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T, CVC HEHEIME TH 5 DIZ2WTHRE 217272,
HNTORFEIZE > THRONIZT— 5 1%, BALH
ETELRVIIREBL,

54 #

1. BE2E#BHO CVC B LUMABERHRR S LU
®
1) &R0 Em

M#EH & O CVC % A5aF L iR iRk 32,2330
Thh, RERBOEREFIZ12.7% (n=283) T
Ho7,

M DR HBRAREIX1,7634TH 1, RIEBHAED
BERRHEEIZ105% (n=185) TH -7 (19964F . B
4511, BHRIEEI4.9% (m=67T1), 19974 . #3618
%, BHRHEIL0% (n=68f), 19984 : #7161k,
BRI 19984 Ti33.1% (n=22)) -

CVC DB REEIZ470HTH Y, REREDOHE
MHERIZ20.9% (n=98) ThH -7 (19964 : #3139
%, BERHEE20.9% (n=29), 19974 . L1734,
BERHE23.1% (n=40), 19984 : MBI 158MF, B
HE16.5% (n=26)) 0

SEMICKRE SN AFEOBEY, BIULEVEEK
P EOLEMEIZ, MHEB LT CVC Ficr T A G
BT, Staphylococcus epidermidis (M ME30
/108fF, CVC 21#4/72f4), MRSA (IL#&231/108%,
CVC 19f4/724%), S. epidermidis % B { Coagulase
negative-staphylococci (CNS) (Ifi #184/1081%, CVC

18tF/721F) Staphylococcus aureus (MSSA) (IL#K15
/1081, CVC 6 #/7214%), Enterococcus faecalis
(ML# 9 /1081, CVC 514/72f¢) DIATH 70 7
TLRERE T, RUESKAHEEOEVEOEE
Mm#EB & O CVe HIIFIZEBOETH - 72, MK
Tid Escherichia coli (1714/6614), Klebsiella pneu-
moniae (1314/6614), Pseudomonas aeruginosa
(1014/6614), Emterobacter cloacae (5 14/66ff) %
% <, CVC Tt Acinetobacter calcoaceticus (4
#/16448), P. aeruginosa (4 14/16%), E. coli (214
/16f%), K pneumoniae (2 #/164F) Thorto 7
7 LB HARE T, M#B L OF CVC 31 Bacillus
spp. PRI SN TH Y (MLl 9 #/10¢F, CVC 54/5
%), MDA Corynebacterium spp. RIS
Tz (M 1 H/101F) . BAREEIZ CVC ICiEA L
he, MIZDAED SNz (Bacteroides fragilis
34/7H:, P. acnes 2/ 7B XU, Eubacterium
spp., Prevotella buccae % 114/ 7). MEB &
CVC #ICHRHSNAHEOBVEE I, MHETIZ
Candida albicans (3 14/84), Candida glabrata
(3 14/8 M%), Candida parapsilosis (11/8 ),
Candida sp. (114/814) $TH»byH, CVC Tik C.
albicans (9 1/15%), C. glabrata (3 1/158:), C.
parapsilosis (2 1/150F) B LU, C. tropicalis (1
H16t) Thot, F PR B B & U Mucor spp. &
CVCIZDA 1 ¥ ot s h iz,
JEMEBLTHEERBINTVEEHIZ ST ABNYE
HRE T, M#B LU CVC iz S. epidermidis, MRSA,
S. epidermidis % i { CNS B X M E. faecalis EDH
BRSO N, LAL, MmKE CVC TRT 74K
BAREEOEREKRIIR 2o TBY, METEERH
ENTWBHIL E coli, K. pneumoniae T, CVC T

Table 1. Isolated strains from blood culture and CVC
tip culture

Blood CVC tip
Gram-positive S. epidermidis S. epidermidis
cocci MRSA MRSA
CNS CNS
S. aureus (MSSA)
E. faecalis E. faecalis

