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Evaluation of the Measles, Mumps, and
Rubella Antibody in a Southern Hospital
Employee

Hsueh Lan Chao', Chun Kai Huangz, Chin Jung Tsou’,
Ting Wei Chang®, Hsing Chun Chung'”

'Division of Infection control , “Occupational Safety and Health office, E-Da Cancer Hospital
*Division of Infectious Disease, Department of Internal Medicine, Infection Control Department,

’Occupational Safety and Health office, *Department of Internal Medicine, E-Da Cancer Hospital

Outbreak episodes of measles and mumps have occurred in Taiwan in recent
years because of frequent international interactions, new immigrant groups, a decline
of childhood vaccine efficacy in the 20- to 40-year age groups, and so on. Similar
outbreaks also occurred in different countries. Health-care workers are at a higher
risk of acquiring the diseases than the general population owing to occupational
exposure to patients with measles, mumps, and rubella (MMR) infection. The
Taiwan Centers for Disease Control recommended 2 doses of MMR vaccine to
health-care workers who lacked other evidence of immunity and had higher risks.
Health-care workers who underwent a MMR antibody examination during their
health annual checkups in 2016 and 2017 in a southern hospital were enrolled.
Those who were seronegative were given a vaccine dose for free. In this study,
we analyzed the trend of seropositive prevalence within 2 years and in different
occupations and age groups. This study provides a reference for developing a health
policy in the future in this hospital. MMR data from the annual health checkups
of health-care workers in 2016 and 2017 were collected. Seropositive cases were
defined as those who tested positive for immunoglobulin G (IgG) in the MMR
examination. Seronegative cases were defined as those with IgG negative in any one
of MMR or low titer. We divided the workers by occupation into physicians, nurses,
medical laboratory technicians, and administrative assistant groups. Descriptive
statistics and the chi-square test were used. In 2016, 2,106 subjects (78.1%)
underwent MMR examination, and the seropositive rate was 42.3%. In 2017, 2,440
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subjects (88.4%) underwent MMR examinations, and the seropositive rate was up
to 63.9%, which contributed to 509 subjects (30%) receiving one booster vaccine
in the prior year. The difference in 2-year seropositive prevalence was significant
(p < 0.001). The seropositive rate of mumps and measles increased from 63.8%
and 61.7% to 80.7% and 80.0%, respectively. The difference in 2-year prevalence
was significant (p < 0.001). The seropositive rate of measles was 80.5%, which
was highest in the nurse group, with ages ranging from 20 to 40 years. The enrolled
health-care workers who underwent MMR examinations during health checkups
comprehended employee immunity status and set up a hospital basic database. A
policy for providing vaccines would help construct a healthy and safe occupational
environment, and prevent outbreaks.

Key words: Measles, Mumps, Rubella, MMR vaccine, outbreak
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Investigating the outbreak of Salmonella
group B infection in a newborn baby center

Shu-Ling Yang', Pi-Chih Chen', Hsiao-Chi Tasi', Hsiu-Hung Shih',
Gwo-Jong Hsu'”, Chuang-Ming Wang'?, Chia-Ling Lin'”

1Division of Pediatric Infectious Diseases, Center for Infection Control,
2Division of Infectious Diseases,

3Ditmanson Medical Foundation, Chia-yi Christian Hospital, Chiayi City, Taiwan

In 2017, in the neonatal ward of a regional teaching hospital in Southern
Taiwan, a Salmonella infection outbreak occurred. All the patients had diarrhea
symptoms, and the cultures stool samples were positive for Salmonella. The
infection control department immediately intervened in the third and fourth cases,
and asked the ward to strengthen hand hygiene and clean disinfection. When the
sixth and seventh cases emerged, the infection control department strengthened
the following improvement measures: (1) isolation monitoring; (2) distinction
between patient and care areas; (3) restricting the rotation of staffs in the designated
area; (4) daily monitoring of staff hand hygiene, and (5) education for physicians
and specialist nurses. The hospital obtained 65 ward environmental samples on
September 22, and the results were all negative. All the patients recovered and
were discharged. The strain was sent to the Center for Research, Diagnostics and
Vaccine Development of Taiwan CDC for further pulsed field gel electrophoresis
identification. Five cases in the neonatal ward and 2 in the 8A ward were confirmed
to be Salmonella enterica serotype typhimurium homologous strain. The results
of the antibiotic susceptibility test in the 5 patients showed resistance to third-
generation cephalosporins, and the ratio of drug resistance was 83% (5/6).

After the investigation of the infection control department, the reasons for the
outbreak were identified as follows: (1) lack of attention to isolation monitoring,
and (2) lack of attention to environmental cleaning and disinfection, and failure of
medical staffs to comply with hand hygiene. We suggest that a health-care policy
be established in the hospital to isolate asymptomatic patients with Salmonella
infection during hospitalization. This case can be used as a reference for relevant
medical institutions.

Key words:  Salmonella, neonatal ward, outbreak
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. (Neotoma fuscipes) % R » — &
A B e At A £[16] o RIE
2008 = 2012 W X E 4t ° HME &
FHERLEEHBEEAD 32 F
HGA ABHEAT 63 Fl[17] AT
BRBEITRRETROREHE
AR EPRARBETNERE
PR RIE R EI 3R o E. ewingii ] %
HERMERHEN > FIULBETE
DB FHI - Reafat FHBE

TE BRERFEREIREH E.

chaffeensis P\ » & ¥ 2 R F[4]

MERFAABERLERARIET S
BH[18] °

a2EMBREE

BEAREHNZHEBREF X
PHFREREREOAE LR
PR E AW F A PR 18
& Anaplasma spp. R Ehrlichia spp.
Eromy 8 EHRHATREMML
(A. phahocytophilum, E. chaffeensis,
E. canis, Candidatus Neoehrlichia
mikurensi %) BB =% R ERBEL
i R B BB TR B PCR [
MR mBg i A. phagocytophilum R
Candidatus Neoehrlichia mikurensis ;
EAEHRET - PS8 E HOR
Bt A. phagocytophilum A1 7 37 % 2%
FHEREAML T EE LS > BT e
PIdE 7] B 77 & HGA [19] - B E
HEREGEFEURAILRF > R
2017 4 & K %3 6 ] anaplasmosis
AAEEREETRARE  BE6
bW #W o RRBCEEK
BHBRELY  PCR EY X7 #
R % A. phagocytophilum [20] ; 2018
SFEBH 21 B A. phagocytophilum [
WHB > AR EETEBET -1 F
Ehrlichia spp. [lFWHHRE - BERER
#1217 °

bR R 2R 150

R 3H A IR R B B R K
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BEHHEN  HME & HGA Wi
MREZHGEHEVREEMR - &
FHERREE (97%) > BFHELER
(80%) * ML B (57%) #n il & & A
(41%) [22] ° B0~ B - JBIE - B
B~ B 25~50% © #17H 36%
HME RAEG BB KFASL - BET
e HHAENR - FERKME?23] > HGA
BV H KB o 1 20% # HME i
AGHBAMEZERERLE
HHBE T HGA AV K+
B EI[1824] - EH BRAE
ZEREINER R AR
REH S OREBEFLERT RIBE
Ak o HME WA K E E RBIL X R
B0% WRAFEERAERTE S
37% [25] - £HF RET 2 BFHMWEMN
BARKE22]c HGA WA T XA %
0.7% [2] °

Z

Al EA R Z R MW ERRE
R EFREBRET ARG LDE
BE mEAWZTELRMET ~ Mo
MRBETRFHRER - LB HE
(lactate dehydrogenase, LDH) ~ i &
54 # B (alkaline phosphatase, ALP) L
Fro e R Eh LR L
Fr[22] o AR M B ZE M B A W
CSF ##8 - A X B # &3 b HME
CSF M B % B & L7t > HGA
CSF #8844 JU A # IE % [26] - &
FRERH WUERORKABE

TR ] 108 5 12 A = HJuE/

Bl fn R~ F# & CSF - o L%
HE MK (HME) 27 F £ 3% (HGA)
I E W R E®E (morulae) 5 HA
HmEHEARE  EHRERK -
RH 3% W HME /AT ¥ U E B
B F % #| morulaec °* HGA B H 25%
E I5% BT W T HEH(27] -
T YL AR B 34 - # A indirect
immunofluorescence assay (IFA) &
FHREHW G HBEXRFEENFEL
It BEREREERYTHRE ZH
et FRE_RN=ZH% TR
B URNEREeX YL EY
B RLERERER  HLEREN
TEBK - TUERFRERNILER
BELAHE  HAFFELPEERT
A EHRE - PCR B & KSR
(60%~85%) ~ B —"MW (E. chaffeensis
60%~85%; A. phagocytophilum
67%~90%) #1 P Az B B R - ¥ DU
BB ZA AR - FF R R R
RF27] - XA HRBEEHEZHEDH
TR EREEHRER - FHE%
ZeRBEBREKEREGLEE > FTUE
H 2 BT8R % PCR ~ ML 4K H Sk

AR TabhiE it

XA ARBENERTEER
Doxycycline » [6] Bt 5% 3 b 35 45 % 5
WEAAE - RAEIEA 100 mg —
RERF R > BEELETKR[26] > #F
H CNS R "EKBREFH (T
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ETHER) [24] 0 AREBEYRER
B ERBERE=RNEHRE T
EEEREMERNDE - Lt RE
Y40 Rifampin > ¥ VLB 7 B 45 00 36
3[% o

wp G REREBRIGE
W R R TR Tk W
BATERES & - ##EH 2 DEET
(N, N-diethyl-3-methylbenzamide) &
a2 BB w R IR D W R 1 AR R WM
T DRFZRERARY - ZRAEH
MEWE > LREBR -

:%:ntﬁn

WRAERREARAGRE B
MRBEREE  SHEHEAGHA
BRERCEHECHE LT - ThEE
MEAALAIT BERASRHAE
R - B A IR 8T R S R
RSB TEMENLE  FEEM
BUEM RAxB AR > EFHZE
FRBAEE

ZERK

1. Maeda K, Markowitz N, Hawley RC, et al:
Human infection with Ehrlichia canis, a leukocytic
rickettsia. N Engl J Med 1987;316:853.

