFGNB
BB BOE LB WL R B 47.6%

30.9% VA K 48.8% * MRSA 4 jl &
95% ~ 85.2% # 90.9% °

BT BBRESE N RE

mMEWEEEDR - KRR KRHE
BORROSAHEBLETHEE (X
—) ° MIRIEFHWARE - & WA
HETHNWERN=2&E. coli-

H R A&S. aureus ¥ Staphylococcus
capitis ° R ZF M - EfREH
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Escherichia coli

E. coli, carbapenem resistant rate: 5%

Klebsiella pneumoniae [

K. pneumoniae, carbapenem resistant rate: 51%

Pseudomonas (f@i‘ltgf”ﬂi(.’ ‘

Proteus mirabilis |

Staphylococeus aureus ‘ ‘

Acinetobacter baumannii | ]
Candida albicans
Enterococcus faecalis
Staphviococciis capitis
Staphvlococcus caprae
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P aeruginosa, carbapenem resistant rate: 24%

S. aureus, methicillin resistant rate: 91%

A. baumannii, carbapenem resistant rate: 88%
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&R F WA DB group D Salmonella
WHE - FRKRBEEE S E M
Lo BIF B 4 | i R &
HW4E LLCONS | 4 #F %
Enterobacteriaceae £ S. aureus » %
WY B % F | A enterococci R A F
(anaerobes) ° 2019 Z 2020 4 f1 &
¥EWRWE coli- 3 85 F 8
B fE£ 2021 F 0 % 11.8% (H
— ) ° % K. pneumoniae ¥ CRKP Ff
i bk % 2019 4F 2 33.3% 0 2020 4
B 44.4% 0 {22021 £ & A 0% P
aeruginosa & A. baumannii 8] 3 %
AR FBERE Z—F W@
S. aureus ! MRSA B % 2019 4
92.9% » 2020 4F 85.7% * 2021 F %
84.6% ° H H E. faecalis W4 ¥ B -
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B4 E. faecium > HEE LT B ENE
Mo

RBEHZRWBE ¥ WL RE
HESHWEAEN=ZZ2AE. coli~ K
pneumoniae Y& P. aeruginosa ° % V) %4
B2 emlEN BRBERE W
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 &
b % £ 2019 4 % 58.5% » 2020 F %
50.0% > 2021 f & % 65.7% ° CRPA
By b A 2019 3 2021 5 - 4R A
273% ~ 5.6% $% 31.6% ; CRAB 8| %
77.8% ~ 100% ¥ 71.4% 81 2019 5|
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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 7= MRSA ; T
E. faecium W EHEBEIEN - 45
% 50% ~ 20% 2 66.7% °

EREBEWHBE & T K
ArHMEETEHNEREN=Z S A
K. pneumoniae * ¥ X % P. aeruginosa 7 100% > 100% $ 85.7% ° KR+ I
B A baumannii> & VL % H £ 4
B KR R W A
W VL Enterobacteriaceae # % » K
% NFGNB # yeaste 8 R4 H &
AMEZERSBE R EER
JE % % 4t A2 B (Non-tuberculosis
Mycobacterium; NTM) #] M. gordonae
B M. intracellulare 8] Y 8L £ ] o
K RIERE RWE coli» #T B
Ao FEWBEHE (BWT) - AT K
pneumoniae ¥ CRKP P &5 th £ %
2019 4 % 53.3% > 2020 4 % 50% °
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B A. baumannii
P aeruginosa ° ¥ VL0 W 2 % & Iy
DA BB RBAREEEWEE
VL Enterobacteriaceae g % » R %
S. aureus #L NFGNB ° Jf & B ¥ &
7 enterococci T #E & % 1 - 124 B
BB T D o 5O IREE & T
KW E. coli £ 2019 4 $ 2021 4 &

* 48 % enterococci °

EEAGURBREZN RS
REWABREETRWHEEN=
% % S. aureus © ¥ R % P. mirabilis
BAAE. coli

2021 4 | % 44.4% ° P aeruginosa ¥
CRPA Hy Ik £ 7 2019 F| 2021 4 - 4
Al % 50% ~ 18.2% 2 25% ; CRAB
% 87.5% ~ 100% £ 90.9% ° F — F
T > B 2019 3| 2021 4£ - MRSA %
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TERABRTBIEIE - 1£74 2020 F
H20% WHnATHENLE (BR)-
T K. pneumoniae F CRKP Ff i Lk %
B 2019 4t 0% > £ 7+ %) 2020 4 #
2021 4 # % 50% o CRPA # tb = 7
2019 3] 2021 4 » 4 3 & 25% ~ 25%
#11.1% ; CRAB 8] & 70% ~ 80% 52
100% ° B 2019 3| 2021 4 © S. aureus
# MRSA 1 b F 4 5l & 95.5%
94.2% 1 95.5% ° E. faecium W] R &
200 F 4L —% EHEBETHEE
PLEE -
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BEHREERNAFESAESES  HE
FMLTREFT RN o FHik - ZEAE
RAEHEREATTDREEZNN S E
Mo BARFHHEEEARERE
RO A0 ST 2 MEARIR, o

EEEHAEY  AE&EEAFE
BWEH - g% BRPGEREIN
WE o EMNBEUHCEEANTHRAH
WEEFL  HILEGEBBERR L%
LA 2 M B B B B A AR (THAS) #t
& [4] RPWERBETEEE LR
ERERSET I LB EEEH D
CR E. coli ~ CRKP * CRPA ¥ CRAB
WLE - HEBEZPFORERE R
Bl £ s LS ICE T A
R FBHEIELEAE - T H
MRSA W th # 3% & # THAS & 2019
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
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P B AR R R R TR A R
R2BURE  EE R UFEE R E
o HATHE A 23 CRE W 2019 £
12.4% % 4 L5+ 3] 2021 F 1 16.8% °
BN R T AL E A & FE LW CRE Wy
BREERERL  RAZHERF
KW %%t o CRE Z# > CRKP # CR
E coli RENMEENERWE - B
AR CRKP W EH—HEASAEEN
RMEBEENBIHZ CRE. coli &
FEHMEZER T ERSE N o
Bl BB R CR E coli ¥ 2021 £
ZH B P HA > B 2021 F£3F
3] 11.8% $# 10.5% ° # % VL THAS #
LR %E - CR E. coli TEBEZ .04
WMBLATRE  EERBERAE
BT 2021 FE—FHEEHAEMN -
CRKP 7 AWy 2 LA 2% - &3
AEEERALERERZEK TR

W7 VL AR AT R AR
e EENRFERARERR
WEh o YRMMERBINESR - HE
WA RGER > AHEFER - LR
BORW R - 3R £ Uk e A
HEEFERMERME E £ U KRERR
r2HERETF  WEIZREHERERE
HWEE s BN —ER A ERHER
HERYREERAREZTNEFERRE
HBTWRERE  EWMERNE R
i IR 77 1 BT A B 30%-50%[20] © vk
COVID-19 Jx W W i % > LA ZwfE
REtEz L4 BV gt RiE—F
MEWRMEWELE 21 £—F PE
ZHERER o
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RN 11

L CR E.coli Tt i fn F | o B
B AT F W& - MRSA —H F 4
& Pl o MRSA % i 7% 3% % F 2 B
HRBAAREBRE - “ERER
SENGOSFERARENSZ - W
54% W ZF T R BB R K F AL
BWED  BAHAE24% HWERARE
B [22] 5 S. aureus T OB+ 2 &
% A4 > T MRSA Wth %5 -
B ZEBERE T2 EEH MRSA
RF-ERRBUOLBLERNER
% > #44 3 Enterobacteriaceae &
S aureus EH B ABHRR - ZRER
A3 — 5 B E R REMAE 5 O
TRERPFEERENEEL
2 S. aureus ¥ Enterobacteriaceae
WA LR EMGE EWHE (23]
NFGNB % 03 7 F 7 - % 5 &
A. baumannii 8 P. aeruginosa > W
NFGNB ¥ DA77 i A B R Mt 1 3R 50
DR ERBW PlmkFE K
B BENHEE @%W%@%&
o B W R4 R [24-26)
—BHT ARG O @h%i%i
BHELERRENEENR BT
T BB T8 IR R
AEFHEHENEE -

EEEHEFN G —EE
AEEBRBEWEEAHREENR
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AT R T B - BTN R S
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WA % & BMEBRKZ
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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'2, 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%,

chHERE 112 4F 6 A=+ =& =1
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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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R— EFRAIBIZFBLEER N=78
EF HF
B
BREFIR (%) FBEELEE %) BREFIN (%) FEHHELEE %)
H1 R 76.9 38 79.5 3.8
2 fHR 71.8 3.8 70.5 5.1
CEREEN 61.5 2.6 70.5 3.8
F 4R 62.8 1.3 62.8 5.1
555 2R 64.1 38 577 38
FEE 67.4 3.1 68.2 43
51 4R 75.6 15.4 79.5 12.8
PR 83.3 16.7 80.8 12.8
3 faik 74.4 17.9 79.5 7.7
o5 4 FEE 75.6 12.8 71.8 14.1
5 5 15 75.6 7.7 67.9 7.7
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5 1-2 1EkE 23.1 0.0 29.5 13
5 2-3 Rk 269 2.6 269 1.3
5 3-4 1548 218 1.3 218 1.3
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¥ {E 23.4 1.0 247 1.0
1 FRUEEE 48.7 2.6 513 0.0
55 2 FRUES T 526 2.6 55.1 2.6
5 3 FRUEE 436 2.6 474 0.0
£ 4 $RUETTH 423 2.6 436 2.6
55 5 FRUEE 38.5 1.3 423 0.0
FEME 45.1 2.3 479 1.0
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E115%) 2. BAILE R FHA
CENEEARIETEE FHHAR
RN (EFERE-I2%  HE
11.5%) 5 3. & 6 3L B 48 H Ji bk 17 3%
g TEBEEHRR R EEE
R E R4 (FFFREE87.2%
& 11.5%) ;4 BTN ODEF A
BRI % & A H & W NOS
HEwf it & F A E B (Fit Check)
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S5EAANS DEFAERAR T%
B R M BERA (EFRE
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Evaluation of Personal Protective
Equipment Conformance in Healthcare
Workers Working in a COVID-19 Ward of

a Regional Hospital

Tzu-Yin Liu!?, Ya-Mei Lin?, Shin-Huei Kuo>*, Tun-Chieh Chen!**>, Yen-Hsu Chen*>-

lnfection Control Office, 2Department of Nursing,
3Division of Infectious Diseases, Department of Internal Medicine,
Kaohsiung Municipal Ta-Tung Hospital, Kaohsiung Medical University;
4Division of Infectious Diseases, Department of Internal Medicine,
Kaohsiung Medical University Hospital, Kaohsiung Medical University;
3School of Medicine, College of Medicine, Kaohsiung Medical University;

6School of Medicine, College of Medicine, National Sun Yat-sen University; Kaohsiung, Taiwan

During the coronavirus disease (COVID-19) pandemic, healthcare workers
are concerned about the risk of infection and further transmission to their families.
We evaluated hand hygiene and personal protective equipment appropriateness
of 78 healthcare workers who had prepared to work in the designated quarantine
ward using fluorescence cream and N95 respirator fit test. The results showed the
following results. (1) Fluorescence cream residual rates were 54% for the incorrect
hand hygiene procedure and 4.2% for the standard hand hygiene procedure. (2)
Eight trainees failed to pass the N95 respirator fit test and then passed after choosing
the appropriate N95 respirator. (3) Doffing the gown from up to bottom and the
inside to outside, doffing the outer apron, and contamination while opening the
zipper were the most common errors while doffing personal protective equipment. (4)
The most common contaminated locations were the head and hair (24.4%), legs and
feet (19.2%), and knees (16.7%). (5) More than 95% of the trainees agreed that the
simulation course enhanced their confidence in caring for patients with COVID-19
and reduce the stress regarding infectiousness. A personal protective equipment
simulation test is conducted at the hospital every year. However, healthcare workers
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still fear emerging infectious diseases. Applying fluorescence cream on personal
protective equipment during the simulation course can immediately demonstrate
the residual fluorescence while using incorrect hand hygiene or personal protective
equipment donning and doffing procedures. Thus, it can increase the healthcare
workers’ awareness and reduce their anxiety while caring for patients with
COVID-19.