Gram-negative E. coli A. calcoaceticus
bacilli K. pneumoniae

Gram-positive Bactllus spp.
bacilli

Anaerobic B. fragilis

Fungus C. albicans
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(& A. calcoaceticus Th o712, 7T LBHARE - BR
PRI TIIBERE SN TWAEA CVC Tl
ENnedhol, HEIE CVC »5EBE C albicans HF
B S N TV A2, MK CIREEO BRI EER X
NbZLidhdrol: (Table 1) 3EMEM@ELT, M
BT EDODFEIZIOABRB SN ZEIZ19964 Tid
Streptococcus pyogenes, Aeromonas hydrophila,
19974E Tl Enterococcus faecium, Morganella mor-
ganii, Eubacterium spp., Burkholderia cepacia, 3
L UEH D C. parapsilosis, 19984 Tt Streptococcus
preumoniae, Corynebacterium spp., Klebsiella oxy-
toca, Serratia marcescens, Proteus mirabilis,
Flavobacterium meningosepticum, Edwardsiella
tarda, 3 & ¥ Provotera spp. T& - 7= (Table 2-1),

CVC 2BV TIX19964%E T S. pyogenes, E. cloacae, B
L UEB D C parapsilosis, D Mucor spp., Ik
BWTH o7z, 19974 Tid Enterobacter taylorae,
Bacillus spp., B. cepacia, S. marcescens, B & UEH
® C. tropicalis, 19984E Tl « -streptococci, E. faeci-
um T& o 7> (Table 2-2),
2) BZHEHINO CVC B & UMBREIRHRIES &
UED#EE

199640 5 19984 DI SN 2 2RI
BT AL, ZEBICIVRIBSINI KL, HED
BV R LN,

SRR OB IBA 1,028 (#6431, CVC
385fF), WM EIZ166M (Mi#88H:, CVC 78fF),
BRHE®RIZ16.1% (M#13.7%, CVC20.3%) TH D,

Table 2-1. Yearly specific isolated stains from blood culture

1996

1997 1998

Gram-positive cocci S. pyogenes

E. faecium S. pneumoniae

Gram-positive bacilli

Corynebacterium spp.

Gram-negative bacilli A. hydrophila

B. cepacia K oxytoca

M. morganii S. marcescens
P. mirabilis
F. meningosepticum

E. tarda

Anaerobic

Eubacterium spp. Provotella spp.

Fungus

C. parapsilosis

Table 2-2. Yearly specific isolated strains from CVC tip culture

1996 1997 1998
Gram-positive cocci S. pyogenes a -streptococci
E. faecium
Gram-positive bacilli Bacillus spp.
Gram-negative bacilli B.cepacia
E. cloacae S. marcescens
E. taylorae
Fungus C. parapsilosis C. tropicalis
Others Mucor spp.
Mold

Table 3. Culcure positive rate classified with each clinical departments between surgical and non-surgical division

Blood culture CVC tip culture Total
Department No. Positive rate % (n) Positive rate % (n) No. Positive rate % (n)
Surgical 643 *13.7 ( 88) 20.3 (78) 1028 *16.1 (166)
Non-surgical 1120 8.7( 97 23.5 (20) 1205 9.7 (117)
Total 1763 10.5 (185) 20.9 (98) 2233 12.7 (283)

*: p<0.01
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MR R ORARE A IE1,2050 (MiK11201, CVC
85F), WM EIX1174, (MEK97H, CVC 201F),
BREEIZ9.7% (MM#8.7%, CVC 235%) THo7:
(Table 3),
BREEWNCRS &, 77 2ABHEREIINERTE
651E/3091 (M50, CVC 151F), AFRTIX115
/309 (L5814, CVC 57#), 77 ABMREIE
AE R Tl2a50/3091 (MiE41F, CVC 4 ), 45
FTI33714/3091 (251, CVC 12ff), 77 Ll
HREIIAERTIE 9 /309 (I 7, CVC 2
%), SAEHRTIE 6 /3097 (MR 3 4, CVC 314),
B T AR T 3 /3091 (M 3 #F, CVC
0ff), #hRER T 4 14/3091F (¥ 4 4, CVC 0H),
BEIIARSRTIE 5 /300 (M4 4, CVC 1),
AAEFRTIZ18M4/3091 (¥ 4 fF, CVC 18fF), £D
i TIEARLFR D CVC B 5 Mucor spp. 78 1, HIKE
BlERON, EREOEBRBENORL L, 7T
LSRR TRABRDOFDS, 77 ABBEE TR
RROFD, FT LBHERETIRARROED, #HR
HRETIIANBROED, EE TIIARRDOLFEVR
B Lo TwWiz,

