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Improving Environmental Cleanliness by
Fluorescent Marker Method and Strategy
In Hospital

Chiao-Ling Huang', Min-Chin Chan', Yu-Ling Hsu', Ming-Yeh Perng?

ICenter for Infection Control, 2Department of Internal Medicine,

Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Taipei, Taiwan

Multiple microbes with highly antibiotic-resistant characteristics are present
in the hospital environment. These pathogens can be transmitted via the hands of
staff by touching the surfaces of the environment and medical instruments that were
contaminated, followed by cross-infection among other inpatients. Currently, most
medical institutions use bleach and other disinfection solutions for wiping. Even
in recent years, ultraviolet-C, which has been widely promoted in response to the
Coronavirus Disease 2019 (COVID-19) epidemic, has only been used to strengthen
disinfection and cannot completely replace traditional manual wiping. Therefore,
selecting an effective detection method that reflects the quality of cleaning and
disinfection can further improve environmental cleanliness through feedback,
review, and re-education.

Taipei Tzu-chi General Hospital has executed a project of fluorescent mark
method monitoring, which was formulated by the Infection Control Center, General
Affairs, and Nursing Department, to improve the quality of the hospital environment
cleanliness since September 2021. The fluorescent mark method evaluated 10 high-
touch points on the environmental surface before and after terminal cleaning of
rooms in general and intensive care wards each month. The results were returned to
the cleansing staff and their supervisors, and cleaning education was provided. Using
this method, from September 1, 2021, to July 31, 2022, 1487 and 732 high-tough
points of the environment surface were evaluated in the general and intensive care
wards, respectively. After the comprehensive education program of cleansing staff
and result feedback, the complete cleaning rates of the general ward and intensive
care ward increased from 41.7% and 73.2% (Sep 2021) to 89.2% and 98.6% (Jul

thHERE 112 £ 2 AE =+ =%
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2022), respectively (Cochran-Armitage trend test, p<0.0001). In conclusion, the
fluorescent mark method is a simple, objective, real-time, and inexpensive method
to evaluate the effectiveness of environmental cleansing, and the application of this
method could contribute to the improvement of cleansing quality in hospitals.

Key words: Environment cleanliness, terminal disinfection, fluorescent mark
method
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Monitor Central Line-Associated
Bloodstream Infection by Using Power Bl

Ya-Wen Chang', Yu-Lung Hsu?, Po-Chang Lin'~, Ru-Ying Shiu*, Kao-Pin Hwang'*

Infection Control Center, 3Department of Infectious Diseases, 4Department of Information,
China Medical University Hospital, China Medical University
“Division of Pediatric Infectious Diseases, China Medical University Children's Hospital,

China Medical University, Taichung, Taiwan

Central line-associated bloodstream infection (CLABSI) is the most common
cause of healthcare-associated infection. The consequences of CLABSI can be
serious and result in sepsis, a life-threatening condition. CLABSI can also prolong
hospital stays, increase mortality risk, and increase healthcare costs. It has been
identified as one of the annual patient safety goals over the past several years.
In 2021, according to the results of the annual risk assessment at our hospital,
CLABSI was one of the three most important projects that should be prioritized for
management. Power BI is a powerful business intelligence tool that allows users
to connect to a variety of data sources, perform data analysis, and create visually
appealing and interactive reports and dashboards.

By introducing Power BI to monitor CLABSI, healthcare facilities can gain
valuable insights into the CLABSI rates and other relevant metrics, which can help
healthcare providers identify problem areas and take action. It can easily share data
and results with others within the facility and improve transparency and engagement.
After introducing Power BI, the average infection density of CLABSI in intensive
care units decreased from 5.10%eo in the first quarter of 2021 to 4.38%o in the fourth
quarter, and in respiratory care centers decreased from 4.28%o in the first quarter of
2021 to 2.44%o in the fourth quarter.

Based on these preliminary findings, the introduction of Power BI to monitor
CLABSI to remind healthcare providers could affect the impact of CLABSI. Further
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large-scale studies are required to assess the long-term effect of Power BI on the

control of healthcare-related infections.

Keywords:  Bloodstream infection, business intelligence, central line, infection

control, Power BI
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Clinical Scenarios and Testing in the
Upcoming Co-circulation of
COVID-19 and Influenza
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The COVID-19 pandemic is the largest in human history in terms of the
number of confirmed cases and death tolls. Uncertainty of SARS CoV-2 regarding
transmissibility and severity in the future remains, considering the rapidly emerging
and global spread of a series of variants of concern, including alpha, delta, and
omicron, in the past 2-3 years. COVID-19 is likely to become endemic. In addition,
surveillance data have shown that influenza and other respiratory viruses resurge
following lifting control measures. Up to 10% of COVID-19 patients are co-infected
with bacteria, influenza, and other pathogens. Thus, continuous surveillance at the
population level and simultaneous testing for both SARS-CoV-2 and influenza
viruses when indicated will become the new norm. This practice facilitates early
specific antiviral treatment to improve outcomes, particularly in critically ill or
immunocompromised patients. In addition, appropriate isolation precautions should
be implemented to prevent intra-hospital spread.

