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% #IKEE (Peripheral
vascular catheters, PVC) = % [t ¥ &
FRWEANE B REME  EEH
30~80% Wi ATEMEIT 8 M €&
# PVC X REREWIERE[] -
Alexandrou % A (2018) #E 51 &
R4 BHREETH 4 10% WRA
SeRRFREK  21% HWERESH
BHTHE 42— WEBIRES R
HERThE BEHE 49% BHT
SREHYRH - CHTEEMAIE
BEMFBEENDE  HEEN LT
B EEUBRRFELE — - HAE
KBRS B B R E[2-
3] o

B 4tH 3 % (needleless connecter,

NC) & ®# 5 N B R F % E # PVC -
REERMRNEE  EENRER
B - DR R S ER
R EBEERBGEERRAS
REEREMBRERE - REAK
TE LR 4 R B H 33~45% W] NC #
R HAEWNEEERAENE
WY TV B A B o R e [1.4] o
EHFEE ATORARKREERE
WEEFHNXER > ZiE A E MLE -
EESHRR MM AR S (primary
bloodstream infection, primary BSI) %
A8 % RELRKMERT -
Bt 90 BE T % 1 Ak R B L RR e SR
RESZHRTTHETERN R
MHAXFRESEEF R ITH

BIREENFESFH  BROBCEERE
5 A IR - R IR B IR )
A YT AR [4-6] c TE2EHAR
Bt 1992 il BHEHERY
B4 % 5T (Luer-lock) » 3% & 41
ESREALK FERG > EIFEER
AR #E (Split-Septum) » I A\ 1
BEVEB R L ®RELHE &
WK EEZFER > LRAREHR
b g u T REE(T]

J& 5 AR I W B AR AR AR
# % (a mounted open system, MOS) °
#2017 & 11 A F% - ARFER RFHR
FERHAXNFIREEE (a compact
closed system, COS) * # ¥ B 1E X
AR EER o Bt KRR
] 3t & 2016~2018 4 b #5433
MXEARFIRERE T ELAE
FHABRAFIREEEHRD WK R
S AR M AR S - I LB A R
A e

M7 E

AMARNGAFHELEEZF R
REMRRE  £H 42K £EAK
E—RREE  HFHTRRKELE
MEMRERNRA  REEBESE
R o TR HI R (SR
&) 21 A a¥EERILE 1:7~8 ¢
FREBKREIFZEHAZIU 2% CHG
(chlorhexidine gluconate) ¥ #& KX J§
B3I REWR—RFHITA; HFHEEH
EREE - B 75% BEHMRESE
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B— HEAXFIRERE Q-Syte

Rl ARRNE TR REKREH
r]JE o

Bt 28 3R 2] 0 1 B B 7 R R R
A 7 i (retrospective study) * &
R 2EFER COS 4 (Q-Syte) 1
— BEBEZSHF.G2017F 11 A1 H
Z 2018 4 10 F 31 HH# M - HEA
% %% MOS #1 (PERFECT) %0 [ =
EI# % 2016 4 11 A 1 HE 2017
F£10 A3 HRRREFAERA#
IREHWHA » M2 B Gonzdlez
Lépez (2014) A Z IR £ R %
Bt MINFTH 18 R LHE B#%
BIREEED 24 NEHHEA S AR
PEFBERNBERETEE —
B HRBEEHZS 1. 18 &L
THA 2. REEFRE ESRE W
FA 3 RERA 4. BRFQEIK
HE (H4 central venous catheter
peripherally inserted central catheter »
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B= FRMNEFIKERE PERFECT