3) CVC Bk & IME2SF#ll & h7-iRfk

f# & CVC DRAENFERICRE Sh TNl
24 THY, F0H bLRBOERKRUIFBOLNLD
13131 T, 19964812 6 f, 19974E1C13 514, 19984
2 24T - 72 (Table 4)o

4) FHOHER

(1) BREOFELNMRTHL2NARRTH L0

& DOREN

48 (3), F12- 6 R

MmiEs & O cve 4astL o, BREBOFEL AR
RTHLEPNERTH L POERICOWTIRE T2
&, ABROFPEECHVEREZRLL (p<
0.0001), M TIE, ARRIAFEICHCERE 2R
L (p=0.001), CVC TIIHFELZMBE®IIED LN %
"ol .

RHEEENICA S ERRRTH 5 00FRTH 5
IZoWnTiE, 77 ABBERE T, EE CVC D&
BB LU, CVC DADEFHIBWTHBRDOLFE
FICEEETR LT (0<0.0001), MEDADEEICH
WTIEPIRLR B L U BLRIC & 2 A E R BESIERD
SNhol, 7T LEHURE, 77 ABERRB X
USSR T, HEHEMICAERB X UHESRIZE
AHEHEIRO N, oz, EETIE, mMEE
CVC DAEB LU CVC DADEFHIBVTHERD
HHAEEICEEER LA (LR E CVC &Rt [ p=
0.01, CVC DADEET : p=0.0017), MEFEDADEE
BWTERAEREZBEERRIREO o7,

(2) CVC HREMAEATFHE S NWIZREDGH

INHIEIZONWT, EHBEZEBLY, A VT
SED SO AT o 720 BRSOV TIIERBRZ R
FE L ENTORWD, HNTFRGEPLIIFTL
Tro CODFER CVC HERMENS TR S N-DIXEE
26, st6BITHo72. ZNHH, 1) CVC KER
IZS8CUTOBANFEDON Lol bEbLT
CVC HsRBEgEHEEbN-fER, 2) BHSH 2 CVC H
e & OHIWT L 72ER], 3) CVC DR AR AERIZR
EXHAHI LN CVC HRERICHG LA -DTRZW
MEERONTEFIIOWTHEIZRT,

Table 4. Bacteremia suspected cases from CVC-related patients during three years

Department Ccve Blood Diagnosis Therapy Age case

1996 S S. epidermidis S. epidermidis bladder cancer ileal conduit 64 1

M MRSA MRSA SLE chemotherapy 41 2

S CNS S. epidermidis uterus cancer ileal conduil 72 3

S MRSA MRSA abdominal aortic aneurysm A-Cbypass, Y-graft 72 4

M S. capitis S. capitis nephrotic syndrome chemotherapy 59 5

S S..aureus (MSSA)  S. aureus (MSSA) burn debridement 25 6 6 cases
1997 S C. albicans C. albicans burn debridement 35 7

S S. aureus (MSSA)  S. aureus (MSSA) multiple exudative rubedo steroid therapy 81 8

S C. albicans Candida Spp. jaw tumor chemotherapy 75 9

M C. albicans C. albicans unknown unknown 66 10

S S. aureus (MSSA)  S. aureus (MSSA)  Ewing's tumor incisional biopsy 22 11 5 cases
1998 S S. epidermidis S. epidermidis prostate cancer chemotherapy 58 12

M CNS S. epidermidis tuberculous meningoradiculitis ~ chemotherapy 65 13 2 cases
S: surgical i

M: non-surgical
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1) CVC k%, #7220 - 725 CVC HRERGAS
Sgbhi/fEp (r—26)

