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B 10 FRICEE L0k Y 7 —F7 v (CVC) 2,202 KEMHRE L, CVC RSN FFEEHE & GH#
FEHZDOWTHRET L7z, CVCHAEHIZ38C LLEDRBE R0, MIZH S22 KR % {, CVC i
EBDVHHDOEE, 50 CVCIRFIZL Y T2 BRI LIPNIIMREL L 7235412 CVC B L HIE L7z, CVC
BETmMEERT EHME 90 mmHg LLTF) BXU/H 5V IdE6E (AUnErRe, 4%, HRAE,
BRAR) 22 L7EFALTEFELHE L. CVCREREREFEIZ106% (2334K) T, 209 5 155% (36
) BEEL. W, FE, ERKBORE, HFECAE, CVCHEBEMMIZL ) EEFIEEE
RBDOBEMoT. BHNP L CVCIRET TOMEA 12 BMEBR 5 EEENEN29% LABEIEGELE L
-7 (P<0.05), mEAKIRA39TC L ET, HIMEKEA 10,000/mm’ L EDBFEITIZEFEILEH 36.7% &
FEIIEETH o7 (P<0.001) o CVC BEHED S DREHE LS T LB MIRE (GPC) 75 42.0%, EH7389.5
%, 75 LEHIEHE (GNR) $716.6% TdH o7 GPC & GNR DEHLU LR VLW AHERETH Y, &
P EEDERICIZICVC LB L CMEDEEMVALZZON:. REBOEREBE2 AL E, HHE
DEEDRY & ED7: (P<0.01), HMEREF TOEE{LEIZ GPC 2.6%, GNR 40.0%, EH 26.5%
T, GPC OEMEMRIIFREIZKETH -7 (P<0.01). CVC EREDEFELFHN/-, CVC BHfEED
EEUIERER SN, KiR2939T LLETHIMEREA 10,000/mm® UL EDEBIZHE%5E L HEL, BRI
L THNVEILE»HEELEZ LN, BEIXCVCIRENDATRAEZAT LW, %L EfEX CVC
HRELEDIMBERZE Y FBTNELEZ LN, CVCIREDERIZI AN NRLLEZE—FIRE L,
M g-D-F NV v EEBNHEEDHEIZETV—VEFRATAILEND L LEZ L EROEENES
NEWEED B WVITEREILT 58541218, vancomycin % BT RXE L E2 S5hiz,
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FLERSY 7— 7V (CVC) BREIIHEIMAE % ) WET
by, EEMCL THEIZEETLZ LD TN TIE RV, CVC
BEDREEXFHT L7103 T ST LHEIFHELONTVS
B, FO—F, TECL TREDSFEE L B0 #Y) 725tk
VEERRFBEELEDbNAS, S0, bhbhix CVC &s
DEFEEHE EBEFICOVTHRIFLZOTHRET 5.

I. ¥R &HFH&E

1987 A5 1996 £ TD 10 SERIZHE & L 72 CVC
2,202 K (1,6716)) #MKREL L7, CVCEEHIZ38
CULDFEE D, ML 2% EERE? %, CVC
TIREEDHHEDHE, HHVIEICVC DIREIZLD 72
RERI AP 2, L 7235 &1 CVC Rt & HIE L 72,
CVC &gl 5 b EMRT (Y#HEH /T 90 mmHg LA
T) BXO/HrVIEHAL»DOEHE (AHERE,
ODAE, IFRAE, BARLE) 2ROIEF % T &
HE L7

CVC BREFIZOWT, M, Fih, ERBEORE,

BEFFIE CRERR, FFREZ, BB, BUELR2 0FE,
CVC HEHMH (CVC BI=DFIERT), N5 CVC
KEETOHME, CVCHREMOEEREL L URE
MERE & BRELRE OBRE KT L. T/, CVC K
BBl oS- EEE EROERTB & UERELR
L OBRERRE L7z,