Key words: COVID-19, N95 respirator fit test, fluorescence cream, personal protective
equipment
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Remdesivir IRBINEENE B BOEFE

wRUFE RieE

BARRRAER  NAEE R

A ARREIMA (coronavirus disease 2019 ' COVID-19 ; f5%E i e it
X ) ZFRESHFRIERNARELELRRZILT » M remdesivir 2 8FEMBMXE
EREZEEY) - BINEAZIZE - BIEENES - EUHARIE A HAYIS 4 B hwm
BE - FIMBECEEIACRREERE  I9ASAFTEMA BRI THSAIEEEE
PAM » BB ACTT-1 ERIREIEEDHER T B# AR RMEE /S 30/mL/min/1.73m?
BNEE DR EREBINEERDE A remdesivir BHEE DY AR EE RO
B o NFREDEIOEEELEIR U remdesivir SBERBREEINAEARHIF ML
FBE - HEBEEGERRIRBAEILI  MZERYS - HUEBmRAKR LANE - &
SBEEARE BN T AZEFER remdesivir ISMZE @ [RIKEEENTEEEF
MIZ=REHEFR  IRERAESRRH NI FRESIE T remdesivir ZKiaE
BREBINEEAZEENEEFN CMA o (BKIEHMEE 2023:33:32-41)

RAEEER : FEIK - InfRdu: » BIDeERZE B ~ BiZiE

RAHBANTEART[] WESE
BERBE—TEARE A

[l

Al

A FEA R F MR (coronavirus
disease 2019 ° COVID-19 ; 4 & #7
AR ) & F A E MR K F (SARS-
CoV-2) R % FT & i 9% > B 2019
Fr-ARBERERAENEE
ZHFHTERAERAEREEREAR

—BATART[2] - B REH LA
MAEFENMEEENRRMEAR
## (emergency use authorization) #] ff|
PRI AR (3] B S BEYE
e R R EEE B o WA A E R
% 7 B P18 ~ nirmatrelvir/ritonavir

= =

KB 112 £ 3 A
KB 11245 K

DOI: 10.6526/1CJ.202306_33(3).0003

HAMEE - BB E
WA - FET BN E KM 123 5
WA EE  07-731 7123
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#1 molunpiravir ° Remdesivir 1 % —
B REFEY - & L EEFRTEMN R
WS R AR TIEERRR - &
B B R AR R AE R PR A 0T
TR B - W] DA A R WA
I THEERPREN BT R
CEERRLAEFEEAC [4-0]°
& % 4 bk > remdesivir 15K H B R AE
R EWHRE  XFBARBEREE
{8 (estimated glomerular filtration rate)
SN 30/mL/min/1.73m?> W B = B 3
BT 2F 7 ACTT-1 B R 3K 5 3 B
R [4] 0 BESbE(G BRI AT &
R ERERZ—[7 68 AR L
AYERBITERGWHE 8] T
AU BEREBEERETEERKE A
EamEmESREEDG] LT
FEE30%[10,11]° F—F T > #HA
REEERIUETEEG EER
BHEfmEREEET > 2 HHK
A 20% Fr KA 50% WK AR AW B
BHEWER[12] ERAE T X G EAH
M [13] © B & remdesivir ] GBI A
JHREE - BEREFHRT 25 A
BAFGRFWHEBHEARTHRE
7 FMEE R BEIGRFT AN R ERE
EHBREBRNRT 2 > FREEY
& Rl remdesivir i 5 09 B M S 3 R o
AEXEWEW AT EREE > R
¥ 7 remdesivir E R EFHRT 2
PR R o
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Remdesivir f§41 - Z24)8) HERER
HEHEES

Remdesivir & — & % # U4
(nucleoside analogue ) * ] 3& w1 37 %
% # RNA % 4 B (RNA-dependent
RNA polymerase ) 3R 1 % 3 & &R
#FOUERGEERRNEN 4]
Remdesivir 2 47 76 Ik 77 43 EL3& N\ fm
Mtk - SR A EY GS-5734 18K
B 1 Rl Ak 2 9 B E 4 GS-704277 » B
i — Bk B B % H E U GS-
441524-MP ° GS-441524-MP ¥ D) it
—F B - AR = EHBREN
HEHEY GS-443902 5 # GS-441524-
MP 2 8 B L B jk % GS-441524 - %
o 7 0 E B - T GS-441524
BB R E BT [15] - ERE
ZAREHLE > £ 10% W remdesivir VA
BB Y GS-5734 WK R B b B E
H % 50% LAY GS-441524 1
BRHH (7] EEZENEES LHT
remdesivir 200mg # & # % & (loading
dose) % ° remdesivir B 1 7% & EEE
BRI E A BT T - T GS-
441524 WL F R E R & R HZ R4
EH o Remdesivir f7 GS-441524 7 #
EENEER LWEES» LR
ZREBT ZEMNE(16,17] ° &
MR FEAM % > GS-441524 Wy o 7% &
G T B K4 50% T GS-441524
K M 7 8 & (trough concentration)
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EMRENMZHBEAREBRGEH
FRE[16] — T =% M A
o R AT T R AR Wt
R - HEA X remdesivir # 2
% - GS-441524 EE A RN B R K
(maximum concentration) kb B % 3
FRIFI0BETEREMERE > €
=% & F Y remdesivir G it %
R4F > E R AR BT [18] - SbFI{E
B39 3 3L GS-441524 7] 48 B fn iR %
M T %) 50% Wik B - BEom KA 0y
F AT DL R GS-441524 w7 R
% [16,18] °

B 7 remdesivir A& & B K AR T
& o SLZAME R B e K E IR A
ag T BBt -B- IR A (sulfobutylether-
B-cyclodextrin, SBECD) * 7 & i &
#2 Ik ik 41 19 2 ¥ [19] - Remdesivir
HREBY  F#REAEE 100mg
remdesivir BE. H 6g SBECD * T & &
R E| A B £ & 100mg remdesivir At
H 3g SBECD * W # 4 £ W [20] °
SBECD B mi B R # > EHEH
BERFFIUENABARY T4
SBECD % - 3{ ik 4 15 b 30 48 o B J
P SR REAFRATE 21]
AT - AL B B 7 BR & (creatinine
clearance rate) 7 30 % 50 mL/min
ZHWEART BT 2 & MR
B B 7% & & K7 80 mL/min ) B 34
BEEH#H FHESBECD % HEW
SBECD WP 35247k & i % T 'R
(area under the curve) & L F W1 -
MBXSREANEEAS0%  FET

SBECD € EE T2 B2 HEN E
R21] MEZRNMWEES - Hoh
WF By 3 AT R] DA AR IR L 0 P A —
SBECD[22] °

B AR GS-441524 BRRHI %2
W %A T £ % - {2 SBECD H|H £
TRANKG  CEFRZWHAE -
EHWE BT SBECD Wy ATk
THERFBERMGENEEFEG 2
HAE B 8 F| & & remdesivir 73+ X
F| & 1 50-100 £ [21,23]  FLBHE %
wm voriconazole By ## MK iE 41 % At 2
1 F| SBECD 1k & & % - & 200mg
voriconazole fit & 3.2g SBECD[24] -
b AR B AT 5 VTR A 2 F [25,26] ©
BN —EAEXEH T ER
voriconazole #] & % - H F LB B &
Bk 2N 50 mL/min # 42 % 0 LB
BF 7 M2 % K 50 mL/min % 77 % >
S AE T K i 41 & voriconazole
# P AIEK 10 KA 9 Kb 38 HE B T Ak
BB BT 7 b R AR I I B Ak
EWTEREF 26]c EEHA - £
H—PlHEEHENBSERNET )
% J7 # (osmotic tubulopathy) > ] ¢
7 remdesivir J6 7 &M R FIE % P
B MRARSMAREER - #
ERE - F_ABARRAGLESE
WERE[27)c BEALLLEE - F A
remdesivir ¥& % # A R EE LK E
BT EZRENHETEEE
% & H & GS-441524 f1 SBECD ) %
R E—FEFERB R
oAb B F R R R o
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Remdesivir {E AR BEBHEEAR
EENLZEZMHEES

—  RIEREE

i TR F AT DAL BR 42 GS-441524
A1 SBECD - B st ¥ 38 3% 2 # # i 7%
A & 1# i remdesivir 17 [ B A8 $
B o REWE (n = 48) fr B E
(n = 83) W EA LB - HL AR
AT EAE B % remdesivir i
Btk TUBZFRTHER R
T EL & fE T 48 /NBF P9 3 % remdesivir
BB E > thAR 48 N A R
HEE R E e A B AR
FhReR ERTEDLRHRT LN
2= 7] [28,29] W E AT R A6 K BLE
F| ¥ % B (aminotransferase) L F 2 &|
1E | ¥ Jm 09 1 7 [28,29] ° & VLK #A
B B AR S0 H R 2 BT
o EUET 1010 B KRBT R A
# o H 98 4T T remdesivir By
R WAL BIEHAN B
& i remdesivir 7] LB #F T B % T
FEWK (AR A 060 95% 5
HMEMA037-098) %98 % #EZ
remdesivir i & & 1 294 & K #% %
remdesivir 3 VA 1:3 W L A7) 8% 18 1o 4
BB 14 %3 0 3% remdesivir 5%
HHEEGEBA  EREBLEF
BE (22 547H BS%EHRE
M #%22-74>p <0001) [30] > B—
BEEBENZF QERALNECET
486 L R Y B REH > HF 112 A%
% 7 remdesivir 6% 30 KA T F
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TR R AL A B AL A A 24.1% Ao
27.8% c BEW A B % > A
remdesivir A8 8 7 3% F 1# f remdesivir
MLk b =R D N G N
fm oo T 30 KIT T WA ER & 0.74
(95% 1z # & Bl A 0.52-1.05) - 5
T #F F remdesivir H TR T X
MY EEMAEFTMREREZE
ZDB-EH/EENZ FZEERAR
PEFEEEANE TOAN HFER
remdesivir JE#E H 23 A > = HAE
JiE F AT B A& E ] remdesivir 7 A Bx
ZuE 31 BEWE > BFAE
B E S EAF remdesivir iR E
ik > BREBERNELWHARER
Ar g VR - 6K BE A AR IR R Y
Y HM@ATHBRATERWITR

