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ATP V)2 S RIEEFEREYD
AT ERIRIE B REVZ LR
mEE 'BRE REER mEE AEF
EPRRMAER REEH TS g’

%tbﬂ ATP MR IRIEENBRMEN R ORI ERRM R EREEE
RABEAIE - 1€ 2014 & 6 BE 10 B - RPEBEBS P OIFIRI0E R &
%J‘.%%Bii%ﬁ%miaiﬁ%m BERE B8 « B  [K# - FRBIEHR - LEE
BiRE RERRBER - BERRBURER  BFRREBEIR/RETER -
BUBEHA I - RE—RIDL ATP EMRERIBERE » 5—RIUEREDF
ROEHUE  FUNEE 242 EES - ATP EY)R N RIBIEEGRE 140 ERBR
(57.9%) 1”’5&4% HERE 38 ERBR (15.7%) ' MEBEERHTNZEREEH

ZE% (p < 0.001) - ATP EHEREEZEHANEZIREEEE (r = 0.167, p < 0.01) °

BRESRRERE ATP £YSHEREIBERINAEGR - BiEEE - 28 - 1
BER  BFRREREME - A EFBEERARN A EERIRIEINER
E o ([RXITHEE 2017:27:45-52)
RASEE : ATP WS HRIE ~ MEMEFES - IRIZEFR
B B X M) [12] BEAETRELF
WEMTLNEERT WERTE)
REREAERBEABERLEH BB R T R R X EE[2-4] 0 VA

MAZZ2 BRBHNPE  WER
)%)—?—]‘U§Hmlﬁ%ﬁﬁé)?v&{%%ﬁﬁk

BB AN RAT > BRERF
RZ# 2B ER o RBET v 8 3R

B EERRS  B28  GEH - FETUBEMANERERTNG
RE 10548 F 4 HZH HAAMH - R

KE 10548 A 21 HIEE WA EF T EELE FE KHE T 16509
KB 106 2 A 24 HEZTIR HAEE ¢ (04) 23592525#3080
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FRE BEARFHAREEREH
% &£ B /1 (colonization pressure) [5]
Bk 7 % B R B F FAT BRI
Jo ] o R IR B W) B R — AT
AMEERA -

B R V] RLBR B F B R W T ik
B4 ERE S BT E S METR
# 3% K ATP (adenosine triphosphate)
& WA R &% ° Cooper ~ Malik #d
Mulvey % A L# H B3 ~ A MR
Wik e ATP A¥ A KR & EERHE
FEMER - B E R EWNEFET
FEE - BIRAGE YRR ATP
YA KR EE I - 2T HAR K
WER - TWMEWREEN ATP &
WA I RORE i W 4 RAR I - B 8
ERAE £ T BNk M R 3
KEE ~ T~ R~ WA TH
TRER - FBMNEREZF6-8]
Griffiths % A b BUM & ¥ R 1 i Ao
ATP 1A X REEHLH 70%
—BMW[9] c EMAEWRAE A FE
% 48 /NEF o IR BB ROJE FFF AR
o Bk ATP & 474 % R R % & 8
ZEER - EHHFKET ATP &
WA It RORE i An G A M 4R AR i B A R
— B WAK(6] > TR A ATP FHER
A AME (/Y ey - 8
B%F) > ATP £ A XREEEZXE
EY B IETRAE Y 0 ATP - £
R & Rk e R TR R LN ONER S
B2 7] 42 X #E[10] » 28 LLH K
MTFEITRRFENHEBRRBERE
Bl BaE - BEILAF R E W AL

ATP 2 41 4 56 K& i Ao 034 9 4R A i
TR A BRI R BRI B 2 B R A
BIVE > DU A 2 At 7 B IR iR &
BT Z AR -

M¥R75E

AR A 2014 £ 6 HZE 10
Ao URHEREF QR 24 Kz
RImE ARG RAEE ~ D
WREEENRET - BEERE
EyRpugs BREERE - UK
WWIR AR R o B RIRIE TR 35 B "R
HEEREENERYE > AR
Mo PR ETR LCEEERE K
FE HREBREEEE 6 HY Rk
TR ERBRAFT R T 2HMEL
w6 Y BB B2 Bk
I ATIRB) [8,10] - WH AR O E X
ZRBER - BRBERERKE S
BEEZM - BUOMBEETRRE
— /UL ATP 4 ¥4 ¢ R e & B4k
AR AENRBER A - TE &
ERBEET— 4 EHERENR
WEAR R — 5% RigHE RS ERE
FE R FER1,12] e RAKEEH 2
SREEHEEMATRBIMER 1
A B A T BRI FRE—
B AR AR T B —1fr
REEHEEMEE

A% A€ fl Hygiena Ultrasnap
ATP 4 WA R M B E R - #ik
R AR R REARE U RERRR
WHARKRE R > THRREREEE
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BRETE ~ BE

BB EHE  FEHELEERERA
FRERETREBAE #4950
ER;RE > BHBANEENENA
KRB EILWEATH R o & ATP &
/A 100 RLU (Relative Light Unit) ¥
#THEL AP 101~199 RLU B
# TR, o FR R 200 RLU
A TR (13] 5 BRA Y R AR B AU
ZHEHH DR 2.5 CFUem® L 2 % #
[14] -

DA R B8
R AEBMBENREOBAL
K 3% (trypticase soy broth) JH% > B
REBHRRRBHLL  BHRBREAN
Sml REABAIAEN - K& 20
o HRE02ml: FH2ml WEE
HBEAEWEZRE K 10 A5 H
¥4 10 15~ 100 £ & 1,000 5 =1
wEBEHR - HREEE 10 £~ 100
BR 1,000 53 4 EWHBER &
1 %4 7|7 o 38 g P48 (blood agar
plate, BAP) ~ fFAL £ &3 H 4 (eosin
methylene blue medium, EMB) & i Z
Bi% B2 4 W % (thioglycolate broth) & 3%
Z05ml BRE® 5% CO, 35T
WIEHEHM - A 24 PNEFR 48 NRBE
HEH(15]

AU E B MK SPSS 22 ¥
ML IMEREHR - U
Kruskal-Wallis test 44T ATP 4 4/
AREHFFEER B EBEE=
M EERZTHA£E£E 5 UL Mann-
Whitney U test 347 ATP {8 2 & # -
B ERBET AR ERNER

HHEERE] 106 - 4 HE2H s 1

HERE 47

E %% E 5 LL Yate’s correction of
contingency K Fisher’s exact test (¥] %
B8 < 5) 447 ATP £ ¥ A KR Etx
B LN A Wl — & iF B B2 T R T
# 8 ; L) Spearman’s rank correlation

S Mt ATP {8 52 5 7% 8K 2 AR Bl 1E

w R

EW&E 242 EHHE (& 242
ATP £ YA KR Fete 8 5 242 EHK
AV tele) FEEERT > F
RBFRKRTE ATP HHEE EH
WEEE—% - HMI A ATP B
HEBWAEXRNEHEZZE (p
<0.05)° B8 242 i - ATP &
HEEBERNFERET -3 (p <
0.001) (k—) °

BB R ATP HHE ¥ % BHM
B4 EP PR B TR N ATP &
WEFEREFEMB (r=0366,p <
005 HMIEFXRTE —F WHRE
REBMM (kD) o

T 242 B - ATP A% #
BB RBE AR ERNEER
2 BIEHRAEREZESREFERAR
WA (p <0.01) Wik E4RE
A AL Z AR £ o EM
S BT EA - FinEA
REETALN ATP 5 H & % B39 £ A4
W MaEAREN ATP BHEE EH
2 MEMB r=0.167,p <0.001)
(kD)
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R— FREREATP £WE I REREEEME YRR TRRZLLE (n = 242)
r LN ATP fH (RLU) P& $ (CFU/em?)