HETEBREIIZ REX V. P<0.05 % HEE
Hh L,

II. & &

CVC REHH R 1E 2,202 A 233 K (10.6%) & % \»
131,671 61 215 ) (12.9%) Td - 7. CVC B4 l5
% 233 K 36 K (15.5%) & 5\~ 13 215 f5il 5 32 f5)
(14.9%) HERELL, 106 (4.3% H D5\ 2 4.7%) H°
L L7z, EAEEHIE LML, mMEKRT 2961, &
HEAEIB, mEMEMES B, CAE 26, BREAR
4 1], DIC1%l, MOF 4%, L% 16, RN
16 THo7 (EHEDLY),
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CVC BRIV DM, Fin, EBEBORE, #
FREOHEIZL > TEEILRIIARELZRDO LD o7
(Table1)o ¥ 72, CVCHEEIM (CVC &Y % IE M
H) CEEMRLOBICOAEROMBRIIERD Bh o7
(Table 2)»

B 5 CVCIKE T TOMM A 72 B B LLA 0 5E 51
DEFEALRIL 10% itk Th - 7225, 7T2HMEBRE
BIDESENTRIZI2.9% LFEBEILEERL -7z (P<L
0.05), FE#H,H CVCIRE T TOREE % 24, 48, 72 BER
CHEHT 5L, EEAFRZIENEFNR2.1%, 6.9%, 9.0
%\ B ERE SN/ (Table 3),

CVCHRER O & BEKIRA 39T KB L 0/H 5\ i
& H Bk A% 10,000/mm’® ki DA D EELEIZ
10% LT TH o 72H, mEfkiRA39C U ETREHM
ﬁﬁﬁmmmmwuim%AwﬁrmTu%J%t
EEIZEEXTH -7 (P<0.001, Tabled),

CcvC !ﬁ%%’el% & H L7233 Bldr 173 B (74.2%)
CHIEZ2REZITV, 2055 121460 (69.9%) »
5157 Bk MM L 720 121 i H B0 B AR H B % 98 B
(81.0%) ZHO T\, MEBEOHAREADL L, 75
LEHIRE (GPC) LEEA40% itk GO, 7F A
FREHERE (GNR) 12166% I8 & % %> 720 GPCT
I¥ coagulase negative Staphylococcus (CNS) 7% -
EL%LK, ToIBERUE (164k) A FYV) Ui
MR Td > 72 GNR Tid Pseudomonas aeruginosa 7%
IRED o EDBEL, MOT FUHEERBREEED L L
GNR D¥H L L% 57, MEBOREEMIER % A S
&, ERIZ 1987 FEH 5 1990 £ 3B EH* HoHTw
7245, 1991 FELURRIIEEIZRAL LTz (P<0.05 P
<0.01)o GNR X 15% Riths CK & 2 E8B % Bo b o
7oA, GPCIZRBIZEEEL LY, 1994 FE LML 57.1
%\Z3E L7 (Table5),

Table 1.  Clinical background factors and severity of disease
Background factors Rate of severe cases
Sex: male 15.5%(23/148)
female 13.4%( 9/ 67)
Age:~69y 14.2%(21/148)
70y~ 16.4%(11/ 67)

16.3%(26/160)
10.9%( 6/ 55)

Disease: malignant
benign

Complications: (+) 18.6%( 8/ 43)
(=) 14.0%(24/172)

Table 2. Time of onset and severity of disease
Time
~14 days|~28 days|~42 days|43 days~| Total
Rate
Rate of 13.9% 19.3% 12.2% 12.5% 15.5%
severe cases | (10/72) | (17/88) | (5/41) | (4/32) | (36/233)

Time of onset: period from catheter insertion to the onset of
febrile episode

BROERRT (M, 8, ERERBORE, HHFE
D ) Hﬁtﬂiﬁﬁt@ﬁaﬁ_E:‘%’twﬁm%ai%&m#o
Too T2, BREORERPLERBEEL OMIZOAEED
MR E RO Doz, BIMEREE % S RICREEER
DEFEILRE A B E (Table 6), GPC M HFIDEE1L
X 2.6% T, GNREHF (40.0%) 3 L CERKRH
Bl (265%) DFNIZHREEIEKETH - 72 (P<

