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EREY ®FTE AERD ERE7 REBEA
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A ER O ERRM RS - INEE 2008 £ 2017 FREIEPREIHER
FRAASZSRREAMMAREER AR 2013 FEESPLEEHEET
IRE - MEBNRFTARPOLEEHESTNRENT AL HBEERIREBR MR
RRINBUREEML - HTFERIER 2008 & 2017 FEERENEMRERE
B 0.79%0 o tHZTEIHA (2008~2012) 1B E&HE (2013~2017) EBERIREABRAM
MR ET NEEVBE (0.91%0 vs. 0.67%0) @ EfE¥tEEA 0.73 13 (95% CI:
0.66~0.79) ~ (B FoHAR < B IRERRI MR R BURERE: 2,090 #K © £B8
KEMERSR (53.1%) ' RAZBEKEBZIEE (36.4%) FXIKE (8.8%) o MARL
REREHBIVEREIKT A coagulase negative staphylococci (CONS) (19.3%)
Staphylococcus aureus (8.7%) ~ Escherichia coli (8.2%) ~ Acinetobacter
baumannii (8.1%) & Klebsiella pneumoniae (6.0%) c DINESHHES T IBELIER
BERERFEMARRIRETE F FIREFRBHE NERS & FiE 4% @ 8%
[RPE A 0.59 £ (95% Confidence Interval [Cl]: 0.52~0.69) - EigD TS = EE
BIKE S. aureus NF&RZ  1B¥IEEA 0.56 (95% Cl: 0.41~0.76) ° #RFEPIL
SEHEINRENT ABHEFEERRERAEMARK R B ZBKEEE NFRE -
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il

Al

B R BB K 4 (healthcare-
associated infection) T~ £ 1% 2 B &
mE WA Exa AL HAER
o BREHEAMREE 2 RH
B R R e R A R1-3]
WOR W B R R AT B R Lk R
R R > LR F MR R AR
TR F4] BERXETEREE
A B iz 3 R 4 (healthcare-associated
bloodstream Infection, HABSI) & 3 A
AW TR BE - T E KRR
A BT R 853 o B R B AR ([5-9] e
% B W50 B o B R TR AR B R R
FEWMKBEREN 65%  EWMKE
BHEW 25% - AR $F LE K
J¥ % coagulase-negative staphylococci
(CoNS) (31%), Staphylococcus aureus
(20%), enterococci (9%) K Candida
species (9%) [10] o 1R ¥#% & 77 & %] &
2017 B RBENBMRLER
BNEZFOmEREBREEMN
ML AR LEE ANKFREARE A
Klebsiella pneumoniae, Acinetobacter
baumannii, Enterococcus faecium,
Candida albicans & Enterobacter
species ° B N & 3% & [T v 38 % B
MEBEMBM M AR LT ANBRE
K ¥ % K. pneumoniae, A. baumannii,
CoNS, E. faecium, Enterobacter species
K Pseudomonas aeruginosa [11] °
P 4T i B % B o B R PSR B A R
FREBETFEE  PORFKREEME

B> ERRBER  EHATERE
APACHE 11 4% 3w - SFBHRA -
B FLAK BERERK
[12-16] o % Bl & FAR M B 2 & ot
%0 % 103 B R 5 B e O\
QB A NBEE R (central line
bundle) * 3 18 A % & & & At il fr
TR L F B Bk 2.7% B E
0%o [17] ; BI W50 BT 0 B 40
A B8 AR K P 0 T AR B ot R R
18] c BERDAXF CHEFLUA
REEHBERBEAFRLER LN
o AMAEHNERARRF QEE
LA A\ i 5 R PR AR AT B

o R G R A BORE 21 jJuu%)%E;—
H—fmE I RREBRE 21
uﬁﬁ%%%%ﬁ%mzﬁ&%mﬁ%
BLIBR o

MFERTS R

— iR

DHHEERBIXERBEMN
Bl AREEEARE - RTEREK
£ 842 K - —#mE 786 K - ImE R
56 Kk #HAXHE 17837 EIRAH
gko

— MR HE

N e ST 3 A 2GR A
(retrospective study) @ K& 2008
2017 R £ BE A B o B8 AR B o
TR F B £ H I AT RAT R Z A