B (%) FEIBR (%) BES (%) B (%) 5 (%) plET
1. G 13 10(769) 1(7.7) 2(154) 1(7.7)  12(923) <0.05
2. 1B E 13 6(462) 5385 2(154) 6(462) 7(538)  1.000
3. ®Eah 13 7(53.8) 5(38.5) 1(7.7) 10(76.9) 3(23.1) 0411
4. RH 34 25(735) S5(147)  4(11.8) 3(88) 31(912) <0.001
5. WP 2R THIAR 34 27(794) 5(14.7) 2(5.9) 3(88) 31(912) <0.001
6. VEEERSE 34 17(500) 11(324) 6(17.6) 2(59) 32(94.1) <0.001
7. HhEE RS 34 12(353) 6(17.6) 16 (47.1) 4(118) 30(882) <0.05
8. IR55 54 34 12(353) 9(265) 13(382) 5(14.7) 29(85.3) 0.093
9. BiZe 33 24(727) 8(24.2) 1 (3.0) 4(12.1) 29(879) <0.001
g 242 140 (57.9) 55(22.7) 47(194) 38 (15.7) 204 (84.3) <0.001

#F ¢ DL Yate’s correction of contingency J% Fisher’s exact test (HHEAEL < 5) #1T p {EHAERS -
2 X2 RIEHIEIE ST © (1) ATP EEiE RS 2 5 Q) B EURIERE ZRIEE ; 3) M
ATP (B R 058 S RS AR SR 5 (4) BRIVE SRS SR Rty s & L e il -

R- FIREREATP BEREFH 2RI (n = 242)

T FEARB  ATP{H (RLU) B8 (CFU/cm’) R pfE
SEIOE (HERERE) SEIIE (HAERERE) RBC"
1. $ 13 82.77 (+71.54) 70.81 (£115.26) 0.182  0.553
2. V5 E 13 111.66 (+£73.98) 12.08 (+£22.96) 0.007 0.982
3. @ 13 105.69 (+83.16) 435 (£9.27) 0247 0416
4. RA 34 15521 (£41091) 324.02 (£734.52) 0.187  0.287
5. Mg 2 34 92.68 (+167.32) 521.70 (+£2,327.17) 0366  <0.05
6. LR [ EL i 2y 34 39341 (£1,201.09) 315.69 (£637.44) 0.193 0274
7. fhEEES 34 92.68 (+167.32) 521.70 (£2,327.17) 0.245 0.163
8. K55 34 546.53 (£1,443.31) 45.18 (£106.20) 0.135 0445
9. BhiE4e 33 7142 (£71.93) 39.24 (+56.59) 0.107  0.552
ZF : DL Pearson’s rank correlation ST THHER 4k E
R= ATP {& (RLU) EREEE (CFU/cm?)
ATP T (%) ATP {H (RLU) WA (CFUem?)  pfH  FME MHERE pfE

FIEERH R VHgE (AR TAOE (AR G GER) GE3)
AR 140 579 409 (£28.7) 122.08 (+395.72) 0091  0.88
B.f¥E 55 227 1374 (£302) 17681 (£51294) 0006  A<C 0103 0455
C.H#i5 47 194 953.1 (£1,5709) 72522 (£2,144.85) B<C 0200 0.178
e 242 100.0 2400 (£7722)  251.66 (£1,040.25) 0.167 <001
ZE1 ¢ DL Kruskal-Wallis test #£1T = #H B 7% BAIHE
712 ¢ DL Mann-Whitney U test 17T =& B FH R E
713 DL Spearman’s rank correlation 317 ATP {HE Bv& BAER MEAe E

RS
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H B ATP £ 414 % R & 8%
otk £ YR B LB - E Malik % A
WK Br_HFWEREGEN
— 3% MW[7] 0 AW Sherlock % By #F
RET EHRAWNREFRTHE
ATP BB ZBAEHBEZ TR
(p < 0.001) > LA ATP {E R T8I & %
B <25 cfu/em’ WHREREEE
¥ & 57% (8,14,16] U BR#H,
HY e Y ATP {8 & Turner A
B HF %% > LL Charm novaLUM (Charm
Sciences Inc.) ATP 4 #/A Jt R &4
ZxEy E. coli 1 S. aureus W8 %
E04 R FEE 10" R 10° cfu 7 B HAR
B EUBRRERES E. coli % -
HFE 10° cfu F ¥ {HH - B ATP
AV AR ERBREELET 2B E.
coli [17] = %4} > Omidbakhshi Hy%f
REBEB T REE ATP 294 KR
R Bl L KB F B RH
#1 Charm novaLUM (Charm Sciences
Inc.) % 617,000 cfu > EnSURE
Hygiene Meter-ATP-205 (Hygiena/
Scigiene Corporation) % 240 cfu °
Clean-Trace NG Luminometer UNG2
(3M Company) Z 898 cfu * Kikkoman
Lumitester PD-20 (Luminultra
Technologies Ltd.) # 56,000 cfu [18] °
AU HR %L B %SRS
10° cfu » [ 2 ATP 4 414 K% R e B
HIKE BB EBERN A > TREE G
B ATP 241 4 6 R AR B K% 48

HHEERE] 106 - 4 HE2H s 1

HERE 49

AV EEE LR ATP HHEH
HHRRE—FZUHNREH -
HMPE ATP AN E £ - W
Vogel ¥ BB MERET F AR
B xEEERNHERMN L ET
E - E.coli 1 S. aureus &3 7 1 J&
BHoH"HEBY - MY &
ATP 5% 0 RLU B > LB E %
BETER 0 E. coli VVHBHNE
BRI AN E SRS 2
S. aureus VA JEH] 00 HH AL - 17
e A Wy % B £ (19] ° Omidbakhshi
FMEH LHBWEFR IR ATP
B AFEFEAK BELE  BHE -
% HRTFEBRMN ATP E %
BRET— BEAERRERS 7
REERRERAXOWEFAR
A E N - ERTE#® ATP &
RGBT Rl 7 B 0K BOR[18]
mo o BREXREME & ZE ATP
{8 © & Shimoda WM X %3H > &
MEMFREENMHERT  BF K
L)% ~ ABS BiAE ~ 2® I ~ T 454
KRB - #RUTHHE ATP Eim
B KEWFEBE RS HEHEZFE
Bo— i RAAETHRROBRT 5 RIF
#9436 - {2 Shimoda % WA % A1 BE & >
B UL ATP & ¥4 K R FE &g B F 3
REH - ReHEPERENFERE
[20] c REA R FEARWIRIFRIE - TH
AkE > WHER - EFRKRFE b
FHNREBEE > WS - KW
R A TR KL E B B LA 0 ATP (B 51
HHEBRENFTEER—3 EHH
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T B BB LR R A

XEE® BEEHNFFER
HEEERBRW T EE - BERER
HWEEE  TERARRLERARERK
EEWES > RUBRERNFERF
WER MEFEEGWRE - A
ATP &£ YA KR EW B - JEIE A
B 7 2/ A0 A R R R
Hy R 2% [14,21] © Griffith % & 3% L 500
RLU % ATP £ ¥ A X R e B & &
HIAZ &4 ~ DL 2.5 cfu/em® A3 3R
Wik B AR AE[21] o AFF%K ATP A&
Y1 A KRR B 4 R 0 138 T AR R
B ##% £l 500 RLU fE &K%
FHEZIER A ATP HEEFE 2
B 173 £ (715%) MEEHEH
EZ e 38 & (157%) > #RMEH
BEWER (p<0.001) o Fbanf T
BEENIZEE  REEXRER
RERNHFE ~ REf ATP £Y A
KR EWE AR E » BAKWAREME
TRIBANEENR[T] -