Z BREBDEAEEHKREND

BE

B GS-441524 ## SBECD 7 &
ERRTMEHRENNET S L
MREERER BhEE2NEE
B AME R remdesivir WE EF & o
REE—EFENEFOHRE S
remdesivir # ¥ fl 7 30 & B8 &% &
BE - CHEAEARERNREABANNL
PREWNHAHREE  HFRASR
3, remdesivir 5 7 Wi & 4 ¥4 % Bz -
F AR EAE EFE 28 T i B LR
N HEAFENMLBENG 1A
o IR BT B B % A remdesivir i&
Btk A8 NEF 2T M [32] - 2 E
— B %P OHESNT 347 ZHEA
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remdesivir IEFZM B F > FH 40 AL
% BF 7% & /N7 30 mL/min > T 307
A B A 30 mL/min #5888 5 £ AL
B &F 7 2 N 30 mL/min 848 7]
BARABEEZHRFLER  HES
W R E|E R APk B AR - {2
remdesivir \G R & R % 0 WAL Z M &
AWBHEBE (5% vs 2.3%, p = 0.283)
FOEFF DAL R A5 E (0 vs 3.9%, p =
0374) B A LB EHAT L EERH
HEEZE4 - FHRREEZBEMNS
FOEHREER R WER BA
remdesivir AR B A F HEH S H B
SBECD AR b 2 e B A w15 - {2
3w B E A RER (n = 1000) &7
T LER BF 7 M Z A 30 mL/min B R
HEEEF (n=119) > 1 H ZRBIA &R
ol Fl R iR B G R% - BAER
BEEEG BHBAZARIGEYR
ERRTHILFBEE£LE - R
1% i remdesivir B B 28 & F P& % 5%
FREEZHE A R EEGEREEE
i R B T [20] ©

EREBRNBRT ARBFNEZ
remdesivir SCEEF > H % FEH LW
REREESTHETSWYHRE
M An AL B A 3w R & [33-36] 0
—fE YR 4% T 135 % 1¢ ] remdesivir &
HFWEBEF QA REF - LB EF
& E TN 30 mL/min 15 & 4
Ro-vaaBEGTHET 2420 A
(&FENSA) FEREFHET
SIS A - MALRBEZEN - BRE
BT 2HAFREZHRA  ATE

B ERE BB A LK A
KA LS WP G o BB
BEENRT AT EIREY
WA EF=ZAEEZHEHEGN
B ] BE 7E 4 F remdesivir ZH] © B —
ARREBERRUETH - &
B E B E T 2401 A remdesivir 3
BH B R B T W [34] 0
— 18 % B uy Bt 5 B8 T 31
G R R F 5 HAE NP 30/mL/
min/1.73m? H # % remdesivir i& & #
AR DREEREEEHT
DEFABERT I LEAERER
e T 2 1E k 3 % remdesivir # 1 2
BeHEM - A2 BREHNEEE
THHEF MR E RIETM (Sequential
Organ Failure Assessment) 28 ~ "}
REER FHAEBHEEMER
IR ESFEERNT - AR
itk BRAILLERREEHEBAME
B LWL (67.7% vs 54.8%) M E %
R R B (41.9% vs 32.3%) e
ETREHNBAERY  EHEM
BEHNLPETRATHEEZE S
(81% vs 55%; p = 0.03) * & F B4 [F]
B, ¥ 5 1Y dexamethasone # | %
(81% vs 10%) - BHF A FIhf ~ &
T REGHENLB A TEER
Mz BgHEE > BAART EWEE £
Blo MR —RWEARAFE K QET
EMANTREHNIE AFER
BIR S CEHER S QOEFBEREY
FOBEIE % [35]c Wtk REME
K H] CATCO FEM ¥ ki 3 % 7 4t
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$ B 4 2k 8 8 F 5 E DR 30/mL/
min/1.73m*> EF WEL B TR R
H A {E B remdesivir G EFH 34 A
* f# F remdesivir # 25 A WAL &
HHAz—&FHENEE - X
Rl remdesivir 4L B B 8 % H B 4 3%
WEEHEEEN T LR - A
remdesivir Z1 b £ & 1# F remdesivir
Ao EERFIRTE S FENTRE
18 Fi] Vb 5] o 3 2 o 3 A FF SR P R] B35
BAENALFE L NEEEZE - B
F| remdesivir G AL F - K H BH,
¥ 1 By A+ ooT B AL (36] ©

WULEFHRNERZRR
HEBREBWRT2EHRENW
B Y FAF F remdesivir i6 % H E
R MBARBA - FFEREA
OETENTREGLREZ 0
ZEWMRIF - AT > EEART 28
# % | remdesivir J& 7 % 7] LB X
FEERRILIEE  WFELWHAR
RERH o

= -BBEE
BEHMELEREHNUVERFH
%o LWRFEBHHEEFEGNENR
BHEGERMEGHNILT E [37] -
—ERENENEF ORAEET
ST EHHEEH  EFAMRTE
JEAE BE ¥ % remdesivir {6 % 0 £ H
BABBELZREEEG  BRANEFH
IR 38 8 F Al H 8 0 P L8 A 36/mL/
min/1.73m? > X H 21 A B4k
I8 2 Ak E A8 /NP 30/mL/min/1.73m?
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& remdesivir B % - 8 A% T -
IAMHEE X E A 48 A (84%)
BEHEHGRER - RTWS AR
remdesivir B % 1£ Fl 05 B ©F B & 0
R MBHEELREREER L
MEERASELHMERERES -
KBRS B A H W45 B
#1 #)| #| (calcineurin inhibitor) 34 £
e LR AREAEANYGRES
[38] ° 2K B T3 F 19 £ L BF %8 B 3
& 7 51 &1 i remdesivir & & # &
RFEENEHEEYL  OFE
npop RAE R 28 & BHE AN TR
BE 144 BHFBERMEEMED
# 30/mL/min/1.73m* # 45 8.5% @ &
F—Z BB FEYHREN - K
MREFRTFE A 189%  THEH K
65 R EFILER NN EF L
RTEHEEZEG - TABETRNE
BEEGEE LB E R LR
i HRABENEZNRFER - &
1 BE 48 /NBF W9 48 F remdesivir ) /R
A B 48 /)N B % 4 T remdesivir ) 57
A EBFEEBENEREE (F
BE% 125 Hvs P EH 225 H -
p=0.07) BRI E (11.1% vs
24%, p = 021) E i REHHTE
FHEZEER B KULHRFT
o BHEFEEBEEEGNEE  E
il remdesivir % 36 % H %&£ E % AT
#FH o MHEBRRA % K2 HE
HWBEE T NEEE R ETEN R
HIBYHR R o

R EREE KRR E B - &K
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EHRHRTEWERT - remdesivir
ERNWZERT LR AELE
SR EE HE2BHFENER
TG e BT DL 8
Bl o E T 48 /N I E A
remdesivir > FRE M E EFEIRE
A0 7 7 PR ] [28-30] 0 Bl AT (E
H — B % B8 o AE l remdesivir £ K
HEREE S AR TWERERT -
H#EI T LWEZER [30] °

RNEERI R RE R PR

# K| remdesivir i6 % B 2 & 3 fe
TREMHFAMREELY AW
ERF EERXETHRRETEIL—H
WML ZEMAMEART —RNE
Ko HEE K% 0= o iR F Ak
B HERBAMIPWERB M XFH
B R LW BER] o ATT - EREB A
T A8 % R AT W R B A0 8 TR AT R
BoXBTYHENEEHERY - B
T % 5 4R BT 4 & Wy 4 B8 A R s
Mo MMAAWRETE @ BARK R
WM o itk HAREBRSET
& % % % E R remdesivir 1Y &
HAlMBRAER HALBARXEET
P remdesivir & JF W8 & F0 g
{E 175 #B AR AL ] B AT SRR W 40 B2
FTE2833]c LLEFAMGFABRE
AKHEFHRERREE o

% &8

DA remdesivir 6% i B B I B T
EWHAMREE - FEHEEG AR
TRAEHEEEN W ERF &
HHENMWGREE CHEARXERE
Al remdesivir &% & ¥ T B3 T A
Fr 32 19 &, o Remdesivir B 1% Jf| i A% 3
B PR 48 /NEF Y 3 % remdesivir
ERMARHEREE > HEHEEME
MEHBMmEFR RO - ERE
R N M b s e
HBANARAHENZRRZEHFEH
EZEENRT2ELFNHRLT X
An4E Fl remdesivir #1K B iR #& > 1% A
remdesivir & & #T & R AN & B
REAEWNETE - EHRELEHKH
H o #F R remdesivir IERE L FEH
EBER LB EERERME - Wit
TEEARMETFAHFRMRRRE
B oo &ZFAVN LA - FEHRERKE
B TamFTrdiREELE
TE & fm 4 Fn g | remdesivir 36 7 B &
M~ R fBRRRER > THERE
REZRRNTARTARETERA

% remdesivir G & o
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A Brief Discussion on the Use of Remdesivir
In Patients with Renal Impairment

Yi-Chin Chang, Yi-Chun Chen

Division of Infectious Diseases, Department of Internal Medicine,

Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, Taiwan

The coronavirus disease (COVID-19) has caused large-scale disease burden
and deaths worldwide for 3 years. Remdesivir is an important drug for treating
patients with severe COVID-19. Patients with renal dysfunction, including dialysis,
stage 4 and 5 chronic kidney disease, acute kidney injury, and kidney transplant
patients, have a high mortality risk after contracting COVID-19. However, because
patients with estimated glomerular filtration rates less than 30 mL/min/1.73 m2
were excluded from the ACTT-1 clinical trial, patients with severely impaired
renal function are not recommended to receive remdesivir. In this review, we found
that the use of remdesivir to treat COVID-19 patients with severe renal function
impairment did not significantly increase the risk of liver toxicity or kidney injury
and showed good tolerability with potential clinical benefits. Considering the high
mortality risk in patients with renal impairment and high tolerability of remdesivir,
clinicians can apply shared decision-making to discuss whether to use remdesivir
to treat patients with severe renal function impairment and severe COVID-19
after balancing the advantages and disadvantages and fulfilling the duty to inform
patients.

Key words: COVID-19, remdesivir, renal impairment, dialysis, renal transplant

chHERE 112 4F 6 A=+ =& =1



42

COVID-19 B EMEENERNENE

BEE

THEX
BHRREAEE WA

EWENEEBNEEYE  NEEVM ARSI HMENERET B
BRIV E B BIRMEYVEE N 2 /I ERMEEE (antimicrobial resistance -
AMR) > EFRENREAFH BTN EREE « IIEERAILTHEREE - AMR
ZEBRREABNSENPFELEEAIERMEREMNL o £ COVID-19 X
WITZE  AMR BB PIRANARBEERBEC —  REERIREARITEREAR
COVID-19 #EEBERRROITH  EMINRMEMENEREENEM - AR
IR COVID-19 HiE AMR A5 ' RERNEFKEMHNEZMIE R EAEZF
AR ERE s RERNEFRBHNET IEEESESCABERENERIX
' MBITMERAZE ISR M ERIGEN —MAIEEET (general practitioner)
YIMAERZE COVID-19 FREISME4IBREREF - ( BKIEMsE 2023:33:42-49)

RASESR : AMGiK ~ MERMEE

Bl & TLE MM AW RS - 250,000 A

RAREBLEBRER] HEFHEN

R A BREE - 3] 2050 F (antimicrobial resistance, AMR) & &

A REALENEME I ABRM BRATWEERE - 2B CDC k¥

R EENAB[] £BK AR EZEMEEAMEZIE

& H %L (CDC) W # o - 3 Ve A W1 R B R I AR g A B R An

TE2019FFEBI00EEHAAELR BRI E - 7 2012 £ & 2017 4

RE 11243 A6 H%HE HAMEHE - THX

RE 11245 A3 HEZHR AN - HET RN E KEE 123 5

WA EE 0 07-731 7123
DOI: 10.6526/I1CJ.202306 _33(3).0004
JER GRS



M E AMR %t — ABAHT
BT 18% BRATABRTH TR
30% [3] EEEREAHEHIME
WRERE Pl EREENA
EH R IE B w0 AT AT
# COVID-19 RRATH % —F > 1%
X EXVE S U AT TP RN E
Wom T E D 15% 5 £ 2021 St —1F
A B L F B R A
R 4 (healthcare associated infection °
HAI) &% R 4% - % B # K& 2020
FHHAEER N HAL FH M
LA o B IR B AR B o R ORK B
PR E AR B R S R A~ PR B A B
RE WMFPEAENRLEECHEHRE
(methicillin-resistant Staphylococcus
aureus * MRSA) ¥ i 4E 17 2 & R E7#
4]