AR
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o B8R 20 RUATEE - fLRR
FEEZHAE HEEREEHEHE
B - BB 2008~2013 fE1K £
Bl % 8 PG 2008 RN 2 B R
AR RKEN9] > £1TE
B AT 4% - RS AR R R F
BB o

FHRENEAE

(—) MAEREBEME : A~ F
B BERR > TEDE > REAHE
MRE ~ BT A&~ R
THARTHZ (KM E <90 mmHg)
B BER & o

(=) RPEH 48 NFWEE2 R
ANRERREERE : # O REE
(central venous catheter, CVC) ~ ¥ #%
IREE ~ RRIREES -

(Z) MEBmAER © RE
HEREMEZBRAARER &L
AR LZHBEREE €2

methicillin-resistant S. aureus (MRSA),

vancomycin-resistant Enterococcus
(VRE), carbapenem-resistant P.
aeruginosa (CRPA), carbapenem-
resistant A. baumannii (CRAB) °

= EE

R & B R E H % 2008 F 2
Mz BERBEMMRLEER

(—) B R AR S

FRENFEEELF R MERK
WRHXR2IUTRRIE - HEHER
70N\ R B R B A B R R AT IR B

e

e RE 109 4 6 HEE=1&=H
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(=) A K% (bloodstream
infection, BSI)

BEH TAMGRBE—IEH -

1.2 1 B0 iR3E# A2
BRRE - AERBURE R VIR
HBE o

2. H Bk (>38C) £ - i
B (%4 B <90 mmHg) F—&E K -
HEIDWETHERZ MR IEHEL B
WO AR EHERE # > Bk
AV EECHCZREER -

() 2008~2012 4 %t % A #1
2013~2017 & AR X4 H] -

(M) F O FH A

1. A\ 38 i B 1

ANHIETHIAL 2008 £ 1 A 1 H
Z 2012 F 12 A 31 H > A A%
2013 F 1 A 1 HZE 2017 % 12 A 31
E] o

PRI ALK

FOEEFHARENER O
REFTWENIC  FHHL X
AREFWE BEAZELARNK
JHHERF 4 HER - FOEELE
REEEE BEBHIEET R
BE - FHEE ERBEEHRN H
FAHE ERERESWMBRKES
5 HI o

M - $REt 2T

B R T2 A B L R 2 B (%o)
FHEARNE - (B EEA B R R
A RBMERA B )X 1,000 %
RHEWNIBEFEARNE : (TE
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T B A E R AL X 100 - fl 4w
MRSA 48 £ AR A (MRSA B % &
/BT A S. aureus W1k E) X 100 > # 2
BE (%) stEARXZE : [(2013~2017
A E E~2008~2012 B A FE)/
2008~2012 % 4 % £ X 100 °
A% SAS 9.3 for Windows
BATHEREEMN - T RDEAE
FE (HBETAS) ZHTEMR
£ (2013~2017 vs. 2008~2012) Z
BREZAROL AR EEEE W
%A %% E DRMEFESX (Log-
linear Poisson regression) M 1, M A %
2 B R R Rl L R e B A &
JELF% (relative risk) =& o A —FF
B A AR R 4 AR B LA A
AT JE 447 (stratification) » T 42 7F
T E R I R A — AR
FZREARERE O5% 5 E

(confidence interval, CI) °

m R

2008 Z 2017 #H 1,691 ARE
mEEA R AR S R SF
A 0.79%0 o Bt 7 11 A fn i R 3 &
B# 091% %YM AREFEES
0.67%o ° Bt 588 BB 7 44 # AR UL HI
B A BRAK o o R S B R R o A

JAF% % 0.73 1& (95% CI: 0.66~0.79) -
T B AR 27% B9 R F B (k—) °
B 2013 £ F 2017 4 CVC care
bundle 44T F K7 96% B % ¥ M A
B 2017 4 5 A W# R 5 AR
=1 H 2 18 carbapenem-resistant K.
pneumoniae ] % 7 P& 3% A6 Bl i 5 R
gg °