A A perm-Cath R ¥ ik BE 2
femoral venous catheter) 5§ A ~ 5. 1
Fr A R [ B 4E 3@ MOS A7 COS &
STEZRA 6. Bl RH MK EIR
HWE - w5 BEMEAE LR
BRE—BER TREEHRER
% AR £(8] o £ ] SPSS 220 £
B R AT EATHAERE EL
Mo NEFEHEE MM ETE A LR
REEEEERBN - TEALR - &
RIS HESFEEZAMN
B Up< 05 HAaHK LA REE
#& o Ik kX T &2 % Ray-Barruel
FA(2014) TN - REERE
TR EHFCEA  ERH/RE
MR B REEY EEH
ERMNEREFRELRCIREBLE
PNMR A& F[9] © Primary BSI ® &,
2 & HHIR 2016 F CDC & & %
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e TRBRETZOARE BT
7 Bl 2 S 8 3Lt 3000 RK 4 51 B 4 B
BRE WE LRRLEZEHBHA
o BETHARERRERELE -
ERMERRBZLL# S Primary BSI
BEZIEWARE > BRI IHW
SR E R A2 o H AL R T R o A
HERER Q%Y BB RE
RinEE% - A RABABEZT O
ABERBLZEECEN > AT EHN
VGHKS19-CT5-02 °

fm R

W& 2016 £ 11 A 1 HZE 2018
£ 10 A 31 B RLERRE A
FERAZREHHHFAL 1,070 A -
B 1 AEHEER S FH 630 A
(58.9%) ~ %W 440 A (41.1%) > 8
A4 20~99 B - FALE 69 & ° MOS
MK E 440 AKX > COS K& 631
AR > COS #LF¥4EE 678 & * &
# MOS #1 66.3 5 ; COS 4 F M 5
60.9% > B MOS #HF ¥ 56.1% °
COS #AAERME#H 248 A (&
39.3%) © # % A MOS A H¥ERR L
# 171 A (5 38.9%) ; COS 4l
fEoE 113 A (& 17.9%) © ¥ MOS #1
79 A (& 18.0%) HE > SiEMALE
FE MR RBERF R
BEERELEAG LEFLEE (AX
— D)o

MAEERAZEEHREIR A
BEZ LB : MOS A FHHEZH

99+8.1 X It COS #4 8.7+63 %
HEHXB K EHRFLEZFZE @
= 014) - BERIERF @ - MOS 4l
£ 160 A - BAEEX 364% - B
REFH 07+£1.4 K COS 4%
121 A BAZE 192%  JERRE
03+09 K- WMAEHTLEFE
£ (p<.001)° EFTHMEEFIRR
AB MOS 4 17 A 3.9%) > k¥
F30.06+04 X > b COS 41 13 A
(2.1%) > 003+02 X% > kB HFT L
BEEER (p=.068) k= -2016
£ 11 AR 20184 10 AR 23 %
Mmoo HRFE S FORRE
R AL A B AR R
HEEEENBOLARLER 4 £
MOS 4% 3 A (0.7%) B E W - 45
& 93 RE M4 ~ 43 & HIV (human
immunodeficiency virus) [ ¥ B i %
K38 BNETHERAMLEERS
RIEMEE cCOS HHEF 1 A (02%) >
% 90 Bt o MR~ bR RSB
HECEEGERE  WHEREE
REHFLEEFELE p=.191); H
HRAARAEFREENMEERER
4 > Primary BSI 2 3 R B A i & 3%
oo AR LT 5 R AL AL JE AR & AT 8%
RHE > NER 2 MEREATHZ
FHIKEBEE - L F U Klebsiella
pneumoniae T % * QAKX = o

i —3F DL & #F3E 5 a A R B
o R PR T AL~ FE B
B~ HEERR AREERRSS
B UREEH BIRX -~ ERZAH
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R— MMBEZEBISIELEE (N=1,071)

HEATH MOS #H (n = 440) COS # (n = 631) p
EEERES) EEERES)

TR 122
5 247 (56.1%) 384 (60.9%)
[°q 193 (43.9%) 247 (39.1%)

BEPRIA 885
Fe] 171 (38.9%) 248 (39.3%)
i 269 (61.1%) 383 (60.7%)