COVID-19 &iE YR £

202043 A 11 H > #/#H4
48 E A COVID-19 K47 > Bk
FEED 2 ALMME - & COVID-19
AAATHH  EABBREETHF
ETEERANEZTWNERL E2K
T AMR W o - R H L 72% W
COVID-I9 NIR&HHZ TIHAERE
o MELEEFT AR 8% HAH =
AHEAMFREDL] HEFTHTEM
REHETERFRTENIEAIE R
WHE RAEFEZRERAAE
5B B B K [6] ° B 2020 447 LA
R’ BREFAESHKBEENELR > T
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RS EEREMAEY NEL B
FEHEFENECEEMERFNEY
KILEAL - FHEE COVID-19 B#
FREW S EILENMAE DT RN B A
AHRE  HY 4R EHEHRE MM
RTHEERHERIAEZTNENE
B (7]

— TR B % B T B AR LR R R RAT
A © COVID-19 ) & # 7 % 3| 40 Bl
W4 R S % B0 - COVID-19
BEMZREAENmE AR E
FUMAMAE ST CHERE - W
RERE - REHEE  BREEAHF
Freg mARH  RAMAAXHZERYA -
A fE ICU # COVID-19 & # 4 %
BAEREERT  EHREZEAE
BB ERME TR - Eb s
RIEHRTRZBAES COVID-19 &%
BN R BIAE R > B EKRER
A RERFTEMLEE (8] -

A £ ICU By COVID-19 J% & K
L HREW®E > L HEPREAMB M
ROER > AL EREFERKERE
FINAREE  TERE B AR
FHREMERKERETFHNEE &
HHRE  —EHHEBENEE ICU
MR COVID-19 £ &L RAELE
M4 2 E AT EFMHIKHE (Klebsiella
aerogenes) I R L HEMIKHE [9] ° &
Bl vEv% % COVID-19 BHRBE B
SHEPAZREE MEICUEEN
¥im o BRWIE FE COVID-19 B
B EAREMER [10] ° FEE COVID-19
W A ¥ e - 4R WL VT AR AR
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Jed i —TEH A REFE IR TH
FE BB T Colistin LA2h 0 Fr K #H3R
MAEZWERREZE (7] -

T 2022 F % B CDC 1 R
COVID-19 HILE W & & i 45 7l i &
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FHEFHAFHEREREE AR
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B HEEW B IEE EH - COVID-19
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RAKWTREGHCDEAEAREER
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BREM  ERABEEEFRE G
EAENAEZFHNRAZEZE - BRI AR
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1k SARS-CoV-2 R 4 iy 1 45 fn {5 4%
COVID-19 Wy L E B HLE & ~ KEZ
%8 (hydroalcoholic gel) 1 i %% F
EmfHERNAEFER  LWERE
EHBER  £FHARE 2R
Bt TG B E L Fame
Ed BRIUBEASBFHELEE
BN EBERS  E—BRBRSHH
e LY ETRT&RE
KEGRHE > R REHIAE ZHE
W4 TE A [15] 0 L HE B AMR
B o 7£ COVID-19 A HIf > B
VI W RERE R R FHMEE RN
BAER - VT ARG R BORE B0 F
BEONBRBNARRERY s AR
BNERATETENREEYHN
“AH BAKEZAMR WEERIE - &
BREBMELE M REREE
[16] °

FAME YR EE

COVID-19 KRAT&HEE T ERE
SIRER J Z A ML L EN®
T % W W] DLBEE PR R 3 & - TR
DYIEFWER T EME MR E
Bl REIRE R HEDBE T AR
AR EEGEZ— 13EELRM
R E E W (PCVI3) A 2010 £
HEERRfEY EER (FDA) I
T REBEAMEZ 13EMLEFR
HRHEWEE > BHEAERN R
HE - FEEMWMLPCVI3EHRE
WMEHRERANRRE > ZEKT

WE R L FFBE NI - 2021
Fo WEFGMRERE RS LW
PCV15 #1 PCV20 % %5 7 = R F At
BRI > BREEYEAEL M
HA EARILE L0 RERE
&R R o 2 % 4 E (decolonization
agents) tF By AR D I E W E M
WBE > A AEREERREHE
ROHATERET ~ RF - ERH
LEFHEBHAEZ LRSI
J7. 8 - f% A %% & (colonization) * & &
AT A 48 ) RS RR e SR R Lk A 1
A - AR TE B R R B BR R R
FRAATFLET - MR R o BIME
FH W COVID-19 HIL T - FlA L #E
W iE R - a R R A R E AR
(monoclonal antibody, MAb) #7147 ¥ Jik
(antimicrobial peptides, AMP) * B % ¥
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R— B FDA it AR AEBRAYEKTEE

LSRR 7N HEE Rzl S ERE

Palivizumab RSV Humanized IgG1 TEIGEIRE R SR (RSV) FYREGE
Raxibacumab B. anthrasis PA Human IgG1 JRIEIA (Anthrax) RS
Bezlotoxumab  C. difficile enterotoxin B Human IgG1 THBGIAEER IR R R 2
Obiltoxaximab B. anthrasis PA Chimeric IgG1 TABGR A IR E
Ibalizumab CD4 Humanized 1gG4 IR R

FYLAE F R 7 E RS <P R A4l
BAE AR ERERTE - BR
RERNRATHHERZEEFEHAT -
BEERERESIPHER AN FER
BHNAZERERANAR BFE
BURH BRI - HZRE
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SENBRERWNEYE

Bk COVID-19 R %184 3 7
MR eRRABEREDN LI >
EHEE DENER  REERIE
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BRI FRFTWIRD - TR B
BUMAEYNEH - RUERSHN
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Ao E B R R R TR
EBTHEUMAEYWEH - BAl
THBRAITHAMR B2 W 234
0 W] LAA BE MO 3 R R R | SARS-
CoV-2 BHMIBRFMET A E
MBI AERET MR - BRISH
COVID-19 Wk #H M R E LR i
A —RERNEGHEEIETRK
B2 T8 B A BB 3% IR VT e g 2
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Impact of COVID-19 on Microbial Antibiotic
Resistance

Shih-Wen Ting

Division of Infectious Diseases, Department of Internal Medicine,

Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, Taiwan

When microorganisms are exposed to antimicrobial drugs that cannot kill or
inhibit their growth, the ability of the remaining microorganisms to resist the drugs
is called antibiotic resistance (antimicrobial resistance/AMR). This resistance
often leads to infections that are more difficult to treat and increases the risk of
disease spread, worsening disease, and death. Before the coronavirus disease
(COVID-19) pandemic, AMR was one of the biggest public health problems. During
the pandemic, COVID-19 affected medical care and public behavior, which in
turn exacerbated microbial resistance to antibiotics. This study showed that AMR
was elevated during COVID-19 pandemic, and the most common Gram-negative
resistant bacteria were Acinetobacter baumannii and Klebsiella pneumoniae, whereas
the most common Gram-positive resistant bacteria were Staphylococcus aureus and
Enterococcus. Self-administration of antibiotics, empiric antibiotic administration,
and general practitioner prescription of antibiotics are risk factors for high drug
resistance during the COVID-19 pandemic.

Key words: COVID-19, antimicrobial resistance (AMR)
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Corynebacterium EBED - FHfIE2 T #& Corynebacterium diphtheriae EiSHK
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Al

T Corynebacterium ¥ & F °
" & 4 % 15 B | & (dipheriae) HY
B " #% MK 42 B (Corynebacterium
diphtheriae) - #1 JE #& m B " W
Corynebacterium ¥ & ° B "= — 12
RMEPREELR/ BRER
EEBRBE44FREMEY ZEE

T EBRBETI0GFH®EERE ; i
% 8 ¥E 8] Corynebacterium ¥ K 1% &
BRZABKEMEBENEFEE -
EfE FEREBZEERBFEH
Corynebacterium HEWE  ¥WAs
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T&Tﬁ@ﬁ/\i/’ﬁﬁ% EAFER A
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& ¥ v [2] © A& H = Corynebacterium
striatum > % % E R W AU B KB
BN EHLH C striatum & - J&
HEMABRE c REABREALSE M
FE S OLOER ~ MEZE > EER
B O RE%E - KB M C striatum ¥
AVENE S RATRE S BERERE
BWAEE - RN REEHF - iy
NG RERBEEAZHALEE
WEH o

EXYEETk:

Corynebacterium % &
Corynebacteriaceae £ & & * H 7l
Corynebacterium — & 1, & #8 i 132
By 11 EERE - X ED 50
MERRAERES  REBEEMENE
79 38 AH Bl e

Corynebacterium ® B % % &
= 3K By 48 # (fastidious organism) -
REHEWNAERBEABK=TL
& o & & & potassium tellurite By I
REHEE ARt HANFRK C
striatum V] FE & K & 5 AR & A2
HEELRAK20 mm iy H % & ¥
BT EE  C striatum = E2H K%
BWELARABRER T EHESH
B AaELRUEBRE TERT -
Corynebacterium ¥ J& # # B (catalase)
M 1 > W1 K % Corynebacterium
B % E LB (oxidase) Rk o A H

4 C. bovis ~ C. aurimucosum ~ C.
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doosanense N C maris ,EIIJ JEIJ gﬁﬁ{t%
EG MW R & o | F pyrazinamidase
H o BT R4 W C diphteriae (2%
R &) F8 C. striatum ( [FHRJFE) [3] °
R F A RB A C striatum 85K 7]
% 7 % 0 B X MALDI-TOF #% # &
(94.84%) A& B € 7 £ [4] 0 % £ 5]
& A 3% 32 #1 ] % © MALDI-TOF %
R C ostriatum B F7 % [5] °

MATIRRMERARRIR

C. striatum J&ZTFHERFAEHY
L WEAEKE BEBENE
RE# ERFEWHRARTLERE &
BEHEFEN - BILFR > C striatum
B R ABEBRWAEY - 2EHR
B C. striatum B V] JAE B 2T
W R E R S A o T IT 1976 4F
EXBEBBE —EHRENAERE
0 BHHERERKRA - D
JEA A R kBl [5] ®RAMEW
VL HERER RET2RENF
BHEWRA [6]

T E T B A BN E Y TR B
F9 o C striatum TERZRFTERA
WREF YA ER[T] XAF
8 KIS WHE  CREERES
BEE - WYWEBE C soriatum o
MWRENFAKRS HPZET ~ &
BRI R R R EE RN
MEBERRE (FlEREE) 2 &
BRREGEZHRALTRABIHC
striatum W% - E—FEREFEN
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R4 [8] © EJE W AR AT T
PR MLE R EAZ B SR S A R
FURBE R[] WERENR LT E
FHETHFDRALERBENE
] o

WE R T iz I ¥ KR
RAK T & # > C. striatum W1Z B % R
S H0 K 3 0 A8 B (8] - i VR JE B K
RAEMRRERE LNEARET &
BUHEHAEERL AR LR RN
BB - HAtuae : BRER - KFRAL
B MRME - AlETRELARE=
Az—wEE e

MERRBIFMEE

ARBOR H A K LA KT
H¥ - C striawum WRBWRE > &
BB RAE T REFEH (Fl
JR G 0 T JE S B R P AR IR
folr ) Ao st 45T IR G 1 B 0 2K 6t
BlyiE FES > YL F WG R R An
Bl E AR PHLTE -

