VOL. 31 NO. 7 CHEMOTHERAPY 699

2773 ¥R Vo RECRT 5N

£ H x
WORROE £ B B KM P Bt

® X ¥ N
WO I T B KEP B

X # ®F &
B M KR RS

W = R —in B OE
L P 2 18

R » -
B F K R BB

/# 51 A W
BERBAFNH

me Fl— - BR FOR- BE KRR
B 37 F 5 W 4 B SRR

MoK OB 5
TFERERER

x 3 )
WAREELREMKEE_AH

R R 2 &
HRRELEMAERFSRPRAER

R B ® P
HREFERRFEAH

x B B =
HIRAREPRRER

B H =
L8818 31240 ks

i B B ® T
HIBRERENF

3 Bt ¥
R AFB_AH

I 'R
AHBH I KFEH— B

hoOoKOR R
WK PRFHB

(FRI584E 2 A25 B &)



700

CHEMOTHERAPY

27 79— ikiET KO RM (CNS) 2BIARRSHIR ERE/MO—2Li> TV B0 £E T,
S 10 ML DR L RERARIR 942 &, THDIRED T X D HML I 93 thE O RMETT
feoteo MOMEIX Kuoos HICH U TIE L7 probability matrix I & 3%, 3/ Ea—F—
ZRGTHEV, HeT7 - SR, AEHRERZET R 2 fTe1

FEDRRIL, 443 ¥ (42.8%) »° S. epidermidis T 1o PuLverRer 3¢ X UF de Saxe DL

MEXB7 »— CRHOKRIL, BITALCHAIR 88.1% XU 14.1% LEKTHT nE

WREFET 2 } ORRTIE, TR HOSMKITEN, BKSMKC MIC OR\V-HKY S,
12 GM 12 % DAL MM » 1=o S.saprophyticus X MET 5 MO —>THS NB MEHIT kL
TIRIEL D& AE L, XMELTHWTHEWE EERL TV,

CNS (2HW, HIMMZENTH H, compromised host IxfL TIXMIC opportunistic pathogen
ELTHERYETSMTHS, CNS L X BEIAMRN SRLIICIE, TORFHMEC KT,
SRLRBBH A L RMERL TR, HORE, 7 »— CHHN HEHREBRED 42— 1k
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ERHEABHLETRRERLRIL, TORRY LML RBTHLT S LHADH D0

a7 75 —¥MR¥ES ¥ YRR (CNS) 12, fER®R7
FOREELT—HEEh, IR HRNERTHS D
E, VHORPIHBETHIIDLEND, BER KW T
12, FREMEHELTHEOMBIR Ihh oo

LHL, BERED, CNS i, B A BRI IESRE
DBEILBEO—> Lt -,THkH, % iz compromised
host it & > TREKXLZKFEMTH S,

ZOrXS RV TIoE\T, 19804E1 8, HRaxE
ML, WKL RR LT TREDOTEDOHRITON
THRET 5,

L #E&EFE

1. B %

Kroos and Scurerrer™® (=88 U CHI L 2-BEIKHH
H3REKED 1,000 BROHRBAN S, LHEDOBERD
probability matrix *{EBL, Zh¥ data base L
T, 10 WM O MUKE K 1,035 Ky BRMIC2 v €
2 — & —% fi\», Bayes theorem Iz X % H R CHMERE
L7z, Probability matrix ic &4 ¥ hi-ERiIZKXkDEED
TH5:27 77—+, HMtk:DNase ; 7Arh Vi
Z7+AR7 72— HMERTHE VP 7Ar¥ =N
KB T5E€E/—A, $YB—R, IV =R, IV
=g b, 74 /=R, bPUrnv—=RX, YV, b, &
VEA—ABIVY T/ —AhbORESE; /Ay
VEBESH VI RET 4 vRBE,

2. 7-—-C87

PUuLvERER? 35 X 0Uf de Saxe? Iz X5 CNS 7 , — oW
Bty P EBWTTEo o HEIZEREhDOFEICHE
Ui

