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Summary

Intraluminal contamination of catheter hubs has been recognized as the most frequent cause of
catheterrelated blood stream infections. We have investigated the efficacy of a new hub device,
Planecta SC* (PNSC), in preventing endoluminal catheter contamination, compared to a conven-
tional three-way stopcock.

Adults patients requiring an intravascular catheter placement for at least 48 hours in intensive care
units were randomly assigned to receive either the infusion device with the newly designed hub,
PNSC (P group, n=89), or with a conventional three-way stopcock (C group, n=73). To evaluate
intraluminal contamination, we examined the bacteria isolated in the inline bacterial filters which
were attached to downstream of the injection ports. In addition to the clinical study, we conduct-
ed a bench study to investigate if use of protection caps or strict disinfection technique prevented
intraluminal contamination with this new needleless connector.

The incidence of bacterial contamination was not significantly different between the groups (P
group 9/89 (10.1%) vs. C group 6/73 (8.2%), P=0.79). There was no correlation between the num-
bers of injections, duration of the use of the device or the microbial contamination rate. In the
bench study, protection caps and disinfection technique significantly decreased microbial trans-
fer from the hub to the fluid space.

We concluded that the use of the new hub device did not reduce endoluminal bacterial contami-
nation rate in comparison with that of a three way stopcock. Intraluminal bacterial contamination
may be reduced by either strict disinfection technique or when a protection cap is use.

needleless device « catheter contamination ¢ three-way stopcock
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BACKGROUND

Intravascular catheters are widely used in critical care pa-
tients, and continue to be one of the main sources of hos-
pitalacquired bacteremia [1]. Since intravascular catheters
provides direct access to a patient’s bloodstream, the use
of these devices can predispose a large number of patients

to risk of acquiring catheterrelated bloodstream infection -

(CR-BSI). CR-BSI is common in ICUs and is associated with
significant morbidity and mortality [1].

Micro-organisms can access intravenous catheters via sev-
eral routes, the skin surrounding the insertion site, admin-
istration of contaminated infusate, operator’s microflora
and contamination of the catheter hub itself. Of these ac-
cess routes, the catheter hub is the most common site for
CR-BSI [2]. In order to prevent CR-BSI, it is essential to re-
duce colonization of bacteria at the catheter hub or to min-
imize intraluminal microbial spread from the hubs toward
the catheter tip.

Although needleless connectors are generally thought to
be able to prevent CR-BSI [3,4], they have been primary in-
woduced into clinical practice to reduce needle stick inju-
ries to healthcare workers [5].

The results of the clinical trials on needleless connectors
conducted on the evaluation of potential risk reduction
of contamination during injection procedure are conflict-
ing. Several studies reported that needleless connectors
did not increase the risk of CR-BSI when an appropriate
disinfection regime is employed [4,6]. Conversely, blood-
stream infections by needleless connectors were reported
in the home healthcare setting, while manufactures guide-
lines were not strictly followed and thorough training was
not provided [7].

The aim of the present study was to investigate if this newly
developed split-septum needleless connector reduces intra-
luminal contamination when compared to a standard three-
way stopcock. We performed a prospective, randomized and
comparative study to assess the efficacy of this device in the
prevention of hub-related line contamination. In addition
to this clinical study, we conducted a bench study to inves-
tigate the risk factors associated with intraluminal contam-
ination with this needleless connector.

MATERIAL AND METHODS

Clinical study: Setting and population

The study was conducted in Tokushima University Hospital,
Nagoya University Hospital, and Okayama University
Hospital. Each hospital has an infection control program,
with a physicians trained in internal medicine, infectious
disease, and hospital epidemiology, as well as an infec-
tion control nurses. All are tertiary care teaching hospi-
tals. Tokushima University Hospital, Nagoya University
Hospital, and Okayama University Hospital have a med-
ical-surgical ICU of 10 beds, B beds, and 8 beds, respec-
tively. Informed consent was obtained from all partici-
pating patients and the study protocol was approved by
the ethical committee of each hospital. Patients were en-
rolled into the study when admitted to the ICU and re-

Infusate
Burette
x Injection port 1
or on
3-way stoprock w
bactenia filter
Injection port 2
Planecta SC* a
Access to vein

Figure 1. Diagram showing the general scheme of the catheter
system used. Pictures show 3-way stopcock (upper) and
Planecta SC® (lower) used in the study.

quired central venous catheter or peripheral venous cath-
eter placement.