% ® 1 2 M Corynebacterium
MENEH TEEZHFAHR
B-lactam 3 #1 & % - clindamycin »
erythromycin > ciprofloxacin>
gentamycin T & £ W RS HIE K
(acquired resistance) [10]° % & 3
W C striatum WX W R L8 & -
EEANFEHRF T £EH -
FE-HAMEE m g £H
K C. striatum ¥} 7 % & p-lactams
#1 aminoglycosides ¥ & F 17 H K %

H o ¥ vancomycin B R 71 B E
B4 ZE [11]° {2 ¥ erythromycin
tetracycline ~ rifampicin ~ ciprofloxacin
ERPEN - EBEET - KNRES
BB C ostriatum 32 ¥ = A2 3 5| DL
EHEFERIENRE  HELEN
EREWENEER LT XH65%H
PRI RENTEFTHIEN.
6.9% R ¥ imipenem #7 vancomycin
HRZMH > 11% 2 # vancomycin &
RAZW([11] -

FEHEMW C striatum R 3 Fo
MNBAEA ARG SR S
C. striatum R 8 T % £ - B2
ETRE - ERERANFUED
Fo2000FHAEEEHNHANERE
BRABERRET (12 $EHRE
W C. striatum T EREBFEE R/ A
MAEWNHBE TLETHELEN
B W C striatum WHERA > FHK
MRAFELBBESOR SERER
C. striatum R LR TR H 5 EAH
j%g] o

Corynebacterium & & ¥} A 91 &
FRZMEWFAETRFEN > H2H
KR R R A W #UE (disk-diffusion
method) 7 Mueller-Hinton 3% # £ I
ANMEE BT E2EHMERE - &R
EFHERINAEZTHRZYE - LT H#
T~ [@ Corynebacterium B & E L4 %
fE T R [6] o AHE B TRAAT
W] e % & Corynebacterium # B 17 \
MRENME (FlWEHE) EFE
¥ % B 3% Corynebacterium H JB W R,
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ZW[13] °

# A fluoroquinolone ) #1 %
MHRBRBgyrAZH RS
7 B-lactams I & ZF W E B
A £ E R g B-lactamase ¥ & ik °
C. striatum % # plasmid pTP10 | #&
2 7 macrolides ~ tetracyclines £#
clindamycin WH B HEHE - L T
FNPIENEEELS TREERW
Mg BRESENMERENE
(biofilm) HJHE 77 [14] °

BoABERET T H
vancomycin * teicoplanin > daptomycin
F linezolid & E B] # 7 C. striatum %
IR HEH) [10] °

BRI S E

C. striatum R4 > ¥iw T /AW
RTERMERRE - WERTERN
iRt e 438 o C. striatum £ %
FERBWBEATHGRERTHE
s REWREHEMLERE
BEENEE - RERBERNREE
WWEE  REHF  cEERAIL
A RAETLENRENRE
HREE o

X — B (Glutaraldehyde) & — &
BERRHBHKEN BrEEE
VENEER  FEREFERARE
WA ER B REASL B
WA C. striatum > TR ZEL W Th 6L V] BB &
R R BT > T 2% BB B
(peracetic acid) 2% 2% /& — B& V& R
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FI04ENHLENASELE
w] % 3 B Corynebacterium # JB W %
o MM RWHET C striaum €7
Y8R E Y R AR R AT [14]

TR AR BT - B
5% By 15 Bt (povidone iodine) ~ 4% ] &,
& & (chlorhexidine digluconate, CHG)
#1.0.01% ¥R & 8 7% & (hypochlorous
acid) ®F FHM M WA - H R C
striatum 8 C. amycolatum W & = H
B [15] 0 FHAEA AT ZER
7] VLA 2% 0 %) Corynebacterium H#
BAEK -

BRI EIEZRI XL
HEH RN C. striatum 0715 4% 42 %)
EEZW A2XLERBAREFE

(X —B) - A HERGHAHE
R A E A& - HbeHms
IR ~ o 7R A 3t 3 0 B R
RE BRI EE [16] - |0 fE R
FEEEERAEAGEESE  TH
BAEBVERHREFRRERRY
THE HtedBHFRWHREL
CHBEFNBH RSN ELER
A Bl efflux pump $E L EWE ~ 4
MAME LR AT ERILEGRE
(porin channels) ; g i J& L 7 purine
channels ## [& - & 314 F A7 H 2
BFEAP WA AN - EBEE
HAHBER (W X=8) ZXER
Fro EERHEFRER RS 2 —
[17] e

C. striatum W Ft W & 4 % # ¥4
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BREWRA > LHEFRN RS - R
ERRARBERERAGNET - ¥
JeimaE B RE I - BE T
WA~ BN R R B ER
B BERBEAALRAEFRABE
MEW ~ & C striatum TR 30
RAATT B R EFERE > HT
E—FBAE C striatum W TN R 5
A URGEREELYE -

I

C. striatum ¥ i8R 3¢ W Y A7) 3%
B REERLEMRT - K& H
MERFERRETRERERRR
BEWRA  ERERKBRE MW o Z#
HMENNERFERMEZEEMRC
striatum Y% R G o HHE A B &
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DREBEFRDE o
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Corynebacterium striatum in
Nosocomial Infections: Emphasizing the
Role of Infection Control

Jui-Chi Hsu', Jien-Wei Liu'?

IDivision of Infectious Diseases, Department of Internal Medicine,
Kaohsiung Chang Gung Memorial Hospital, Kaohsiung;

2College of Medicine, Chang Gung University, Taoyuan, Taiwan

Corynebacterium species are widely distributed in the environment and in the
microbiota of humans and animals. Corynebacterium species are classified include
Corynebacterium diphtheria and non-diphtherial corynebacteria; the former is
pathogenic for diphtheria, while the latter are parts of the normal flora on the skin
and mucosa membranes of humans. Non-diphtherial corynebacteria isolated from
clinical specimens are often regarded as contaminants. However, recently published
researches suggested that when Corynebacterium striatum being isolated from
normally sterile sites, it should be considered a true pathogen. Corynebacterium
striatum has not uncommonly been found to cause infections such as bacteremia,
pneumonia and endocarditis, in immunocompromised patients. Of note, increasingly
emerging multidrug-resistant C. striatum isolates and outbreaks due to these isolates
have been reported. Patients with multiple comorbidities, prior extensive exposure
to antibiotics, and/or long-term hospitalization are at risk for developing infections
caused by multidrug-resistant C. striatum.

Key words: Corynebacterium striatum, nosocomial infections, multidrug resistant
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GRFEMEERE % BHE
REGTRHABREERLE - 2
RARMANEBETEWGEE > L
—HECEEEAANERRME -
FECHIBEZEY A HiE%E - ER
B A MAELABRNAT 2REFF
MARKN—BETEATRRBE R
Foo L ¥ AWBURBEBEH K
® (Candida) ~ #18E (Aspergillus) ~
B # B (Mucormycosis) #2 [& 3K
(Cryptococcus) » 15 BV A3k B R
BARRA R A RERIMEREHA
T RERTRBEHERA - B
FIREEREEFHNEL - FERNE
Ak H JE (invasive candidiasis) & [T
Wi R E R RE LW —E T
HFET W ULEE 40% k- B
By R EHIBE KR E—E
#oEXBAWIBE R B FA
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HEPEMNEAE  AEENEREXR
W H &% E (Candida auris) ¥ 3% -
KR EHEREEEMT - TR
RUIBE R L NERRE  #E
FERGE LR E - wRERE
& o W RBEZEEH A ERBE
RERTRWFFZ— °

M EZEAIRE B S2PRE]

BRI R F W= KEINBEEY
s& azole 3 (fluconazole, itraconazole,
posaconazole, voriconazole) * polyene
¥ (amphotericin B fu # g H %
)
caspofungin, micafungin) > X € f| J&.
A0 T 5 BT A W A T B
W PRI T IR O K HBEYIME
R R SO [ — o 5 B JME %
VI EREERE > RHELEBE
YRR G AR B U R (B

> echinocandin $# (anidulafungin,



58

polyene )% 4] amphotericin B % F, By
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T azoles B R A T & m it &
FEEUHRE  HEeRERRZSW
KANT R % [2] ° W caspofungin
7& echinocandins # 1y % — & # Ik i
STV > WHBH AR R
SR RE fo ot & 3R H B R R E &£ [3] ©
B Y &l 1R oh - LI B ok B
BERERWELS  NEMWEKY
ETREERIBEEY > PR =
RIERFFH T R - RN
s BF BIEEAE R azole FE Y

T WY
fﬁ@-@ﬁw

(b)Ponene Ergosterol
Ergosterol
synthesis
pathway & a
T @ squalene
(a)Azoles

B4 o HBMERABERETEY
ﬁ&%%%%ﬁm DL AR I 2E VL
W R - R AR ok R TR B U R
%Eﬁ%ﬁﬁiﬁ

BRPIEEREE

EHREHTEH FETRAM
NBE TR R RS E Bt
A ERFEVPETERAA - B
A B SLBUE W A B E A IR
REM > KRHPWHAEMBEFERT
AWHRFREKR - 8@ R%KE (Candida
albicans) - A & &SR 2 AW GHE

mannoprotein

B(1, 6) glucan

= B(1, 3) glucan
e chitin

ﬁﬁﬂﬂ Eirl‘;SeprhOIipid
E@&s&g

(c)Echlnocadln
glucan
f=4

E— Azoles 1 Polyene L& Echinocandins i& =@ E R EYBIEB#SF - (a) Azoles &
FHIHIZE BERZ (Ergosterol) M E MRSk - M IRSMAZEM - (b) Polyenes i@i
HEAEEAER - WIEMBEN A FLE ©(c) Echinocandins #1%) 1,3- B -d- B2 iE S FLEE (FKS

112) + SR ARBRE ORI -

JERGAEHERIHERE



EAEFzZ— B T70% ABNHEH
HEAKEEE  CHRNEARER
AIFRIIMEENSKBERED
JER AT B AKREE - T
BE I EF HAR T 8 Mk
HHBERARNBERRERIE - D
Bl B RN A EHABE R L -
D BAKRERERARABER RN - B
HEHFLZMAERR  AXHEES
Ji& KSR R AR A= (1) BT TE
AW Q) EHAEHEY > (O) B
AWEE > UK (4) H Mgz et s
g o 36 HARGUR R0 T [ 3
RREEHWER R — o

— BEIEEE

— MR R EERE G T AL

x— FNFRESBENSHERERER
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SHR B FE R B A RE N Rk
WE - RZBHANRELEE (WHE
R MRS KH) - amE IR
(W BCG) EALHRBENW - A%
HRFLEH MM TH LB HER
WAKREABREVRMELTE
EFEATRWBEABORN 4]
Bk PEA4ARAKEwAE L
R AR N AL B BUM A L R i
FHFHEPNWRE Wi o — iz
HHTVENAEREEFRENAKRE &K
(f# 48 PCA-2 ~ CNC13 » RML2U #n
tet-NRG1 ) B/ NREZREFRSKE
FIEZ B RENDNREZTER NS A
EHBRE[S] - BEEERTALE
AR ER - {2 B E @R
WILH NS R B o T AR R

PURIYRERY i

R B

JESERE 2 RAEHY b

BFEE  PCA-2
cph1D/efglD

HiEN Als1p-N
NDV-3 (Als3p-N)
PEVT (Sap2p)
C-terminus of Hsp90 (Mycograb)
N-terminus of Hyr1 (rHyr1p-N)

FESEAY) Lam-CRM197

Lam-CRM197 coupled with MF59
JEE S. cerevisiae yeast (HKY)
AR Fba or peptide Met6 protein

mvPC with RS09

ey
S. aureus [17]
(18]
[19]
Phase I b/2a S. aureus [9]
Phase | [13]
C. glabrata, C. krusei, [20]
C. parapsilosis and [21]
C. tropicalis