Key words: SARS-CoV-2, influenza, RT-PCR, point-of-care testing (POCT)
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Monkeypox: Epidemiology, Transmission,
Treatment, and Prevention

Jun-Yi Sim'?, Ping-Sheng Wu', Ming-Chin Chan?, Sheg-Kang Chiu®*, Ming-Yieh Peng?**

lDepartmen’[ of Pediatrics, 2Center for Infection Control, *Internal Medicine,

Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Taipei, Taiwan

The monkeypox outbreak in 2022 has been the largest non-endemic outbreak
since its isolation in 1958. Neglected for decades in Africa, this viral disease is
mainly transmitted by men who have sexual intercourse with men, particularly
those who have multiple and often anonymous partners. The monkeypox virus is
transmitted through close contact, direct skin contact with virus-laden lesions, virus-
containing droplets, or fomites. Unlike in previous endemic cases, patients in this
outbreak have been reported to exhibit atypical symptoms: instead of systemic
lesions, only local lesions around the genital and anal regions, fewer prodromal
symptoms, or even asymptomatic infection. Tecovirimat, a VP37 protein inhibitor,
can be administered to high-risk or severely ill patients, including children. Post-
exposure prophylaxis is strongly recommended within 4 days of exposure. Both
Tecovirimat and JYNNEOS, a live, attenuated non-replicating orthopoxvirus
vaccine, are available from the Taiwan Centers for Disease Control. Additionally,
contact and droplet isolation precautions should be taken when caring for patients
with monkeypox infection. Care must be taken not to dry dust, vacuum, or sweep
surfaces, as they may spread infectious particles. Wet cleaning methods, such as
mopping, are preferred.

Key words: Monkeypox, emerging infectious diseases, contact precautions
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B aREIIREORE  EERD
BRAKERS - Bl - B fE [4]

% B L O R
4 > 50 Aspergillus, Candida, and
mucormycosis (zygomycosis) * H
Aspergillus % & HEFH W T X [4]

MERFEOTRELEEG
ZHmRmA Bl B RE
(cytomegalovirus) ~ B 4 jg 2 7 &
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(herpes simplex virus) 2 7k /& % ik JiL
% J% #F (varicella-zoster virus) ° 3 %
HERPRREWREL - EMEZ K
FEBETEREGTWREREGE DK
7& skin graft donor sites #y 3% %4 - 1 %
By EE B R TR R WY 2~6 L [4]

JMUERSEHEES

20156 6EBETEE
HENALEZ2EH- \LER &
BATOE 17 o b EE LD

R— ERESRENBIRMEY 4]

WiET S8 MG EE - RIEFA
BRZUR > WRBREE R 3B
IR OF BE R AR LAAE PR Sn s 5 R 4
HlEAM - ESSEBERGELET
H IS B A T 66 Kt i iR K % -
EFH 12 RNIRREERERS
TREEHE o MR $BAEEREG®RS
REWRZH  FTEZHHKTH
R H (Acinetobacter baumannii) ~ & &
1% # & (Chryseobacterium spp.) 7 "%
BEFEE B EMWE (Stenotrophomonas.
maltophilia) 3 % ; 28 K%k B & H &

ERERR B R AR A

R (Group)

TE%H (Species)

& EIEEKE (Staphylococcus aureus)

i A PG M8 B 1 A BRI (Meethicillin-resistant S. aureus)
F [P E (Gram-positive organisms)  #E[EEE )4 EKE (Coagulase-negative staphylococci)

HZERE & (Enterococcus spp.)

PUE d M ZRIGERE (Vancomycin-resistant enterococci)

TRIRREE (Pseudomonas aeruginosa)
KIGHEE (Escherichia coli)
i & 7B HIKE (Klebsiella pneumoniae)

ol B B (Gram-negative organisms)

FWEWERIEH (Serratia marcescens)
158 (Enterobacter spp.)

BIUEEE (Proteus spp.)
NEEE B (Acinetobacter spp.)
YIS (Bacteroides spp.)

@B # B (Candida spp.)
R B (Aspergillus spp.)

E

L& (Fungi)

M

HRTUEE (Fusarium spp.)
PSR (Alternaria spp.)

IREEEE (Rhizopus spp.)
ERFE (Mucor spp.)

B2 5 (Herpes simplex virus)

/5 (Viruses)

B3 (Cytomegalovirus)

IKIEHREEZ 75 (Varicella-zoster virus)
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CERHTH IRZHNELERE
& (Chryseobacterium spp.) 7 % 7§ #f
# K # B (Ralstonia spp.) * FEF 4
H @ H & BB (Staphylococcus aureus)
MREHRS - EGEUOREFE @ #IK
T N2 ® (Acinetobacter baumannii) &
FTEREBFE  HUBEERE A
JR1E B (Pseudomonas aeruginosa) ~ &
H @ H & BB (Staphylococcus aureus)
o 5t [E B i 1 W H ¥R E (CoNS,
coagulase-negative staphylococci) [5] °

EBRETERN AN FET
19 # # [X T 1 42 B (Acinetobacter
baumannii) ¥ 21% ¥} 7 imipenem £
HILE M (419, 21%) > 25 th B |
K H B (Ralstonia spp.) ¥ 32% H#
imipenem £ H $1 % M (8/25, 32%)
2 H colistin EFMEN ~ 25 H
Ciprofloxacin # levofloxacin %X R ¢
% =X 2 % WX cephalosporin £, -
19 % 4 # 12 & B (Chryseobacterium
spp.) ¥ & # ¥ R Ciprofloxacin #¢
levofloxacin # R (12/19,63%) * 12 %k
W B FREIRE (S. maltophilia) 23 ¥
¥} 7 trimethoprim-sulfamethoxazole
#1 levofloxacin HUR [5] °