Intravenous infusion device and randomization

During the study period, patients were randomly allocat-
ed to receive intravenous infusion therapy with either con-
ventional three-way stopcock (conventional open system, C
group) or the needleless connector system (Planecta SC®
{PNSC), Japan Medical Supply Co., Ltd., Japan) (P group).
Randomization was controlled by the clinical research cen-
ter of each hospital. Both three-way stopcock and needle-
less connectors were set in the middle of the intravenous
infusion line. A bacteria filter (F-2 filter, pore size: 0.2 pm,
membrane size: 10 cm?, Japan Medical Supply Co., Ltd.,
Japan) was inserted (Figure 1) downstream of either the
needleless connectors or three-way stopcock. All intrave-
nous fluids, additives, and medications were administered
from the needleless connector or three-way stopcock up-
stream of the filter. However, all antibiotics and the drugs
that do not pass through the bacteria filter were injected
through the injection ports placed downstream of the filter.
Intravenous drug therapy was determined by the attending
physician. Data were excluded when any of the following
case were noted; accidental removal of the catheter, acci-
dental administration of antibiotics through the bacteri-
al filter, use of <48 h or no infusion through the three-way
stopcocks or needleless connectors, loss of microbiologic
cultures because of technical reasons.

The needleless connector

A new hub device, PNSC, was a split-septum needleless de-
vice. The needleless connector which consisted of 3 parts:
main body, a synthetic rubber septum with preslit, and a
cap. When a syringe is inserted, a membrane slitis opened
allowing infusion. The rubber slit then reseals upon remov-
al of the syringe.
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. Hub and infusion line manipulation

The injection ports were used for single dose of drug or con-
tinuous infusion. Needleless connector were used accord-
ing to the manufacture’s instructions, which include disin-
fecting the connectors with 80% ethanol containing 0.1%
chlorhexidine swab twice, with a drying time of at least 30
seconds and confirming the surface of the device was dry
before and after each use. In comparison, the three-way
stopcocks with injection port and standard luer caps were
disinfected with 80% ethanol containing 0.1% chlorhex-
idine swab. All infusion lines containing infusion devices
were in-use at least 48 h in clinical setting. All staffs includ-
ed in the present study were fully trained in the disinfec-
ton of these devices before the study was started. After at
least 48h of use in sity, both closed and open systems were
changed aseptically.

Microbiologic analysis

The bacteria filter traps all microorganisms mechanically
in infusate, and we investigated the contamination rate of
the filter. In the present study, we defined the contamina-
tion rate of the filter as the contamination rate of the line.
At the termination of the study, the whole infusion line
was removed from the patients, and infusate was replaced
with Soybean-Casein-Digest (SCD) bottles (Trypcase Soja
(TSB-ST), bioMerieux s.a, France) with meticulous caution.
We had checked this procedure did not contaminate the line
in preliminary study. The infusion device and inline filter
were flushed and filled with one hundred ml of SCD broth
gravitationally. The filter was filled with SCD, and then the
tubing was sealed on both the upstream- and downstream-
sides of the filter by tube-sealer. The sealed parts were then
cut off, and the filters were collected for microbiological
cultures. All procedures were performed with strict atten-
tion, to avoid contamination. The filters were placed with
the upstream side up in a conwiner in a well humidified
condition and incubated at 30-35 degrees of centigrade in
air for seven days. The filter housing was not dismantled be-
fore seven days of incubation not to contaminate it. The sur-
face of the bacteria filter was then observed for colonization.
The filters without any colonies were determined negative.
Organisms were identified by standard laboratory methods.
Coagulase negative staphylococci were speciated according to
the method described by Kloos and Smith [8].