BORE L 2,000 % EW
RIEMERH LM 53.1% KAHE
MK BRHE 36.4%  BRAAR
W 88% HMmEA 1.7% %W
KEHEFRELQBONERERT A
CoNS (19.3%) ~ S. aureus (8.7%) &
Enterococcus spp. (5.8%) > % H K&
MEFRE QMO EERT A E. coli
(8.2%) ~ A. baumannii (8.1%) K K.
pneumoniae (6.0%) > A% H W& 4
B E KT A C. albicans (43%) ~
Candida tropicalis (1.8%), Candida
parasilosis (1.3%) °

EFHEKEWERE RS
383% mEANBMBAERT A
CoNS (19.7%) ~ S. aureus (9.4%)
& Enterococcus spp. (5.6%) * % #
5 33.6% RERBWBEERKRT %
CoNS (18.7%) ~ S. aureus (7.8%) Kk
Enterococcus spp. (5.9%) ° % K2
WHE R 50.9% & &2

F*— BEBEMAFLTREEE (2013~2017 vs. 2008~2012)

FIFEFE  BRIGEARILRRA RN I8 A RGEIE (%) FHEIEER (95% (SHHER)

2008~2012 980 1071508
2013~2017 711 1068932

091 1
0.67 0.73 (0.66~0.79)

JERAERIHERE
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HERF %A A. baumannii (9.0%) ~
E. coli (8.0%) R Enterobacter cloacae
(5.8%) » % HME 56.4% R & 5B
HERF % A. baumannii (8.4%) ~ E.
coli (8.4%) & K. pneumoniae (7.8%) °
SHREH AT 8.8% wE 4B
WHEEKRF A C. albicans (4.3%) ~
C. tropicalis (1.9%) & C. glabrata
(1.6%) > Bt &R 1h 8.8% % 2 H
WHEERTF % C. albicans (4.4%)
C. tropicalis (15%) & C. parapsilosis
(15%) (k=) °

Pe BT 5 HD A R BB R IR
MM ARERRE£E K E
WK E W A 4% - A8 % RS 2
0.59 & (95% CI: 0.52~0.69) - £ K
IRV A 2% MHER % 0.75
£ (95% CI: 0.67~0.85) » Ak 51

R BEEIEEAERMRRKAERE
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% 3% HHERZE 067 & (95% CI:
0.50~0.90) - #HRBETEHKEHHE
TH&%  BIK 41% 09 R LA -
B A a B R £
BN BRESEWNRKEERE T
SHECHERE S. aureus § THR S
HWBEWEE 5% HEER S 056 (95%
CIL: 041~0.76) » ] k& E. faecalis Z
BiEE 3% HHEKRA 0.56 (95%
Cl: 0.33~093) - WK EHEFLL
E. cloacae A% THRLZEBER A
4% > M¥ B A 0.52 & (95% CI:
0.36~0.78) * k=& P. aeuginosa ¥
BiEE 3% HHERA 0.64 (95%
Cl: 0.43~0.94) * A. baumannii Z.[&
W&3ZE 3% HMH AR A 0.63 (95% CI:
0.47~0.85) (k=) °
MABRB T MERE R

HUNE 2008~2012

(HEUREH) (%)

2013~2017
(FHBHEEB) (%)

b K T 476/1244  (38.3)
CoNS 245/1,244 (19.7)
S. aureus 117/1,244 94
Enterococcus spp. 70/1,244 (5.6)

R 633/1244  (50.9)
A. baumannii 112/1,244 (9.0)
E. coli 100/1,244 (8.0)
E. cloacae 72/1.244 (5.8)
K. pneumoniae 71/1,244 5.7

RERE 110/1,244 (8.8)
C. albicans 53/1,244 4.3)
C. tropicalis 24/1.244 (1.9)
C. glabrata 20/1,244 (1.6)
C. parapsilosis 14/1,244 (1.1)

284/846 (33.6)