3. H4EYERZET AL

BA{LEREZLO/RLCFEY BV, ERXFRE
THEBEFNTOWT MIC ZRE LI, BIBCHELIH

44K, penicillin G (PCG, 1595 Mifir/mg), ampi-
cillin (ABPC, 857 ug/mg), cloxacillin (MCIPC, 900
pug/mg), cefazolin (CEZ, 930 ug/mg), cefoxitin
(CFX, 1,000pug/mg), gentamicin (GM, 567 g/
mg), amikacin (AMK, 692 ug/mg), erythromycin
(EM, 924 ug/mg), novobiocin (NB, 885 pg/mg),
doxycycline (DOXY, 852 ug/mg) © 10 METHh 5,
II. & =

10 R X DML ICEEK MEK 942 K, 5b1K
BX DKL EHBEEFRL DOHMEE 93 KO,
$ 1,035 (ko MER % Table 1 1R,

W S X 51 1,085 Kb, Staphylococcus
epidermidis D% 443 ¥ L 42.8% % 5%, S. haemolyti-

Table 1 Identification of coagulase-negative
staphylococci

Species No. of strains '?;,}
S. epidermidis 443 (42.8)
S. haemolyticus 215 (20.8)
S. hominis 122 (11.8)
S. saprophyticus 64 ( 6.2)
S. warneri 41 (4.0
S. xylosus 36 ( 3.5
S. sciuri 36 ( 3.5)
S. capitis 28 ( 2.7)
S. cohnii 27 ( 2.6)
S. simulans 1 (1.1)
Unidentifiable 12 (1.2)

Total 1,035(100.2)
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Fig.1 Distribution of species in the total isolates
collected (column of thick line) and in the
strains of each hospital (thin line)
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Table 2 Phage typing of clinical isolates
Phage-set
Typability
PULVERER de SAxE
Typable 149(38.1%) 55(14.1%)
Untypable 242(61.9%) 336(85.9%)
Total 391 391

#WECET 5 MIC HIE (BEEE 105mD O /& R
Table 3D =& TH Y, £EHIE, MIC OF B D
Y RD bR, FEFCHKITH MIC offix Fig.
2~4 TRTH, PCG iwk\Tid, # 40% 2% 0.2 pg/
ml JUFo MIC Thoa, 0.4~12.5pg/ml HhFT
13, RIE—RBC AL TR D, 100 pg/ml DO,
2.8% b bhico ABPC 1K R\ T b IHERARRLHAA
Zth, MCIPC o\~ Tit, 12.5 pg/ml #ELT,
20BN B EANFE LI, €7 = AREAT
»% CEZ & CFX Lxl#tn &, YROZ LTS
BN BERERNRD N, CFX OF2EEY
Tlico EM imB\Tid, Bbinic 2o SmEmL
Tuwio GM ZR\WTh 2D AL RDHH, 0.2
pg/ml LIFO#RA 57.4% FEET%KE, 100 pg/ml
Ll Eo#an 15.2% L 3d bhi, AMK TiZ1E#ED
DR LT, 0.2 pg/ml DITFOBIzhTMc 1% L
L v otco DOXY <Ti, 0.2pg/ml LIF D
52.5% LB¥F AR EDLBEL, 1.6~12.5 pg/ml ITiHF
— R T HRELRAbRI,

hi MIC JIE % 17 fe ot Be BE 7 BE Bk 387 #E

Table 3 MICs of clinical isolates

Inoculum size : 10%/ml

Antibiotics MIC ) Total To.