Bench study

The surface of needleless connector can be externally
contaminated by microorganisms present on the skin flo-
ra because these devices do not have a protection cap. We
conducted the bench study to evaluate whether the hub pro-
tection by cap was able to prevent colonization. Two hundred
eighty-three infusion devices with both needleless connectors
and bacteria filter were randomly assigned into two groups;
one group (n=134) contained the needleless connector with
protection cap and another group (n=149) contained the
needleless connectors without protection cap. These devic-
es were left on the floor well-air<conditioned at 25 degrees
of centigrade in the laboratory for 96 h. Then the protec-
tion cap was removed and trypticase soy broth (10ml) was
flushed through the needleless connectors with (n=67) and
without (n=67) standard disinfection technique. The same

Table 1. Colonization of bacteria filters according to duration, number

of injection.
P group Cgroup p value

Contamination,

n (%) 9 (10.1) 6 (8.2) 0.79
Duration (h) 71.1£10.8 68.1+13.4 0.12
(ontaminated 74.8+16.0 67.8+12.5 0.39
Non-

conCaiiniiied 70.6+10.1 68.9+13.6 0.21
Injection, n 6.0+43 49434 0.07
(ontaminated 4.8+4. 25+0.8 0.21
Non-

contaminated 6.2+43 51435 0.10

amount of soy broth was also flushed through the connec-
tors without protection cap with (n=69) and without (n=80)
disinfection technique. Disinfection technique same as de-
scribed in clinical study was applied for this Bench study.
Bacterial examination was performed with the same meth-
odology as that used in the clinical study.

Statistical analysis

Data were analyzed by the Fisher’s exact test. With regard to
the bacterial contamination ratio of the inline filter, stratifi-
cation by the duration of the equipment used, the numbers
of injections from the three-way stopcock were performed.
Relation between contamination rate and length of usage
and number of injections was analyzed by Bartlett’s test with
post hoc analysis of Kruskal-Wallis test. P-values <0.05 were
regarded as significant.

RESULTS

Patients and inline filter

A total of 46 patients were recruited into the study (31
male, 15 female with a mean age of 62 years, range 21—
85). Twenty-four inline filters of this sample were exclud-
ed from the analysis, because they were used less than 48

- h (12 filters), or there was no access to the injection port

(12 filters). However, one filter used for 42 h was included
because bacterial contamination was identified. Complete
data were collected on 162 inline filters from 46 patients.
The C group consisted of 24 patients with 73 administra-
tion devises. The P group consisted of 22 patients with 89
administration devises. None of the patients who participat-
ed in the trial showed symptoms of CR-BSI.

Microbial contamination of bacterial filter

There was no significant difference in the contamination
rate between the two groups. Table 1 shows the results of
the risk stratification according to duration of the device
used, and the number of injections. There was no signifi-
cant difference in the duration of device use, or the num-
ber of injections between two groups.
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Table 2. Microbiological findings in the 15 cases from bacteria filter.

Bacteria (FUs
P group
1 Micrococcus sp. 1
2 (oagulase-negative staphylococci 2
3 Bacillus sp. >3
4 Bacillus sp. 2
5 Bacillus sp. 1
6 (oagulase-negative staphylococd, Enterococcus 2
faecalis
7 Bacillus sp. >3
8 Corynebacterium sp. 1
9 Coagulase-negative staphylococci 1
Cgroup
10 Pseudomonas sp. >3
n Corynebacterium sp. 1
12 Acinetobacter sp., Enterobacter cloacae >3
13 Coagulase-negative staphylococci 3
14 Staphylococcus aureus 2
15 (oagulase-negative staphylococci, 3
Staphylococcus aureus

The relationship between the incidence of contamination
and duration of the device used or the number of injectons
was analyzed by using the combined data of the both groups.
Neither the duraton nor the number of injections was sig-
nificantly related to the incidence of contamination.

Micro-organisms isolated from inline filters

As shown in the Table 2, micro-organisms were ident-
fied from each group. Various species of coagulase-negative
staphylococci were detected (5/15, 33%). Other Gram-pos-
itive skin commensals such as Bacillus sp., Micrococcus sp.,
Enterococeus faecalis, Corynebacterium sp., and Staphylococcus
aureus were isolated. Bacillus species were isolated in P group,
but they were not found in C group. Gram-negative bacteri-
um, such as Pseudomenas sp., Acinetobacier sp., and Enlerobacter
cloacae were isolated from the C group.