0.01), MEFEEL:EESAMEKE OBIZIZEEDOHRZ
BRDLDo72H, BEKEH38.9C UToOHEIIZ

GPC 7% (P<0.01), 39.0C L LB EIIZERED (P
<0.05) EEICHERIIRB SN T/ (Table7),
Im. % =

CVCEETIZEHERENEMAT LI LIEL 2L,
CVC DIRFEIZ L DRI TR L, FBRAICHEICR
LWt BbhMRbTHb, LAL, CVCEFEIIH <
FCTORHMERE)FETH Y, EEML THEICHER
L7, RETHEFNID oL LTOIREHETIE
Ve bhbhDHEEN T CVC EEF D 15.5% (2 E
BKTRLALHDOEHELZD, 4.3% MBRTLTH
D EBEREEEZETARETH S I LVBEHERIN,

CVC R D 233 K2 RICHET LR, #
B, F#, BERBEORE, HHEENEE, CVCHE
HM (CVC BREORERY) TEELMOEREIZLS
RWEEZ oM,

CVC DEEICH L Tid#EHRAE e CVC 2IKETH
3, BRPICEEOBRSBZONL TR, CVC
REDHEESH EBRBOREI TR E 5, M,
CVC ORBEBEXHKT 5L, HIMEDHRRRLETERY

Table 3. Timing of catheter removal and severity of disease

1) Crude rate of severe cases

Period
~24h ~48h ~72h >72h
Rate
Crude rate of 9.1% 16.7% 9.3% 25.9%"
severe cases (5/55) (11/66) (5/54) (15/58)
2) Effect of control on timing of catheter removal
Period
~24h ~48h ~72h [No control
Rate
Cumulative rate 2.1% 6.9% 9.0% 15.5%
of severe cases (5/233) | (16/233) | (21/233) | (36/233)

Period: time from the onset of febrile episode of catheter re-
moval, *P<0.05

Table 4. Body temperature and leukocyte count
and the severity of disease

BT&WBC| ~38.9C & | ~38.9C & |39.0C~& |39.0C ~&

Rate ~9,999 10, 000~ ~9,999 10, 000~

Rate of 7.2% 9.7% 8.5% 36.7%"***
severe cases (6/83) (3/31) (5/59) (22/60)

BT: body temperature; WBC: number of leukocyte (/mm®),
***P<0.001
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Table 5. Organisms isolated from catheter — related infection
. Period "87~"90 "91~'93 '94~"96 Total
Organism
GPC 27 (35.5%) 23 (43.4%) 16 (57.1%) 66 (42.0%)
CNS 13 14 11 28
MSSA 1 0 1 2
MRSA 10 4 3 17
other GPC 3 5 1 9
GNR 10 (13.2%) 11 (20.8%) 5 (17.9%) 26 (16.6%)
P. aeruginosa 5 3 1 9
Klebsiella spp. 1 4 0 5
E. coli 1 1 0 2
other GNR 1 3 4 8
GPR 0 (0%) 1 (1.9%) 2 (7.1%) 3 (1.9%)
Fungi 39 (51.3%) 18 (34.6%)" 5 (17.9%) 62 (39.5%)
C. albicans 16 4 1 21
C. parapsilosis 11 6 3 20
C. tropicalis 6 2 0 8
other fungi 6 6 1 13

GPC: gram—positive cocci, CNS: coagulase negative staphylococci, MSSA: methicillin—sensitive Staphylococcus aureus,

MRSA: methicillin-resistant Staphylococcus aureus, GNR: gram—negative rods, GPR: gram—positive rods, "P<0.05, **P<0.01

Table 6. Organisms isolated and severity of disease Table 7. Peak body temperature and organisms isolated
Severity Organism|  pe GNR Fungi Organisin BT _s5.9c 39.0T ~ Total
Severe cases 1 4 13 GPC 23*" 15 38

(2.6%)"" (40.0%) (26.5%) GNR 3 7 10
Others 37 6 36 Fungi 15 34° 49
Total 38 10 49 BT: body temperature, GPC: gram—positive cocci,

GPC: gram—positive cocci, GNR: gram—negative rods,
Only monomicrobial infections were examined, **P<0.01