158/846 (18.7)
66/846 (7.8)
50/846 5.9)

477/846 (564)
71/846 84)
71/846 84)
38/846 4.5)
66/846 (7.8)
74/846 (8.8)
37/846 44)
13/846 (1.5)
6/846 (0.7)
13/846 (1.5)

e RE 109 4 6 HEE=1&=H
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*= BEERREMBALTRANREEZZEEZMBHRMGER
ENGIESLZS BT (D) _— FHE R e
2008~2012 20132017 PERE) 059, =)
Gram positive 044 0.27 04 0.59 (0.52~0.69)
Gram negative 0.59 045 02 0.75 (0.67~0.85)
Candida spp 0.10 0.07 -0.3 0.67 (0.50~0.90)
S. aureus 0.11 0.06 -0.5 0.56 (041~0.76)
E. faecium 0.03 0.03 0 0.94 (0.56~1.57)
E. faecalis 0.04 0.03 -0.3 0.56 (0.33~0.93)
S. epidermidis 0.07 0.05 -0.3 0.79 (0.56~1.09)
P. aeuginosa 0.06 0.04 -0.3 0.64 (043~0.94)
E. coli 0.09 0.07 -02 0.71 (0.52~0.96)
K. pneumoniae 0.07 0.06 -0.1 0.93 (0.67~1.30)
A. baumannii 0.10 0.07 -0.3 0.63 (0.47~0.85)
Acinetobacter spp 0.02 0.05 1.5 1.25(0.73~2.14)
S. maltophilia 0.02 0.03 0.5 1.23 (0.73~2.07)
Serratia speceis 0.02 0.02 0 0.98 (0.62~1.65)
E. cloacae 0.07 0.04 04 0.52 (0.36~0.78)

AR—RREBEAKRE LA L
B mE - HAHEARE 5.69
(95% Cl: 4.19~7.72) - EH KB ®
BRz - HAAHEAR 438 £ (95%
Cl: 3.73~5.14) » =Rl AE WK
BHE - AAREARE 3.67 1 (95% CI:
3.20~4.21) o fui& K AR B A — AR
R R B AR
% » E. faecium Z AR & - A8 ¥ A
M 8.74 15 (95% CI: 5.18~14.74) -
E. faecalis Xz » H A ¥ A& 5.33
5 (95% CI: 3.13~9.07) > £ =8| %
S. epidermidis - A1 ¥ A & 5.29 &
(95% Cl: 3.70~7.57) 3 % 5 A
BA—MREEWIKEWHE @R

2B A8 8 A 0 S. maltophilia ZJ&
Mraxd - HAEH AR 5.88 B (95%
Cl: 3.43~10.12) * A. baumannii X
Z - RAHEAKR 5.20 & (95% CI:
3.82~7.08)  H#=A A E. cloacae - #
HEM A 420 1 (95% Cl: 2.76~6.38)
(kM) e

MRSA BAHH 68.4%
(80/117) » % # 67.7% (44/65) > VRE
MEF ] 14.3% (10/70) > % # 20%
(10/50) = CRPA Bf % HI #1 5% (3/60) -
% ¥ CRPA 8% (3/37) ° CRAB #f %
A E 25% (28/112) » % #] CRAB 19%
(14/71) (R F) o AL B & BB A B Mo
TR A PLE M W 42 AT VRE # CRPA

AR
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NEIEER Incidence density ratio (%)
(95% confidence interval) FHE]
2008~2017 2008~2017 (95% {E )
(MR ) (— I 5)

Gram positive 1.27 0.29 438 (3.73~5.14)
Gram negative 1.69 046 3.67(3.20~421)
Candida spp 0.38 0.07 5.69 (4.19~7.72)
S. aures 0.22 0.08 2.66 (1.51~3.11)
E. faecium 0.15 0.02 8.74 (5.18~14.74)
E. faecalis 0.12 0.02 5.33 (3.13~9.07)
S. epidermidis 0.27 0.05 529 (3.70~7.57)
P. aeuginosa 0.13 0.05 2.87 (1.78~4.63)
E. coli 0.16 0.08 2.01 (1.32~3.05)
K. pneumoniae 0.18 0.06 3.32(2.21~4.99)
A. baumannii 0.36 0.07 5.20 (3.82~7.08)
Acinetobacter spp 0.02 0.03 0.65(0.21~2.11)
S. maltophilia 0.12 0.02 5.88 (343~10.12)
Serratia speceis 0.06 0.02 3.61(1.77~7.35)
E. cloacae 0.18 0.04 420 (2.76~6.38)
x5 BEREEMRRLTRANEEAESRHE