HARLZEZEHE ATP &Y
ARXREBRBWAELER  AFH
& WER mEARY - BHEEM
BEREME - I LT EIREF E#
BT e B AR E R BT B - 4o
E B ~ ATP & 1% % R FEAR B i3 An
BHRERETUSHRBEFEAGR
BEERN - MME RS D F
EN 48 NHF A MER - HILE
REBTT R W FHAREFENEFE
- fwLL ATP A& 414 3t R e B &
M EWREBE - 2T ATP W%

o FHE B 45 B E O 35 R 2
Rk -

=

AMEAAREFTRRAERE
FNLEI B - A ST AT LU A
B > GE LB
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Comparison of Usefulness between
Adenosine Triphosphate Bioluminescence
and Aerobic Bacterial Count for the
Evaluation of Hospital Cleanliness

Ying-Chun Chen', Pei-Hsuan Huang', Hui-Mei Huang’, Zhi-Yuan Shi', Meei-Fang Liu'

'Departments of Infection Control,

*Nursing, Taichung Veterans General Hospital, Taichung, Taiwan

To compare the usefulness of adenosine triphosphate (ATP) bioluminescence
with that of aerobic bacterial count for assessment of environment cleanliness in a
medical center, samples were obtained from June to October 2014 from surfaces
in nursing stations and patient surroundings in a respiratory intensive care unit
that were frequently touched, including computer keyboards and mice, telephone,
bedrails, control panels of feeding pumps, and electrocardiography monitors,
bedside tables, and suction machines. Each sampling area was divided into two
sides equally, and the side to be assessed by using either ATP bioluminescence
or aerobic bacterial count was decided. Among 242 samples, the passing rates
were 57.9% and 15.7% with ATP bioluminescence and microbiological sampling,
respectively (p < 0.001). The correlation coefficient between ATP bioluminescence
and aerobic bacterial count was 0.167 (p < 0.01). Many factors influenced the ATP
bioluminescence readings, including bacterial species, colony counts, bacterial
growth phases, disinfectants, and material surface properties. Therefore, we suggest
evaluating hospital cleanliness by using different parameters at the same time, such
as visual assessment and ATP bioluminescence or microbiological sampling.

Key words: ATP bioluminescence, aerobic bacterial count, hospital cleanliness,
environmental cleaning
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= A BIBFE 2015 SERFI6HR
S ST RIREE BB R RS

ITR# METF

Blpr &b e =i WAL BREA

Aiﬂxregﬁﬁ%+$ﬁﬁ$XM£m% 2R BB KRB D FEE AR
2 A BT RIRFEMES - B 2015 £ NEEFRHS - 6EILEREBEERIRRAR
= A MIFRAMERSMEBINESE - HEPBFFZ=E Human Immunodeficiency
stmNHQBME © 2016 £ A ML BRERBZERFEAS - TR
BHIZAEHISME A BIFREIEE 2016 £ 10 BRIBHE A BIBFRINEEEMN
g9 HIV BY@EZ=EE/NR 40 B8 (1977 EB5E) i G E#EE—H A BIiF X =mY
¥ahE - B 2017 &£ 3 B 1 BIEAMITHRE A BT L MEEEMAY HIV 8YEZR - H1
ZERRARBRENEBOADE - RESBEMTRIFEHERESM A BUFFLE
PRI E B FERE R AV o ( RAIERES 2017:27:53-58 )

RABEE : A BUBFAK ~ BBEMTA HIV R A BFRRE

PR A AV RF S AR UM 2 o A KD
AEEABRZ ARAFREEIE - R
BHZREMADOR] . BEERITA

[l

Al

ARFERAERTHRLAEAS

WEE  FEEFNELOELE (oral
fecal route) * H A7 A& # £ R BT
RUVBE R HEF Lo 2 RRR
11 6BRABTEFREZHARELR
KREREERRERERE LW AR

MR B A R R IF B R B3]
E2RLEBARIHETRANERTH
BRBWHMEM45] . H 2015 FT 3
FHM GBI BERBBEEE Y
2 3 & P AE 3R T AE B Sk B 0B

HAAAMEH TR

B 3T N E R B &3255
I E 0 02-87927257

DOI: 10.6526/1CJ.2017.202
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X TM#EDHNBRERE A RKFRRF
HF oL HBERAKRSZBEFEES
B BBEARERNE  BHARRZ
HARFRAEELFHF L E HIV
REWEE - M AR RBAHREE
BEGETHFFS G LHLBEH
H 2016 FENEFHROLELEEGET

-
& N

AR RFFRZER RNA Fi#F
J& 7 Picornaviridae R ZFAME - &
HIME (envelope) * ¥ HBER KT
EWEIY - RFERE > LHTR
—MEAFEREA - FEFARE
H{4 4 (oral-fecal route) * £ & JF F =&
ARFRREFELT EHRIERBK
Fl#% R A o R S ug A B RGE AR
MBEREFBERHAELE  E 6 R
DTWHE 70% A EAM] 0 BB
A AERBARE AR RFKE
i 70% & BB FE[6] - H A B
ERBEEMNAEZRE - HHE B
T~ BREREL6,7]  EME RS
% 28 REREH  EEHL£E
X R A B B R T B R B %
I5KES0 R -ARFRFHFEEAA
BRI0ZE 2 REHARLBF > FH
REBTAINEREHEENEEFE &
EEFNRFEEERNRET NREF
E-EMREHTEI0RGLEERSE
EEHERVB] BRLIBRAE
BHEERE=H ZEERZH AR

FERk s > ERmEEEERENR
M- RERRFAK

BRI

Hal

EEFINATHBRBERERR
S 3 R B R AR DA LA RAE B YR ©
MO BEREARFRFEFEOR
(oral sex) B ZWAT & 005 A
AL P (oral anal contact) #3218 R 4 -
TRWER AL L EBE E BBk
LR RAERMELZEEFELR
(anal sex) * T 7] BB 3% bb A% A B HF RR”
FHRERTENREHENER &
BNMBRTREHZ ARFRFEN
0 o

BIREH AN RFENR
1% A 3 At Ve AE e R R W AR R AR X
A3 XK F (human papilloma
virus, HPV) ~ /% ~ #&E & C BAF %
X FRBREREBEIELEY  Ei
REBRELMOBRELR  THRE
B o

A BIRT & BN RSP I RY R IT R

EERERZBLRTTEFERDN
TRE®ARFRILFNEGESR
EHR BT 0 1989 £ &I EF#
13 E 14 R R 90% - 1992
FEMBEAENA 1 REY AR
67% > AR 15 BRI A E
FHWE RN 5% 15 R EW
& G E A 64% [2] °
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3] 1999 FEIME W A BAF R
MEGHERERE 21 RE 30 KWK
FEAL 5% - LLEILHE G 10 £
ENEEEEREETFEHE 30
BRUAT Wk B R340 0 A B R
JLE2] o EEFHEER 2016 F%
ASHANHREENHE

= A BT X E B BT RIRE
BB R R E

IR EH E BT ELRAR
RAHFADNGNEEER  GHAR
JERBERBERONBLEEZETE
A B4 2001 F8 1.16 Z# T & - 3
2014 £ % 0.5° 2012 £ 5 2014 F 4
HAEENFHEFR 20 RE 34
Rz M HEIER 352 A 0 HHEAL
BB 115 A o