R GRS BUNETE F

RERGHEEAXTAHE
ERE: R ERarg8E £EE
SPEIRIE T BRE R E T A
B LHEEA2GMEERKIEE
Ao BEERREEAGTERKREH

thHERE 112 £ 2 AE =+ =%

Mk E FE o EREER A
fm L3 % AR 2 Bt E B 36 AR 30 T
B BmENSRERERARS &
HOBBE  PRAE KB D
B~ B JE I B o KE o AR D
I Ao MR R o e B AR R B
i B R R X BUR G g 2 B AR
# (American Burn Association Sepsis
Criteria) * #03&k = [3,6] °

HRERRINMEREGRE

HABERAWNEZLER
A ERFEREWHLRBRFE o B
BRAEGEEREZREG P OBEHR
ARE LB ZEAEREAERE
DR 2 ) 15 o8 o T 30 B 1 R UL AR B
WHAMREE N ERRATEZAR -
REHERIEHRRIAFTRGHNK
FE LHBEHAREIFCELE
BRFENNPAEZ - ERIAEZF
FH R RSB R ES T
B IERRENBE (7] BE
WERBEREEERRNBEE - &
BRI I AR EE > W
VBHEGRARAE - EF 2 URY
BEERBRGWEREET (F -
>50%TBSA ~ RANBEEMEFH A
RUTE) RERBERH > EEER
HE R E AR - R ER
B B Y RO & 8 i 128 e LB B
AEFWEA[R]
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R GREHERBUERZETE

T BRI AR BT E

« IR B G —HH

L SRR (B30 ~ R ~ PRIRD) MERB A EURIR RS

1L REAHRSHER A RS GERRYIF >10° CFU bacteria/g BUE YR BEIAEMEIL)

1L fE AT A- Vst - BRER A UGS
- DUNEBRIRBHEEADRE =
FE B8R : >39°C B <36.5°C
2~ FHELBEE DR
> A 1 >110 T/ 434
> G > EERIE R 2 R fse s
P~ FHEITIR 2R

> A 2 >25 K/ o SR IR >12 L

> GLE 1 > EERIEHE 2 (e

T MBI (EEEHSREE 3 Ki&)
> A ¢ <100,000/uL
> GLHE 1 > IR IEHE 2 A teE

JX -~ ImpEE S (ESER AR )
> RIGEFMEE >200 mg/dL

> B FGE (B SRR S B S 2 >7 units/ /N 5 5L 24 /NIF RIS R oK &

>25% )
C Wt 24 /NEHE A I EE R
> IEHR

> AR AT MR R BRI BT E > 150 mL/hr
> MEEPEIRREE (A >2,500 mL/day B528 >400 mL/day )

B R B R I

HARTRW % % E A A B IR
VA R S R B AR R R
ABREHEWHRF O] ETTHREZ
ARREHEEBERORILT  BEEA
BAAFHROE  BRNRERREF
£ TERERACMREEREARR
RTLBEWTRME - BAGRAF
HE BB LA RAEAA © 5+ B
BERE BEE B EHR
& REZRFRLFBEDBRUM

W AR E B — K RN R
EREEE > HERBEERLR LA
B ik o & IR R A E O\ T 3 Bk K
FENLER([13] 0 B EE TR
ARSI RN R A 3 )
ReW AR wRA LI R G R
ANGE > RBAERABRFEHILT
BRZMTUERE - T RFERE
BRFMELFRERB L BER
ke o  BEHRGOHEK
TR FEERTHITRMA
Bl %% 0T st 2 A iR K - PR

IR HEE
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ERNEFRHLFEREAGRIN - LE
HEBEBRETRBIREELE - 15
HEEINL > TR SRR T
PR - BB R SR R T AR 1R B
GO L BHERIAMETWRR
i HEHFHRMER [10] - H—HAK
¥} & ACTICOAT * & H % KRR
TooORLMAEHE S A RTW
BHEPERERR - EEH E R
T&HARTHRAS FTOLSRET
MHETENNERS  HAERE
7 3 BOR ET DL AR 99.9% 1 4 41 4e
MEBE > ZRWEBR[11] - THK
AZBE  ERREERTOHEZTE
FHEE  WRERFERBEEG
RA > BEEERABPEHELAEYF
AR R ENEYHE  EFER
T RAFEAR - Bl - "PRER S
Fr BB RS~ JEIE ~ RIERSE ~ S
REBBEE > BTHENREEM -
B REWEET - KRR EH
WIE AR A R FE [12] - A5 &
BBFAGREZAMBTHIER
#i (high-efficiency particulate air) 71t
ZR - BROZEREHFWRE [13] B
BERETEmAASXNNEREBE
(care bundle) VA K B % B8 A A0 B R
R WIHETRFQFIREE A
MR WA AN~ TR R EA
B R e 40 A X BB B TR B PR R A A
PR R WAL AXEE - FHE
FEFHERBEED > JUKEE
TR % 15 2 A RS A [12] ©

thHERE 112 £ 2 AE =+ =%
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Infection Prevention and Control for Burns

Sheng-Kang Chiu'-?, Shang-Ming Liu®, Jia-Zhang Chen®, Jun Yi Sim?*#, Ming-Yieh Peng'-?