2008~2012 2013~2017

PUEEVERI R PUEETERTER 2 BER (DTSR B R PRAERD
MRSA 68.4% (80/117) 67.7% (44/65)
VRE 14.3% (10/70) 20% (10/50)
CRPA 5% (3/60) 8% (3/37)
CRAB 25% (28/112) 19% (14/71)

HEFugiEs - MRSA ¥ CRAB #
TRt -
&7

A
aff

B 50 4% S0 AE R AR AR e B

e RE 109 4 6 HEE=1&=H

% I8 o8 A Rl o AR S B R R R - A
JA B % 0.73 & (95% CI: 0.66~0.79) °
T BF AR 27% W R $ A M o % Bl %
FERMNE R ERE - & 103 fEimE
T R RN R EA A EE
# 7 (central line bundle) * 3 18 F 4% #
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W HEE N B R B R W R AL B
%{: 2 7% F%éO%o [17] > é‘j‘%*}h?’]‘é
BF CEEAANBE T E BRI
R O B A B L R R
£H 27T EmERE S MR - mE
B FOREMB AR EENAN
Bl 2011 48 5.74%0 T B ENMNH 2012
F 5.04%0 0 HABET (18] - A%
#2013 FREGFOFZEMLS AR
ERLE $0 00 RN X = iy 8
HANH 2012 F 4.68%0 THEMAN
21 2013 4 2.52%0 ° 2014 4 2.46%o0
HABETH - FOREMEGAEET
& AR 38 0% P Q3 8 AR Bl L R
e o 5] B AR 2 T B R B EE AR B A AL
R He o

AR BERET - AR YR
PR FHKERETHERS - £
H S. aureus B BB KE 5% ° B4t
MAFQEEHANBENTENHM
MR EBREE B ERET
HO B A A S IR RE R A B
MRE EHIKGHE  EWHKER
HHRAKEEEMNMOLAREET
B EHEWKEEE TR HE
Wi EL S. aureus 5| 8 Wy 4% A0 B o 5T
B4 T BRAI2021] °

R R A R BT B R PR AT B
MRFEE  EWMKEREERY LK
531% RAEFWRG®EHE 364%
BREAKRE 88% 5 E&E LMW
B R F A CoNS, Candida spp., S.
aureus (8.71%), E. coli (8.18%), A.
baumannii (8.09%) ° Wisplinghoff H

AR EB 1995 4 5| 2002 4%
Wit R % - K& 49 BRI M
MRS 7T FHEE 24179 HE - %
MKERE 65%  EWKEEE
5 25% » SHEME 9.5% ° M RR P
RE A EAERF A CoNS 31% »
S. aureus (20%) > enterococci (9%) 2
Candida species (9%) [10] » Wu CJ %
A& KB IR 1996 E 2003 F
EREEMBMDARYE  FARER
BErhmARFEETERREREE
WE R S1% REEWKE®ERE
37% > BRASKE 10% > HthsmH
#16% 5ERELNEE  RFH
CoNS (16%), S. aureus (13%), Candida
spp. (10%), A. baumannii (8%) K E.
coli (8%) [22] » % 7% B8 % A6 Bl i 0 R
B VA AT AR K B 6 R K B I A
RMEEBETEWNKELERE R - €
ZEMAHRNBHEARGRER
R o BREEA M A RS E W
BAERRAMALREZB R AE
WA - # R eBORE B8 CoNS, S.
aureus F1 Candida species °