B 2015 % 9 ARAEHLZN A

200

100

201601
201602
201603
201604
201605
201606

W #EEmA

201607

R REEBHEE N -9 AH 28
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Outbreak of Acute Hepatitis A Infection in
Men Who Had Sex with Men in Taiwan
Since 2015

Ning-Chi Wang, Te-Yu Lin

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

Tri-Service General Hospital, National Defense Medical Center

Acute hepatitis A infection and outbreak among men who had sex with men
(MSM) was reported in several countries in the past years. In Taiwan, acute
hepatitis A infection has been rare in the recent decades. However, an unusual
increase in the number of cases of acute hepatitis A infection has been observed
since the third quarter of 2015, which persisted through 2016. Majority of the
reported cases of acute hepatitis A infection occurred in patients with chronic human
immunodeficiency virus (HIV) infection, most of whom were MSM. The newly
acute hepatitis A infection cases decreased after the implementation of the hepatitis
A virus (HAV) vaccination program, which was supported by the Center of Disease
Control (CDC), Taiwan since October 2016. Since March 1, 2017, the enrolment
criteria for the HAV vaccination program were extended to all HIV-positive patients
who tested negative for anti-HAV IgG antibody.

Key words: Acute hepatitis A, MSM, HIV, HAV vaccine
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Introduction to the Accreditation and
Practice of Infection Control Measures in
Long-term Care Institutions for the Elderly

for Year 2017

Shu-Ju Huangl, Yu-Hui Chen””, Chih-Chuan Kao®, Yi-Hui Wu’, Li-Hung W',
Chun-Sui Lin’, Zhi-Yuan Shi®, Min-Chi Lu”'’, Po-Ren Hsueh'""?

'Infection Control Team, Chung Shan Medical University Hospital, Taichung, Taiwan;
?Infection Control Committee, Chi Mei Medical Center, Tainan, Taiwan;
’Department of Nursing, College of Medicine and Life Science, Chung Hwa University of Medical
Technology, Tainan, Taiwan;
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*Infection Control Center, Taichung Veterans General Hospital, Taichung, Taiwan;

’Division of Infectious Diseases, Department of Internal Medicine, China Medical University Hospital, and
""Department of Microbiology and Immunology, School of Medicine, China Medical University, Taichung,
Taiwan;

""Departments of Laboratory Medicine and Internal Medicine, National Taiwan University Hospital,
National Taiwan University College of Medicine, Taipei, Taiwan; , and

“Infection Control Society of Taiwan

The main purpose of evaluation and audit of the practice of infection control
measures in long-term care facilities (LTCFs) is to prevent the transmission of
infection and to identify infected cases and cluster incidents within the organization
as early as possible. In addition, the working staff can perform the required actions
for infection control properly, and thereafter, protect the safety of the residents and
caregiver colleagues, thereby achieving a secure institutional environment. Most of
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LTCEF residents are elderly, who have chronic diseases. Some of them have severe
impairment in their functional activities, and most of them are invasively intubated.
Together with the fact that the residents are transferred to institutions and acute
care hospitals frequently, various infectious diseases are easily transmitted and
spread within the LTCFs. To execute LTCF infection prevention-related policies
and procedures, including hand hygiene, isolation, and environmental cleaning and
disinfection, active surveillance and education are of great importance. At present,
counseling, supervision, and evaluation of LTCFs emphasize the implementation of
infection control measures critically. Administrators, clinical staff, and care workers
of LTCFs are expected to continue efforts to enhance the quality of infection control
in their institutions by assessment of the implemented infection control measures
for the elderly LTCFs, which is provided by this introduction to accreditation and
practice.

Key words: long-term care institution for the elderly, long-term care facility,
infection control
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EREAMRBER 6 E Tk 3N
BRMBENRITREMSE - 2. #E
EAl BB ITHEZHEEZHEEM
(MIRU) 1 2 #7 % 4% 2% 36 B (HGDI)
i BEUBEESH#RELTEHRE
EAI %R T 7] o

BE - IR RIHFELEZE
EAI #kBEY4FE

R EWE 2007 £ E 2008 F
Mo GENE 325 R AR 4 8
R 2 AR H 4T Spoligotyping #2
MIRU-VNTR 4R o #RET 68
EBATR RS W AL E Ak 40%) K
% EAI % (21.85%) o #4474 £
# 2007~2008 F [ - # Bl K 37w 3K
WFHE WG A EATIE - BB R
F BEAl R BATR B ZERE (60%)
T #7 fm 3% EAL #k #y 8£ % £ (Clustering
rate) MG A GERTEE - &
BEEEBEEF - REWE BAL %REH
MDR Il & 32% > BEGRE
B (ko)

R"— BIE - KRR RHRE EAl Rz

MIRU-VNTR BI85l EE

% 7 %3 MIRU-VNTR 4 A 4
RETHBEST W EAL #ik -
KM EE - FTEARFEN
MIRU-VNTR #RET ML H T
HHEELSHKBEE (HGDD) - 1%
7 > MIRU-VNTR 2R EHA G
Fm¥ KR FE EAL #h17 Mub21 £
B B 2 48 R BRI 0.6 5 HAH
M3 EAI % B Mtub21 ~ Qubllb »
ETR-A ~ ETR-B * & Qub26 % F{f %
] £ B Fn 3 3 %€ EAI #R #7 VNTRS2
ETR-A ~ MIRUO4 % Mtub21 Mg %
B o7 B 1 48 R B AR 0.6 5 B
G M E W EAL % > RF Qubllb #
Bl A 25 W 88 R B AR 0.6 - H A
B B oy 4 R 8 BOT R 0.3 Gk
e

BT RPEE G B 4L TR
EAI th > HMEEECEREE AR
AR 0.15 19 7 BEEFEERITHFM
B % H M (Allelic diversity) 47 o
#& R BT B By A R 3E 7 B Ak A B oy

Characteristic

Taiwan

Total isolates
EAI (%)
MBDR isolates (%)
Cluster distribution of EAI family strains
Unique isolates
Number of clusters
Cluster of isolates
Clustering rates

59 (36.43%)

Singapore [9] Cambodia [10]
269 105
69 (25.62%) 63 (60.00%)
N.D. 32%
2 47
23 7
67 16
37.29% 63.77% 14.29%

Multi-drug resistance (MDR) is defined as resistance to at least isoniazid and rifampicin
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R RBE - KRS EAl Mz S E4ER (HGDI)

MIUR-VNTR locus Taiwan Singapore Cambodia
MIRUO02 0 0 0.0317
VNTRS53 (Qub 4156) 0 0 0.0317
ETR-C 0 0 0.2289
MIRU26 0 0.0571 0.0317
MIRU24 0 0.1108 0.0317
VNTR47 (Mutb30) 0 0.2916 0
MIRU16 0 0.3615 0.1751
MIRU23 0 0.4932 0.3763
MIRU40 0 0.5712 0.2801
MIRU20 0.0339 0 0.0625
MIRU27 0.0339 0 0.1792
VNTR46 (Mutb 29) 0.0339 0 0.0317
MIRU10 0.0339 0.1125 0.2345
VNTR42 (Mutb04) 0.0339 0.4987 0.2488
VNTRS52 (Mutb39) 0.0339 0.5878 0.6621
ETR-A 0.0339 0.7165 0.7317
VNTR49 (Mutb34) 0.0666 0 0