2.Chen SM, Dumler JS, Bakken JS, et al:
Identification of a granulocytotropic Ehrlichia
species as the etiologic agent of human disease. J
Clin Microbiol 1994;32:589.

3. Dumler JS, Rikihisa Y, Dasch GA, et al: Bergey's
Manual of Systematic Bacteriology, 2, Garrity
GM, Brenner DJ, Krieg NR, Staley JT (Eds),
Springer, East Lansing 2005;2:117.

4. Buller RS, Arens M, Hmiel SP, et al: Ehrlichia
ewingii, a newly recognized agent of human
ehrlichiosis. N Engl J Med 1999;341:148.

5. Dumler JS, Barbet AF, Bekker CP, et al:
Reorganization of genera in the families
Rickettsiaceae and Anaplasmataceae in the order
Rickettsiales: unification of some species of
Ehrlichia with Anaplasma, Cowdria with Ehrlichia
and Ehrlichia with Neorickettsia, descriptions of
six new species combinations and designation
of Ehrlichia equi and 'HGE agent' as subjective
synonyms of Ehrlichia phagocytophila. Int J Syst
Evol Microbiol 2001;51:2145.

6. Pritt BS, Sloan LM, Johnson DK, et al: Emergence
of a new pathogenic Ehrlichia species, Wisconsin
and Minnesota, 2009. N Engl J Med 2011;365:422.

7. Aguiar DM, Ziliani TF, Zhang X, et al: A novel
Ehrlichia genotype strain distinguished by the
TRP36 gene naturally infects cattle in Brazil and
causes clinical manifestations associated with
ehrlichiosis. Ticks Tick Borne Dis 2014;5:537.

8. Cabezas-Cruz A, Zweygarth E, Vancova M, et
al: Ehrlichia minasensis sp. nov., a new species
within the genus Ehrlichia isolated from the
tick Rhipicephalus microplus. Int J Syst Evol
Microbiol 2016. [Epub ahead of print].

9. Jahfari S, Hofhuis A, Fonville M, et al: Molecular
detection of tick-borne pathogens in humans
with tick bites and erythema migrans, in The
Netherlands. PLoS Negl Trop Dis 2016;e0005042.

10. Liebenberg J, Pretorius A, Faber FE, et al:
Identification of Ehrlichia ruminantium proteins
that activate cellular immune responses using
a reverse vaccinology strategy. Vet Immunol
Immunopathol 2012;145:340.

11. Welinder Olsson C, Kjellin E, Vaht K, et al:
First ca se of human "Candidatus Neoehrlichia
mikurensis" infection in a febrile patient with
chronic lymphocytic leukemia. J Clin Microbiol
2010;48:1956.

12. Dumler JS, Madigan JE, Pusterla N, et al:
Ehrlichioses in humans: epidemiology, clinical
presentation, diagnosis, and treat ment. Clin Infect
Dis 2007;45:545.

13. Paddock CD, Childs JE: Ehrlichia chaffeensis: a
prototypical emerging pathogen. Clin Microbiol
Rev 2003;16:37.

14. Gongoéra-Biachi RA, Zavala-Veldzquez J, Castro-

AR



15.

16.

17.

18.

19.

20.

BT~ fEIIR - IRIEER

Sansores CJ, et al: First case of human ehrlichiosis
in Mexico. Emerg Infect Dis 1999;5:481.

Yabsley MIJ: Natural history of Ehrlichia
chaffeensis: vertebrate hosts and tick vectors
from the United States and evidence for endemic
transmission in other countries. Vet Parasitol
2010;167:136.

Dumler JS, Choi KS, Garcia-Garcia JC, et al:
Human granulocytic anaplasmosis and Anaplasma
phagocytophilum. Emerg Infect Dis 2005;11:1828.

Dahlgren FS, Heitman KN, Drexler NA, et
al: Human granulocytic anaplasmosis in the
United States from 2008 to 2012: a summary of
national surveillance data. Am J Trop Med Hyg
2015;93:66.

Paddock CD, Folk SM, Shore GM, et al: Infections
with Ehrlichia chaffeensis and Ehrlichia ewingii in
persons coinfected with human immunodeficiency
virus. Clin Infect Dis 2001;33:1586.

R AP E I 105 FEFR AR
geat - G 8 S P BAE B B RS BTN £
FHE - 5 H https://www.grb.gov.tw/search/
planDetail ?7id=11774945 -
EREFIE PN E T 106 FE AR ZEEH
- T I B 5 5 YR I (Severe
fever with thrombocytopenia syndrome virus,
Spotted fever group rickettsiae, Anaplasma spp.,
Ehrlichia spp., O. tsutsugamushi) ZEEFF51 KT
JERF SRR BB Z TS © i https://www.

TR ] 108 5 12 A = HJuE/

21.

22.

23.

24.

25.

26.

217.

305

grb.gov.tw/search/planDetail7id=12105095 °

AR PRE RIE 107 FENEHITYEET
- TR B Ol YR RS (Severe
fever with thrombocytopenia syndrome virus,
Spotted fever group rickettsiae, Anaplasma spp.,
Ehrlichia spp., O. tsutsugamushi) ZEX[[F51 T
JFRs SR Z S BT IFSE © FiE https://www.
grb.gov.tw/search/planDetail7id=12500825 °

Choi KS, Scorpio DG, Barat NC: Msp2 variation
in Anaplasma phagocytophilum in vivo does not
stimulate T cell immune responses or interferon-
gamma production. FEMS Immunol Med
Microbiol 2007;49:374.

Fishbein DB, Dawson JE, Robinson LE: Human
ehrlichiosis in the United States, 1985 to 1990.
Ann Intern Med 1994;120:736.

Hongo I, Bloch KC: Ehrlichia infection of the
central nervous system. Curr Treat Options Neurol
2006;8:179.

Demma LJ, Holman RC, McQuiston JH, et
al: Epidemiology of human ehrlichiosis and
anaplasmosis in the United States, 2001-2002. Am
J Trop Med Hyg 2005;73:400.

Bakken JS, Dumler S: Human granulocytic
anaplasmosis. Infect Dis Clin North Am
2008;22:433.

Ismail N, McBride JW: Tick-Borne Emerging
Infections: Ehrlichiosis and Anaplasmosis. Clin
Lab Med 2017;37:317.



306 B FRASE

The Hidden Zoonoses: Ehrlichiosis

Kuan-Yu Chen', Ming-Chin Chan’, Feng-Yi Chang'

'Department of Internal Medicine, “Infection Control Office, Tri-Service General Hospital

Ehrlichiosis are tick-borne zoonoses. In Taiwan, studies of ehrlichiosis
mostly involve animal cases. However, human ehrlichiosis started emerging in
recent years. The disease generally presents as undifferentiated fever, leukopenia,
thrombocytopenia, and impaired liver function. The purpose of this review is
to highlight the epidemiology, clinical manifestations, diagnosis, treatment, and
prevention of these distinctive infections.

Key words:  ehrlichiosis, anaplasmosis, zoonoses
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REBZEBINARBEY L
BRSNS RS N B
WEF ERH
ZEAEE AR R

BREELRNABEYRISEZERR - BERMNATIEGIEVEIER - 2R
METRBRERIRBLRNAEEY EMAARLIR @ BERRZERE LR
REEMSHELER  MBREBNEENELRESHRNLHIEERES © Kl
R HEBERERIIRIRNREEY) - RGIEHRES T BEE LRI INGEE
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BN AERRESERRBRERNRERNEBRA_ERATBEESEREBET

B IR R KB ES o ( RRIEMESE 2019:29:307-316 )
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FHERRABZ2FYRELS
REF%E HEBREWHCREZFE
F%e WABAZ2EEGHEMY
1308 RikBERT : FHRTRE
BAREETHEZLEARE - EAH &
EEARE—EERINAZLBE £
BEWMHMRALRZLWHER - K
WE TS > IEMBS D ELE

B mE TS - M8

WHEEFERARE  WMENFEE
BT R EABL 487 BA - HEH
BRUR AL - R TE NI A L A
WHE EELE—PERERERLE
1984 FRIDE - B HP
BT & B R OR B W F R PR R
Joo MEEEBRFEREFAZEH
AERHFREREERE 108 F£2 A
OEAER 38,132 FIABEMEE -
EPEBRATHRFREABEEER
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KB 1084 9 A 9 HIEE
KB 108 4 10 A 23 HEZ R &
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18,002 #] ; EHHI & ABFEF 31,629
Bl o FBEFZ R AMATH TR H R
LERREREIENRE - THFFE
(HIV-1) REFHEEEHZFERME
FRIMR -

HIV E4 B LB AR %% %
# (Retroviridae) ¥ W& 12 /% &
(lentivirus) Z— » HIV-1 %# % 110
nm EFEEANEEHHRE
Bh - EWNEHER RNA RFi#
BREMFENBZ > R BHHE
(reverse transcriptase, RT) » # & B
(integrase) * & Fl B (viral protease) K
—%FAHEY cHIV KEsasg—=
(HIV-1) &% =& (HIV-2) > 2 5lIR B
PIEN R RIEN I - WH &
ZRELEREK -

A B A G &E HIV type 1 (HIV-
D REFWMEY AT HERE]

— M HB®REKET
| (nucleoside reverse-transcriptase
inhibitors, NRTIs) > f{f] ff J{ Z£ DNA
4% terminators » I #| % #F I RNA
genome R #4% ik & DNA - T 15 # /2
TR EFEBEAM (ife cycle) By F &
EREEN TR -