02| 04 | 08 | 1.6 | 3.2 | 6.3 | 12.5 25 | 50 | 100 | 100< |of strains
POG 150 | 41 13 34 31 31 40 18 18 7 4 387
ABPC 107 | 53 43 48 23 32 36 16 | 17 10 2 387
MCIPC 108 | 52 65 57 46 10 3 5 7 6 18 387
CEZ 16 | 97 63 58 23 11 6 3 1 7 2 387
CFX 1 1 46 | 119 87 56 4 | o 7 2 387
GM 222 6 2 | 8 10 6 9 24 41 48 11 387
AMK L4 14 72 66 75 58 48 35 6 8 1 387
EM 0 | 95 88 6 8 3 1 10 5 3 | 128 387
NB 272 6 3 16 18 27 40 5 387
DOXY ¢ 203 | 30 8 32 40 25 43 6 387
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Fig.2 Distribution of MICs of PCG, ABPC end
MCIPC against coagulase-negative staphylococci
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Fig.3 Distribution of MICs of CEZ, CFX and
EM against coagulase-negative staphylococci
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Fig. 4 Distribution of MICs of GM, AMK and
DOXY against coagulase-negative staphyloco-
cci
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Table 4 Percentage of the strains which have MICs
of 212.5ug/ml
Tatal : A part of total isolates, T=Other
clinical isolates.
F : Isolates from finger tips.

Strains (No.)
Antibiotics Total T F
(387) (96) (89)
pPCG 22.5 14.6 3.4
ABPC 20.9 18.8 7.9
MCIPC 12.7 17.7 5.6
CEZ 4.9 6.3 1.1
CFX 34.4 - -
GM 34.4 45.8 1.1
AMK 25.3 - -
M 38.0 21.9 16.9
NB 11.6 7.3 1.1
DOXY 12.7 - -
Inoculum size : 10/ml

Table 5 Susceptibiity to NB.
Total strains : A part of total isolates.
F strains  Isolates from finger tips.
Others : CNS other than S.saprophyticus

MIC Total strains F strains
‘ug/ml) s cprophyticus| Others | S.saprophyticus| Others
2 < 3 87 1 0
1.6 0 16 0 0
<0.6 6 275 0 88
Total 9 378 1 88

Inoculum size : 106/ml

(Total) &, Zh&ixBlo 1HRE HO BEKIMEGE 9%
B(T) S XUFRI HOH MK (F) Litk\WT, MIC
B 12.5 pg/ml LLEO B LD B HE (%) % Table 4
IRTA, FHRICHL, BEKS MK, MIC OB\ %D
GHLHELKEVHASERTH -7, K GM I
ZDFEAM M 5T,

S. saprophyticus ¥ BET 3 —>DXRTHS NB T
XNTEBEULF LD LD, Table 5 THBA, &
ROMEBR T2, S.saprophyticus L FIE X hi- 9K 6
k23, MIC 0.6 pg/ml RFWTH oo, FhUMNOKk
378 ke 103 Bk, 27.2% A2 MIC 1.6 pg/ml L FCh-

o =7, F#TI%, S.saprophyticus i11#c, MIC
12.5 pg/ml TH Y, ThLA Ok 88 Bz d~T MIC
0.6 pg/ml RIWTH -1,
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Table 6 Number of coagulase-negative staphylococci
isolated per total number of isolates (%3),

Author Source

Total No. (%)

CHEMOTHERAPY 703

Table 7 Number of infoction caused by coagwlase negative
staphylococei per total number of cach infrction
(%)

No. of CNS isolated/

AxprioLe et al  (1970) |Blood
Scrorxsaum et al (1975) |CSF shunt®
(1975) |THRY
(1977) |V. catheter?
(1978) |Inpatient
Smroes-SeRra et al (1980)[S. catheter?®
CurisTENSEN et al (1982) |Blood

56/4819 ( 1.2)
50/ 442 (11.3)
4/ 321° ( 1.2)
15/ 250 ( 6.0)
36/8749° ( 0.4)
22/ 173* (12.7)
312/9377 ( 3.3)