BfERE 984
Fe] 79 (18.0%) 113 (17.9%)
i 361 (82.0%) 518 (82.1%)

Primary BSI 191°
g 3(0.7%) 1 (0.2%)
i 436 (99.3%) 630 (99.8%)

b FREFNGMERE  TPN (total parenteral nutrition) 5 Primary BSI (bloodstream infection) #&fg 5
A E MRS - BAER RS 18 A AT B YT [B0AE 2% 14 4L 5 MOS (open-system) M3
AR 2016 4 11 H 1 HZE 2017 55 10 A 31 H > COS # (closed-system) IZHART 2017 4 11 H
1 HZE 2018410 H31 H -

R” WEZEBEELLE (N=1,071)

AIE MOS #H (n = 440) COS #H (n=631) p
S REHE S REHEFE
SlivA 4 VUsrfilE (a-b) Rk Va5 fiEE (a-b)
iR 66.3 19.1 67.8 17.1 183
68.0 54.0~82.0 70.0 56.0~82.0
fEEE H 99 8.1 8.7 6.3 014*
70 40~130 7.0 40~11.0
ARG A B 17 (3.9%) 13 (2.1%) 095
R 0.06 04 0.03 02 068
0.0 0.0~0.0 0.0 0.0~0.0
e A S 160 (36.4%) 121 (19.2%) 000%
RE 0.7 14 03 09 000%*
0.0 0.0~1.0 0.0 0.0~0.0

VU5 A7#E (a-b) a By 25 HAM 0 b By 75 B > p < 05 * p < 001 ** » MOS (open-system) 45
ZHAR 2016 5 11 H 1 HZE 2017 4 10 H 31 H » COS #H (closed-system) HZEHAR 2017 4% 11
H1HZE20185% 10 H31 H -
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[BEE ERE R AEZISIN
MAH  BeRE BN BHESSO

MOS # Casel
93 AN HIMEE

Case2 Enterobacter cloacae

43 B - KR
ik & R T O

fiti %

Case3 Acinetobacter junii »
38 AN - BEHR Klebsiella pneumoniae

A PF R R R
TEfBRE

COS#H Casel
90 LM » Bk~ maltophilia
UAPRE KA BEE T
BTSSR S

Klebsiella pneumoniae

Stenotrophomonas

26 K 19K  NT85312 NT15,094

46 K 36 X NT819,175

26 K 13K NTI121912

24 K 19 X NTI166,835 NT8,781

BT o # R %3 Primary BSI $1443%
ZH (p=.006) REKR (p = 046) H
B TRAREHENM 1 X &
%] Primary BSI f1 i R 4 09 5 5 1 =2
L1645 TFEIE¥ w1 X > v 16%
o R e 0 R o B A AR AR SR KB
# % > Primary BSI By & th % 5 -
BIRRE® I 1 K %4 Primary
BSI W44 & 3w 3.6 4% ° Primary BSI
smn - BB FEEERER
JERRBEBIHER - AxWN-

& &

3% Gonzilez Lépez % A (2014)
MEEEBRRBRBERE 642 L

FA - WRILEAL PVC A B RE
KTEHTRE 4.1~6.0 KA
B B R KR AR WA BHE B
BO(EE BB #RR AR
i fE ~ E AR B AR ) COS 4l
THBEY  ZHNEZEEE (p <
001) EEHRREEREMANE
BEEELE (p=.572)  MOS 4 2.5%
(75% Gram positive cocci, GPC »
25% Gram negative bacilli, GNB) °
COS #1 2.2% (100% GPC) * R & H
F& VL Staphylococcus epidermidis #x
% > 5 52.4% (11/21) [10] > AHF R
REMEEMFIERHEE - KW
M A FFER COS (Q-Syte) A HE &
% 7 MOS (PERFECT) 41 - W4l &%
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xRN FEHRMLRREZESHEES N