'Division of Internal Medicine and Department of Infectious Diseases,
2Center for Infection Control, “Department of Pediatrics,
Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Taipei;

3Tzu Chi University School of Post-Baccalaureate Chinese Medicine, Hualien, Taiwan

Infection is the main cause of death in patients with burns. Infection sites may
include bloodstream infections, pneumonia, wound infections, and urinary tract
infection s. Patients with inhalational choking injuries often develop pneumonia. This
article briefly introduces the epidemiology of burn infection, definition of infection,
principle and pathogenic bacteria of burn wound infection, principle of antibiotic
use for burn infection, and integrated control and practice of burn infection. The
microorganisms causing the infection may be endogenous or exogenous bacteria,
viruses, or molds. Streptococcus pyogenes was the most commonly cultured
bacterium in the past but has recently been replaced by Staphylococcus aureus.
Several types of mold can cause burns and scald infections. According to the analysis
of the species of the Eight Immortals dust storm event, aquatic bacteria such as
Ralstonia spp., Acinetobacter baumannii, Chryseobacterium spp., and Pseudomonas
aeruginosa should be considered a source of infection within 14 days of burn onset.

Empirical antibiotic treatment should be based on the antibiotic resistance
patterns of burn centers. Prolonging the duration of drug infusion can improve
the distribution of drug concentrations, thereby increasing the chance of treating
infection. The most effective way to prevent patients with burns from exogenous
bacterial infection is to for the medical staff to wash their hands correctly. In case of
unavoidable direct contact with body fluids, masks, waterproof gowns, and gloves
must be worn. Implementing a combined care bundle in the burn ward can reduce
the rate of health-care associated infection.

Key words:  Burn, infection control, burn sepsis
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BOE R OB E R KON R
(COVID-19) 5 B & /% # (SARS-
COV-2) fir 5] 28 I & /" - & & 2022
F10 A 2HRELH 624 & AR
P MBS BART  GENER
WMTEEARD B BRFARTEHE
WI2B - HFAREFLEEEDR #®
alpha t% 2| delta tk - £ E 3| 7 L 41
# %% 5 1 omicron tk - MIFHEE
ik BA2, BA4 & BAS & - 7 2019
FRFITRFHALRT  WRF
EHE WL SARS ER - 68 —#
delta tk 091 & B85 7 R 3 7 2021 4
SREXRTELE HEELHMNEY
REEFEANT > delta th i F & A
BT PRE - HHERFREE © Delta
TRt B ER R FHE 10% UL
A #T "M R (wuhan K alpha 7% )
BT W 02022 S RATAMBA
77 omicron  E W BATHRF % > L
R E A 300 A > omicron
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KiE® SR

R JeJiE L5 A BF R

RSB A Pk - w EIEE
BT LR ERE  ERKS HEE
EBFRYPE (H2K) HEHEREG
(ROE % 10) B T 3 2 /& # # H
Bz HEFHMBEHABIREFE
W BEWME RNAREFWEY - T
RRERHAMNER  REEHNEH
BRABB AN HRET—
9% ~ molnupiravir X paxlovid # F 7
BHIERA > HETEE (remdesivir)
A REREERERA - REXEH
BAE Y W ER R 2 REATRE AT

NAG

¥4 Molnupiravir
Fluvoxamine & Paxlovid

2R o X HEEEF G H
molnupiravir ~ fluvoxamine & paxlovid
ZHEERAEARZE 2022 FK
BRI ETHN > ZHERHHR
placebo % & | A Ik AK L R B e
e R [1]
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Molnupiravir ( 4 F X
CI3HI9N307 > %l % : EIDD-1931-
isopropyl ester) > B X B 3% B B K
2 (Emory university) &f % [2] © %
RNA % 4 B (RNA-dependent RNA
polymerase, Rdrp) WA 30| H| - =
WA AN RFEFEEER - L RRE
H B RBD T ERTF o Molnupiravir
[ J§ 7 b-D-N4-hydroxycytidine (NHC)
Wy 2B A Y BB AZ BE AL B R A
v HBERMSA ARHE =BT E
% B ({NTPs) 3 # » £ RNA E A4
R EA 6 o A B T4
FREGEB - WEERERHEYE
# tenofovir * ribavirin ~ sofosbuvir &
galidesivir % [2] > {2 molnupiravir 2
2% b ribavirin $ favipiravir & — 8 &
[3] * molnupiravir 7 47 F B F ¥+ /s
FNRITT AN RIAERTREZ A
600 Z 3% ZE 1600 Z 7 [2] ; & AR
B > molnupiravir } % & 8 19 & %
% # RNA £ Ft % & [ £ placebo ¥}
B8 4FLAH bb BH B8 R AIK [4] © Molnupiravir
BBEAETEZ2RERRR[S] =
THMZEEE BB TRAHE
% L 3% 2 (mutagenesis) B 7% 7 &
[3] - HEIH AR IRMAEHZE [ VA
T # MK & & | M A% molnupiravir
B—RER > RYAREZAEEHE
HE o

Fluvoxamine (. B & 2 Y ) &
AR R BOR R (selective
serotonin reuptake inhibitor) > ¥ &b fiL
A% I 79 8 48 (endoplasmic reticulum)