=~ JE M H B R % BT B A
(non-nucleoside reverse-transcriptase
inhibitors, NNRTIs) » & & # 4% g 4%
I IH R BB TIAE  REBEEe
1% % R ¥4 4% (reverse transcription) #%
T KEN RNA B4 % DNA > #
FAREEAREOHAT KRR F
RNA -

Z - EZ B HE (protease
inhibitors, Pls) * T EERAEREFNE
B B (protease) * & H B 3 ft 7 7 1
2| JLBEE A8 (precursor protein) (gag
B gag-pol) - & B B | F| 1 7 7 7
AL #% (inner core) 4 3% iy i & B &

Mo~ N\ B H A (integrase
inhibitor) - £ B 1F | ¥ 45 2 [FEL BT &
FREVBRRNBEEE BTN
HFmEW cDNA A EAH MW
DNA -°

i @AWH E (fusion
inhibitors) » £ 1k i 7 ML 1L & % R
#FNEE4M CD4 B

B 1996 I A—H R B EXK
A 31 K ¥ #% % 7 & 7% (highly active
antiretroviral therapy, HAART) Z 1% -
HRAZA—RBREBRFHMERNE—R
FMH B E AR E ENREF
B FTmARFEEN T ER AR
WMEWBENK  HRRHRTERFRKE
M ERELEERERBEN - R
MERNETRREFEN R ERE
— % B 30 ) AR R 2T R 3 4 )
REWER  ERARERE=ZETH
BRI EEREREMERRATE
THERER - B2 > ERAEYH
RABH EHEEREREEHAZEY
REREHZ  REerEiEEN
MARTMERREFK SLEHERRK
FEHRWEL > CaEm AN RS
EREEN ARHNARE €€
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R EHEENIRE BB T2
Bl BEMBEEHDERERNBRE
BERTFEWNEH - ERENZTELENR
BURREGRNELL  CHAERFE
BEREAMBEERERNTAT - R
WRAMENA A B - EILERE
HNARE 1~11% K 9~21% W EH
EWIRAETLEW R EFRTR L(2]
T 12 46 4 R 2 5 T O B AR AT R 4 1Y
A EEZBEYRENRE - K
—MBIENRRERITRENRAS
o BRFPENHFERWELE > €
HFRERENNRFEERE 2N
W BEMHEERDE R ERNBRE
BRITFNEH  c EREWREELH
EWRREGNEL  SHARETR
MEEWATE  ERILBERREKRN
BB AT -

MEEMERIEE

kAR R & N i
RHEN (BEEREH KLY —EZ
BMRRXE) SEERNELNEAL
[3-4] - B RE R EHREE T KL ME
A REINFLENRERES
(quasispecies) A - 15 FF R G
HIV R B EEY R AR - FF
MERIRTH =12 :

—  BERENEE
BEBEAY R FE R FR

M FRER  HRHX—EE BB

LW AR SRR R B RH

TR ] 108 5 12 A = HJuE/

X—BRREEVEERERNRE
P o BT UL A& 8 A0 5 P o ok I A R A
MEREEMNELE - B EMEDN
By —EEERERTERT UK
FERMERNAEN  FEZHEMR
KR FE sl T RAREGRE N
EhdorwewiEns -

= [EERMEY

KRR REARBELEN RS
BYERERNTER - Bl =R
TR RE HIV-2) HiF £ e B ®R
REHFHBMHET LT ERAENR &
— R FHRKE (HIV-1) JF B BRR
FHAE B BRI KGR R
IHRB R E & B H R B e
,ri o

REFRERERERY > K
HHDEYEE T RRBEN HIV
ReHE (B—) KREFREYE
BHEFTHRERIBNFRER - R
E—  _ENBRERESELEE
VI E R - MMBEBRBF TR E
JEHEET - W R R A
HRZMWREER > EEREHE
HUTHRREFEVENRXILENR
WEE CEELRETEBTEEN
SEHF -

MmBEMNESRIERKE
— ~ B K% BRI 4 £ i D W B

(NRTIs) B9 2214

Nucleoside analogues 2
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¥

=K
S Chve
&8

llog -

sog - @

T
3

v
4
BEYIEIE TR HIV 2288 &

E— RJENRSEY HV RENEERRE

nucleotide analogues £ ¥ X #5 4% B
FH1E % # DNA B A& ik ° & cellular
kinases # B {t. (phosphorylation) Z
% EREAYE HREBEERNRK
7 DNA W #isast s - HAELE
MWk Z 3 hydroxyl group * & F %84t
# nucleotides Ae % & # L €1 - #t
G IR #E DNA 4k o HIV #i&
REYEREULTRET RS
BOFE LY analogue A A DNA i
A B8 DNA 84 KRk
analogue [5] °

1. BE W E MUY analogue m A
DNA i# 72 :

T R 55 B oy 4% 8 A B SR B
EFEskEE - FHEERICERER
g A% analogue # N\ DNA HJfe /7 » &
WREBRMERNELE - EMEARLA
## M184V > Q151M complex ~ UL K&
K65R BN K # - M184V REHEER
BRI AL E 184 & valine LR R
A methionine > i & ¥ lamivudine
ELH1Z M W £ F mutation ° T QI5IM
complex WREHETHANEH
stavudine (d4T) $ didanosine (ddI) Hy
EWM A IBRERBEAMA - K6SR
MEHRS2  AREFTAREZH

nucleoside 5 nucleotide analogues
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ERMEABBRASE L REER
7 & H tenofovir (TDF) 2 abacavir
(ABC) W% ; @R T zidovudine
(AZT; ZDV) LLA4t KF 4 analogues
TEN -

2. 4% terminated DNA chain %
% analogue :

— B AR (thymidine
analogue mutations, TAMs) % H ATP-
%, pyrophosphate 1 % * #% nucleoside
analogues £ # 3% terminated DNA $#
W 3" smBBRTmELEINEN - ATP
H 2 ® pyrophosphate * thymidine
analogue k%&ﬁﬁﬁﬁgﬁﬁﬁﬁﬁi 0o
# N B A A A analogue BT o
T EE AL E - ATP 5 pyrophosphate

B4 W B 4 analogue ¥ DNA
phosphodiester $##4 - i % analogue
WK TAMs £ 84N EER A
T - AR R R e v 28 A R B 3 R
#R Y > Bl zidovudine (ZDV) »
stavudine - I F 3% B b B H K T R
WU BEEEE R 1 tenofovir
(TFV) ~ abacavir 2 didanosine [6] °

T HIERTFEBRESEIGE

(nNRTIs) A9 ZE 4

T | AR 1 R85 6% Bl Yy 75 AL fr 2
£ R #E44H ) ANTP 4 &1 > nNRTI
AT REREER W BKAL  E R 5 4%
BefER e TUAZEEHRTE
MAREBRZEN 25 —RW
nNRTI B % A2 B L8K - i
PAR B nNRTI W EAZ R AR &L &

TR ] 108 5 12 A = HJuE/

ARRE BREHBEYBRRELRK
MBE GEBRESGEMERIE
Mo HAMBEURNELRFERERE
BA-FUERZEENER - Bl
Jil B %] & t nevirapine (NVP) ° &%
— nNRTI (NVP ## efavirenz) W]i&
BR mEALWREAA KIO3N
(CLAFARE B MEL) 7 YISIC (B
KEAMN)  BLERSEBKZR
KA TR AR S e 2
MR ZERSTFHEREAERT] -

% M nNRTIs BHEES
WEREFE  TREGEEREILE
R.#) NNTRIs L8 % > & R
rilpivirine (RPV) ~ etravirine * P RPV
EF - VHEE KIOSN RE8BHEE
MEATHRGERE - BT —RE
nNRTIs ¥ R BB 42 6B X UK
REWEEN  TURREHEE(EE
W 48 ) v

= BHEQBEINHIE (Pls) AMEEH
Protease inhibitors (PIs) ] 317% %
BAETERWH HIV REHRLH
E vl EEeR R RELES
R LR SF BR8] o W HIV &
B B AL B e BOR 3B BUR R B I R
e 0 e ] 2 3L At 1 3 A TR R R A R
MEFETER - WHEEYHARE
BT B HH K WA o
bR o R BRI & A
REBWHLT  AEEHE PL WA
WEABMED > RE—ETRNHEE -
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Pl HEYMAENR T L ET R TR
R —HERBERETRRY NG
et EMEBMHEEE 0L
o ORERTEN PLEANEN - £
W% 3 HIV-Gag WEREH R T
PP KRR RREERER
BAKREHEEN - B oBHE Gag R
B RRGE—FHBEINEN > LR
CEEAMEMRE  RAUMBLAER
HE 77 9 B IR (9]

B ritonavir-boosted PIs (PI/r) 1
EWEBENERREFET LR
MBENRE  HYBEEVDFERLE—
REOBHRFEERZ UK Gag W
B RZWIAAE - ZEHER Plr
BABE R ERE - £¥ W Pls
# - ritonavir-boosted lopinavir (LPV/r)
VL & ritonavir-boosted darunavir (DRV/
) REEENBEEY T RE R ER
B KRAFEEDZFNERE A&
BRI HERK -

m -~ #Hax ABBHIFIE (integrase

inhibitor) B9 Z& 14

# N B H F (integrase
inhibitor) BB AR LM E R K F
BERETHIINERER > AW
WHEYES —RiERL > EZFA
X PIs ¥ nNRTIs » % —1X INSTIs &
APEMRWRERETHE  KREBE
BRAEEELGBIELL - FEMH
BLOINSTI #4 - EMEBWELE X
BEEZETEMNMEE - 252 Q148,
N155, and Y143 - L EW R P LK