255, B, EEHRED©19964E 9 A25H 10T
TY)—=bMAY MEEZIT7, CVC FERALAKIE S B,
RARME @ MK ; 199649 A24H, CVC; 9 25
Ho MHHE | S aureus, CVC HEHIH 538~39C D
BENSEREL, Ty¥YYr, EIAFY—, TX
MUt FLAHRE SR TW, CVC IRER, HEH
ENRZRA LRG3 700 OREGICEE SN0 #E
B Lol ZWEHDS, CVC FI ALARIEBIZE
WEL TH o 7= Z ETFRE N, BHEZHTIRT
YEV) Y, LRTEXY YO MIC IZKERD -
7208 (T ¥ ) Y I CVC D MIC 4 p g/ml, ILEED
MIC 32 x g/ml, L K7 T %42 :CVC D MIC 32 y« g/ml,
A D MIC 4 2 g/ml), MEB LV CVC ® MIC 130.13
~4yg/ml DIRIEA SN2, BEWREI T
EROHEDVRBLHERERL TV ERS, CVC
WEBOBBIRD LN LWL DD, CVC HEDH
MAEASBED LT,

2) BT CVC HHSRREES: & HIMT L7 5ER (o — R

8)

22i%, BN, 2—A /Y BRIE, CVC AR
23H, MAERRHIH @ Mk ; 19974 4 A22H, CVC :
4 A23H, BB H . S. aureus. CVC IKERFIIZIZ
BBOCHFRMLED Y, IKERITCHIHEHRL, BE
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FLERICIE CVC BEEDEENE DHENH o7 CVC D
FEARASRORRLIBEDTLEI L h o720 KFAL
D CVC OFEREAKAT16.30 T - 72 DI H-,
FIEFNIFHHERPEOL4EOLIM cve BB s
Tz, FERIRZMHD MIC 1£0.13~4 4 g/ml DIRIL A
LN, BEWREIT LN BRI OHEH L
BRERLTWAZERS, CVC HRBEMEIEH
n7.

3) CVC BRI AEICBEE U 7z ge skt 72 iE B

(r—29)

81k, &M, ZRUBEMLAHEDO/-OAFOAF
Bk, CVC HALIMIZ 7 H, B{RIRIMAE B
LU CVC 119974 5 B15H, MILE © S. aureuso
CVCIRES BRI b RI 2 ¥ V) VBT ATV Nate
(WrFuay) PEEERTH, HEROKZRSIEE
NT W dp 2 72,CVC IRERNTIE3I.ICTOREAND ),
W E#IIBTICTICHEER, CVCIkEEE I OFH SN
HEHIEE 7+ VT 5 0 Th oz, EHELEDS ITH
AEBIEBE DFLERATA S Nz TRIKDERRZHILIZ
EEBOEREREZEL TV, ThHDZ Eh 5 EER
AEH 6D CVC HREIMAEI Db,
DEoERE T LD AL Table 5 1ZRTL, BL
2 CVC HRBEEEEZ SN DIZRE2HT 2T
HHZENHLPIZ R o1,

Table 5. Analysis of CVC-related bacteremia suspected cases

1996 1997 1998
Case 1 2 3 4 5 6 7 8§ 9 10 1 12 13
Age 2 5% T2 41 88 25 5 22 8 3 65 8 65
CVC used days 4 5 B 13 64 8 7 23 7 15 - 15 18
Department S M § M S S S S M S M S M
Fever elevation before catheter off O 0 0 O OO0 0O 0 0O x - O O
Defeverile after catheter off O X 0 X X X a 0 0O X - O O
Antibiotics administration before catheterization O X X X O O O x x O - X X
Similarity of antibiotics sensitivity O x X X x O _ O O - - 0O -
Rubor of inserstion site - - - - - - - 0 - - - 0
Another bacterial positive samples X X X sputum X X ear/stool X X urine sputum/urine X = X
Bacteria Se S¢c MR Se Se Sa Ca Sa Sa Ca Ca Se Se
Catheter related bloodstream infection suspected © X = X X X 0 X O 0 X X O ©O