Bench study

Table 3 shows the contamination rates of the bacteria filter.
The rate of fluid pathway contamination was 10% (8/80)
without protection caps and standard disinfection technique.
However, no contamination was observed in the fluid path-
way with protection cap or with alcohol swabbing disinfec-
tion. There was significant difference in contamination be-
tween the device with and without protection cap (0/134
vs. 8/149, P=0.008) or with and without disinfection tech-
nique (0/136 vs. 8/147, P=0.007) respectively.

Table 3. Bench study of contamination rate of bacteria filters
according to protection cap and disinfection.

Caps Disinfection Contamination
(+) 0/67
t+) 0 067
“) (+) 0/69
(=) 8/80
Discussion

In the present study, 10% of infusion devices with needleless
connector were contaminated with microorganisms and 8%
with conventional three-way stopcock. The difference in con-
tamination rate was not significant between the groups.

Our results are in agreement with the previous stdies [4,9-
11]. Seymour et al. reported the rate of contamination was
not significantly different between with needleless device
(17%) and three-way stopcock (14%) [4]. Luna et al. also
reported that the rates of catheter hub colonization and
catheter colonizatdon of hub origin were not significandy
different between the needleless connector group and the
control group [9]. On the contrary, Casey et al. reported
the bacterial contamination was significantly reduced with
needleless devices (6.6%) in comparison with that of three-
way stopcock (18%) [12]. Bouza et al. compared the inci-
dence per 1000 catheter-days of catheter tips colonization,
of hub colonization, of skin colonization, and of CR-BSI
[13]. The incidences of catheter tip colonization and hub
colonization were significantly less with needleless connec-
tors than with conventional three-way stopcock, while the
incidences of skin colonization and CR-BSI were not dif-
ferent significandy.

There are several types of needleless devices e.g. split-sep-
tum and a Leur-access mechanical valve needleless device.
Leur-access mechanical valve needleless device may increase
CR-BSI compared with splitseptum needleless devices [14].
The newly developed split-septum needleless connector in-
corporates an isoprene rubber compression seal in the flu-
id path when a male luer is introduced. It automatically
reseals when the luer is withdrawn. Microbial contamina-
tion of the closed system may occur through the introduc-
tion of microorganisms attached to the external surface of
the device during the injection process [4,12]. Seymour
et al. and Casey et al. reported the high levels of micro-
bial contamination on the external compression seals of
the needleless devices [4,12]. A risk for CR-BSI with these
devices was increased when strict aseptic techniques were
not applied [7,15). In vitro experiments with appropriate
disinfection techniques, the barrier properties of needle-
less device could prevent organisms from transferring into
the fluid path by 94% to 98.7% [3,16,17]. In other words,
contamination of external seal can be origin of fluid con-
tamination in 3-6%. In the clinical trials, use of a needle-
less system strictly following the manufacture’s recom-
mendations did not increase the risk for CR-BSI [4,18].
Education of healthcare staff is essential to ensure con-
tamination of the devices is reduced. In the present study
all nursing staff were educated to disinfect the devices ap-
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propriately. We did not repeat education and inappropri-
ate disinfection might be a cause of contamination of the
needleless connector. The microbial contamination of the
needleless devices may be related to other factors in the
clinical setting; hygiene status of the patient’s skin, acci-
dental exposure to contaminated infusates or syringe, con-
tamination by the hospital staff during manipulation and
removal, and the presence of drug-resistant micro-organ-
isms in the hospital environment. These factors might in-
fluence the contamination rate of needleless connectors
in the clinical setting which reflects the higher incidence
than that of an in vitro setting.

The catheter hub has been recognized as the site for mi-
cro-organisms colonizing and causing CR-BSI, particular-
ly for central venous catheters [2,19]. Bacteria and fungi
may reach the internal surface of the catheter connector
during manipulation by the hospital staff and then are col-
onized in the entire lumen of catheter thus reaching the
bloodstream [19]. Some studies examined the contamina-
tion rate of the external or internal surface of the hubs or
entry ports [4,9,12,13]. The contamination rates of stop-
cocks were up to 45-50% in most studies [20].

In the present study, we found that 10% of infusion devices
with needleless connector were contaminated with micro-
organisms and 8% with conventional three-way stopcock.
Snydman et al. and Trautmann et al. reported the rate of
contamination of infusion fluid as 4.8 and 16.3%, respec-
tively [10,11].