B EERE RS G
REBHEA10] MELREPERF
Wy R - EL KB B R M A
WH R ABERN KRS -

E A BB 3k 1 F W = INSTI
2y BRE— MKW raltegravir
(RAL) ¥ elvitegravir (EVG) &3
HUERABRBEWREERE - H&
HRIMERE L% &% RAL X EVG
Z BT RN ERLT § %
BEAR  VRTEARLINENR
B 1] o INSTI W% — REH—
Dolutegravir (DTG) ° HERZEHEK
HIUNBEBRUREGHRERE - R
EEVBNRABECTHHKE T BN
EWH o T DTG B A H th INSTI 24
WRE - TREEALTRGHR(E
WE B RAE AW A A R
KEKEH DTG MER ZKEFNE
A A12] °

F -+ # fusion inhibitors A3 ZEE
HIV-1 3 g1 42 38 0y HIV ]2 1) B
FA8 6 B PR e M R E 2 R g 1 R
ENEFEM - EEETHEF - gpdl
0y i 3w A /K B (distal hydrophobic
region) * HR2 * #§ & 5| E i35 K E
(proximal hydrophobic region) * HR1
W B A A T IR -
Enfuvirtide 3 B £& HR1 # &1 518
BT HIV-1 R % -
J% 7 ¥t Enfuvirtide WHL 2 MW H ¥ K B
AL HR1 Z W By 10 18 g 5 B 5
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BRI EMREEET

—REENELEREKRNT
% WA HRBE AN (phenotypic
assay) R ¥ B F 7| W14 #T (genotypic
assay) © RH B M - TR b4
MEHENFELRAE > BUH
NAE R P ZYRZET R (drug
susceptibility test) Wy 7 2R & T E Y
BB N - B HHNMBER XA Z
A ETRERERME—FFE
AR W RHABP T T RZL AR
MO —BEHAFER FEETZS
FRERERFE HBREEFRFE
&R % BORAR T RN AR - B
S HMEMNRELERFHETEER
EVEWNHERRE  XABM T
PlEHET R - W8 ER 5% 4
EUMBER - B 2R EEAR
B HIV-1 3581 2 AR 09 7 3% A &
e B i o B B 5 B9 40 A = A R
BEEERFTE HBEERFENENR
MWz mELE LWt oo
78 i6 7% AR 0 A\ B R A 3 R R
AMABRNRFR  CEBRRBIF
ZEFBMAPMEEZE - HAF
R EHERBIRR R REE R XE
ZIER% /% g€ (International
AIDS Society-USA Mutations Panel)
Fral g HABRET2RENE
HAIB L E 2 E (http://www.iasusa.
org/) ~ the Stanford University HIV
Drug Resistance Database (http://hivdb.
stanford.edu) # Geno2pheno (http://

TR ] 108 5 12 A = HJuE/
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reverse-transcriptase inhibitors,
nNRTIs) 284y oy 41 8 1 2 R B AT 3
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kA B30 %] (Integrase inhibitors,
INSTIs) WM BEHEFHRBATE %
1.8% - HP BN LB EFEN
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MEFRRE  URPZEBENERER
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Drug Resistant HIV-1 virus in Treatment
naive HIV-1 infected Patients

Te-Yu Lin, Ning-Chi Wang

Division of Infectious Diseases and Tropical Medicine, Department of Internal Medicine,

Tri-Service General Hospital, Taipei, Taiwan

Human immunodeficiency virus infection could be controlled after combination
antiretroviral therapy. Drug-resistant strains of HIV-1 emerged soon after
antiretroviral therapy was introduced. With the widespread use of combination
antiretroviral therapy, the rate of resistance has increased rapidly, especially to and
non-nucleoside reverse-transcriptase inhibitors (nNRTIs). The antiretroviral therapy
principle, antiretoviral drug resistance mechanism, laboratory techinique and trends
of drug resistance in Taiwan were reviewed in this report.

Key words:  HIV; drug resistance mechanism, trends of drug resistance
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RAEERERREETF T HER
BMEME  EFPFSAWHHEY
MR 008% Z 0.13% © LT
#1% 0004% [1]; H B TEE 2%
EEBEREWTRME  BEARER
B F - A7 SCRR 3 AR Bl 5 R
BEN BRRARABRIALARFE
KZRBEHRET 2 AW E2-4] -
A E B W $ (Gastrointestinal
endoscope, GIE) W& W Fl ¥ H & »
EEBHLANAGESZS B
NRREZe HRABEABE Y
REKANHAAFEFHEHTELE
%4 o AT > W # TEE R WM
FoOEXBMEITHMERARTRLE
Wi 48 % & (British Society of
Echocardiography, BSE) % 2011 4
JRUJHFE T - OB PR AR T F
Bl #F 08 > AEXEHMHSH
TEE 2 X% A0 R J Bl & % 4
RERHFWHA -

RREORBE RN

BEBEOBETHAERBERZ
RERFHENEER KT ERH
MEBETHETEREREERAN -
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BEFRZBE - MHART QEE
FTRRABRULEZ > EHDEHE
FA - ABRBEFRZZG £—F
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BREBORBITEBRETAHE
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MAeBGREERRE  ENFHEY
RMEEEL)  WHGEHE (XAE
A AR S CRHRE (W F
VIR - EBEECQEEY S OBRF)
Wt (0~ E RS ~ B R AL
f REHD) S REHER - FEX
B-E® -RT% ﬁk%ﬁ%ﬁﬁ
BB A A1) o FH b - BER
& BT e ok %ﬁz%%ﬁ%?ﬁ%
HigE o TEE HWE R FH AN
WEBRE BT ERNHEL > KT
AR 7T 4 oy B 30 1 45 0 B2 B
% - 18 TEE EB TR T SRR RE
FIEATHR B E  EEAHTRE
N HF BB R WIS T 5 7 EATH
#FR2]c HEMERBEF - CHTHE
HELBEEGTRENREERY
#%A% > Pl TEE MBEHA AR —1E
semi-critical items XL - EEHF
ZHMEBREE  LABITHREKR
HE - THBEEREZRIMEAGRSE
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REOHEERIERHEHEE
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£ o RN TEE HHFEHZ EIHNH
# - 2011 £ 32 B BSE ¥ TEE %@ #
FHFESIRENEROK— -

BAHARE QB TENF
FHEBRYE DTEHHBEAE
2019 £ 6 HEINKREEGEBEILAN
HEBELZe MARANIEREH
E -BIANHSEESe  HREL4
BBRATB U E A - RS HERRN
REBREZREIEONE  BR
B EFR BREFEEBEE
FREIE LREFE @2 AE
HEMAMEAENUREERE
[6] °

2014 BRI F R EBE W
HELERE HEWEEINEENR
(critical) 0 H AL - LETEANNE

Ik— BSE ¥} TEE HERAREBER

B RAT A5 > TEE B R BH R
4.2.% i (Ethylene Oxide, EO) i
AL SRR E AR % (H202 plasma
sterilization) > B 3% & B KM HFHXE L
BREESE BUEHFERN%  KHE
FHRRETEHRRHEET -

RRBEORMBE REFREERSG

X 0 % | Pubmed ~ medline
EXREREH R TEE REREF
MET  HAHIRXENEFT > AH
TEE #RXBEH > SR FEZAZS
B2 8 SHHAKERFRBETLEEFR
7 HFHE Becker X E H IR B
RBEWHFEE 2003 £ FEBBXRH 3
| Legionella spp. R 4 0% 17| ¥t B o

TAEABRIEERE 1. A0FGHE AR B T E A RSN AU - FEFTEBOR -

GIE7E 2. R BRI - FEE A DGREEEH - AT - FEE SRR -
THEEH 1. AR BGE e AR O T BRI BT R ]

2. A PRSI 5 TOB BETESEATIN 35 -
VRO R 1 fS BN T R s M M R -
2 AR T LTI Rk T RIS T 75 U S T -

TR R G % -
TAESGRT

HERIH TR BT R iR " ) A0 T RZTF ) EIEOBH

PROEFEFICE T B AT e et -
PRUB T R 0 FH PR R s -

R BLE P T R B AR S
FEPRBEEUH BT RIBHAGTE R - T -

BURH T

TH T FB G P HE P AR AR R MR T RELC -

BTEEN - BF
FE R R

6T B TEHEA -

HE R R B -
AR o P AR B RO LR B HE

L.
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3.

4.