g 3E -1 8 (6-1 receptor) > 3%
AR 4 I 5 % (cytokine) & % [6] e
WEREE —_HERABRTUEER
KAR T 50 Z 30 0y B & 42 B 46 3 &
REHRLHRA - B4R
ABEBRARERZETNE - 3 HXK
DHEHBETHE7) EHERRNFE
M A B TR ERREMER > I
¥ 48 M 8 % P450 (cytochromes P450)
1A2 & 2C19 % ¥ oy & & 3R [8]
EARRRMEREYETFHL L DN
BRI AEZEMKRBEFEEGE M
fluvoxamine J& & #1 7 i % ©
Paxlovid % /% # %& H B 3CL
protease) I #| & - w1 K 3 W E )
g (Pfizer) #F % % 1F > ritonavir $
nirmatrelvir 41 & B 0 R Z & > A B
R = #1870 B8 T 37T R 89% B
TRERER - S8R/ ARAT X
H 3B 1EF [7.9] ° Paxlovid £ B #
B nirmatrelvir ¥ % % 3CL & & B 1y
% 145 1% £ B (cysteinel45) #& A& i&
i 47 %] B2 % 7 ¥ - ritonavir 2] 7F %
IR #& nirmatrelvir X 3 3 F W12 F o
Paxlovid ¥ #7 & If %k /& & omicron
MBEMK THARIFWERXRR
[1,10] - E #I %k & & % #F paxlovid Al
REEHARRFEBRA 25
7k 2 ¥ R T 1F A - paxlovid 1k
HELBYRA BHEIAREE
W 40 rifampicin &~ O T B EY
41 amiodarone ~ flecainide % ~ fifi &
fIk 2 ¥ 4 sildenafil % ~ FIEEEY
20 apalutamide % ~ & & £ 2 4 o
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clozapine ~ pimozide % ~ FEH E W
%0 carbamazepine % ~ 2 4 £7 {4 4y 4v

ergotamine ~ ergometrine % °

EZEY) VEKLURY
( Remdesivir ' BR{EHEE )

& # (remdesivir) & % ¥ 8
adenosine triphosphate B A4 © £
ERBEFREN RNARABELGET
WHEFEH mEFRERT €&
JERNA AR R TR >
€7 RNA E & B # RNA R L fF A
[11] © B 772 40 M 0 o 3 0 3 B4 1Y
BN mEEERRITANERE
R ZK - EC50 (50% A HIHIE )
%01 uM - EREAE tyimFE
W[12] o Bs R L - AEAREREY
# o ERW RN REEEARA
RTEEREHEFZE [13] - RE
XERERWAERT > HREE
R ¥ K COVID-19 F A - FEZEJEM H
BT RNABERILE D43
R BARERES RETIRERE
BRAEZEHRR - BAARAREE L
EEEZERAMBEWRARLIAERN
BEREEWT WEWEHLEMH
AR AT RE AE B & P450 3A4
(cytochrome P450 3A4 > CYP3A4) -
HH¥IEETEZEZE (solute carrier
organic anion transporter * OATP1BI
K OATPIB3) & % BB Y1 % F 4 i
% B 1 (multidrug and toxin extrusion
protein 1 - MATE1) o H H[ & & & &%
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COVID-19 EE &F R mEREE L
SE (100 Z3%) (BREAE—K
BIREST 20027 - F_REBHE
5100 2% ) [14] EHAEHET
EREAET2WNRA ~ BEFEL
BITL 12 KA T H40 AT T
REREBFAHAHEZET L ELT
AT & AT o

BE R EE R

HutH @i B R EEMAIT
[ AT MR SR st & E
Ry ERER T HENFEE R (F
FoEERARE - EBAXHE
FEHE KBRS A T 2
E R ETEELHTEMN REE
REEWRBEER HE =% (B
FoEwERREE S BAN KHE
BT SERTFREENF
BMER) ERRFERE—RES
BHAMREEREER  FE—5%
HEZ KRB EAER (X
—) e AERAEYHESER® -
BT LR R R E T8 W RO
B E - B BEE LR T R &
EBRMH L EREFEE WG
Y E M AL S BB R B O\ A
MR R EEIE N - DR SRS R
A6 Rl o 40 MK % (cytokine 5 #8 TNF-o,
K 1L-6) k%1t F (chemokine) #] &
A% L HEEER [15] -

RN RERRAEHE
T—RRER RN RIMNER -
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F£— BE—REBETE ZARAILEES [15]

R

o

FFEIE A =S AR BN RHE - FEEE
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. E El N ° Y1y | [ A 1 AL S,
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5. JIHIMAE RS » ST IR B S
b+ SRR AL -
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Bl HE - R 302 B R L3R
RRWEBERFTELEE  —FBEZHE
MU BRI — A FIRAF
A—5h e HHBEEIOREH 144
927%) BREERE  EREFEL—
AR N BEBRERERE - HAF
T— R T RS A& [16] ° A4
E246 LHAMRFERLEARANE
ERE  —FEXTHNERRESR
B —FHFR LR THE
BALAEE 30 REH 27 4 (21.9%)
RERT  WMAHEXHD = R4
AlH 7 4 (5.69%) % BT > BRF
A_RBOHAMREERERTE
[16] °
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B UL omicron # £ tk B AT FT 3 R 1Y
RP L AHBE #RUFDL—H
molnupiravir & paxlovid % Z 4 t {&
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4 ¥ COVID-19 (Coronavirus
disease 2019) By R FAT » "B T #11F
RREHERERZEEAGHFTRL
WEE wuga o R G B B E S
2~3 WA BT RERA

(ER)RZE (BRE)  BEHK

BIFAE HERRZERBEN
MaEA e  TRABEEHETEMR
MERRABEREZNEEAE ; B
JL 78 B B RO B IR AT B A EUR
oY B TR BOR - 1 Bl A Ak Ak B B ey
HERARREERF (1] -

2019 4 J& COVID-19 J% 1% ¥ %
% REEHRAMRARMEMEL B
TRMBERERINEM - LR EHEE
B AR EE R Pl E KRS
F-BEATERBEEUEFE LHEL
EHREFHHEZERE  BRF R
HEFERF  RBHEAT - EH