The surface of needleless connectors can be external-
ly contaminated by microorganisms present on the skin
because their injecton surface of the port is not protect-
ed. We conducted the bench study to evaluate whether
hub protection by cap was able to prevent colonization.
The results demonstrated that protection caps and disin-
fection technique prevented microbial transfer from the
injection port to the intraluminal fluid pathway. In the
clinical study, 100 ml of SCD was flushed to retain micro-
organisms from the infusion line, while we used 10 ml
of soy broth was flushed to analyze contamination in the
bench study. Adams et al. used 10ml of 0.9% saline flushed
through the needleless luer access devices to collect mi-
cro-organisms which contaminated with internal path-
way in vitro setting [21]. We are not sure it was enough
1o collect micro-organisms, however it revealed that dis-
infection of the surface of needleless connector is impor-
tant to prevent CR-BSI. The rate of microbial contamina-

tion in the clinical study can be reduced to the level of

bench study by using protection caps and providing dis-
infection technique. Further clinical studies are needed
to prove this hypothesis.

CONCLUSIONS

The results of our study suggested that the use of the new-
ly developed split-septum needleless device is no more ef-
fective than three-way stopcock in preventing bacterial con-
tamination of the infusion device. These results reinforce
the need for appropriate disinfecdon before injections or
additional use of hub protection by cap and these factors
may also reduce the risk of CR-BSL.
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-BPUBESIFBRELHE, HVT, R, FiFEREE

HURESFEARER (ECERETR) €577

- BREORE

- FRRSERORI (RENE, pERE, 0k

cFLAX-0ORE (B, 577X, HBES)

- FRstoRBs L UVEAENKT GEDSEERAA
DfEH) :

- FEFRSLURBRAENRIE

AL LTFIR I R4y 72ATEE
BEOBRE, FEFHAXORIE, v—%>71C
& AFINBAEWIS

- FERFERSORFSLURR (BE, 79 XAy
F,EFYt Aty b-LO-H4-%)

(Roberta C : Risk Management Handbook : For Health Care
Organization. 4th ed, Jossey-Bass 2004 ; 287—318 & Y fERE)

ZA—AFarer ), EHTIERBEOH
AR EELERE LS. HHOFv2))
ArD—HER2IIRT.

FH7OE L, F/E>»LOBERE, T
BAF v 7~OHLXED, KE, FiF, Fi
TiDOBEIESE, ICU, RHS~DERL V-T2,
ELDH T IO L AOMAERTSH .
OHIBEEBECHMTIRE . BEIFFHEICH IF
B, THRMAS v IDPCFEWERY v 7 (%
FHRF 9 72 EFWERA Sy 7129 TWEH
EbLHB) IIFTTEESNS., FERERB X U
ZArREHHFECLVBERICHEESh e iThiE
MHiEZX (mix-up) *RET S, ta—vrx
F—MILORMMSF 2 v 27 1) A FDFERAAE
#BEhs BLEYVF2vZ2)VRAPO—F%E
I IZRT.

BEMBREFELELTY R b2V F, 28—
T—FICXBRRHEER, BERAICEN, FB(E
EAB) $E2F-oTLH\Ww, EMTTOFHE
ANDABIZRNBRIEICHFRATHS. [FHE
{iZ Ry ] 13K E JCAHO (Joint Commission on
Accreditation of Healthcare Organization ; [E##¥
e F2ERH » (FHMI R (sentinel
event) |[& LTREMRE~DOHELRKDHTHED,

BEMIz MBS H28/TMC0NEI[
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Mo FHOEGEFIS IS, v o EHE
Hix, OBEFOEN - TIBHIC X 2 B0
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BOWEOME, OFMNBHWHOEE (X7
Ja—nEih, RRFEH) STHo2

2 REFBLIULSTEHICHATIRS

RErF & IREF RIS A2 2 5 — (KR
DF =y 7)) XA ABEEERHESH»SY, F
2, BREDI-DDE=_FY) 7T EIHAF
74 UAREREBES I SRREEATVWS,
E 8RR LD, &KIEER, BE{ED
HEFR, MDY PO—AHEETHAS.