S: surgical

M: non-surgcal

S.e: S. epidermidis
S.c: S. capitis

S.a: S. aureus (MSSA)
MR: MRSA

C.a: C. albicans
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BEMOEE P OBEENICADL L, CVC HRERS
ERADEMICH Y, MEB LT CVC BRED S F
DEPRE ENDEF B L TV EEMMICH L, &
DEIBRTENS, BENICHEY 2T 7 REEINEE
NAHEMIZE D o0H b I L HEINL, /2, i
WB LU CVC DO FIROBEPHRIE S 7260 b R
PEENCH D EEZ DN, L L, BEILOHH
DFER, CVC HER OB IMAEAT19964F 2 £, 19974 2
f, 19984 24 TH A LFHLIIZRY, CVC H
REMAE DB IIL RV, BERBELTVWALI LM
birol, FDOETIT Staphylococcus BHERERE T
»HY, S aureus, S. epidermidis, S. capitis TH o712,
S. qureus IZ2WVWTIXINTTHRERH & L TxHL
NTWEETHEH, CNS ZDOWVWTIREERETH S
7o, RREE LTTIERL, #EF0FERLELTAR
BIENABLTHY, HEEL L TROLATH RN
KRBROE5NE A, CNS OLRPTY S epidermidis
13 S. hominis % S, warneri W2, REMEITZ S H
EBWEWIEENFH L6, L, BEREHFRY
TR L TAS LBRBICBREEREBL WAL
»o, SHREEEL> TV LENHLIETHLLE
272

NBRTENBOEFI LN L2 5, FRiflzE
UCRBEOMEZITIHENE L, KACRE, HILE
FURETH /7 0BHRBLEET IRIDVS VL
O, BHEFE» 27O TIIRnwhr EEZ 12129, H#E
HEICOWTIE, B ENARIRETF LR E
LOMENRTVWETH o722 L2 b, BIEBEYIZHE
HELTWARI EEZLNLD, EEINFRTIZIS
#, ARRTIE 5 R SN7-5%, SRR ICITREES,
ICUDEENTEY, BEREHHBEOETLE
EHVAZETHHEENE VD, RERSKREBIZERL
TEHOREDPEZLL AbhZOTE VI EEZ
7z, —%, RERTIE, BHEEICHEVIRERK
BEOEBEZFICIZ2EXRBRIEEL, s/
TRV EER 7229,

ARBIOFEIZBVTE, ML CVC & AFREAIC
BHEXNATOEREIZOWTOFAELIT - 7255, CVC
BEDOARHEN TV AL DIZOVTHRE L TWL
& T, CVC HIkDBEIEH & V FHREIC 2 5 DT
TnwhtEZb,

CVC HRDMMRIAE I L A TERIIMOEHE
WCHARE W, BRI BREORM, BEDOAK
HBOERE, BREELEOBEELMBEL o T2

8 (3), F12- 6 F

35141719, CVC HE D MitEE% Bk D9, CVC
WAROEERME, BY»OMELEE, HRTHEY
LEEYA N LYy F, CVC DIVv— bR
BIEOEE LR L, BRIEIEIHEL ST p471617
1826), BRERFAMGIC BT 5 EEEHH 1T CVC B % iR
bad, BEOEGTFRLTUEL TWIREIH L
4810, FOREZRITIO, SH—BOELWVWE
- FRAHMICEDIV V- FEEILETH D L
Ezoh’,
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To clarify the contamination pattern of samples from central venous catheter tip and blood, all submit-
ted materials by each clinical department from Jan. 1996 to Dec. 1998 were summarized the contaminated
cases were determined whether to be catheter-related bacteremia or not.

Positive samples were counted as well as those in which bacteria were matched between the catheter
tip and the blood. We further checked the later cases from the viewpoint of antibiotic sensitivity and other
information in the clinical chart to decide whether the patient had catheter-related bacteremia or not.

The total sample materials were 2,233, including 283 (12.7%) bacteria-positive samples. More than
halves of the bacteria specimens were gram positive cocci. Detected bacteria differed according to the clini-
cal department. More of the bacteria were gram positive cocci than gram-negative bacilli, the former domi-
nant in the surgical departments than the latter in the non-surgical departments. But these difference were
not significant statistically. In thirteen cases, the same bacteria were detected in both the central venous
catheter tip and the blood, including six cases in 1996, 5 cases in 1997, and 2 cases in 1998, and definitive
catheter-related bacteremia was found in 2 cases each year. The other 11 cases were coagulase negative-
staphylococci and thought to be contaminated during the sampling maneuver.

The medical staff always should keep in mind to improve the patient outcomes by reducing catether-
related infections. We must thus have appropriate knowledge and technical skills for catheter administra-

tion.
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