L.
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% B TEE R B H W& RA
KM Legionella spp. 754 > BHTE
RRBBHEFRNARF GERENEE
Mo EMEFRRFETITLESHL
2007 FEHA—FZ AR E RO MR
BN BH 1T B EFWERERA
O 4 3% B WA F BB E. cloacae
BHRREEZEE - AEETEH
EEHHRENGEZR Y EMEFQ
B EAER G4 TEE 58 > 1
H 7 R 187 5B E sk AT (Pulsed
Field Gel Electrophoresis, PFGE) #1#{
HaBEEA3ET - B EEN
HEATEEMLMEA 0.55% ortho-
phthalaldehyde (OPA) ¥ # K158 L
HRREEERESN 2 HhBHE
E.cloacae R 4 1% H[2] °

ST ¥ 8% 38 H R W TEE R
BT BRBEFEHT R 4 HEF - 2006
% 5 F 30 H ° Bancroft EA %Xk —%
PR 350 RRMLWERE X A %
M N A ¥ (LACDPH) #t 4
T—HEZFEQORFMHE 1~4 X
P TR B TRAAAFIZEG Y E. coli °
S G I E EAE I % (CVICU)
BB R 3% R W B K Ao 4 Al TEE
FHREHFENTEHEMBEE - £
H 20 ZEAEITT ORTFM - HF
8 & (40%) 3EFH MW E. coli ° 4~ % G %
BEEE6H  MBEHERNE 1A
ERAM B RGN 1 Bl - K5 %
NEFHEE (H2 L2EEH 2 E
w5 B CETFMELEARE
TEE ® E. coli # # VL PFGE #4174

FARM - HF 3 B OREFWME
#F W E. coli BT KR E TEE ¥ %
AE 1 BCMFREZENE. coli B
WER 1 EAEERE 1 SOEFN
BHEWE coli AR £E88 7Tk
BooS BIECMTFMASLNEA K H
TEE H %A 7 {80 L £ E W T4
Mo BB ERRPEIEIN N LCHE
T F E AWK BRI TEE %5 -
7% # TEE KM F 0 HF BRI #H
7 U E# TEE BRWEHEEHRE
KETEY EREEEAE HE
B 5 A TEE BB 4 A
o RBELIBFWN® E. coli REW
B R B V] fE S WO TF AT 1 AR
Fl %754 TEE X3 [3] ° % 2004 & 5
AZ6 A BHRARW—FIAZLER
BAT 8 4 ICU B 5% i ArvE 3
¥& Y P aeruginosa° XH 1 B &F
BEMRLEZAERT > 2 4 RK
BoS ARREMR - FHHMES
¥94# Bl A F Wy TEE 5 B8 4TH 2
b HBFERNKRELR Smm &£
R4 - & PFGE 4 F 4R e
BHMEELIBWEAKRIIAEE K o
REHFREFRARE - ERERK
HENERRTENL - HEBRKE
fE 23— B8 B IR SE k8 B L B 4% 0k
RmE PHEHREEL  EK
BN FEFBEAEER AR F 43
A[2]°2012 Fmt—FBEEITE
4 S. marcescens Bt R B o Vetter L %k
T RS RO TN A R ATIRAT
i & R & An B B 3% & o PFGE 4 T4
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R B3 K W AE T E 4L S. marcescens
Btk $-E 17 AEFHEHE
Jl TEE - H &% "} % 8 35 % H g it
S. marcescens » ¥ TEE 588 ¥ 4 8k 0y
B AFARERARE - BiTHH
REBRTEF AR LHLKRE
BHRER  HAEEBFBFRER
Wik MEREHENEREE
2016 FXXEHRU > TR BEBEM
BRE2]1°2013F 1 A 1 HE 2017
4 12 A 31 H - Vesteinsdottir ¥ 4} ¥
Landspitali X %% [ 0y — 78 [2] B 1
HERHR - PIME OB LEFEERT
QAT 0 198 B EHE (20.3%) B A

K- BRIESHIHR

T BRE o ¥ ANRER - R
(9.1%) » RFEFMILA (5.7%) > LR
(2.8%) Fa B IFI;BEHE T (1.7%)  fir
¥ Fl %k W % ¥ ¥ TEE % 88 3 300 R
FlRmEEFHFARARENWREFHR
B i 22 &8 K K. oxyroca
Btk 10 8 &F RS P. aeruginosa
HRAn 2 & BH RS E. faecalis ¥tk
HOWBEREHE - B4 30 REATX
# 32% - k¥ A3 % TEE KB M
FERF W BABRET EET
WEFFEER - UEERETHEE
g bRFEERAKEREER4]
AXBREZHERE MR o

Lilis R KB

I

1 2003 % JEB] 36 Legionella spp 7KJFITH
2 2007 % HA 1761 E.cloacae  #RSEITY

3 20064 B 84 E.coli
Rt

s RS BRI KB E TEE

1. BRSRR I F AR TR L A
OPA 1l

2. FEE - e E

1. TEE KHSETHUEY 1. BRIRGE TEE BE AT

2. B TEE /KR

2. TEE fEINE AR 3. i TEE FHE
TEER - SRR ST
3. TEE FAH RS 2L -

4 20044 HA 8% P aeruginosa HFUHELA 5 mm HIEHZHE

1. B4 TEE 25 H BETS
2. 4R FEFREE

5 2012 it 1761 S.marcescens 1. TRSEMTEREIRA Z4E

2. AR S
TEE {REEHUR M MES

6 2013~ kB 341 K.oxytoca
2017 (=l P. aeruginosa
PEE E. faecalis
=
%)

HEINE kR TEE e S E RS

Hi TEE SREARSRIES -

(= SRER

2. K5t Hfllie %% TEE 2 A HHE
24y

3. B FIERER IR E
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Investigation an outbreak related to trans-
esophageal echocardiography

Yu-Chuan Ho, Ming-Chin Chan, Ching-Mei Chang, Su-Ping Tu,
Tzu-Jon Cho, Li-Ying Chen, Jung-Chung Lin

Infection Control Office, Tri-Service General Hospital

Under the current medical environment, transesophageal echocardiography
is an examination widely used for the investigation and diagnosis of cardiac and
non-cardiac diseases in clinical practice. According to the classification by Dr.
EH Spaulding, transesophageal echocardiography is a semi-critical item, although
its risk is low and infection cases are rare. After examination, the patient still
has the risk of infection transmission. Studies have described infection emerging
in the related group. Most of the infection cases were caused by the inadequate
disinfection and damage of the ultrasonic probe, and polluted water source. Six
infection episodes related to transesophageal echocardiography were mainly due
to polluted water source and probe damage. The processing direction is mostly
based on the disinfection guidelines published by the British Heart Ultrasonic
in 2011. At present, no emerging cases related to this inspection are reported in
Taiwan, including relevant cleaning and disinfection, which are recommended as
infection control measures for reprocessing of digestive system endoscopes, the
functional working line, endoscope reprocessing, enzyme cleaning, agent selection,
endoscope attachment reprocessing, special endoscopes (e.g., duodenoscope and
ultrasonic probe endoscopes), ultrasonic cleaning, machine cleaning, and so on. No
guidelines have been established for clinical disinfection in transesophageal cardiac
ultrasonography. We recommend that a set of standard operating procedures for
the cleaning, disinfection, and storage of transesophageal cardiac ultrasonography
instruments and equipment be established. The operator is responsible for
implementing infection risk reduction measures related to the examination.
Currently, this is the more important task and solution.

Key words:  transesophageal echocardiography, group emergency

TR ] 108 5 12 A = HJuE/



324

€D

DOI: 10.6526/1CJ.201912_29(6).0006

B fiokEEE

HA 728

MEENE  FHHE

CESCEL R A

jll[

Al

GARE—EESHE 2 HLAE
RWER BERTFESARFE
WEFEFRVEMRY L ELEAHE
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EoERBEFTANHE (B—) - gh&R
MR R smRkILsHT BE - A7
3% SH7 748 1 m i 4 3 B M 20 =] DA
FE=FEORR > RMEERW C
i N\ ) — Et %% ift B8 (Thrombin) K
HFE=ZFHEWTH -

A EAN KRR R & m L
60 NEFEWEEER - PR &8
BTRERNM AT FZHEREOELS T E
HARNT R A LR 8 HA & H

sH?7
: A bQQ
5 : <
PH A/Taiwan/1/2013 HA His
18 513
il C Il:.g:: tgte
|
P {  A/Taiwan/1/2013 HA |
] 1 HA1 '339 HA2 561
—--PKGR---
Cleavage site

B— mMEREEBESRE ATaiwan/1/2013 H7NO HA [15]
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ME—FWal - EHMAE &
AT ERMNAN G EF HA 27 H
#] 200 kDa A EW=TF# (sH7) k4%
FE#65kDay b & B (sH7-m)
(B £E—FWARFEE a5
(trypsin) ¥ 3t B % Western Blot &
SDS-PAGE W47 8,7 HA % & &
I RILk EEE T o AT TR R 4
M EEA =R B ARk - sHT AT
FRF-FHENVROEREBENR
f& o BERTESEHI MY SURRE A8 H AL
AE HA T E R sk AR B
ERH - HEMBR=ZFHERBR%EL
BERAN=ZFBENAREL HEIZA
FIE R B4 @SR % HA Wi
B REE AN B F
H7N9 HA °
BEERMAR T HING HA 2

100

sH7
——sH7-m
80 —— 75kDa +158kDa

60

mAU

40

20

0 A

T T T T T T T
0 5 10 15 20 25 30
retention (ml)

mAU

®FFH HA XB RS kd
(mH7) » #] Bl hemadsoration #] 7 3\
ARG EMMIERT N HA B F
o 7R % & AR & 0 Mk s MR A
KRB FERAAL o Bl —F B wysifl
mH7 ZHEL T ERNEE + T
#1 2,000 kDa #4F & A/ (B =)
WhsBaBNAXLERES TGN
it REEENE (k—) o

MNEREABRERAREES
HA B9fSHBIe T4

HA %& B 4 R % UL HAO WY /&
B EEBBEENRE G BIME
F#% R HAL K HA2 - 1¢ % 3 B A
EEERERERIIG] o EARRKKF
XA AH/F HBZHEEOBETX

—— 2000kDa+158kDa+43kDa
400 - ——mH7

350

300+

250

200

150 4

100

50

04

-50

T T T T T T T
0 5 10 15 20 25 30
retention (ml)

B — FIAi&MEEE (Fast protein liquid chromatography) 44 H7 EEEH[15]

R®— FEBY H7NO FREEMIREREEEERYHE[15]
inactivated virus *negative control sH7 sH7-anti-His mH7
HA titer 128 <8 <8 16 8,192