BEEIIEL A7, —F, CVCHBHRIZEBRZRD
£HT CVC %2KET 5 & 70% DIEFIE CVC Ll &
PERUETH 722 Ens, —HERCVCHREIZIIHERE
MhEzdbdb, LIL, TOHBEICL, FKETH
Wi - A ARADLHRE L LOEABBICHEAINL
CVC ##iF— FTh by, F/NBMIZFEASNLCVC
CEL TR, MUCEIRERLS TR CRERE 2 CHEA
DY R T HEVEEIE, BROERELERDTVEY,
CVC BBz LN ICERMAKRETH ), 07D
BEUIEZ AR ER/NRIZIEDD L )ENTRET
HoHETHLEHIE, BEE-7 CVCIZMTREZRY K
EFRETHHEEDNS, SEOKRE T, HED»H
CVCHFE T COHMMT2HE B2 5 L BEEFVSAR
CBETH-7-2 5, CVCRBREDERZENH
M sz, EWERTIZ, CVC HEB THRADFH
L7, EREELZHEES, EHEEOHE T CVC 2K
FLTwD, bL, BEHEIS 24FELUANIZLT CVC
wiRET L L HEHT L, EEEN 36 B (15.5%)
2556 (2.1%) [CETRITHUREELH L EER
L7z (Table 3)o

GNR: gram-negative rods
Only monomicrobial infections were examined, “P<0. 05,
**P<0.01

CVC BENSHREENE GPCOF T AF ) ¥
W7 FYEETHH, GNROEHUEHNT Mo HEE
RERETDHY), SOHIZEEFEEKD 0% 2 HDEH I L
FERBTHE, 10% D7 —AI3E D 50IEE
ZHRE T o ANEHE FREINL, BEFITIECVC
DIREDATERT ZEFAIV S -OMBEL 2520
A, EEFTIIMEEOERPFERELLGT 5 RENED
K&EwEBbN b, GPCIZix MRSA % Enterococcus
%% L T vancomycin %, GNR 2137 N #EIEFHEE
HEZEBLTHILUNRRL %, EEHIZIE Candida 7313
EAETHAHILEEZERLTT V=V EZNLILERT
R&ELBEbhs,

CVCEEDRELHIZVDLW LIMEREIZ V2D,
CVC i B & MR D3RG FILEY) 2B E OERD 72
DIZLHATH D, Lo, REKEEISHHETLETOR
HEIIEBRYICIMEE L BR LIS T2LEVXH S,
O, BEOBELTLIHIRBEESZ T TR, BEE
EELEZEREIREELEDbNE, Thbb, MEHETE
GPC EBEIMIIE TS, BEEMFIIHABEIKETH
S BTHEFIFOAR), THIZH L, GNRIZH& T E
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BEIZEWH ODEEENIE L (40.0%), BERMIZIZ
GPC LW HEHIRELEEZ LN, IV NAREK LI
GNR 7217 T7% <, MRSA %2 < GPCIZ b BxhMEAHR
BFTEAILDDH, CVCRREIIMTAE —RINEL %2
NHIBEEbLND,

HTTIIHERTH D, ME XN TLHEBEONRIC
3G bnwEEZSNTw, LaL, &>y ¥k
HHOEENMEIIGNRIZEHE T2 I EERTHY
(26.5%), CVCREREICEHL T v V¥ omEE%* R
EYLENHLERDbNS, $72, EHFHICIZBFRL
WA, CVCREIIHEET AERERARIE, EHED
BRIV RBEOEBEIEIAZLEHIATY
5", L7zA3oT, HﬂWﬂ—D—?)bﬁ‘/"‘E“‘&&@ﬂu(s
FHHBIZITH » VyOBRESEbN L HEIZIZTER
BIZT V=V EFRATREEBDbN S, tra‘o, LE DK
FCIEA VYV OBBENEREIIRLLTVES, Th
B=FEROMAHRE LASEAERER (I-system)
DEADEBLEZ TH5Y,

ANVNREALDH B VITHNNRELLE T — VOBEE
THRVPBEONLZVES, HAVIZEELLAEAICIZ
VCM 2R T 5 LENH 5. B, EEFIIK LTI,
TRTOBE A N—F 5720, YM» o Lt 3 EH D
FHEAZETRELEbN A,