I. ZOMORSERICOWNT

1. BETE (infection control)
FWCIDVERBIUHEBEE WS £ &0
Y=NWIFFBREEEOND D, FHEoORT
B AL EE 2D, TRTOFEFIHLTH
ERHAOBEEFLEIBTNMIO>VWTIRRROS
Hiix 3 % A%, 2kEl CDC(Centers for Disease Con-
trol and Prevention ; X E K& FH EHE & ~
¥ —) 7» & SSI (surgical site infection ; FH#F&B{L
Bife) FRIA A FS4 B RERTWBY,
ERx O WA 1, ORECEHBRM O
ROEL, OPRERRENROFERE), @
BHRKBEFRIEEZL T, MEATL LERER
D EHETITH I B “flash sterilization” (FHEx
VT TOAEF— I L—THEERHVEE
DRIREHDH 5.
2. Ry (H—¥, EmiR) BEE
H—¥, FFEDRR, ARFEOHT >~ MiC
M4 2iE8tEERE L, Eiih: % #8420
BHH5.
3. #t#L WEBhIE
ERA T v 7DREEHRAS S, ICT (Infec-
tion Control Team ; BRYeF} 5 F— L) DB
¥ —x4 T XA XDBF— ¥ E S,
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EPINet (Exposure Prevention Information Net-
work) ~DBR, REBA (F— FH— Fii
DA W -BIRENH ST L MSTOMENE) oA,
Y&y vy 7OBEILEB XUESIHFANTDOBALE,
FiR L BAOWMED b DL L HAET 5.
4. s
FHPOTAY L2 FEAPEAZROMA, KN
MFHEEPCHPORLIER, Xy FOAK -
B Ic XV ERE N IcRE (BaeH
BIRB) ARETS. FHIICILEDZBRERF
DL FHABWICEIEROS I 2 L—
SarEfFv, BEIRELLEVWCELELAT
BETASENRAETHS.
5. ZEkMmi2EE (DVT ; deep vein throm-
bosis) D-FBA
ERMFERFCTOMIMD S -, MESEEED
Joitf, MEAREORABEHFICME, DVITOV A7
BAF (WRH, WiamiE, EBEmE, w6, B
i, MESFERS) A T2RE T, WHRF
=S HER by F DA, 72 bR
Y70, #HiEER> O OMSEREDRLE
%217,
6. WiPOATICHT 3BRAZLIEFH]
wPomFRBCOEE T A RHMFICHL
T, BAHRE OREAER), B X UG -
N OGIRASIERFM T REE 25 X 5 2
Y a— VER ORI LETHS.
7. EMPREICHT IREFTEGH
FLWME BEFOBEACEL, WY - Fic
I REORBRBEETI. T, A—A—
P BA 58 4 B ) R A R IE AT RE 22 (B 2 HRSE L
ZAThE 2 6%, ME #8383 O R AL E
MOEERY Va— V22 2TRERETI.

0. ICUIICBI2REER

ICU KBRS —0ERIZ, OfFEERBED
BAE, QZHUEROERR Y v 7OFEEHAT
DAL, QMERE L EOWFHIE, OB -
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HBELZERT 7 /o0 J—0fE (EikpEFm
DOARTT, 21%), OHNEORBVHME, ©FF
BRHRBMNE=F) X VETHD.

FETIE, ICUTOLXRLERLEREE: BEDbh
AHA (93a=%—Yar, BEHNESIUV
Y FViRRG, EHOBIESRIES) 12onT
B zITS.

1. AZa=H—<a>

EMRBUEIZEBICAMINS T 5 WEH»IEN
ICBWiod, a3a=b—3a YOI
S—BhblcEE 2 5.

ICU Tiz—EMHLLELICERA Y v 72RAD
£BAE (BWF, HHt, =% >7, M
29 —EA%) O¥MEMHROAF(LIEHE
H5. L2L, EMEFEAY vy 7ETORIR
I EAdH D, EMIZIETRAED 90% »4:
EENALEITWEN, BBRAY » 711k
54% LAMRES NP> ERMES LTV S.