B p Odds ratio 95% C.I.
#HAT (COS) 698 58 04~921
e 991 1.00 94~1.06
TERT (59) 973 1.05 05~21.99
G HERIA 620 A8 03~8.59
ESge it 127 10.50 51~215.44
fEEEH 006%* 1.16 1.04~1.28
AR K8 046% 3.64 1.02~12.91
HE R R 313 70 35~1.40

p < .05 *; COS (Closed-system)

MR BRRE S ETEMER
BERBEZFEE HEBEHNAEHR
KERPVC BE 3 Rtk B%E
M MOS A EERRE - 8K k%
4 % R Primary BSI # b COS 417 -
HERABEINAFLEZZE
<.001)  BERRAEWMAREEZ
£ (p=.191) R%ZX MOS 4l 0.7%
(100% GNB) > COS # 0.2% (100%
GNB) © # It Gonzilez Lopez % A By
MAER  REHFEL KP. 7% -
5 40% (2/5) c EAHAE 1,071 £%
B B REE AR 1~46
XT% > MK 7.0 X (HEAfLiE
40~120 X) F35 92 X - {E R
BV AR R 4 f1HE - MOS 4
W3 AL A H P EE 327 Ko
FHERERRHE 227 X FEEK
FER KB AL 2 Primary BSI # %|
HREARE (T EHLMEREH
E) ATE 3 MEEEEREN LT
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WERER A%y WBE - RE
RinEES  PHEAEPERE A
342,133 7t HEEHE M 1 XEK
BABENEpRELE 15,094 7T
T COS Al | friy & H %24 K-
®KER 19 K - HmBHRER 166835
T WEEWN 1 KA
BHRXHE 8,781 T (k=) MAAMHR
AEBURARLEELT % - {240
BAEERABEBRKEHAENENR
GNB - 7] #6218 £ %% /1 £ % KR B
ZFREMERNEZHE  XRNFE
BELAENE mitwmt - FUL8E
AN MR EREH &P E Primary
BSI HALEEH REFIRRATH - B
BEHMA  BAERRRRBHMS
RAEWEREE - BERAZTTHER
MOS = COS £ -

& B Pohl % At 2014 4 4
HQER IR B LB AT R BB R O 4 0 AR
Q-Syte AT % - WA EBREHE -
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ZrmEE - LERME 55 K5 297
a4 BREBEEHANRYH EKR
Q-Syte & 2.55 BT - (KA R T 4
1 3.92 BT © & SO0 HEAEEHF
FBIRE4 EITEER 8% - Q-Syte &
0% * ¥ Q-Syte EEF|I M - L& ¥
M BRARKAZ2TE EENE
JRFSTHE] - AT EFEHER
MOS £4L 1.36 BT » COS £41 3.50
Bt(8]: ARz 2R HAREIRE
# %4 PERFECT £ 7 jt * ® 2 #H
RAFIREZ Q-Syte #1E 32 71 MM
BABRIEBH L BEREA : 2F
EHREABPATHHE A - MOS &
MBABRIAGFRORECRES
RMBRGREEER > HHEREF
RARIREZZERLERMTIY 71
- COS Alff BT HBAERN - F
366 B FULREFFIERF
AR 34 47 335,500 AHK > BT
BB TR 27,958 A4 - R 5
S ERRHANE > BREHERKL

KH BIRIIFIRERERARNZLEER

HHYRFERAAERERREZEN
ML 15 NERTINERR
B 0 100% # A COS B A& - A
MOS T FEFFIRITHE - €W
MERMENREERHT FRE
HEFEOEBREARK (RE) BW
COS & f& % fT 12 IR 7 o 7R R 4 & &
MR EHE wED - ERE KR
2ERA - UL RERSAER -
BF| 2 T ARL B 2 S 4R I T TR 1RO
& FHb-FAwESR ER - #IK
REFHOHBE  BEEHEHT
EABNBEBEBEANEY W RE
ABTHETMEREHRERE - T
RHRRA