*negative control: PBS+Anti-His
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B & HAO AR - & 7440 HA %k
RemBEn  BMFAHT HA #k
EHBIE % e R HAL & HA2
HUERMTERMWAR TR E
R wy sH7 ~ sH7-m & mH7 & # &
TEPE(17] o A% H sHT-m K@ —1E
AWERE BHBEEABERN%
7 SDS-PAGE & Western Blot 2 3, #F
LKW —RWF B o R W > mH7
K sHT BB k& A B 15 R %Al A4+
FHRERIN—HWER (B=)  &E
mH7 b sH7 B RE aiBNmE -
EE_REBOMTHET=ZF W4
Wb EHRKKNER - EHBTER

nnnnnn

nnnnnnn
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%W > sH7 K& sH7-m W &# A K&
43 E#H Al ERAE BB FFIEFF
) mH7 & AE 52 B4 RAE o shsb
% sH7 & sH7-m W 8 3% 53 E K
5 EHB—RRMNBLE - 8o sHY
K sHT-m M T&T (B=) - #4&
T AT A Rt LR R 1R R A
R—KHEF T sH7 k sHT-m &
TR’z -

mesREAR

T # B sH7 ~ sH7-m &
mH7 /A NRTF RN RIERE

A oA
b
4+ Trypsin P =
| —
.- -
-:--
-
& -
- -
-

B= sH7sH7-m & mH7 B BKEREABAIERRATRRE THEEY - BREA
HEREH SDS-PAGE & Western-Blot 434f (upper panel) & FE#%:8] (thermal shift
assays) %A Real-Time PCR &8k 5# (lower panel) [15]
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FHALA 05 LK 20 T HET
El & B W sH7-m v £ 300 #5% B4
w o HBHE 05 R xiENL
H7N9 # % fv £ 300 #5057 =% - A
W4t 3 & - BHHE2E - 250%
FH% 246 FEEREERM
FoREINMODFEEELRERE
&A% A R 3K 4% & 40 ) 09 4 A7 2R 7R
it 7 LA 0B o b oh FRAT A A
MDCK % it #2 A/Anhui/1/2013 H7N9
TEE R ERAME PR RE o
BRRETHEEREELRENZR T
ABRMEERE _RGFEEEW
% 9% R & (HI GMT = 359, NT GMT =

sH7 Hemagglutinin Inhibition

Fk

2,560 |_I
*%

= 640
©
@
E x% msH7-m 1pg
=
g 160 * usH7-m 20ug
g #NIBSC H7 0.5ug
(U}

40

10

Day 14 Day 28 Day 42

mH7 Hemagglutinin inhibition

2560 1
= 640 - [
S *
E = mmH7 0.5ug
£ 160 - =mHT 20ug
E = NIBSC H7 0.5g
a
10
10 4

Day 14 Day 28

Geometric mean

Geometric mean

452) o ARV 20 BB sH7-m L%
TEEHE=ZF%ARFEEEN L%
R & (HI GMT = 403) - A1 R Wy - i+ 4%
1 BE W sHT-m E=FI % B REZH
2% M E B % R FE (HI GMT = 40) (B
) e

BERMEE mH7 2 ARET
Bl HRE 0.5 BT & 20 M B B
300 L NPE RSBl RBE W o
HRBETIES 05 M % mHT R
B g 1 ey sH7-m BEEEE =
E#%F B0 HI Sl RELN % 40 K
15 41 20 $5% mH7 B2 RAT ] LA
P 4t 20 $%5% B sH7-m (HI GMT =

sH7 Neutralization assay

*

2,560 A
k%

640
160 1 %

o 1

msH7-m 1pg
m sH7-m 20ug
=NIBSC H7 0.5ug

10
Day 28 Day 42
mH7 Neutralization assay
2,560 - %
640 + |
mmH7 0.5ug
160 A * mmH7 20ug
uNIBSC H7 0.5ug
40
10 4

Day 14 Day 28

BEM LeEEEBEAFREENSH? s mH7TR#EEENEELFES (NIBSC) EMBRAREND

FIEEER PN NE S TRIEE[5]
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25) BB E —RARHBEE N LR
R F& (HI GMT = 101, NT GNT = 114)
(BW) > #2#WE > mH7 tk sH7-m 7]
Sl BB E L AE o

& &

B 2013 FUK - &RR
HIN9 R E&FH R RKRTHERK
H 1,600 ABEREWER - HibH
SL B BB HINO 0% ¥ R FE B KRAT
W% BRFERBERKRILAK
AEAEYBRBRUTHES 1. 24K
RETTRERALEGY  £U%
2% M FREAL (BSL-1); 2. i34
MREEEWEMITERIK: 3. HE
BOH LB R B FE 18] -
ERBEBMAAALEBHEREXATE
R Z HINO J2 8 - & Z 0 W SUR
Fo BRAR AR ET R AR
B sH7 k& mH7 ¥ %% R JELE - %
THELAEH sHT T4 0k 5 40 fe b
HERFH R E LR R = RER
oo EHERENEERAZREW
F 5| K #Ab B By His-tag @ 35 8 4} fp
o i IR I T R\ B R o B B
bt W A A LA B
Wt sHT R RREM sH7-m - &
B sHT-m ERFWHEZEZEBENT
BEMBEEERS EFEINBAK
MARERIE - BEFZEHEFEE
I #41 A/Shanghai/1/2013 (H7IN9) &
A/Shanghai/2/2013 ) HA & &t %
[19] - Fi W2 EALEH HS £H K%
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BENANFIRIRAREFZ=FHNR
oo W EERENFREZNRL
% R F&[20] °

HTHRE SHT WHIERE > &
FIBET 5— mH7 H#HE -
mH7 FH A& TRENFETF 7 E
HA F DB WEF EmE L o 3F
IHRABHREGEREFHEFH LN
AREREZ HA WHEBTREMHE
HA EJE LWt K#k 7] - £ H3 1]
MAEFHRERDOEFEFFT LS
i cystine T LA & HA W H##HRE T
e R o ERMWHETF - mHT
W F 77| 1E% H — 18 cystine AE1E
REETHENEERBNFERY
MR R FE o TR A& W AT R R
A Cryo-EM f&#t mHA #—18 rosette
WmaEA - ROAMNA DAL X LHH
fEA mH7 EAMEFER—EFHE
HIEAEHE - E_HKAEHELE sHT
sH7-m K mH7 $ & BETH > b4
RETIRARSTFHERIZE HA
WEBET -

MEE L BRI E T %
3, A/Taiwan/1/2013 H7N9 HA By E 4l
EOHBLTRE  AWARR#E
BAZEAN mH7 BARREGEH
ML EeHELE—H=F8 2 H
B AEFE E V] UL 5| RRER AT Y % ROFE
FEEESMUEATETUEE
ARFERRATHEGREFSE -
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2017 FEEFARNGETR R
DRSS —MLERI LERERE

B E RIUREER

ERZ

MERRZIERSTERDT

REE WEI EAE

ZIH FARR ERFE REL

EHE REY BEF

FEW mRE RRE YHE

B AR SR m EHE RN N PR E R RS kb

TNIS R BEERAE X
BERAETTEERG It

AERNERY LEEME HHS
TMEZFZRZBEREL > 6B KR
4o B 1 E 3R A 4 (Taiwan Nosocomial
Infection Surveillance System, TNIS
System) # 2009 & 12 A#EEHE
H AR R AT T A o B
AVEREBZ )R LA RAEEH
FENERERAALRTEZEK
B (AR RRZER) - # U
HHEL2BEERY LEEME Z RN
W - ERBBERT R TNIS AT
HETHEZENATEREHN - #1T
BEAMMBIENLE s A A HAZE
Fl gz 2 B WA AR - BT R
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B e

DEBRIERABNZN > BB
2B N RS E N A% (National
Healthcare Safety Network, NHSN)
ZBAEH - TNIS AA K RMEE
BHFEHVREZEEAXEEF
ERZEERNLEZTHEE Kb
L2 F Acinetobacter baumannii
(& Acinetobacter calcoaceticus-
Acinetobacter baumannii complex) ~
Enterobacter cloacae ~ Enterococcus
faecalis 31 E. faecium (£ Enterococcus
SR S 2 B R) ~ Enterococcus
spp. (T~ & Enterococcus 2R #
Nz B FR)~ Escherichia coli ~
Klebsiella pneumoniae ~ Proteus

mirabilis ~ Pseudomonas aeruginosa ~
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Staphylococcus aureus % % H » UK
HELHEREZERBRALER G2
NAEFEARRIEE  FENKFTHE
BERENWLEREB KL HEE
A FEHAMER (susceptible
#1 non-susceptible) Z % E © T F &
AR K 40 E A o

TNIS AR AB L EH - Bk
BHEERT AT RO EET
HATEZEME RILE FHEEEATE R
W R ARG 2R R E -
EmERE - 212 BREFTEE
REAEE > DRKSE R~ &
RETFHEEL  REBRITKAZ
EERBN  EEER AR NEE -
A EMMZBHERZRARZ LR
Frr s R BT RE "X
A ) ABEKRBRESARER
A ZEERKREHLE  HENR
ABELZRRW - EHREREFAN
AREAREMNRT oot eEs
MERE  FLhFEREARERA
AT Z B o SR I R A R
RA % Bl—Z=HMWN > & F—% R
ADBEWE —RmEERA 1 £
- DEZE | ERMEREE - I
g o BEEATH R SRR B AT £
PR RELZEKR  THANER
Bt o

RHE B EREIRSE TNIS R4
FTHEERAES  RAEGHTEN
R EHE K22 A baumannii ~

Enterococci ~ S. aureus W 1k #4

B foa BB AL F imipenem >
vancomycin ~ oxacillin & %% # %
Bz ZIN 2010~2011 F B[R
FHHEAARRAH T EZLERE
BEH: HAMRAAFEEI - 7 H
fm A. baumannii ¥ meropenem LA
K K. pneumoniae W 1k 4 8 $ H ¥
carbapenem #f (ertapenem ~ imipenem
## meropenem) 4 FEHAMER
HHBZE® - AR EEHE
MEEZFERE - HELBEREE
HAERMARRELEEERRENE
FRBUEE ZUEHEREZES
RS - EEEHRIRGEE
BIRRAIRAERETER - BAAE
R L 8% 2 4% % B CLSI (Clinical
and Laboratory Standards Institute) Z
BE 2 CLSI ZHAFBEERERE
TR IR - &8 BT R oy 22 SR
AA| EAFE R TR AT E
Fllb& B2 A FRAFRETRT BN
Bl - 8O | R AR S BOE R -
FHERIANEE -