AE (RHEE) RE; FHFEINE
MAA - BERRKEL S ERHE
1% 3% & TOCC(travel ~ occupation
contact & cluster history) # & & & ¥ ;
REBFEH R COVID-19 £ & WE &
W EBEATEEHETEFRI
B ST EEBEME [2,3.8,14]
Brdbz b - il TR B E H A A
BI (business intelligence) 1R 4 B B
FEBBERANIN - REMNER
B )5 5| R U R B2 COVID-19 #y Bl Tt
B HRHREEE RN - AEEY
REREREANER > EAHES
BRAVMWSH 4] wkv R &R
REFMNEXTRY  BRTELHE
R B 0y B sk g o B RS
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*Infection prevention and control (IPC)
** electronic medical records (EMR)
*#% electronic data warehouse (EDW)

HiJ% :© Advancing the profession: An updated future-oriented competency model for professional
development in infection prevention and control. (American Journal of Infection Control. PP602~614)
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75-83 °

3. Huang WT, Chen YY: Important Strategies for
COVID-19 Containment in the Hospital. Nursing
Studies and Practice International 2020;3:1014.

4. Sechi GM, Migliori M, Dassi G, et al: Business
Intelligence applied to Emergency Medical Services
in the Lombardy region during SARS-CoV-2
epidemic. Acta Biomed 2020;91:39-44.
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Available:https://www.usa.edu/blog/infection-
control-nurse/

9. Competency Self-Assessment Activity for Novice
or Becoming Proficient IPs 2019, Association
for Professionals in Infection Control and
Epidemiology, Inc. (APIC) All rights reserved.

10. Sample Job Description for the Infection
Preventionist, Developed by APIC’s Professional
Development Committee, May 2019 apic.org/
competencymodel.

11. Advancing the profession: An updated future-
oriented competency.

12. model for professional development in infection
prevention and control. Contents lists available at
ScienceDirect American Journal of Infection Control
journal homepage: www.aj icjournal.org

13. The making of a model: APIC updates its
Competency Model for the IP.
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"B Acinetobacter baumannii
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T B R B3 AR Bl R 4 (healthcare
associated infection, HAI) & & 4
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X H® (vancomycin resistant enferococci,
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HFEBRRR LT M ERRE - &
% Bl f1 BX ) - MRSA 7 VRE % #
iR i #% %% B (intensive care unit, ICU)
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(multidrug-resistant A. baumannii,
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MRSA f# VRE °

A. baumannii (AB) & &2 B &%
HREOLABBOHETRN  KSX
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MATH - HTCS WiE B E HF 2T
MDR 7% J&. ¥ AT S B R o R 4 o
EEERBAREFHBIEEE
E - YHA AN  BHE RN
MRSA ## VRE Wy 7% # fo i 2 - # %
W RRERFFENEFRSE - R



62

T BEHBAEESE AR EF
BERERAAEZENRSE AR
¥ MDR-AB #J % -

WHT R A R B RARL He
mMENE FHERHEERES
ICUWNHTCS WWB B F EZ®A - R
A EFHAENE  WAREEFE
Ao At A EAR M H 2013-2014 £ &
# MDR-AB f & E o R 4§ £ 0y & &
RAMBERER LR Z W HE -
20132014 F M - R H B & E R
FHEAEWBFATEATT FHALEH
WHBEERALT - mIME RN ELE
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HECERGERABEME 20N E
Ko —HEBEBARAEH - EEHE
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&4 KA E BB KT E 3 (visual
assessment) ~ ATP & # /4 5 R & H
7% (adenosine triphosphatebiolumines
cence assay) ¥ X 1% 55 % B &
(fluorescent marker) ~ 2 & % # %
(aerobic colony count, ACC) 3§ 3.
4 W13 % (environmental culture) [4] °
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Wy At RO B % ] kD A A7 B s 2
BERER  EMHERIRE - 25
FEAR T R LT Bl 7 IR BB
RBMEVRREBEAR - MBAE
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B el BIFFEERE TR
BRRELREFEENTRER -
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1. Yang Li, Hai Gel, Hui Zhou, et al: Impact of
environmental cleaning on the colonization and
infection rates of multidrug-resistant Acinetobacter
baumannii in patients within the intensive care unit
in a tertiary hospital. Ant Res Infect Control 2021;
10(1):4.

2. Appaneal HJ, Lopes VV, LaPlante KL, et al:
Treatment, clinical outcomes, and predictors of
mortality among a national cohort of admitted
patients with Acinetobacter baumannii Infection.
Antimicrob Agents Chemother (Epub) 2022;66(3):
e0197521.

3. Jing Huang, Can Cui, Shuli Zhou, et al: Impact
of multicenter unified enhanced environmental
cleaning and disinfection measures on nosocomial
infections among patients in intensive care units. J
Int Med Res 2020;48(8):1-12 °

4. PHRE > BRLHE s TZEE - BB EREIE R
T A HEEGER] - RRHEHESE 2018;28:264-73 ©
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[ B R AT AT 50 I R S SR A % FT 6 B F B
CRBZ TN REE HEE BEE ]

BB AKHE (Candida tropicalis)
EBERNRE  BRTEHHBE
B A-fEEeEBE T EHRED
EF MR BEAE TEABE
B AT LSREEDIKE HHE
Hig L EH PG E % ZAETHE
# %8 (mycelial) > % CHROMagar™
LHEENEFH S RBEG  HILTH
Kl CHROMagar™ 3% H R AE A% T 7
3, o