Qub26 0.0666 0.7511 0.5576
MIRUO4 0.1303 0.2796 0.7337
MIRU31 0.1625 0.4689 0.3825
MIRU39 0.1888 0.208 0.1208
ETR-B 0.2227 0.7319 0.5648
Qubllb 0.6254 0.8308 0.362
Mtub21 0.7493 0.659 0.6542
MIRU-VNTR 414 $§ 7 36 7t #7 48 7 £ - FINKFFIHREILIEE
8 A 09674 - ¥ EAL A 148 7l 35 EAl ¥xB9&(E

# % 0.9509 ° # F £ Spoligotyping H]

BRES > HAUHE &R 1B E HTE—FTHE=Z(HH{WE
# 09925~ JLEHE % & 0.9689 ~ EAI MEIE BAL %y EALE T - #1464t
Btk % 09670 (k=) ° i VNTR £ BETERNE

WERWANES N - E=EEEF -
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K= NEBEURZFMUERSHREITEHN EMEETERTHEEREKR2ERIE

Population Strain Type Cluster (strain) HGDI
6-loci only
All 162 90 23 (95) 0.9791
Beijing 68 33 11 (46) 0.9346
EAI 59 34 7(32) 0.9421
6-loci and spoligotyping
All 162 119 22 (65) 0.9930
Beijing 68 45 10 (33) 0.9737
EAI 59 46 7(21) 0.9871

¥ & VNTR R E B EEHEEHR
ME KA 80% # & & # & & AP
B EEVPREBRRY B
VNTR # [F fi 2 0 £ B & 48 8040 |/ K
60% & € & A E ANV LB
EEVPREBRERF > &€ VNTR £
] o B 0y A5 ] E AR A B R R 40%
HREALBEANRCE  EZEDF
B EF %% VNTR # [ £ 251
EEHERBRAAHERD 40% # 7
HAHGEZENUE HE=ZEEX
¥ > MIRUO2 ~ MIRU10 » MIRU20 -
MIRU24 » MIRU26 ~ MIRU27 ~
MIRU39 * VNTR46 * VNTR47
VNTR49 » VNTR53 # ETRC #&
12 EEFECRA G ENAENE
Qubllb #7 Qub26 B HFEWH £ A
4ri °

G~ FmE AR ESR R
BREEE  TELZMLEVAEE S
ST R o H S 1 s F AL
LEZHELE  BIISTBTE=

8 Bl X EAL %y BB - T EAI t
WRNENEZERTESK - FHibtk
HEWEHERMANLE - B—UT
EWEEREKEE K~ BEE
REZAFHE - BIEEBMHF MK
EAl %h K Z B HENE—5FEF : D
B4 H7 A 3 EAT Ak B Ao E B 1Y
EAI %A ERFE —EEHEF s MARH
HEWNEBAI REE=HE XML - T
R EERAENRE  RENEEN
AR - B EE = EHEEHRAW
ENE

T &

EAl kR ERE R T ENEKRZ
— - EHWEWEEAFLMEE EAL kW
B & 643% ~ RIEE S 60% » L1E
AT BRI o FEEZAILNERR
HWEAOXRSZWEZR - EH EAI &
R GBI ERE W (7/2346;
0.3%) > EAI % o & Bl R B AT
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B Iaiwan
B Singapore
B Cambadin
B Mumbai

B— &E - FHNKERIERZEZEE ERPTR R Z &/ N E Bt (Minimum Spanning Tree)
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# 32% & MDR H tk » &% B B #
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MIRU26 ~ MIRU40 ~ VNTR42 ~
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B4 R AT AR B L VNTR-15
AR EAAUW AN A R TEH®
FIE L EARE RIGHE RS (TR
B 0989 ; b E 4% 0985 JEILE
% 0.993) c MAMAATEENW 7 HE
B fr 2640 A7 FT DAE B Bt 9 R A
B U7 09 48 5 & (BT R H tk 0.9882 ;
L X% 0.9674 5 EATL B # 0.9509)
* B & Spoligotyping Wy 4 R - H|
B E R M Luo EAFERAN 9 8
EEMEBEAMMMAENENRE FTHE
% 0.9925 5 LI H # 0.9689 ; EAI th
0.9670) - G &M E ¥ T &% H
LTk - KA EAL A 0 B fE
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WE B4 678 A B 0y b T Ak A
EAI 1k (k=) °
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A B3 E (Human leukocyte antigen,
HLA) BTEBHAIE - 6BHEETE
MEHISBERET  EF XKW
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T 3 fm3g fe & 78 Bl R F F WU R
R ATE—FTHI=FBEREE
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FER B R EEEEN] -

Voriconazole & azole 3%
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e LA

ERA w#ax”

i e U 9 51 PR
MEHE A

HEESNREZENEL2H Y azoles
(posaconazole ~ itraconazole K
isavuconazole) ~ amphotericin B &
echinocandin Y - RA KM ER
azole BV ERRE W HEKFER
BEF KRR azole FEREH FH
& B E ) azole $LE B A. fumigatus
# (azole-resistant A. fumigatus, ARAF)
[4] o BWHF A EE H 67 £ 1 B ARAF
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TR,,/L98H # TR,/Y121F/T289A ®
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R R R ARAF BATE KRR 10% -
B T~ fie B VL voriconazole 2 H H &
B R % - %% K voriconazole
4 B echinocandin 24y > B
J| amphotericin B 2 Z ¥ (&0 lipid-
formulation amphotericin B) 2 % ¥ £
REUHERE KREBRBEWHANK
A KR #[4,6] ° HRHA ARAF
BATE AR 5%~10% 2 > FH*
BB FE#RT® E voriconazole
4 B echinocandin HEY » &K =
amphotericin B Y A M # £ £ &
WRE[4] o HEH ARAF 233
AXEEGE A fumigatus B ] HURK
BABARBEALNEERBEZS
%‘ o

A. fumigatus $&7E

BERMAEMERFE UL RES
FEEHBIRBE A fumigatus Ji B
BHEARKE Z&AHBE - BN
BEHEEAMRRBBIASARTWIE
Sy & A LHE T (subclavate) @ 4
ARFELNERMBEET RIS B
%8 & 4t (uniseriate) [7] o B 2}
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RBH > WREETEH A. fumigatus
WER R E AR - 47 5% # Aspergillus
cryptic spp. > HF X VL A. lentulus &
A. udagawae %% % AW EAE[R] - W
WA E W Aspergillus cryptic spp. 7F £ &
A HEFHIBEEWRZME
BK - B F R AL fumigatus B 4
((k—) [8.9] ° L3 cryptic species &E I
BB E - BE RO A, fumigatus
EHEERBREZNESR  BEHEE
¥t 5% Aspergillus Section Fumigati ]
W B cryptic species ° A. fumigatus F7
cryptic species ¥] fl & & & AP
B4 A#HTHR SOCULAER
%ENBEER S0CEK[8] - HAE
HENHEEEKRZERF I M
¥ © Internal transcribed spacer (ITS)
EFRBAEBNHARAETHBAEN
barcode ¥ - E¥ B ZHRE
Aspergillus species » FH 3t & m i &
CEHEZAMMIEE - W calmodulin
&% B -tubulin > VL% T EE[10] °
National Center for Biotechnology
Information (NCBI) "RefSeq" (http://
www.ncbi.nlm.nih.gov/refseq/) ~ B [#

AE RS Y B E %€ (International

&R— Aspergillus section Fumigati & RE &< RIFEFH[9,32)