FIa=Hr—aroRBol-H, XEIs
v X - w7 FH ¥ AKERBETIL "ICU daily goals
checklist” ML TWwW3a™. EAOHBRLED
T, TORDERBHE, Okelk, Or7o
AE, ORFE, @K - &4 3 5 95
BiEOBMLTCERTAHISERKED, g3 a=
r—ar ORBEHET LS HDOTH S,
ELHIIELEDOBMEDI S, ERIIRE - BT 4
EAEPARCPRELRBELERLED "momi.?
briefing” Y —WVANEHEN T3,

X E JCAHO X 2006 £ & V), ICU T®"hand-
off (L% D) " FHSFMHDE & KITERZEM
BRICERL TWwWA., E5612, SBAR (situation :
M D EHE, background : BHEDE S IZIMT A1

MEMPIZHE LD, assessment : SER - EFBL

7= k. OESH, recommendation : ERAETEE® A
RB) ODA/DOEIFEEBR LA IAW,
fikAROEBEORY, MREEOTELS X
UELtEoELEERAS E LTS,
2. B s LU/ FIVERRS

ICU TORM MO BEMIZ, ARPBoFH %
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4 BPOTEN B

2003 F 2004 £ 2005 £
BZ | 314 (72.5%) | 348 (80.0%) | 316 (78.6%)
REBEBR: | 37 (8.5%) 33 (7.6%) 27 (6.7%)
hrmik | 47 (10.9%) | 52(12.0%) | 44 (10.9%)
Rl | 70 (16.2%) | 91(20.9%) | 60 (14.9%)
RS | 130 (30.0%) | 104 (23.9%) | 107 (26.6%)
SBRLE 433 435 402

(B X#HARRSRETBRE Y -1 S AURTOF—
2 &LW3A, W)

RFEREDOBIETHY, PLBRYT—F N
BY M 1fn i AR B, SST BAMLAR M, A TR0 23 BE S0 Jili
#% (VAP ; ventilator-associated pneumonia) ® 3
DOHBEHETH Y. bHIEOEZKERBRHEE
et EIBME DT — ¥ 2 J| 4 IZRT.

K [E CDC @ NISS (National Nosocomial Infec-
tion Surveillance System) @ 7 — ¥ % #&i=, &%l
HA K4 UHRBEESATVSBH, Fv
(hand hygiene) & F.LEHIRY 7F—F VRABEFD
maximal barrier precaution = & 2 R #ex} 5 A
IZICU TIRREETHS. bHETIRETLKEE
FEHR AR IRRREICEEZTS FF A
YhHD.

N FARBEE X, BREEREICHERE
Ty A2 b 2B DONAFTED I NV—T 2 ELT
TAHRWBTHS.

7= & 21X central line bundle (F.LFFIRS 1 >~
87 F) Tix, #7—7 VB ol ik e 5
£ RE T D7/:%, Ohand hygiene (Fkv) 5
1 ZIEARCRIEN BB ET, @F 1 ~oiif
A B§ 12 {2 maximal barrier precaution * % 7 ¥
3, OKRHBSIOMAF S I HH, @
AT —F ViR ASAL OB 4 BN & A A
BESNA-TROEN, O F—FNVOLEHE
DR & B o L3 R/NRLE.

Ventilator bundle (A T 2F/< > F V) Tig,
VAPO @A B L, OX v F%30~45°
¥ro P79 7LTHRIFETS (AR

BEXIE B3B8 -BRE/FRI1200F3IA

89

BY), O H S % Pk LT, SO miEt £
95, @LMBHILEMRBERED T, @DVT
DFPi.

Sepsis bundle (McilifE’<> Fv) Tit. SIRS
(£ 5 ¥k R4E UG SE SR IF) & MU fE B % 1F &1,
@2 HEUAICMTHRE=21) > 7 (Pl
BRIE - IREHFIRMEERKBMIE), @4HUA
DIEBIAEYM R DS, @ 6 FEHLLA® MITH)
B » % £ {b (EGDT ; early goal-directed ther-
apy, CVP>8mmHg, MAP>65mmHg, SvO.>
70%), QAERMEHEDZ 704 Fiz5 %%
.

o, Mm¥EDORE LT (110mg/dl Kl Lo
W ERSLE - BT 3), Rl TF—F L0
AZ4EOEMBFEEFO TR R ELTY
5.