& &

AXEERFATRNEMEKE
HimAREWTE - BAR COS ALk
BERSEHMNERE RLEERER
REBBAR - E A0 R FE o &

HH JRRHFER AR IR R
KSVGH

MOS 0.7% NT7 71 % AL SH

CcoS 0.2% NT32 66 5 *
Gonzélez Lépez, et al (2014)

MOS 2.5% €136

CcoS 2.2% €350
Pohl, et al (2014)

MOS 8% €3.92 5543

CcoS 0% €255 297 4%
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A MOS # & # K&k & FHE 1Y &
Mo~ B AR AR RS B R R W
B RPN BRBELSR TR H
PARE IR E 3% E BN R IRE S
¥ ELZBEMNMERBERRIH
FE—EEMEE - FHib - BROEEE
EHERAEBRBIRRNELE £
i Primary BSI # fE& H & -
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Risk factors for bloodstream infections
and differences in medical expenditures
between open-system and closed-system
needleless connectors: A retrospective
study in a medical center

Fang-Chen Chen', Fei-Ching Yang’, Yen-Ni Han’, Chi-Chieh Lu’,
Hung-Jiun Tsai’, Chia-J ung Lu’, Ya-Shin Tsai’, Hung-Chin Tsai'”

"Infection Control Unit, Kaohsiung Veterans General Hospital, Taiwan
*Department of nursing, Kaohsiung Veterans General Hospital, Taiwan
*Division of Infectious Diseases, Department of Internal Medicine,

Kaohsiung Veterans General Hospital, Taiwan

Purpose: Closed-system (COS) needleless connectors (NCs) have been found
to reduce the risk of microbial infection compared to open-system (MOS)devices,
according to previous studies. However, the cost-effectiveness and risk of venous
complications and primary bloodstream infections (BSIs) have not been previously
reported in Taiwan.

Methods: A retrospective time-series analysis of medical records was performed
on 1,070 patients who had received intravenous injections between November 01,
2016 and October 31, 2018, in an infectious disease ward at a medical center in
southern Taiwan. The MOS group consisted of 439 patients who had used MOS
NCs, while the COS group consisted of 631 patients who had used COS NCs. The
extra medical expenditures were calculated among patients with primary BSIs.
Thereafter, logistic regression analysis was used to analyze the risk factors for
patients with primary BSIs.

Results: The MOS group had a significantly longer duration of catheter use
compared with the COS group (MOS, 9.9+ 8.1 days; COS, 8.7+6.3 days; p =
0.014). Regarding the frequency of venous swelling, the MOS group experienced
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significantly greater frequency of venous swelling than the COS group (MOS,
0.7%1.4 times; COS, 0.3£0.9 times; p <0.001). In contrast, no significant
differences were found in terms of phlebitis frequency between the two groups (p
= 0.068). During the study period, a total of four patients had experienced primary
BSIs (three in the MOS group [0.7%] and one in the COS group [0.2%]; p = 0.191).
All primary BSIs were caused by gram-negative bacteria. Logistic regression
analysis showed that there was a significant correlation between primary BSIs
and the duration of catheter use and between primary BSIs and the occurrence of
phlebitis. Additional expenditures for the primary BSIs cost NT15,094 per day in
the MOS group and NT8,781 per day in the COS group.

Conclusion: There were no significant differences in the occurrence rate of
primary BSIs between the MOS and COS groups due to the small sample size.
The adaptation of the COS group was preferred over the MOS group because of
its superior convenience and lower time consumption. However, the results of the
multivariate analysis showed no superiority of one medical device over the other.
Reducing the duration of catheter use and the occurrence of phlebitis are key factors
in preventing primary bloodstream infections.

Key words: Needleless connecters, Q-Syte, Primary Bloodstream infection,
Phlebitis

thEE R 110 £ 8 HE = —& Uil