[Espic e REE EMGE MK (intrinsic) FU B EEVIRSZ1E
amphotericin azoles

A. fumigatus >55°C EE HLRA2 HLREE

A. lentulus 45°C = A REAE

A. udagawae 42°C 7= FEEALS voriconazole [F{E

A. viridinutans 40~45°C = [REAE REAE

A. fisheri/thermomutatus 48°C 7= WREE RIS [E] 53
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Society for Human and Animal
Mycology) (http://its.mycologylab.org/)
R W CBS-KNAW B H % 4+
A2 (http://www.cbs.knaw.nl/collections/
BioloMICSSequences.aspx) 3 # #F
o9 80E F 5 & R E V] B IR A Lk
[10,11] - NCBI GenBank 8 % % Jfl iy
FHILHEHE - EEAT EE
HEAFIHH 20% =T EFHY -
W FDQH R H R R(12] -

SR EHE

XxBE AL 2 E (American
Biological Safety Association) X & /&
KIREHR ZH A. fumigatus 7| %%
—RERE (RG2) AW > B#H
AV EL2FE _FREHRE (Biosafety
level 2) BIEEKE R - UBE A.
fumigatus T8 F BEE o & KM B KRG
REHVEURR  KEEE "RE
BAEMMBARBELFAHELK - &
BRNEEHEAT ) (2015 F 7 AtE
31) 0 A. fumigatus B B R LB
B EhEZHEFRE "TP650, &
#dor BITZEBE% > LAENSEE
TES TAYYWE B 4 (Biological
Substance Category B) K ¥t & Bl 4% 7%

"UN3373, (ERRT)  URREY
ME#ME L -

Aspergillus spp. B8 AB Y] 2%

"ER R HE B AT E W & L (Clinical
and Laboratory Standards Institute,
CLSI) [13]3 " BRi 91 & % 2 8k
B % 8§ & , (European Committee on
Antimicrobial Susceptibility Testing)
B3 fEE 5] B AT(14] - MBHEFTEH
HWE R TFHRREFER - AU
7 % & # B2 % (broth microdilution
method) Ml & N7 E & & (minimal
inhibitory concentration, MIC) (B[ {
RTABEERNRADENRE)
B /NE 2R E B (minimal effective
concentration, MEC) (Bl & i # % T~
E¥FAK EZE ZRERNK
INEYRE) c WA EHBR£E (X
=) {EFT 45 MIC % RATIE[15] -

B % ¥ A amphotericin B »
voriconazole ~ itraconazole K
posaconazole W ZE Y R % I DX
# 48 NBFZ MIC ##1ME[13,14] ©
Echinocandin 2% ¥} Aspergillus
spp. T & &% E & (fungistatic) 2
Yoo HMEWRZMEL MEC 14
(CLSI #3#% 24 /e 23H) [13,14]
CLSI $ EUCAST # A. fumigatus Pt
## W azoles X amphotericin B ]
epidemiological cut-off values (ff %
ECV) M E » EUCAST Tt A.
fumigatus ] azoles & amphotericin B

B clinical breakpoint #|3E Z#% (k=)
[16,17] > E & CLSI #£#& A clinical
breakpoint 2 # °

BERHELARFELET & FHRER
ELRBYRRENRE L ILE - F
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R CLSI B EUCAST F* Aspergillus spp. ZE80 B 1R1E 5 R 2 LEER[14,15]
EUCAST CLSI M38-A2
GiElEIES G AL
35°CHEE

Azoles, amphotericin B £ @ 48 /NEFHIFE MIC
Echinocandin 24 : #13 MEC (CLSI 3% 24 /NFFFIFE)

FHERES

MEZFLERIES S [EJEE
RPMI-1640 3535 Dextrose #=E 2% 0.2%
(AN S PAReA IMEREHEES (hemocytometer) SR
(Optical density [OD]

at 530 nm)

AR T (final inoculum) 1~2.5X 10’ cfu/mL 0.4~5%10* cfu/mL

K= CLSI B EUCAST 1 Aspergillus fumigatus B9 epidemiological cut-off values (ECV)

E clinical breakpoint (CBP) 2 ¥I|:B1E % #:%[17,33]

eyl Minimal inhibitory concentration (mg/L)
amphotericin B itraconazole voriconazole posaconazole

CLSIECV WT <2 <1 <1 <0.25
non-WT >2 =2 =2 =05

EUCAST ECV WT <2 <1 <1 <0.25
non-WT >2 >1 >1 >0.25
EUCAST CBP S <1 <1 <1 <0.125
R >2 >2 >2 >0.25

#F : R: resistant; S: susceptible; WT: wild-type

FRERAN > BB EFIATHRE-
BHwE L HB e ERENEBE
EHAmBA ST RERBEY
ZE1¢ f 0 H F 8 Sensititre YeastOne
(YO10, Trek Diagnostic Systems, U.K.)
B R E AL LA i B OB R
O EHBE R W MIC - & #t
% B~ 0 LA National Committee for
Clinical Laboratory Standards (CLSI

HHEERE] 106 - 4 HE2H s 1

H &) M38-A # YeastOne W 7 &
# 4T Aspergillus spp. itraconazole
voriconazole K posaconazole 7y
MIC g fg # R B — B [18-20] o

YeastOne t 2. IX 45 B & CE #F ¥ ] Al
7 Aspergillus spp. azole 38 Z 4 MIC
W HREWNSZBBERCHEHA
YeastOne £ #4147 Candida B 8 &
W AR o B ER R E B W Aspergillus
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Htk > F &R YeastOne J7 ik i
TERAR TP THEKETE
azole L2 o 1€ YeastOne T~ &
R #|3& echinocandin 3 Z 4 MEC -
Hiithm A EBHBEREYEHR
T R R Aspergillus spp. 8
B BEEH % MIC 1%L CLSI
2 ECUAST % % B 3% o

B8 A. fumigatus azole FNEZEHIR T

‘KPR EER > R~ b
LW EIR 2011~2014 0 31 {15
A4 B W 38 B A. fumigatus B& K
HHF - RE2KANI BHRELS
F azole MENR - RABWE © L
ERWHRBITES 65%  REKEK
ME MNEBRERBATESE 79% -
3 WHRIAEME YA TR,,/LISH
R WEHRIAHBEAREIE R
(tebuconazole X penconazole) Z ffif 2
W[21] WA BT 68T 1B TR,
L9SH H ik > EHAXE®RER &
R TR KE® ARAF B R HE %
ZBATR - HERME TR EE T
HRAELERLELE Y LERTR
FRBBRE - #F EREH TR,/
L9SH MERH /AN ERRERTF ©
B & B %28 6 78 ARAF 3%
REMRRESL T R EEGBE -
2 3 4 B A AR 32 L TR,,/L9SH
ARAF EE R RBEFHE % - BoRmAR
B 1 1) TR./L98H ARAF ¥ % JE & H
RIEHE o

TR SR

2R LB L F AR
2009~2011 F K& 2,941 % A.
fumigatus B R E % RA BB R AE
Ko ERBE TN A fumigatus 3EH
BERRAF  KH 32% HALE
H ARAF : R B H A. fumigatus
BEF %1 51% % azole MWENH
B 5 F 8, (49%) W ARAF % TR,/
L98H # F A [22] o B A 34 B
B %t ARAF e AE K BITEE R
10% [22] > H sbBX 3 & ik & ] H 0 B
BMATH IR RERLFEZIHBE
BY BRI A fumigatus Wik > HE
BATEH AR D REM T IRIEE
PHEREZEHYENWAER3) m—F
W > H W% BN ARAF BATE /)
3% > FEBRPEIEZER 2016
B EE G R F E TR A
AT A. fumigatus H B AR 0 T
B RBEEE azole MEMHHEE - &
Wb RERETERRATHRER LR
#AT[3] °