ARE W A B R TR
AR B BRI BI A0 5 f 405
TR 2 MR E B & 2k 3 % R
Fi pRAETB N F2FK
BE - TRERZEEER  EAER
TWHLEE " PREWER L ME
B Pk o 38 J6 R (23-25) © kR & MR
AMBR— R B R A - IR 5
W AR R % BT 008 R R AR
REHRBE  ERHEXENILER

JERAERIHERE
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HEZEEMWER  BEMERE
RALKE HmEM e G -

AR IR AR — R
Fr B R PR AR B L R B E. faecium
Z AR mE o M ERE 8.7
S. maltophilia Rz~ AA¥ A E 59
1% ; =02 A. baumannii > 1 ¥ J&
ME S2 % - RABIHA R WER
ARER A — R B R BE SR AR B ot R
# S. maltophilia Z JA I & - A ¥ B
M3 14 1% 5 A. baumannii Rz > A H
JAE 821 s =8| % E. cloacae -
A8 R E 6.8 £[22] ©

AREFQEEH A RBENN
# % MRSA ¥ CRAB T 43
VRE # CRPA H LF#3% - & # %
R S B AL E A E R B s AT
FETE (2008~2012 ) B #5844
(2012~2017 %) 6 BN ERBERHE
B, VRE # CRPA ¥ H 1%
%2231 GEMENERNE e
% KX VRE $# CRPA 42 4 3 iy
TR E  EREPOCEEMLS
REENMNWHE®R - X% E VRE
(20%) MEBEBERAERE R (50%) H#
B &4,y (57%) ° CRPA (8%) L%
BRAERER (14%) ZEZFQ
(13%) o
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Analysis of the trends and causative
pathogens of healthcare-associated
bloodstream infections after implementation
of central line bundles at a regional
hospital in southern Taiwan, 2008-2017

Chun-Lung Wangl’4, Yu-Chin Huangl, Jia-Lin Lin'?, Shu-Juan Tsai'?,
Ya-Lan Chen'?, Yin-Hsien Liu'?, Chorng-Jang Layi'*, Hui-Ying Chuang'?, Mei-Lan Shen'”

'Infection Control Committee,
*Nursing Department,
*Clinical Pathology Department, Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation,

*School of Medicine, Tzu Chi University, Hualien, Taiwan

This retrospective study aimed to determine the rate of healthcare-associated
bloodstream infection (HABSI) that occurred at a regional hospital in southern
Taiwan during 2008~2017. A central venous catheter (CVC) bundle was
implemented in 2013. The results indicated that HABSI incidence was 0.79 per
1000 inpatient days during the study period. Furthermore, the incidence density of
HABSI decreased from 0.91% in T1 (2008~2012) to 0.67% in T2 (2013~2017) with
an incidence density ratio of 0.73 (95% CI: confidence interval [CI]: 0.66~0.79).
In the study period, 2,090 cases of HABSI were detected, and 53.1% of HABSI
were caused by gram-negative bacteria, followed by gram-positive bacteria
(36.4%) and Candida species (8.8%). The most common organisms causing
HABSI were coagulase-negative staphylococci (19.3%), Staphylococcus aureus
(8.7%), Escherichia coli (8.2%), Acinetobacter baumannii (8.1%), and Klebsiella
pneumoniae (6.0%). We compared the difference in bacteria that caused HABSI
between the two study periods. We observed that the incidence of gram-positive
infections decreased from 0.44% to 0.27% with an incidence density ratio of
0.59 (95% CI: 0.52~0.69), while the incidence of gram-negative infections and
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Candida infections decreased from 0.59% to 0.45% and from 0.10% to 0.07% with
incidence density ratios of 0.75 (95% CI: 0.67~0.85) and 0.67 (95% CI: 0.50~0.90),
respectively. The reduction in the HABSI incidence at our institution coincided
with the implementation of the CVC bundle. Moreover, there was a significant
decrease in the proportion of gram-positive infections in the post-intervention
period. Therefore, the implementation of a CVC care bundle was associated with a
reduction in HABSI at a regional hospital.

Key words:  bloodstream infection, infection control, antibiotic resistance
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