W AR WER KRBT 5 38 BRI
B R AR WL E g
it WiE  EBoR i w&EREN
Bl F 38 pk > B3 4 IS 4wk B (%
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T i A4 JE 2 A6 A1 DR
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WORECDEMTE  GEWEH
AMEIE - Aiim MR R R
CAmbAWE - FREATHEN LT
B BORBEBEBARRAFTH21% &H
BWARE c EEWHAXET RS
RECHEREERERRMLE B

H o~ JRA G 8 R AT
FAREHAF o bz FEEF
AHW L EFHEEFH LM -
TEGERERER  ZRLEHRHEY
BUM A B RRAPARE O TES
o BEHALEBE - FHREME
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HEREERRAR AR EHER
T FARR - REOBEREER - M
AL R RS R AETEE R B
’g_é'fo
HBAKRERABNEEER
THENE > RELFRELAREHTE
AAERE B F > OFERE BE
Aol St B HEFE  FHE
O REAKRERERRBAE
TR B - 0 S SR R A T R B
BB A o TEmik > BEMNATT £
Mo BORATRE AR ATKRE fLE W
FEREE BEAFHEMTAKRAE
RS T 26 T R R R 40% o
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TRENBATIKREAHEL TR ES
(fluconazole) f7 % ZE Y HLE 4 1 Lk
BlH A3 - AR E RN LR E
W E H % (pneumocandins) £ 7 1
8 % B (amphotericin B) &z #1¢ f
FEMBEMAETCH 1% _FE
BRH B R 4 B TR ] B EL R P R B R B
BETEN -HLSERERERSD
AWRE A AR R ORB R -
HA - BHENENH AR LS
BMEBMBNHNRTLSREFH 4-75%
HERLERREN - HBAAFH
PR - A8 HIRENAF LK
B AMEHGED  HRETSREEH
S B R IR B A B AR R A8 20% H
RELETIEN - AT FBE XA
] [ oy % R B EL R R v W 3R
RHECLEZFER KL HIRTH
WAEZ R o
BRI ERRE R LY
M2 TR EE 1 HH
(efflux pump) ¥y & &K 3, ° Tokuoka
Ribeiro Bastos & Butinar % A #]#f %
AT RKRE AR HH
AMWEHERFESEL - X TH
AZHHEEREY  ZHETRAETAFE
TIESH 10-15% AL ERT
Ak BWRARBZIIUEAMES
HRIRH WA EBE R OWBRER
M o Zuza-Alves % A TE 2017 B Kk W
B35 o SR A o BRI T AR R
RRAKEHEEANEERSE M’
BLE W] VLR I Mg W AR v A
BMEBEA WM TWHHEE - RIE
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MAEFHEBPOREEELENENZ
HEEERBENIZA > —BURE
RET > EEMRE RN R K
WEYRFE T BB R 4 K (trailing
growth) E & - AKX AEKREH
BEWNEY L ZN o Astvad F AR
018 FHAWXERE  HEAEK
MBRSKE LA LBREE®RES
WAt BB RBL - T AR ARE W
S HAHREIELR 1 472 (candida
drug resistant 1 and 2, CDRI %1 CDR2)
BERFOWRIATAEREKER
Btz mmeyBE (k—) - Bt
Z 9 vk B % AT HE R AW A R
A & # % MDRI ~ MMRI ¥ TACI
(Rk—) - 2. BWAKRE LA BERH
¥ (phenol) ¥ & W BE 77 » B &R E
War—EARENERBRTEH XD
W AR - KIpE—EF &
EeY > TRREEMRBE - R
B~ BAEEHBIEYRE > RS
BHRETFLEWNAZ o Wang FAW—TH
TtR R EAEET A e n B
RE &R A i g B e (T e
BESA o IS B ABEEMEE
] B 07 A S vk A TR 32 P AR B B 9 R
W KRB w3, ERGII R# - 379
SHREEARELNEUNEIEZRF
b H Pz —HEEAERAREEY
EHWREHRH > B ERGIH %4
0 ¥ 5 A B B -140- J T A BT
BIUBE 20 £ EAT 07 o AR SUR
#wt - ERGII ¥ B F 79 £V H 31
18 R4 100 B V] A S AR SR B AR
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Lima et al. 10.3389/ffunb.2022 957021

TABLE 1 Molecular mechanisms of resistance to fluconazole or echinocandins in C. tropicalis from invasive fungal infections.

Mutations Reference
ERG11- Coding ERG11 protein (1 1 14-cx ol hylase in Candida)
ERG11 Y132F (Forastiero et al,, 2013; Jiang et al, 2013; Tan et al,, 2015; Chew et al,, 2017; Jin et al., 2018; Chew et al., 2019b; Fan

et al,, 2019 Teo et al,, 2019 Zhang et al., 2019; Arastehfar et al., 2020h; Castanheira et al., 202
Chew et al., 2021)

) Chen et al,, 2021;