2017 EHERI LERESRT
SR B RRESAIAE R
(B E BT PR RIS EEER)

—  BHRIER

R LA H TNIS 24+
BHBERREREER IS ZHE
UL LB BT RRAT A o K
$# 2019 £ 8 A 16 H TNIS A4 T
WEH 2017 £H 103 £ (96.2%)
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ERAUNEEREVEK | BAEE
H1EREAZFNERAXLER (%
=) ERERERRE  BEWT
QT 2017 FHES 100% BT S H
A. baumannii ~ K. pneumoniae ~ E.
faecium ~ E. faecalis ~ S. aureus Z
B EBBERHE S BE WA
WAL b & B A B 95.4% (A,
baumannii) ~ 95.4% (K. pneumoniae)
95.4% (S. aureus) ~ 93.1% (E. faecium)
& 93.1% (E. faecalis) ; T & RMN
EHERTEREN 4 BHE (E
coli ~ P. mirabilis ~ E. cloacae ~ P.
aeruginosa) * BE2HCEDH 16 R
B (727%) 2 8EHK  BERER
BE 74 F (85.1%) VA 22014 448
HHEERMALAGZEITHZ
2017 £ 428 323 ¥HEEKRTH
222 XENHEK | HEEH | i
AEFWBEHAXER (68.7%)  BH
HHEKEE 63.8% L (k—) &

R— 2017 F£2H TNIS RFBREGE
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¥ A. baumannii ~ K. pneumoniae ~ E.

faecium ~ E. faecalis ~ S. aureus Z i
HE NP 63.8~68.7% 2 KA
EREEFEREN 4 BB REE
AT 63.8~65.6% Z [ o

— ~ RRFFERFA

RZEWNAH A 2017 FEEF
W BRERRRE R NE BT
REMRERNERI X - F—HETH
B2 R vy A A B T AR o T AR AL
BENNEF) F—FEF=5F
THERNRAEREHNREHE Lt
RXMAEAFEAEN - LR WERF
REFZHEHRILEFTEARZ ]
WE A T 73N e 8T AR
FRERAEER AENE REHA
AERNERBRGEAS)BERBN T
At e URZWAGRE (E. coli) #
Bl - 2017 £ B L P M E R B
65,426 % E. coli ; # # # ampicillin

REGMERRIZHERERRH

[EfEEatii SHETEL
BEEHL I BT Hiy ot B e EEl

Acinetobacter baumannii 22 (100%) 83 (95.4%) 220 (68.1%)  325(75.2%)
Enterobacter cloacae 16 (72.7%) 74 (85.1%) 206 (63.8%) 296 (68.5%)
Enterococcus faecalis 22 (100%) 81 (93.1%) 212 (65.6%) 315 (72.9%)
Enterococcus faecium 22 (100%) 81 (93.1%) 211 (653%) 314 (72.7%)
Staphylococcus aureus 22 (100%) 83 (95.4%) 222 (68.7%) 327 (75.7%)
Escherichia coli 16 (72.7%) 76 (87.4%) 212 (65.6%) 304 (70.4%)
Klebsiella pneumoniae 22 (100%) 83 (95.4%) 220 (68.1%) 325 (75.2%)
Proteus mirabilis 16 (72.7%) 74 (85.1%) 207 (64.1%) 297 (68.8%)
Pseudomonas aeruginosa 17 (77.3%) 77 (88.5%) 207 (64.1%) 301 (69.7%)
A —IHE 22 (100%) 83 (954%)  222(68.7%) 327 (75.7%)
EEEERE S E 22 (100%) 87 (100%) 323 (100%) 432 (100%)
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BEAAERNERB AAR IR
W8 39% - K 24% # ampicillin
ERZME  THE&KHE 76% #H
ampicillin ¥ 7 B K% 8 (R 4
® % intermediate B, resistant) ° } 8%
MENBERAAERAFTRFEE
EREH - R E o

= ERUAERER
DREERHEZHEIIANTEN
4EEERE (k= k=~ kXN
BEgp.\AM2z A baumannii H
carbapenem I A& F W R T HEH
—4# & (2016 ) #F R LI
ERE TR0 2T 2%~4% > #E
BRI E 1~2% ° K. pneumoniae
¥ carbapenem L4 F W R T WP
BE2FOBRA—FERTS 2% BB
Bt R B TR & 3% - BE T
N EBEBRBERARMEERSBEZ S.
aureus ¥} oxacillin # E. faecalis ¥}
vancomycin KX % A #FF - {2
E. faecium ¥} vancomycin Z R % & 7
BE2FORMEBRS N EF 2% K
1% > 7 B3 R T B 3% -
2017 % M # &
(Enterobacteriaceae) ¥ * H B B K &
E R BT E. cloacae ¥} cephalosporin
B4 &4 carbapenem EI A &
(ertapenem £7 imipenem) & % %
MEAE - BE2FOHEERER
B —FEERY 29%~4% > HE
BIRRABMKY 1~3%; W E. coli ~
K. pneumoniae %1 P. mirabilis ¥ %k

FIMEFHRZBEAN KRS BHE R
MERBEZF OMERER - FH
BHAERE > UL P. mirabilis 1) # £ &
A REXBBEBBEEGKRFAREE
-EREBERRBEZFQ; HF -
Mo B 5 [ fe B £ 0 Ampicillin
cephalosporin 3.4 % - Ampicillin/
Sulbactam ~ aminoglycoside 3 fr
fluoroquinolone L4 F W R T4 £
BE 21%~31% ° o - WBEREB R
B IR 1T E. coli, K. pneumoniae, E.
cloacae ¥} 7 carbapenem M4 £ %
AR ERNNERRE B2
Fou R B IRE R UE A ertapenem A
B E R E (73%~81%) : HE BT
A L% A imipenem M By bb 2 5t &
(65%~73%) °

2017 £ BEFCHE BB T
AR Z R RARE (P. aeruginosa) ¥
carbapenem LA F W R ZHAT L
N 83%~87% 2 [ - Hu & B Fx Bl 8
K > N 76%~T7% ° P. aeruginosa
# B-lactam FEIAEFWRZHHEHE
66%~87% 2./ > ¥} Non- B -lactam #f
MAEZWRZH - BT H amikacin
MEZHERE  BEZ2FQ0 - EB&
BREMEERS A A 9% > 96%
K 91% 4t » ¥ fluoroquinolone 3
A1 gentamicin R % M B K B It B
MR - BB E R R
ZWAR 13%~90% = i - H B %
B R % M B - R AR
49%~66% -°

2017 FEEF OB ZHMIKT
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EARE (A. baumannii) ¥ & BHE F
MRZUEBH—FEE  EHERE
RAZHT  EERERZRTME
ERTPHREMR TH HUFEHAE
Z ¥z A. baumannii ¥} imipenem ##
meropenem Y & % 1+ # E % E 22%
EA45% M HREBEREFWRZ
B KR TNIS A TE B E W kAT
B o = N = e
MHEERXHRZEIBREZF QR
ERBRAMK - I HEB KRS
% 2 A. baumannii ¥} tigecycline B R
ZURBEFERD 2% - BE 74% -
T 2 0 R B 3 B IR # tigeeycline
WEZWHANAE TT% (BEFE#
F 12%) RERERW 81% (BEF
JE ¥ 4%) 5 T # colistin & % 14 8
TP R B WET EAEFE 96% DA
o2 ERERARMEBEIH
colistin Wy B Z W4 Al 8B & F & #AK
2% $# 1% °

2017 F2FEHEHKXE (S.
aureus) ¥} vancomycin B K % W&
BEFOREBERE A 100% - H
B4 99% T #H oxacillin ¥ &
ZHWR AR A 52% ~ 45% K 40% e
H 42 A Bl IR F] ¥ VISA (vancomycin-
intermediate S. aureus) f VRSA
(vancomycin-resistant S. aureus) ¥t
B TR AN - AR E
WE LA 2017 FE4BW S. aureus
BAH 1% W& %Y vancomycin T £
RZW st —F THEERE
AR TERERPTER

2017 #BEF Q0 BEHRE
A EERAA AR ZERE
(Enterococcus) ¥ ° E. faecalis %
vancomycin R %4 4% 100% ~
99% ~ 97% > L HI — 4 B AT b & £ o
NREBE R RAME S TR A
BT % 1% ; E. faecium ¥} vancomycin
WRZWSHE 45% > 47% R
53% - WA —F EAT LB E QR
ERRABER 1%2%  RERE
AT 3% b4k > E. faecium ¥
ampicillin W R ZHE=1E R 1B
R Rl K > AR 7%~10%

AARAHBRRARE K vl
LI AMEERDBERILE SR
W amIE - ERFFR — SR it
EWHERL XL A FRZHERE
RARREEFEH > URFEEHR L
T OMEBERDESE -

B RERE R > DRI NREHE
Bt lte T HRNELRER
7 e R R W AT > TR B
MBHHE -
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(ZEHBR RBER/EAMMKE FT]

HBHEHKE (Staphylococcus
aureus, SA) T — ¥ LW 4E - ¥ LA
EREAEWEEFSBER > —K&
ABFH % E % (carriage rate) flr
& 372% BRIERFBIME SA
FE 4 (colonization) WAL -
Moo B SA WA AMRULE R &8
HEMALHETHRE - LT ER
R o — BTG il SA W
AP EBRBE > TROFMLERR
AR R FHEFHFHALT
B T Witk SA K MRSA (methicillin-
resistant Staphylococcus aureus,
MRSA) RS - MEE—F T SA
% 2w R B - V] 4t # R IR B A Bk
FRiE > HUFRAETBERAE
HWRATE o —THBEEMIFRARY
MABH - PHAFRBEL SA &
EREWNEEEREF o Herwaldt %
At 4w o B R 5 R &
JESABAEMEERIRHEF -