TEE# mAT B ARAF B
REBEFEE % 0 85 E B &AM
M ¥ TR,/L98H ARAF Ei K R IREH
e BELERBMEEZRA > EET
BRIVFEE R A B AR LHRY
AR WE K o & azole BYHER
etk BRTFRtEEEHFN R
% & azole MEMR WA ; st HEH
W B - AT A. fumigatus Ak
BHRH FAEKAEZS% o
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BR Rz 22 M B E 4%

HEEEBERSELFHS
BHEEN  BIEIGHEKRETEHH
B EBWSHERZFR - BRI L
HEBERTUAEHAEReEL T
% cyp51A TR, /LOSH K TR,/Y121F/
T289A HLZE W 3 F Wy 4 B 5K [24] ©
T ER A. fumigatus B % & ITS #
ccypSIA £ HEAHBRE (single
copy) * FE WATE A VL ITS £ FH 8 5
WEE W A. fumigatus © H BN R E
FRAMERERNELES  SRK%
BAK[24] o WO A TR B EARIE
BEANET  WFL2EZEHE KRN
TEUBRBRATHI -

aup
OH

=]

BT L RE B R M E E R
rEMEB  LER - BWIT
BEaREFARN AR &R (WARE
G FEALEE) B EMEE ZRA
[25-27] = fm £ & 78 T4 B 3R R R
JK ARAF Etk > BEIbR T REHHE
EDEWERHRI)  TEZEHE
iE azole MLBEW A - RIERHEE
B FEAR V] AR AN AR ER R A 2 O
AR W A WE AR o Azole B
BHERETE > HERK azole LE R
WAL HER R FAEEGRR
Bl - AT A. fumigatus BB -
CAHEBYEESZ - BAGE R X
43 voriconazole & E 312 2 TR,/

HHEERE] 106 - 4 HE2H s 1
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Y121F/T289A # F & ARAF - {2 #
KB AR B8 H A R (28.,29] - AR
Bor RO (PM2.5) A4S
A. fumigatus 785[30] > 3% 4 ARAF 7
TR V] A R R R ORI BT E AR AL
ZEE R—BEERE - RRMEF
% EAT A. fumigatus YL B B R
BUHMERR  DHRENHEED R
ZB%E o
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FRAABCEOCHERE B
WHER O RAKESEREY  FiE
TSR FMETIIO® - ERHRE
HuEEwAABTERRE  — B
BAFMEORSE:  AeRmERL
B ERERRBRLE WA TE - K
— B ¥ A A (meta-analysis)
BEom S OO OR B B F R O EAT
FHBLAAXNEE AHEETHE
EHwcm e ERERE > E£A
mupirocin & #% & & & chlorhexidine
gluconate (CHG) # % » I H % &g
G ANTARXFRELZFCHER
® (methicillin-resistant Staphylococcus
aureus, MRSA) 1% FI AT T8 FF £ & &
8 % (vancomycin) |l 2 - fg 1K QR
RS FRRE - EERELEFER
W ERATEEERBRER LT E
A 2 FT AR S TR I T E A
I"a] o

AERARFTERABALFNHE
E BT % (quasi-experimental study)
M HEE 9 EMN 20 REFLSH
EF 8RB MABE FHAR
4 ZERIMN QBT E R LA 8

HHEERE] 106 - 4 HE2H s 1

FiTai ST
PR AEG 0 Bk 2 BB B S
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BREE T AIEIMEAS

g RE R Z AR I

|

—

RSB AMKAR o $ATH H R
2009 3 A 1 HE%KE 39 EAF
AR AL R H - $ATHIRE 2012 F 7
A1 HE 2014 %3 A 31 H-®HA
PRI ETREERE ity - &l
SHEHEHRE R E LA mupirocin
EHEE (1 X2 K RUEX CHG
BELANILIX  BREGRIEER
EMA—BEFHEXER CHG %
# o 1k 2013 4 £ B ASHP (American
Society of Health-System Pharmacists)
‘R AWREGFRERTE - &
JiE & B2 B B methicillin £ R %
MW EEEHEHRE (methicillin-
susceptible S. aureus, MSSA) &
cefazolin B cefuroxime i 4 & > #&
fitk % MRSA BRI R ENLE Z R
#% cefazolin (B cefuroxime L& &)
F1 vancomycin °
MAEBRPATH Y L H 28,218
Blm AR > He®EeHEKHE I
RFMGORER 101 AKX AN
ANSATH A 14316 HlET - B4
TEHEREFREFMEORER
29 AR - EHATH =¥ 3 B HALE
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KBHEEMNM A 83% Ll logistic
regression model #3441 % 3L #AT
FRa e BEEREFEREECH
HREGREFHGEORLE  HHE
A2 (OR, 0.60 95% CI, 0.37~0.98]) °
B—F QR EEEEATFNR
ARFEHBEEZRYD (RR, 0.55 [95%
CI, 0.35~0.86]) > B R & & F iR
ABBEZZE S MEREG FHEGD
R4&EHBEERY (RR, 0.48 [95% CI,
0.29~0.80]) > {E ¥ Qi FHHE O R
fefmIEE £ E (RR, 0.86 [95% CI,
0.47~1.57])
MArtmastHew 60 HHKE
(% MRSA & MSSA) 5|t F i 5
HRY - BTGB ERELH K
% EHVBORE SR TFAG 0 R E
R EF LR o R IR H A F
HWUREEARREFRT 3 F
WEEAABENRKETR  EF
Sk B TR 3 BV B U A AL R 4
BABHEETRAAXLERARE
BRAFBRERR > EHRERT
REFASHER

[FEEFT] WEAA R AHBTH
ARABERRHLECRAA B EET
EB - EEBRRe R CHEKE T
RFMEORLEAZRTERZRD © 4
BAFMEHEABREREBEZEAN
mHE EHERMEG IR
T4 % &8 % R E 2 LR BT
GURSHWEERRKE > RENH
4 (colonization) 2 4 (endogenous)

FERLFEHARENEERRE
[2] o #&¥% 2016 £ WHO % ffi s ¥ F
WAL R Je 46 5] - ® B X B NHSN
WEFHALREEEY - 2 HE
AEHREGERIATG  LEERH
CHeHEERNERBEETHEER
mupirocin % % 4 1t (decolonization)
K CHG ##[3] > T H X B ASHP
B2 RS FTR QR B 8RR B A
SHREHEARA B EHBREERE
{# Bl mupirocin & £ 1L[4] °

Fit DL AT QMR R B 8 F 9l &
PRI BT EERE R~ &%
B’ (MRSA & MSSA) & &1 K
mupirocin EHEEHEL KX (1 X 2 K)
1 CHG #HEALK ~ e RE RN
EMA— B R FHaE XER CHG #
B WABEGRAERTTOERE GRS
e KA & MSSA £ cefazolin
% cefuroxime A F ~ BE®
B % MRSA ERWENLE ZAE
cefazolin (B cefuroxime L4 %) M
vancomycin % - Bl 3 A B K AT 3 3
HeEXBERBEERERETCHE
KA G REFMEORE - B X FH
R g R EREE L2 ENRF
A7 AME B mupirocin & # % B F
PAT EREREEEHBEGERE
¥ 89 1# | mupirocin £k - LB T €
#% i mupirocin FLEW B H, > EHR
M 2 A — 18 £ H mupirocin E &
TEW - RWEPEEMAEEEHR
CHG AWM KR ETHIL L - mRE
PR THRRAREECHEHKE Z
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JERH - Al BAL A IR RT3
TTRLGEN - 7 5 AR5 R &
TN NEF K