K143R/X (Xisto et al., 2017)
R245K [Arastehlar et al., 2020b)
Y221F {Arastehfar et al,, 2020b)
K344N/T (Arastehfar et al., 2020b)
V3izeM {Arastehfar et al,, 2020b)
Y257H (Chew et al,, 2019b; Fan et al,, 2019)
Vi25A (Fan et al.. 2019)
F145L (Teo et al,, 2019)
S154F (liang et al,, 2013; Chew et al., 2019b; Teo et al., 2019; Arastehfar et al., 2020b; Castanheira et al., 2020; Chen et al,,
2021)
T225C (Alvarez-Pérez et al., 2016b)
G264A (Alvarez-Pérez et al., 2016b)
Gl362A {Alvaree-Pérez ct 2016b)
Ti1554C (Alvaree-Perez et 20160}
A42TM (Xisto et al, 2017)
Gaod5/ (Forasticro et al., 2013; Choi ¢t al., 2016b; Fan et al., 2019)
VIGZM/ (Choi et al., 2016b; Arastehfar et al., 2020b)
Ta25Y (Xisto et al.. 2017)
G264R (Xisto et al., 2017}
T32YIC (Xisto et al,, 2017)
A428G (Xisto et al., 2017)
Y13zC (You et al., 2017a)
T224C {Benedetti et al.. 2019)
G263A (Benedetti et al., 2019)
Da54N {Chen et al., 2021)
Y132F + S154F {Arastehfar et al, 2020b; Chew et
ERG3 - Coding ERG3 protein (enzyme sterol A™ desaturase in Candida)
ERG3p ERG3 - 2-bp insertion in  (Alvarez-Pérez ¢t al, 2016b)
positions 1130 and 1131
51136 (Forasticro ¢t al., 2013)
UPC2 - Coding a zinc cluster transcription factor of ERG genes in Candida
UPC2p A251T {Choi et al., 2016b)
Q2891 {Choi et al,, 2016b)
A2978 (Choi et al., 2016b)
T3931 (Chai et al., 2016b)
AT (Choi et al,, 2016b)
G392E (Choi et al,, 2016b; Jiang et al., 2016, 3)
2891 {Choi et al,, 2016b)
L343F {Choi et al., 2016b)
S187L (Choi et al, 2016b)
T241A (Arastehfar et al., 2020a)
Q340H {Arastehfar et al., 2020a)
T3818 (Arastehfar et al,, 2020a)
Promoter region in C. (liang et al,, 2016, 2)
trapicalis, -118T-G and
=1550G-A
(Continued)
Frontiers in Fungal Biology 05 frontiersin.org
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Mutations
MRRI1 - multidrug resistance regulator 1 in Candida
MRRI1p T255P ( 2 )

Tad78 ( )

TACI (transcriptional activator of CDR genes) is a zinc-cluster transcription in Candida

TACI Ni64l (A 2 ]

Other mutations related to resistance

MDR1p E133D ( ]
Multi-Drug VI6A ( y
Resistance 1
A18SV { ]
P4481. { )]
ChR2p CDR2 K427_ stop codon { ]

ATP binding
cassette (ABC)

transporters

Detection of genes overexpressed by gPCR

CDRI (

MDREI (

UPC2 (
L

ERG11

CIR2 (
CIR3 ( 1 )
TAC1 (
HMG { )
FKS1 1,3-beta-glucan synthase componente in Candida
Haor Spotd Fa508 (

S654P

5645

SBOS/P

S80P
Doasy

(
|
[

Re5S6GR (D
(
[
Fod15/L (
(

Hot Spot 2 M12351

W LENAR (k—) E¥x¥
R M % 4 BEE Y132F # SI54F » it
4 - B F UPC2 B E RB B4
251 [E] B3 A WA R B AR AT B R B ik
LA BRBFPAKEHRIL=NE
By —ERH o
EHHEAGEHROARER TR EF
BHERABHAERERE RN E
BARE QB ZFTHRET - 1. £F
RUBEB BN EE - RIEDERMK

g R 112 4 2 HE=+=%—H
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Reference

THEEHERHZFENSHILMAE
VIBY B BME R NIRRT - B
ERGENEEELRERFHESY
BHENNATAKRE c —HERK
MAXH AL KEZFERBDE
" (posaconazole) R L E/ % - B
TEFMTEF D ERNENEZ
WAKE  BABAMMETAERLS B
% £ H ERGII & H Y132F #2 S154C
R LK MDRI (8l L # %8 % o
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BN IGREZMETE 750 H T 2
PWAHKE > YEEMRFNHRES
AR REERET RERARE T
HAamEERTRE FRTIRK
B2 FAREZNGY - RERF
R% BRI E BB Z R AR
HOYRFLEEBEENHY S L8
B ERRERERNREURE
I A7 i BE "% (itraconazole) AR 3L B 4
(voriconazole) &7 WY IR & 4 ¥ 1 3L
"3 BT A PR W o Takahashi % A%
HEFEE EARERKEE T HKLT
WL ERPORE TR 3. %M
BYISEWNRR - MBEEYFCLRL
R RE ~ KEBFEAARM G EEAT
¥ HPAREXEEEAFZLHE
BYELSMEHEE T I 10% fro
15% ° kot - BE™ A2 LR
LWIBHEEY - T ABREKT X
FRAWEzZ— - Bt FREESF
A 17 EERRWEZEREK
HA RN AV SRR £ R ER R
Fh o R EIBEERZHBA
BT > FET&HERSERPS
R - GEWHAEEET L
PR SHKREEIEWMEREA R A DST
2258506 (k=) WEHERHL
AR BB AR LEUG - R E
B B A By B PR 3 R R R R
R & DST 225 #2506 W) #3443k
HERAELERTIENR -
[EEF ] ZBLINBRERE
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Distribution of genotypes of 174 Candida tropicalis isolates.
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DST, diploid sequence type; R, resistant; S, susceptible; SDD, susceptible-dose dependent; TSARY, Taiwan Surveillance of

Antimicrobial Resistance of Yeasts.
2 Number of isolates (DSTs).
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