[22]
[22]
A. fumigatus, C. grubii, (23]

and C. posadasii
[24

chHERE 112 4F 6 A=+ =& =1
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PB4 13 4 T AR o A BUR AR - TR
TR AR O Y R AR R B K
TREH > BTRBEEHENEETHE
WEERENRETNESE - AT
REHERMT oy & F Lo FERE R
EAE - FLER R RE -

— - EHER
EAEAEEWHAALEN SR
BREERSE  FHACHATEME
2l  EHERBAEEEHEHLGR
ENHRMT A - BY > BEEER
mEFTNBELRTEOEEATUR
H 9 ALS (agglutinin-like sequence) &
B #1 SAP (secreted aspartyl proteinase)
EUOEAKRBERMREN LXK il
B EEEAE (B=) - ALS &
BERBHVRNASKRERT - H
MEH&EMWER ALS EAZ A Wk
HRARHIWEERSKERHAL
.35 Alslp # Als3p © LA rAlslp-N 2

B— BHEHEEN
RAE H/EEEI%E’JHLCM*QHR(B)EK ﬁ'rT%'J\ss»E’JﬂaﬁmE E ngﬁ\ﬂﬁ‘é’ztﬂl#ﬁﬁsﬁm

MECNBESHEEEMEEBMIRLEE  BR

ALRE » sAEREIMRT o

B> =R H Alslp N3g iy EAL &

REBEERFARTEELA
b FEREFMNER - EERTFH
& 0 rAlslp-N %% - BA TR
FeH| & B %21 KW FEEAR S0-
57% @ ERIZWEEEFE 0 RIET 20
MR AR 6] » B A —HE Als3
& B BN 3% H B (rAls3p-N) 1F &%
HIR BERABFHAEENIE
RIEF G EZE - W 2K Als3p Bk
HWERK[T] > ol rAls3p-N & H
BHEA—EEE TUESHEE &
HEHEBRE (Staphylococcus aureus)
R4 E & C albicans Als3 W& B
RIS aqureus R E W B £ H F
(clumping factor) 38 1A [8] e NDV-3A
EHEZTAIS3p-N EALE A lw L45 8
& | (alhydrogel) Bt ® 7 - £ EE R 1
HAmTERTHBREEAG9) -
EEER -G AT FELEEE
VAR B BE 2 E R (recurrent

B SCh314 e E#% (B4 8) MhFEME

JERGAEHZERIHERE



Free
form

N2 Sap @

- o=

Candida albicans cell wall
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binding
site

Host cell membrane
B= GHeSHEMMERGEIET  Als BB Sap ELBEESEWAE - Als EHM

N imEBE R ESHEAREIM  SRETRRNEETHNERERS

#5185 h B BERY Saps ( Free form Sap)

(A) - & Sap BEH

TEEANEIHRRENESE (B)  SREE:

BRI EAERKER - EMRBHEMAIC Rim (C) - E—BFIEHET Als EA5I8/Y

HBREFEE (D) -

vulvovaginal candidiasis, RVVC)
R & W6 IR R R A7 [10] o E B
NDV-3A B C. auris W RERX N F
W ERmARE N EEEEN DR
R WAL Als3 FLREHE C. auris H
RXRNE - V] Lk A& W JE 0T B R
VA E v 4 B T R T B [11]

Bl ik NDV-3A & — 18 3F & 5 & /1 1
EEEL - AR C. albicans
fo C. oauris R % o 7 — 18 & N B K
AW EMAEAIETSAP & H °

g R 112 4F 6 HEE =+ =%=H

SAP = —# C. albicans W4 W& H >
H+# (Sapl-10) > EME L KN
KA NGB RRH 9 E
FEAG -HF Sap2 2 RBERS
MSAPEH - HARBITELE B
Sap2 e R EERE  TERET
ImNAE T - R AE A TR IS R B
H R [12] e PEVT JE # & B 34 Sap2
BEHWR (77-400 H A E® ) N\ F
RARFREERANEREY > Ty s
HETUHRMFIEREAKE R
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% [13] o i N\ B R 3 B B NDV-3 Ao
PEV7 & @ & B Bl H B /1 R &
KREEHE °

= ey

# A M JZ F (conjugate vaccine)
& — 18 PR L5 YR A A e R 1y
EEHM BRI URAERAARE
MRELAEBINNEIE - &R EHH
SHREREGUENARARES
T WA SR E AR R B A A - R
T 5% 188 AE 4 P oE AR B R R A o 1
%1 lamunarin-CRM conjugation & — &
#4E 18 % Laminaria digitata # 325X By
B-HEHE (WEXKRHEmIMEREE)
%% R AR B & "% % £ CRM197
EEREEARAAGHRRNEERS
Y o BT 7R > S Lam-CRM 3£ 1{F
e W C albicans 7| #8017 & P fv
PP R A B o R v A R 1 R
[14] > T UAEBTAH R EER - A
Wi - EEEE E A RR AR
ok IO\ B R AR o

M ~ EbAYZE w3 oR A

BRI AL EREZEENALH
fowy i E RS o o MBAIREF
HH NELRTHAEZANE
HERARK RARTASKELES
MEREZEAZ— WK THEHR
I S. cerevisiae B £ (HKY) #&
7 ¥ C. albicans > A. fumigatus ¢
Coccidioides posadasii R % ¥ X X
RAE[15] sbd > F IR & 2 R

THWEREEBFTEENIRE XM
(epitope) - f& 5| KPR & W 0% R JE ©
Tarang ¥ A B E T EEAKEEE
B4 (6030 & B B ) > L4ME
EWHLATHE /HLA TE T %7
RRMAmBABAE RN EET
IS H A EEEWNIHERM o
£ A R 4 B (RS09) i £ Rk Ik &
W (mvPC) - 7] # 58 %% & ¥ [16]
B R M R R B B R R F BR R O LR
BREHILAKRE RN - AR
BN R R LRGN ERAN22E R
BARE BN F A AL - RTWIRE
ERWRERA > FH i AESH
o mot o HRABLAEE ML
WG BRI & AR R BTk
J& LA B 5 T W AR A A B B o B
FREHEMEMIUREEMK - FXK
KNV B ALAE S - B R AR 41 i Ao
E "k 8 I 7] B R 00 S K RN R AL
Rl BELMMENTRZ T
EBTHEREBMELRERIE - F
- % REBENE Bk (phosphatidylcholine)
Fu JE | B% (cholesterol) AT & ik 09 Hg &
B (liposomes) % 7% K #r F # il & 4
FTHESKRBFEN N H & X B
(mannans) [17] @ #HFEE 2 —EHRW
2 P R b et B R N R
KA FEABEZENRE Bl k
L)%~ BHES -~ B EALR
WEE > TLRBERARGERINE
EWAEYFIRE AR EGHE 2%
FHARERR o BT IURAE
oh - ERNERETE—FSHET

SRR



AR R B 4B - AR T 9 7 R RO
B B 2 2 oK S 0K PR B e ) °] LA
5 9, JR U AL R P O R WY Rk
K& o boh - B RMPTMERIEE
AT > P FEIE — o 3 T AR R Y
RERR -

MEERH G BWR ZEMEZ
WA R AAEEE R W > LE
W~ FRMEE B EEREAM
ERIRE®ES  LHMRKEMmH
W R R A KA R B
AR BEREHMN TR BT
& MEHEHE S NEE & E
BHAR BABHABERERLE
SRR R

EEEERFERIPE

HABMEREERANLHEEE R
TRET v EE T - HHE—EE &%
B R A R T A B AT 1 R R ek
walr AR B o 24 Ak
AT R AR T BB A E & R 40k
HREATEIFFHENE > THH
KR E M £ - 7— (@A
o HBME - wizE T e AR
TR MR EWREE - CHE
He AEHAAE  HAMGELE
W—AREEERFIERG WHE
ARG EAME FENEEEAE - &
EREFAT  EARSEBELZEZ
TG 5 B8 W T A T P TR
THWEEREE SN A RER -
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FRTIRBRZ 2R (L)

W REE YEE

HEE BFE

B RIFAF R REEHEGHAEFEEHATHR T

|

Al

A JEE R 2 (fungal infections)
i W e =0 H 2 8 fmwy i %
HEFWRAKwAKDL—A =R
BT8R W E B > AR ¥ Brendan R
Jackson # 4 7t B 58 B % 0 2019 4
X B W OE R G AT i R 1Y B TR
Bl &% Rk mPIB S fTE R
RNERERNERGE243 XL
[1] > A% E & (Candida species) & £
EBEREWRIE - & RAATREK
FRBERBWREURSHKEE L
JE (Candidemia) By R % > 36 H 2 5
%% 9% % (morbidity rate) DA K& BT &
(mortality rate) % VIAH B o H A L&
A% ® (Candida albicans) % 5% @
FRELNBOREARE - AT - BE R
LMD ESREBRAFTES
Pk 1] A%k B # (NCAC: non-Candida
albicans Candida species)- 21 : & &
¥ ¥ (Candida glabrata) ~ 31 F 17 5%k
® (Candida parapsilosis) ~ 33 &%

thHERE 112 4F 6 A=+ =& =1

W (Candida tropicalis) VA & 7 % Hf &
%W (Candida krusei) W] R % - B4
ABEWE  BTER EBHFRLW
R[RHREEMIEZF o o Bk - 4
HEAFHEAREREWDE - &
TREFRFH/EBEE -

4=E3IEEI BERE RS
SRR IMEE

A BB R % Kumar % A
Bk 2022 4 AR F 2011 F| 2021
M) % BB R A5 R E B
JE (NIH, PubMed) ' W& H M F &
FEESHRE REHME R K
¥ Candida kefyr Fit 1k 87 t ] %% &
(30.15%) * # F # Candida rugosa
(2291%) ~ Candida inconspicua
(7.84% )~ Candida lusitaniae
(7.49%) ~ Candida lipolytica (7.19%) ~
Candida famata (5.51%) ~ Candida
pararugosa (4.05%)>Candida
norvegensis (3.83%)~ Candida
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guilliermondii (3.23%) ~ Candida
africana (2.58%) ~ Candida nivariensis
237%)~Candida bracarensis
(1.51%) ~ Candida blankii (0.52%) ~
Candida intermedia (0.34%)~
Candida pelliculosa (0.3%) & Candida
pulcherrima (0.17%) % [2] * K E # %
StHECR LIRS S RERFLE
BREZRE ~ BREETREBIRN
W mMULHA > K ther TER
SHREREZBI (T )1 FIHH -
Ao BA—RERENETR
RERER 3] EAHERL &%
HERRE 7 AR B Fe o bl
MARA LB URLSHRE R E S
Bxo Bk ABMUSKERE S
#At - AT wF e g > RFER
FEREERTHERF -

— - Candida kefyr (1 & % :
Kluyveromyces marxianus 3§
Candida pseudotropicalis )
Candida kefyr & — 12 3 # H 7T~