HAEOKRGEHHIZ OV TIZERNS DS, SHHED
FRZED L VHEIIIHEHREL 2~3 HETHRE 2P 1L
LT nweBbhs, —4, "1#4“%- 8 7= RE B Eﬂ
LTI, EREHCNS & GNR DFAIZIT 1 AR,
WOBEIIE 288, S aureus & Streptococcus 0)1%
FIIZ4BROMBEERGEET L L EN TV DY,

K ERIEA39C RiliB L U0/ 5 v idHIMERK A
10,000/mm’® K DFEF] (CVC BEFID 3/4 % 5D 5)
TREEF10% UT D%, BRELHELTLIW
LBbhs, ThiZHl, EEEKRA39C LLETHAMD
B H7% 10,000/mm’® L EDFEB] (CVC &§EHFI D 1/4 %
HHb) TIEIEEFN36.7% L ABIIGRTHo/122

EnG, PEELHEL, EEICHEL TR HE) LEN
HBHEEZEZOLNT, Thbb, éﬂ““ﬂi CVC DikE®D
ATHEBEZBREL, EEALTLHE, 5T T20HHE
DN L Z2WHEICHEEZFERATRIEI Y (2o
BATIIERESHBELTCW 2 MM 25, F%
JEL ERETIZ CVC DIkFE L L HIHEEEE (empiric
chemotherapy) %ME3 & EEZx HN/z,
X 13
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A consideration on the treatment of central venous catheter-related infection

Yuji Hanatani, Susumu Kodaira', Tatsuo Asagoe”, Jun-ici Gibo",
Hiroyuki Toeda" and Sayoko Kawakami®

"First Department of Surgery, Teikyo University School of Medicine, “Department of Laboratory,
Teikyo University Hospital, 2-11-1 Kaga, Itabashi—Ku, Tokyo 173-8605, Japan

We examined 2,202 central venous catheters (CVCs) inserted during the past 10 years to assess the
severity of CVC—related infection (CRI) and to propose the proper treatment of CRI. Febrile catheterized
patients (body temperature above 38C) were diagnosed as having CRI when the cultures of CVC-tips were
positive or when the fever dropped immediately (within 72 hours) after removal of the CVC. Cases were
defined as “severe” disease, when they showed hypotension (systolic blood pressure =90 mmHg) and/or
complication such as acute renal failure, heart failure, respiratory failure, or ophthalmitis. The rate of CRI
was 10.6% (233/2,202), and the rate of severe disease in CRI was 15.5% (36/233). There were no
significant differences in the rate of severe disease according to age, sex, underlying disease, concurrent
disease, or CVC indwelling time. The rate of severe disease was significantly higher (25.9%) among the
patients whose CVCs were removed more than 72 hours after the initial febrile episode (P<0.05). The rate
of severe disease was significantly higher (36.7%) in patients whose maximal body temperature was above
39C and whose WBC counts were more than 10,000/mm?’. Of the 157 microorganisms isolated from CRI,
42.0% were gram—positive cocci (GPCs), 39.5% were fungi, and 16.6% were gram-negative rods (GNRs) .
Because more than a half of the GPCs and GNRs were resistant strains, blood and CVC—tips cultures were
considered essential for proper choice of antimicrobials. The isolation rate of fungi decreased significantly
in the final 3 years (P<0.001). The rate of severe disease in the cases in which GPCs were isolated (2.6
%) was significantly lower (P<0.01) than in the cases in which GNRs (40.0%) or fungi (26.5%) were
isolated. Early removal of infected CVCs was recognized as being important to prevention of deterioration
of CRI. Patients whose body temperature is above 39C and whose WBC count is more than 10,000/mm?®
were considered to have “moderate” disease and should be treated in the same way as patients with severe
disease. Patients with “mild” disease (no complications and BT <39C or WBC <10,000/mm®) may be
treated only by removal of infected CVC. In patients with moderate or severe disease, however empiric
chemotherapy should be started along with removal of the CVC. The results of this study suggest that
carbapenem is the agent of first choice for empiric chemotherapy of CRI. Azole should be added if serum § —
D—glucan is positive, and vancomycin should be added when empiric chemotherapy with carbapenem with
or without azole is not effective.