AR EATH & XN EEH
H BB E AR E W ERAT 4R
B A0 A X R 1 1K 40 0 R
RBUVIATE ) TEME  EXEF
AR BB SR 8 T R BB R R R
F|F AT ALAL & AR RAT IR - U
B FMABARRBEERE > RO
AZRSWHRERR - [ZEHMER
HEE/EWSR/ERY FET)

HHEERE] 106 - 4 HE2H s 1
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.l*hﬁﬁmM

MRSA & VRE 2£

ROBETEUR SR EY
VRBP4

BheEfa b 5R5Y

SEREMMAY (multidrug-
resistant organisms, MDROs) # % &
7 B8 % A0 B R & (healthcare-associated
infections, HAI) » R A T F # 5
HhBRERAXIHRERERKE
XBERRFRE R TG PO RRNE
B 5 M - LR e methicillin-
resistant Staphylococcus aureus
(MRSA) ## vancomycin-resistant
Enterococcus (VRE) EE i HEHE -
SR Tl 4% #% 75 3 (contact precaution, CP)
¥ St ZH R EK MRSA & VRE
BHhBE REZAMAEETH - H
BREEGE TR CP#EE BE
BIEHTEINFMNFRRREKR
RFEL  HHEERAGTHRKEE
B 0 B CP #mth iR R LRI A
HHR - flan: BimBkEEE S FA
EE% - ABXEHTTH MRSA X
VRE 7% &£ 3 R %/ AICH CP # 2
&

AERAFTEABEREE R
MR (quasi-experimental study) @ 3

EIMME ~ MM Z B EW T > B E
Bl N E S RETHE -
A%%ﬁ%%ﬂ@%i%%?m Ed
B 154 RKinEFQH2RE HEA
Fif5 B BITA & 265 KRz EH &
Bl RE 22 AvdEFQ 2KK
HArREARE  WEKRARE
BERAERLCEFREBELETFRME -
A 2014 4 7 A 1 HAE - {7 MRSA
B VRE BAHREZRA - kO
FlRE S > HAUK CP # > %
EMEREMKREUE K Clostridium
difficile (C. difficile) B tk LA B &k Bi
EEXSENE E P E R R A
FlEF & W R B REVHE CP # A (A
ElRA—F BERAYHF) RWZE
B IREUE CP # itk —FmAEH
BERANTEE ZKR ~ KM E
PHERKXE 30 KBEARK G H
# b MRSA 2 VRE Z % #404% - VA
WAWBEIEHE RS Staphylococcus
aureus ~ Enterococcus K C. difficile

F o ARERE LA RESD
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oxacillin/cefoxitin KX vancomycin #
AFEHAA  #HER MRSA
VRE K C. difficile ¥ tk3% % 4 F1F
HERN/E AN EETEINRZ
EFTAG BITEULIMFAGFH
MAEBRE REAN &% M (personal
precaution equipment, PPE) » f, & &
FERBBRFRES - L35 PPE
& chlorhexidine gluconate (CHG) %
HER > BMABBNI NI RZAR
B I8 - B % % R VL Poisson regression
model ~ FHHE K t B EEATH
AT e

AEHAERTRE ITEINH
CP # itk - HHREHEGMILE LI
S LA EELLAUH AR - A5
R X%t MRSA X VRE H¥E &K
BRI - DH CP A&k ik &
= MRSA Z Rate ratio % 0.80 (95%
CI, 0.62~1.04) * VRE z Rate ratio %
0.83 (95% CI, 0.66~1.06) * W& E4A
HELEEFELZE > EoLEREN
MR I A K E A
RTHE EEBEMEEEXTTE
K CPHRMEHTHMESY - KB
BB AN CP $# Al 2 Z MRSA &
VRE #LEH G WL E K & E R E A
#f MRSA & VRE £ 8 &g 5 1% th
RETHRFT /N WEEHRTFEZL
TREZZE NEREMRERERE
& MRSA,P=026; VRE,P=0.62 :
HEAREM EH AR LR MRSA, P
=0.255; VRE, P = 0.084) - LA K
W-HH CP#EARBRKEALT

HHEERE] 106 - 4 HE2H s 1
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60,798 £ 7T ; {2 CHG W B A A iy
BROERAEMERESICMER %
AR 7,150 270 WEH
kg —FERBERAAT  —F
WE & T 643,776 £7T ° B EHE
AHE TR RAMANEE - BA
4+# MRSA % VRE FABHEEFH
MRS R ERER > EEUH CP Al
FTEE FHME 45,000 N HBE
AR E R - BEL 460 BETT ©
MELERENE —FEHAY
MRSA & VRE H th #4734 7 3 3%
MFER T - R E R R S
A o BEERMHHILENE
HAEE BT T8 EARR LA
M o B V] HT A BT AR R R R T
ABER R ME % BE R A HH
ZBE e REHAMEHAERAL
H MRSA/VRE #% & 2 R 4 % A B
AR RN IR
RZER - AEARXERRBERBRITA
B~ FEES 0 B 2012 FREA
R R A B R CHG ##% -
HIL#EME 2014 £ 5 AREEEE S
FtBAfr > FrAEF ik CP A LR B 4
LR CHG R ABEHLZHE
ARE; MEMEXBEE MRSA K
VRE b & B AR - & IK1E L 8
B MEBEWARZTERHT
BEFRE—FHAREL REYT
WERR FEMAEFRIN CP AW
MRSA X% VRE HHHBAENER - B
BEAMBEEEERDHFR CP
WRAELETHE -
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[FEFE&HFT] K% £ B IR RFEH
FEHRONE AR LEER
MR BB EER - R
DB MEEE  EREREE T
TEHERREB R EL - Bk
NEHRRRBRABET R
ik 2 ERMENEREEZRK - K
BHt % &1%1L H MRSA # VRE # 4
RRERAEITEAEGE  TERHE
SRR 2 T EAE T (e
LRAREFRER  KTE) &E
MM E (RS RIBRERRAT
FH) HREZHETIHN MRSA #
VRE B#HEHEZF£E(2-3]° B4 H
SRR T B AR T R T
BOABAS Bl EARAHBERE
BBMEETH HhhhBEERENS
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Introduction of Standard Operation
Procedures for Increasing the Positive
Rate of Blood Culture

Hsiu-Hsien Lin', Ling-Yi Sung' , Yao-Ru T seng1 , Kui-Chu Lee’, Chen-Chen HuangQ,
Yen-Fang Liu’, Li-Yun Tsai’, Ni Tien', Po-Chang Lin*, Kao-Pin Hwang2

'Department of Laboratory Medicine,
*Department of Infection Control,
’Department of Nursing,

‘Division of Infections Disease, China Medical University Hospital, Taichung, Taiwan

For sepsis diagnosis, blood cultures remain the gold standard to confirm
the infection. It is recommended that blood cultures with optimal blood volume
should be obtained from patients suspected of having blood stream infections, to
enhance recovery. The purpose of this study was to educate blood collectors on
collecting adequate blood volume using safety needles. After the training program
in a medical center located in central Taiwan, selected wards proceeded to perform
blood volume collection. Results show that average blood volume increased from
3.65 mL to 7.0 mL (p = 0.0209), recovery rate increased from 10.8% to 12.4% (r
= 0.698, p = 0.012), recovery rate excluding contamination increased from 8.8%
to 9.9%, and the correlation coefficient between blood volume and recovery rate
excluding contamination was 0.741 (p = 0.006). In addition, we observed faster time
to positive blood culture from 26 hours to 23 hours. In conclusion, following best
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practices to collect optimal blood volume will contribute to the quality improvement
of sepsis diagnosis.

Key words: Blood culture, septicemia
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