WEMAER —ZE KM EA
MAFHHT SA BAENKH - #®

2014 £ 6 AZ 2014 £ 8 A - £H
115 % & EHBFMA 0~3 HEAT
BIEMARE SAARKR - TR
HREHEET —RALTHL - DT
i SARBEWER - BT HE SAH
AWEREZ > E 2015 F 11 A%
2016 £ 10 AYIMBHTH#XFHT
M A AL - PR R A
FEMEE 0 04 18 E89 Rz M#EX
FEMERFRGA > HEAERLN
Hl SA AR - HAEFGESE
FEMTAT ST Ak > B AL B AL B &
1:4 °

M A ngAg AL > I
WHEBERRE RN - EREE
AR - AER (RESBE)
Y (BAMER) 2EHOARYS
Bt > RAFEARBNEE  FEEHW
BE AME BERAE - BH - KF
AR - R TR R R WY (B
i prednisone, biologics) * B A B P
RAWyAEF WHEERWNEFE - UK
RAERCRERLEERTENR -
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NEGHAEE S R A HEH
BB B RRESE - BB R
YRARARGYWZE - REEBAFE R
@B BTRA R SR EEE
YIW]E & o

AEM AL SBR[ FIE
KRR/ SA BAWEAREZ - A&
T e REBIE R #H R R
FEEWHARET  WTrEUP HEA
BIEF R o AW T 115 )40 476 ] %
BB HE BERHBAAODFHR
R BuzMABMHE  FHERA
659 (1Z# £ 84) )’ HEAMWNTH
Fih 604 (BEZ 120) & o HE
M 63% Bt EEM 46.1% %
T BITEE LB AE A (96%)
H P4 (30.1 SD 6.10) #nfp 441 (314
SD 6.8) ALt # Z I (body mass
index, BMI) A H £ & : HHEYW - &%
BWEE - R R IE I H Y AR R
P (Bl FRFE) MFEESM
ZHBAER - ERAEMAL %
EHhCHERAL2ERBEFRA R
BB Btk (Odds ratio) 2R HLEXRIAL SA
MAEMER - BHFIUHBENT
RN 23 1 (95% 1z # & H
[confidence interval, CI] [1.4, 3.8])
ERREHFWBAEEE 38 (1.8,7.8)
o FEWEMBEMRT WER 5
WAL RS RE MY
RERBWZE > TR D SA Witk
4 (OR02[0.1~03); BHHERK
R FLAE Z 0 & H WAL AN RME
B8 % &% (OR 0.3 [0.1~0.6]) > (OR 0.2
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[0.1~0.6]) °

HEE SA T B 8 I R
ic e 2 N R A AT A
REBNETRERFANES SA
BAWRRE R > BBEE—FTH
BHBE SABAEWLEREZ T
FEAR AT 35 6 R e Wy SR f S B B
it o

RIS R
(SA) & WA A7 & F F 4% F
R H (SSD) WEERE - BRIE
WREHZ—HEWAAZTEEN £
RULHH R BRI IE B A A
R NERRYE  MEE SABEE
WEHER SSI WEE K E R[2-
4] c A RBHFURKRFLE A SA
4 oy B B % - IE4 Halablab %
AEEAT SA BB E BT WA
HAE—HW[5] > AT Herwaldt % 3,
JIE JiE 6] A 35w B J A W 0 BB - BB
AR 2 RADE[6] 5 45 R B 4w
B H B KB R AHE R E AR
HEZFERBREZ(7) BHHFEREW
A SA %4 R - B EAE
HRGTHAEREBREESLE R H
FHAERTE  HEipFkEE WH
RS A BV HE s 5 RIFREREWE
RAHTE AR A K H T T e R B 2
— 5 B FHUHATENHE LG
B AR EBEREREAEERRETN
R ES - B AE L BN
£ R W HE MRSA W4 F R
$ER] EURTHEEBLEALE
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MRETENES SA BEWEAKREZ
Ve BB GELEMEANEERE
Y SA BHEARE T BIEERR
% BEWMTUEZBRTHE - BIME
EMARBER DB EBEEET TG
SSI W% A [9] » Fi ULk DRI SA
EWHRE W' 7 —HEFE Nk E

o
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B A7 15 B o PR SR AR B R S BN W
— - HEEFPQEEME > BT H
MEERERCAWAEESXNEER
2 - W] T 0 AT S A R IR
o AMBRERTFEREESH - U
RERE & BRG] - BB
BAOHMEN R EFLAREETSR
kAT -HWEHBERHEENE
P& 4% 0 F 411 (Alcohol Impregnated
Disinfecting Port Protectors, AIDPP) &
P AR o 0 S 8 A A R e 4B K
Elz— -

AERARBEHZE—FX=HR
HE % T E K AIDPP L% B B AK
CLABSI > i H 3t &% % Bt 40 17 i 3
W5 H A0 s A1 48 4T AIDPP > T AR %5
i F A IOWA By 1838 F BAL R i
Wt RHzFHRAER > DEKX
# AIDPP ln \EHEHERAEF o
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"EREREENE

BEEETE | FEHERERE

th\EFIREE A RE

TR ERZ B

(ZEHBIR RILA/EASMMKE FT]

% —PE B - B% R om ik 3L AIDPP 3§47
JNAEL VLB CLABSI 2 i 37 i 5 I 48
I J@ [ E1E | AIDPP ; % — bR i &
¥ANEFEME S FE BEARLE
FHEMN  FRBEESE > MERK
BA BREZEFMEIFZERMBEA
B R U AIDPP WifE % - L HFR Y
WAT DALY BB E LGk
#1817 AIDPP KB - E M E L
Fl Lot o 3 HAF RN E
Bl EZWBOKERREED B AR
g - T 3R 8 AR R B B R S 5 B
MAREE  whk— PR R B
MEEABETHARER - HHRK
AR AR AR AL - (R T A AR
4& o

MABRBH  EERKE —
BB WA RS 67% 0 FRKEREK
AEBREEH®RT  HHTEEHEM
HETTRWHRAFA > URGER
xR E B #K AIDPP 7 \ B+
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N B B R R B A A R
REBE% > BWEREME 94% ¥ HE
# 4T AIDPP Z H LEZ MM AL AR
PEE MR % 81.9% » T CLABSI 4%
#1000 2 AHE 136 ARR LB
ZH 1000 ZEEAHH 087 AK - #
X AIDPP B il 1% R % % i & 45t
£ % % (P value = .13) * {2 AIDPP %
HEMRTFHE R LE 34000 £7T °
LR CLBSI FH W FHER LA
70,696 £7C > BHZEFREFOHE
EFRERFE - ZBRERIT S
18 A % CLABSI &4 7 27 R %A
Ko M HIHH1,636,792 £TT o

R R W % - AIDPP I3
BERFEEREENEBE G EENEG
RERZFWER FRAARBNER
A FE B HEEE RS E
BB AlEBEGHERE - THE
AT i Rt R AT H AR E R
EWEE  £FE#IEFT AIDPP £
CLABSI &) Wy —F % - {2 &3m0
- EMCHBERSBEXHEAEHE
B WA AR S o FIMERAH
REEE—BRNE®RY  ERE#
Ak R AE R W SR e R R N AR
A BEWN HARFALTE
AEHBERSLRBETITHARTE
W A4 B - AIDPP ¥ F 34T ©

[BEF] ERFOREE AN
MREWEEHZR2] XREFEEH
B 54% W& E E AR B AL R $
(CLABSI) R — M ZEEHE D ENH

AMAE NPT R0 - BUAE LR
Mo T 56% WERAGRBEM
REEMNTHFEREFZEUR - HHF
HHH TR M TR EREFETZLW
W RS FHb o PR A B R
R4 A NEEE T ERMER AIDPP
DERFEHEFTZEWER - W1
WEMEE  FHEEREERNE
Mo ELZHBERAETGRGEON
HEHREEEE  EHENKREE
BT E TR ER
EREEFUEFEREE R W REE
RBEHEF - AT > HErEEHEE
FITLEREFET L TRERBAEN
MAEMBFEHREERAEIBORARE
HERERFHER - BEREE K
RARTEMRN - BRI EHHF LR
BB - ARERSHEREE
i RS IR A0 T R AR R OR AR
FWRBHREB] S RAFHIEBITH
EMRERT S EEREHRTER
B HZERRERER  NTHES
B I N AR 3 B A R S Al
R B G S ) < &
R4 HRHRBEARREHERL
FHGEEHER  FEAREAERE
HESBRBTHNBERET R4HFQ
FIRM AR RETRE W ERE
HMH AR LELE  REHTHNE
% EREABRERER T
RERATFHRARBRBNEE > b
BXEHHRUBERITT AT E
BR ERFWIERERE  HES
KIS FHEH -
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FHREWREMA A ZBER
FREEENT > HELERAETF
MR R T ENE RMEH K
HRENREDHH > ZRFHFEMN
WMEY  eRHZABNEEHEE
WER - R FEFMERIX
W BRERGERFMACHGEOL -
BEFMAHFMERRLETEASR
FREMNFE ERINEE "HF, M
AR I T A o E L ARH S H B AT
B A AEHRE K # (CED) 2K
(visible-light continuous environmental
disinfection (CED) system) ¥ F1i ¥
(operating room, OR) W £ & ¥ & W i3
Pt FHALRENBE o

ABHARD 2015 £ 10 A%
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