FRANFHEIAREWAKREL

WERERBEREBEEORE &

REBEASKENEF AL B3

C. kefyr ] % & T o3& 7 09 7 06 &

BB - AR R RUBE

% 4B 4 R JE (PCR) #2 DNA £ F

BATHEE - HTRERRKRER

SHMRY - EREHE R L HE

il EAKRZEC kefir 2 BEMT

HEBEIEHRN BEEHFHAM

BHZEW : WHEM#E B (amphotericin
B). f# W B " (itraconazole)
fk 3L B " (voriconazole):
W B ™ (posaconazole) > # K
W (fluconazole) + # ¥ #
(caspofungin) ~ K F 3% (micafungin)
P K B 8 & (anidulafungin) By 37
BEHRBH  -EHA—RRAZT 2H
e E L & B B IT 4 # 2004-2010
[ Wi 7% = M E JE (hematologic
malignancies) & A 14T 87 — 38 [ # &
MAFEH  ERBLEEFTHS &
BH (9.6%) BEABANESKRE AR
(invasive candidiasis) > I 7 2009 4
Z % - candida kefyr & 3l (colonization)
Ao S TRE M E W B R R R B
MW ER (4] ot BEFHSEHEHAR
HEC kefir ERBLE KRR I E R
HPHENESZHN  EYREESF
ARAERTE  ERIAABBTEER
B o B e e kR E VT AR R R
C. kefyr E 0 B 2 — ° % 2018 F
MAMB AL BRHHLEYE
ERBERNE (WEBEB AW
% (echinocandins) ) ¥ C. kefyr #1348
M (planktonic cells) #7 4& 47 J& (biofilm)
BRBLE RIFWEN [5]c EAHH
C. kefyr W i 7 & ¥ K W 7€
HERAELFRSRERBKAE
R Bk BRI BY WG RN DLW
W E B WA HE % K" (azole)
By H/E -

SRR



— - Candida rugosa (#i# & :

Diutina rugosa)

TE 1985 /] > ¥k H C. rugosa
RERENMHBMHFERE - AV - HMF
it 87 ® % (nystatin) W &2 & f >
Candida rugosa Fit ¥ ik 0 A5 3k B RK, ¢
W e 1994 F—BE£
AL B N B R QW AR
5% (1984-1991 4 ) B 15 1€ I
HMEFWERGERE  EAKREEML
JES W C. rugosa Tk > T35 &R
BWARENK  HHWHE R ANE
B BEHHREBE B~ FUE 04
R [6]°2003 £ F—BREE
Vi E WA R (1991-1992 4 ) B
T 6oBIREE—HBEEZEF LKA
BT C rugosa > HBRASHKHEE M
6 BBRENBETHREANEIER
AT RBIREERE - FWURML
REN - MBERS BEFRT - &
FAPER R EXWEBEB B
e [7]° 2 B EHET C. rugosa 7] fg
MR ZRFENEERE - Bt
REBRITHEE RS - T -
BRI H C. rugosa Ve H £ 1& B
(polyenes) LA R S FE " B2 1% - &
T R SURR 24t - F B C. rugosa ]
RATREUREBEEY R ZEF
EM o EHEFT AR IR o

= ~ Candida inconspicua ( #7#s
Pichia cactophila )
Candida inconspicua 7+ 1952 4
W T W R & B Torulopsis

chHERE 112 4F 6 A=+ =& =1
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inconspicua > TE 23 - BARAEBRE
EEFER  RTU—F " 2RIBHEE
EHT S o B HRE 4R R B R AR
1997-2000 4 #7 9 ] 5| 2001-2004 #F
276 Bl > MY 10 5L L [8] ° KR
kLt > Candida inconspicua & F% ¥ B,
REBAELEBN BEETRREZ
FHR - OEIFMLZAKREEUR
o R E B R Z AR ML E
B FEUREARTEEEHE -
Candida inconspicua B 15 % B X
HEHLNNEBENERNER  EH
HtyimE gy - v MAaE R EM
M@ R B ESRNE - FHIkEHA
BRUMAE 2 E A wE - Candida
inconspicua £ % & £ R B B KR F
% C. norvegensis » 1& & 1 Bl 3 % T~
% > Candida inconspicua {11545 B 41 °

@ « Candida lusitaniae (#ids % -

Clavispora lusitaniae )

e 2002 4 P % & W SURRAE i
1R 02-9.4% ¢ £ & # AL o # F
WA E Z C. lusitaniae [9] ° &
HAWEBMEBWRHELEHRER
C. lusitanice M M R L Z M & E -
WEBNAMENERARTE &
(European Committee on Antimicrobial
Susceptibility Testing; EUCAST) 3§
W EMAKRERHAEMEB W
& 3 # B & (Minimum Inhibitory
Concentration; MIC) KA 1 Z% /A
U &= < I N A
51 W0 98% 1K L R A5 B B C.
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lusitaniae 2 B ¥ A LB E B (R1K
H B EHE A 0.313-0.625 5/ A
) EHBRME > 96% H &2 E
BRI [10]

ARHAEH > EERHIEE
B 2 H AR & o ER R A REARE B
HEZHAEBEIBWILENR
MEAXERHAEBEB WILE
BREERFERANREBEB WA
R BRXEBETE C lusitaniae ¥
RV R B AR AP M 2 B
LB BIEH > TREHEEAEHE
4 M)A iR 18 (ergosterol biosynthetic
pathway) WX ZH B > AP EEH
RiE > HWER C lusitaniae & % ¥
BV DR SR BRI T 2 R oy
%11

F - Candida lipolytica ( % @

Yarrowia lipolytica )

Candida lipolytica J&Z TFTE R
Y wHERHAENADESY - 8§
HEERBERABEWERF - 0DEK
F KRB FRTFHH - 7
R B EEM AT FHERR
JERRE R RBERREREFH -
Candida lipolytica & B A& /7
TR AR 8 3R AR 2 S A A B
B b IR 1 o A2 #2 IK R (catheter-related
suppurative thrombophlebitis) X & &
K BERNEIEHRKRT F 2R &
B4 P& BUE B fLE (fungemia) H
B HMEOEESEAMME L
B~ A VIR B R G A 2k S E vy R

HEERFHERFIE

NLZ BB C. lipolytica R 3 W
B 5 #0 & B — % ) 3 & 2k 42 R
Bt %% > Trabelsi & A 2015 & 8 %k
WEREAE  KEEIFERXRER
52012 -2014 4 R fm 38 B 19 55
C. lipolytica ¥ WL IE FR Bl ¥ - BB R
A H. 4 % (Broad-spectrum antibiotic)
(100%) & & ~ & Jx (96%) F Jio 3% 4
FEREMEZR % 2EE AR
EHE - BRFNHEIRELHER
% B (58.2%) ~ #E " (45.4%) #1 / B
=B E A (69%) [12] ° & % Zhao %
AR 8T $2009-2012 £+ Bl &
B Wy 13 18 5 ) P 34T Wy SR AT R 22 A0
B R B E - BardamkHA
BHGNRBEMBRE - EHRT
B MUEBMEBURMAEE ZH
WA E R BN ol
WA TR AR AR B R T #
C. lipolytica WY R Z W - UHH
3R ER R UG [13] ©

7\ » Candida famata (i & % :
Debaryomyces hansenii)
Candida famata BHEREY ~

FAMEREREY > ZHEAF AR

SWRATERABSKERWEE

FE R R - 2018 £ 8 R WSUR I

W8 & E C famata Bk KW

EF - HEELEFBSHENE

BE (432Z5% /A7) BEHHAD

P RN BRI [14] 5

HHEREH2 BERAFORIREE

SRR



WEREE  EEWNW C famata 5
AR ERREE R EEY W
RS %R EE R WS
FBIBR[15]° A—/AvlHREE Y
Candida famata & % —11 % 4ME1E %,
BEHREFTNEE TR EHHA R L
WA EEERARHERE B IER
B [16] 444 AECT % 01 B
B FRLC famata W FEFEE
BEAR DERRENILEE S
& o

+ * Candida pararugosa ( #i#p
Wickerhamiella pararugosa )
Candida pararugosa 7 1978 &£ 4

REANBEEZERLER - THEHAS

R ABBEEN G FELLEE 2017

FEBIFERMM—2Z 39 mL it

i EEXEIEFMRESG DR R %

BARBAIER > 3 5] BBt e - AR

HitREF48Y C pararugosa

DHBEEN R FHFFERZLTHR

ETHRENBERER  BERE

PR G B E W R B R AKE

FhERRERUFERRERET

F o 0B E KA R LR AR

¥ C. pararugosa W] LBk #HE [17]

M L& 0 SRR B Candida

pararugosa TR #EBENEBHE R

RZmBRE A—HEZFEALRR

H o
K B C. pararugosa R 3 € W &

T YIBE B RZ RN - BBRE

F VR R T 5 & 7 AR B STRR
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BREESMREZHE N BT C
pararugosa W B R EEE L F LS
Fo2021 FEEAMNB RN —KER
Bl & BT — el XELS M
BBEEERILENFEA  EREFQ
BIREEEZEERERE
o % 0 % % B (glucan) & & L9t i
H3%# W C pararugosa » 2 7 &
RZMHARER ZEHBR K E
RE QER/AF) BEMKE
T AR ERE (F— KO 800 Z
RoBFERAI0ZZLEHATA)
WAk G B R [18] °
—REAB—FRENLEH
B B oy BT A 70 (2008-2020 4F)
B 33EEZENEBE R
FERZ P REE S JEIE - RE - i
RN B B JE TR % AL AR 4T 14
RERLSHKE  BofEHR - 2 TU
K MALDI-TOF (matrix-assisted laser
desorption ionization-time of flight) &
RS T NELE Y C pararugosa
THREGRETFREFEW &
(Clinical and Laboratory Standards
Institutes, CLSI) J7 A€ 4T HL U H 24
RAZ WA o B 1ok B A A R IR AR
—MME —BEREZERERLE
AWFRABRREEF  HZEKX
M3 € N AR EFRERD [19]

]\ ~ Candida norvegensis ( $i#s
Pichia norvegensis )
Candida norvegensis 7 1954 4
TR =% Rowm & R R T
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S HE S W R o TR > 1990 & - A
F—LBROMEE  HAEERER
MEIBZEBER amRETAC
norvegensis R4 > HEHT TN
B % B LLR # B (flucytosine) HY 6
W BERERKTMUL T EHL
2% —15 C. norvegensis R 4% X,
BT AR YRR [20] MR R A
DBEREERTHEREE MR ER
Bl EEHRB R @K TF
M- L8 E W 5-10 Candida
norvegensis W4 MKE F - ©HE T
41% HE R BB - 92% H K
SLEEVE B o AT - SR B H]
MARBE QBB RILERLIE
B H - WHEXBRBEEERMEE
ZFHEYRBRMEN - B REBR
B % & %5 C. norvegensis R % W &
RIGRBEY  BEFHERAEHHENE
HH o HEFRABEREEYFRTX
R EEBRRITH N -

i

1 T S — R o R PR e
BHRR  RAE @A REE (1]
—MEARANEREERRRERALE
o REFRMBT R KM ERmE
Wz E e B RRBE EE ML
% o

SHREECEEIIEBER L
EH KRS LT EUREL > B8
A—LFASAREEMRERIABE %
VIR B RSt H R Y - IR

Wzt BH S IEEAMEE R HE
ML BE VI Akt IE S B R - ik
A RLE RLASBRE P ak W BUE
ERTFNB o RXBLT 8 hFE R
FEEHEAHKHE C kefyr ~ C. rugosa ~
C. inconspicua ~ C. lusitaniae ~ C.
lipolytica ~ C. famata ~ C. pararugosa
VLK C. norvegensis TE 2B R % ~ &
BRETMBERZHI

WEBRFREEBENENLE
R EHET ERABSKE R
RUEELSKREHIRAT  HRE
REEHKRE AW IKRE KL H
JHREFFOESHKRE  HHw—
N LB B R FE RS RE R B
[21]° # F 47 1999 3] 2018 £ & &
BEAEBHENFEFTREEEEE
WG BT 6,227 MBUR SR E B M
ook 8 MR FE RAIKE B AR FT L 4L
B B 7 2 7 & C. lusitaniae
(0.37%) ~ C. norvegensis (0.13%) ~ C.
famata (0.08%) ~ C. rugosa (0.05%) ~
C. pararugosa (0.02%) ~ C. lipolytica
(0.02%) > MR ZEREHNMH - &
Fi B2 C kefyr & C. inconspicua °