3. ENOIRBRSE5IE

BRI GFICULEDL Y7 i
HEWEIXITHTH DA, $30% BETA >~
YFVMPOBIMICNBIALEESNS.
ICU TiX"high alert drug (fE}&3E) " AL H X h,
EEAEDGRRT, VIR TEOB
RIEAREZEMEHAT LI LS, BEIZES
Ea—x57—DRETIHWREMED BV,

FAS M MBI AR OB [EM
FHLERKE R - BTSWIEAE) J (ki
2505 "= EBML T2 LT, 25—
FSIEICII = S —DREERICH T2 — B0
DERBRELEFII, OR Yy FHoN— FEH» SO
B(7V—7a—-Bik, A1 % —T7x—R, 2.—
HENVF LA DOER, A—¥ ) rYEnITHOH
A), OfFFE7ot 20 (BB Hv i
M3 R FIRDOIERR, T, E£fT, BE, <
F—7N—7DiEH) OmM@mA S HHA T
LMD D.

4. SEROFAE

[CUDZEERM EDI D, SHBEEDES LT
L—AaT7— 27 THBMEEETRETHA I H.

T 913 ICU DRAEFMi % 1TV, N/OIHREE
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AF—FEEBML Tz ok, E56IC
HEHFICL N ERIEEZT, EBMTIET
EF /7 AIRCETCER (RAMTFF774A,
287 FVIRIESE) 2HZET 5050 THS.

KE T 80 MMBEAE I L THAE & -
7a¥x P b (KeystonelICU) Tix, Qv =7
R=ZADA T F7 b VREVATFAETAWE
F= PRI ETHTRBERETO I TR
E, QICUEREICLIAZEHLICURY v 7]
DAI 2a=HFr—a BBOLDIZFzv 7Y
A FEMHE, @HF—F NN TERSDORE
EOER, OAIFRERPOPEFTIE, =¥
72 AT 7 VAP B IEREE D I, ©Roin
EBETI, TEF ¥ AICE TV HEROINE,
DEDDATFy 72k h, Z2ttom % B
LTw3,

LA»L, WEEEDOY AT L LOFERALZM
HEARD EoFELZYTIREFSIR L2V LR
HETHh, ERIEIEXELTBRLI-KLZ
oM @AM EShZITHRIIL 62V,

BHbIC

FHEBIVICUILBITAEETRIZIOW
TR EITo 7.

&k, BEMBRTIIFHRE, ICUOMHEL
L, EHEAIL bEEEN—FBHTEEION,
TOEEUEMERELGBEE LS. 80ETH,
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HMEL TN FRIDDDITTIARL, €
=NV TLIETF—2IETwT, Mt 23
VAT LAEHEOGY, W, X7 AIETD
{ ¥ %% % % E L, PDSA (plan-do-study-
action) 4 Z L Z BT Lvw), MATHFE:
BEICERLTW I BRIEDLTETH
H2rEZONA.

1) Roberta C : Risk Management Handbook : For Health
Care Organization. 4th ed, Jossey-Bass, San Francisco,
2004 ; 287—318.

2) Joint Commission on Accreditation of Healthcare Organi-
zations (JCAHO) (http://www jointcommission.org/Patient
Safety/UniversalProtocol/). .

3) BEERHEZS  KREBOBESE. 20034 (http://
www.anesth.or.jp/dbps_data/_material _/lacalhost /
safety/pdf/guideline_checkout.pdf).

4) American Society of Anesthesiologists (ASA) : standards
for basic anesthetic monitoring (http://www.asahq.org/

5) Centers for Disease Control and Prevention (CDC) :
Guideline for the Prevention of Surgical Site Infection,
1999 (http:// www . cde . gov/ neidod / dhqp / pdf / guide-
Jines/SSI.pdf) .

6) AAR E:MHFARICBIZVRITAI AL F—
FHBIZBIDIVAZ2TRIA b, AT 2005;
93 (3) : 269—273.

7) Pronovest P, Berenholtz S, Dorman T, et al : Improving
communication in the ICU using daily goals. J Crit Care
2003;18 (2) : 71—75.

8) Institute for Healthcare Improvement (1H1) : 100,000
Lives Campaign General Strategy/Overview Calls (hmr//.
www.ihi.org/1HI/ Programs/Campaign/ 100 kLivesCam-
paignSuccessStories.htm).
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260, 528, 157 Cholicit L, KARIESSHENTII200H, 94 H, 224 ThHo
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