P T B A TR T AR AT T B
Wl 3, EbE BT THRE A
MR mEMIR BRI R T E
LEW e FI > EBFERLZAEKRESL
A% - C. guilliermondii ~ C. africana ~
C. nivariensis ~ C. bracarensis ~ C.
blankii ~ C. intermedia ~ C. pelliculosa
& C. pulcherrima ¥ 7 T # 4 % s il
Z o
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BIP3 51 5 #1

2019~2021 TEEE

H =R BRI

[BREAEARR REEEEZEARTEEBEE R
HEE REE/EWE/ REE BB/ BF 5 FT]

HAKRHE (Candida auris) &—71&
FEBE - W DUE R K E I 5] AR
BUHRE 2000 FERIKEARLEH
WAARESBER  XBEE—1ERK
1528 & 7 2013 4 > Vallabhaneni & A
#2016 FEATT HMERE - &E
BREFSHRENR BRI ZE—
HEZBEEE - RARBEHEBAR
& %) B ¥ 7 L (Centers for Disease
Control and Prevention, CDC) 3% %
BEAYE WRERZ - BEHLE
MEW FrERERBERET S
B oBREEEEAGRTE UL
ZHETHEASKREHABRTERKE
BFRMERY -

ERMxBEergE—+F ULy
Mg 2| &R E - R R B A8
T BARBEWRBAATARSL LR
TR AR B0 S 2 R AT R
o TOE AR A2V AR E AR A KR
AZ MW FARE R E T3
WEER S AERRER B EERE
(high-acuity post-acute care facility) °
W5 & R & B B T (LTACH)
o R 2 T A S 30T B K R

Moo BATRE R S0 M B R fh
BRE RE N R 0 &R E A
L B ORIREE BTH
WER - FHEWEE URAF
REBBIAEFETBEEY W EZ
B o R X E 2019 ~ 2021 FHA
RERITREWAERAL - HFR
% E P % A ¥ 1 (multidrug-resistant
organisms, MDROs) 7 B8 3% . i &,
PR YAk

fE# 2 2016 FEAT—HE M B
By RTTREBRE RO BEE
(2013 4F) % 2021 £ 12 A 31 HiE
BB B P oA 2 o B A 3R A B R R ) A
B EE - BRFROAIZETEHER
BEBETRENESKEREHE
() o o R SR PR R ) R - T B
1B % = 7 € 7 f i ] PSR 28 R R
THBATRAKEGUENEE - B
2019 FREXBEEMNEAKE W
BRRRPI S F W CDC #E#H > R H
AR EER KRR T LN S A AR
kA —EATEHSE - BHRERLNE
AR R LR P T AR o

MEFERTREWNEEN > £H

SRR



CDCHMAEMNENR T T MK
(Antimicrobial Resistance Laboratory
Network, AR Lab Network) 4t ¥} K %
BB R B S IRHE 4 et An — 3 4 A
BABKETIHBEERAR - F
HEAKBE S BEELE (azoles
20 : fluconazole) ~ % J% # (polyenes °
%0 : amphotericin B) ft ¥ 6 H %
(echinocandin > %7 : anidulafungin
micafungin) B W R Z W - &R F
SHREZHEZHREN KT H— 1
BTR R FaZaN R 2B CDC
EERMPFEDN - REHALF—H
echinocandin £ 37 2 0 4 B AR 28 3
RARNGEEMERHEN - HiE3
EHBEEY I ERFRE R WL RK
WRAEFZIEM (pan-resistant ;
Hig LA RENHETELN
BhE - BZIZIEN) -
Z2021 F 12 A31 HiE £E
HRHAKRE R R P ERE X
a5 % 3270 ) B2 7413 B o 7 A BE
BHREZENBALT AT BFE
REB B 2016 FM 536 F
2018 4F 3 fw 8| 330 4] > 1% 4% 2019 ~
2020 & 2021 5 4 7 £ F+ 44% (476
Bl ) ~59% (756 1) K 95% (1471
1) o ffAR B K B G R Z A o iy
M 2020 FEMEFHM21% 0 E
2021 4F 3 i 209% (4041 #]) o 44
ZBE CDCHMAENTMBEREMEH
PR AT H A TR T TH 6 i B K KR
BT 0 EFAE M K BUE 2019 F Eitk
19756 AR ZE 2021 4 &ty #8 i 40000
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AR - B KPR R R W R B &
BEFTNHEBFTSKRERE - &
R E W EAE NI EITRKNG®R
HEimm ey ERAERESRD
HE - MEREEENRRSEESF
8% kA °
MABHEIKREWHEL A
#1354 3 w0 2013~2021 4F $ B £
29N Gite b B AKRERA - K
§ 2020 4 3 o By B X £ (n=8) °
E—FRHAEHTASKE H azoles X
amphotericin B #7 echinocandin 38 2
VIR Z MW - AE I 2020 F I E
MPLEN T B EHERKE NS K
A 86% ¥t azoles B Y K 26% ¥}
amphotericin B 24 LI ZEH - &
HREEAAT T TV H azoles ¥ &
WERTEN - AT E o AP
EWEBRRNEMEEHITE - L
PR E FTELHEMRI (RWE
MR UAXHTMENEE
BEMAA I (XWEFEMNEHR) - T
TEABEFEFHMLE FE LB
Fod LA TN > 32 5 T ] & 3 1y 4 B
Tk o KB HE ¥ azoles EW EH
Bl (>90%) ; TEr IV RE AL
P TE  EE AR H azoles HEY K
ZEBHARNE (E11% Z9HEN) -
H A% W ¥ amphotercin B 7 47 fi
ERMHME H 8% FAEEL,ER
BhAn45% RO MR ETEN - X
WA AR M AE 5% > FHEH
W [B o G 0 0 B B TS B 5% o o E
ELFRANEN BB - Bk
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W TEEMRERFRITHHE -
B R A Al Wy (b AR B R Z Mt
F#ETEMAEE -

BEALZEM HLLATH BT
1% <5% ® t ¥ echinocandin 2 3 I 2
M R 2021 £ ¥ echinocandin £
LA Z PUE M W E R E R
oo T BT RAR 0 BE & 0 2020 A
AR 4 L2 12 ¥ K 31 echinocandin
BHREEE4Pfre P - AEHEH
72 4 B F F 3% echinocandin j& &
MMELETHENE  HRHRAL
Za vy B Y sk B b R AT AT g% R R B
HHREL c BHATEN T HILM
BRAGIEN WTEZBARA
Z N EETEANILEN - R -
2020 % 2021 FH A B HE KL LT
2 % 0 echinocandin L2 M vy & ¥ -
a0l B 6B~ 3 BT 19 B e
2021 FRRATHERAEHRZT 2 6
2 %) ¥ echinocandin £ 37 2 4 fn 2
MEBREAHKENEE BEEH
EFEBERGBEREFELZARMER G
echinocandin * & /& % B 4 | B & %
PR A2 T 1% 4% 17 echinocandin 3128 1+ B
AW o BRHFOINEAERET BN
HAREWEENR - ERFRANBHE
B LB RHFTHR RS Rk
AT B A B o B B 1 o

WER - ZBEWESKRE RO A
BRFHEE D TEECHNER
B - it H 7 R f0 IR IR
Bt M BT RS
RogE—HFBEERERWER - LB

FH 2020 FULRBIE T E % #7556
REBRBIREE - : 2HHL B
W EFFHERERE - HAKHER
—REFEWEREAE AL EA S
B R R R 4 T8 7 32 %) (infection
prevention and control, IPC) f¢ /7 [
HEAT » FEeERES Bt
# ()4 : COVID-19 KFAT) B
MDROs #y & B #0787 & T B i — 5
B P B 2021 FLHH K WM
HEESR 0 R E B COVID-19 & # %
REDRETHEEY  EEER
BERENERER - ERER
BEWHBEMTRT - EHARRBRDIE
ARBWEE  FHRNELET LUK
HROIR B F R 5 H 0 HARER
MEEREY  BAERNP T A%
B AR ST M E TPC 36 VLR
&% - ERENHAT SR E W IPC #
A RTH R T i BAKRE NE
BARME R R E T A A
R U R AR LSS -
BTHBER - iR LT RE
# MDRO 4} - BHFEFH NI L -
o A B T AT E R~
BHFEFZ  REVBEEEARN
e 7 VARG WL B o DI R
RRFBATREH -

[FEF] KA£BCDCHEE
B OCREERER) TR FAKRE
e g mm O FERYE-
FORBENMBF > RITHE—FE
ey ARBFERERRYL  BE
MR SRR RGO BREE - RS

SRR



BB o B AR R % UL H M E
WAE R AAMEEN B RE ~ KF
SRBRAR RS ~ B0 R S A AL R S
R R o B BLWEAR RIS - B
B~ AE S RUT O RAL R KR RO
% 23] REZRERE—HFT >
&l“ﬁ%$3¢@%%ﬁ%%ﬁ%
P H 2 PR REBE > R g
R R PR &%%%%@%
TERE  EHESHKERFEZELE
o HEWHMARHA L EHNET IR
B AR AR eRARER
AEREATEN WREATRZE
ZEBBEINERFRGFE (Taiwan
Surveillance of Antimicrobial Resistance
of Yeasts, TSARY) # 1999 ~ 2002 ~
2006 ~ 2010 ~ 2014 ~ 2018 ~ 2022 Ff
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WEWE%RF > BREHB T AR
W BAKRKHHEAKE BNy
TR CEUKRG  HABHEELR
SEMEN  LHTUEERERERY
BREGCOEFEEEFES R
BT RE - FHLk AT 5L &
7 o

ZER

1. Lyman M, Forsberg K, Sexton DJ, et al: Worsening
spread of Candida auris in the United States, 2019
to 2021. Ann Intern Med 2023. doi: 10.7326/M22-
3469.

2. Centers for Disease Control and Prevention (2022,
December 27). Candida auris. Available https://
www.cde.gov/fungal/candida-auris/index.html

3.BRTET - B - WIS BRI
ESERE o RRAPERIFESE 2018;28(2):62-8 ¢
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RAEBURAREREG@EZER A7 WA RIENR
B R AR AR AT -

FBEFEIM= TEERER COVID-19 ¥ F# 5 BRA B#UTME
AGRFEIEBR]  AARERNZELILF ERAR FHRELRET
KRR EARZEFEREREAEE > B FB NS 0 ZHEE AR
BAGHREFHE > B h LR BRI B A B AR
RGPATH T » MMEA BT K 3 R 8 A R AL -

ZR&%w > ARk EIA T Remdesivir AE AT L BH 91
R s TEKEIREEE I, o ¥A Remdesivir &% B T B 68 R & 8% A
REH > HHEBEGARLERABAE o> #FZE BT > BTH
Ba R EAg2k s o KRB A TCOVID-19 Atz At FgEn
MBE] o EEURER COVID-19 MMt A EMAZ » RE
ROGFMASHAER @G RRRTHIFE - WX LEFHOHE &
FROZFFHRGBERER AL T RN HRAPERKE - X
& £ [ Corynebacterium striatum & R FZ A &R &3 & H) 3
&1 o C. striatum & R Je 89 Pot] 3% #9738 Ao o RHE Z 4 %5 AK
% REEE R G ERRETBRZERZRREGRA LA
BEME o KRR C striatum 89 £ WA ~ RATHRZ S BARARE S L
BMAGR s RARREN S REREABHMLABOEMR -

—EREMEA THREGSHOALAELXEBRAEGBERY
BAREIE ] ~ TEALLSEKEAREIMR] - —BFHi AL
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