Benson et al
Maki et al

Brouscet al

Category of

Author infection

Total No. (%

a) CSF : Cerebrospinal fluid

b) THR : Total hip replacement

¢) V. :Venous, d) S.: Subclavian
* ! No. of patients

m. = »®

REXKD S. epidermidis % &, AMPIHE LD
i, BRI CNS o 555 ¥4 % Table 61,
WA ORPIEGHIZ CNS BPFED b5 #lA % Table
Tk, Bril, MA0RBEMICHITS CNS LM
BBV IXEMEED S5 A% Table8 Lk, Thb
DEIDLOLIBAEY, R XD RO XX HFETS
2%, CNS 2% opportunistic pathogen & L CEH TR
WEERETHIZLHEMIND, BT, CNS 135
W BEOBEETH S, RHROTEEY D
Tk, DERURARRYNSRLLBEAITIE, EDK
L & BRBh AR % BAY & LIS AELTR
TRTHDH, ZOFEKITIK\T, CNS DHBEMNES
12, kKahEBEXET 5,

WiLson et al  (1965) | Wound infection
(1968) | Endocarditis
Finvanp ‘et al (1970) | Endocarditis
Anpriot et al (1970) | Bacteremia
(1973) [ U-T infectiona
Dismukes et al (1973) | P.V.E,»

53/1200 ( 4.4)
23/ 230 (10.0)
31/ 337 (9.2)
39/ 221 (17.6)
26/ 156° (16.7)
5/ 37 (13.5)

Garact et al

BaiLzy

Masur et al  (1980) [ P.V.E." 23/ 48 (47.9)
InG et al (1981) |[Endocard.inSICU| 41/ 125° (32.8)
a) U-T  : Urinary-tract

b) P.V.E. : Prosthetic valve endocarditis
¢) SICU : Surgical ICU
% : No. of episodes

S EIUNM L 7-#RiC BT % AR R TIL, S. epidermidis
NREBUEL & &5, S. haemolyticus 3s LU S. hominis
NERENY 20% L 10% ZHDTWD, FRBAED
PR VCEDO BT IRPER D BRI HEBEMBRETDS
503, S.epidermidis 1t XD X 53R D #\ KD
Bz, ToSRMOL2LREYMET S LXRET
»%B, Fig.1 o £HH ZL D FREE (R KB\
T, 20Utk 1,035 RO MEBE (KR L HERCK
XEXRLTWS H008BHHIh %,

de SAXED 7 » =Y » £y FiX, VERHOEF D 9 7 5 —
Sk AU DEaN D197 ,— DI 17 »— P% Mx
b D THHHMY, BFIFTHE L Rz 14.1% L &L,

Table 8 Number of endocarditis or bacteremia caused by coagulase-
negative staphylococci per total number of each group (%)

Author Category of patient Nozl‘:tuauls;lo.by( %:)N s/
Schivke et al (1961) V-A shunt 8/ 54(14.8)
Diswukes et al (1973) Prosth. valve 5/1671( 3.0)
Ryax et al (1974) P.N. catheter® 4/ 200( 2.0)
Myerowitz et al (1977) Open heart 3/ 261( 1.1)
Brousk et al (1978) Inpatient 8/8749( 0.1)
Masur et al (1980) Prosth. valve 23/1282( 1.8)
Arcuzr et al (1980) Prosth. valve 2/ 55( 3.6)
Siters-Skrra et al  (1980) S. catheter? 16/ 173( 9.2)

a) P.N. : Parenteral nutrition
b) S. : Subclavian

No. caused by CNS/
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PULVERER Dty FCY 38.1% Thotse 7 r— 8
iz, BEPIBREBR O SRBAIC JEMIC WA ERTH S
2, BAD -y bEOF FMATS Z LICIZREND
b, RHOBKICL ML, BFITTHRLROM 7 »—
ey FORMESRETNE,

MIC JROMR T, BRI THErbkh %<,
Table 4 ©Z3\ VT, MIZEIK KRR (Total, T) 12+ D
AAM BB LD A2, WREEEAMBTCHS,
NB 12l+% Mt BIL, Bamro-Parkes?® (3, S.
epidermidis ¥, MIC<0.6ug/ml T & b, S.sapro-
Dhyticus 13, MIC>2 ug/ml 2 LT b, Kroos HVi2,
S. saprophyticus, S. zylosus, S.cohnii iz, MIC>1.6
ug/ml T, fOMZEHLUTD MIC ¢ WF5 & Lieh
Hb, HECBMLTIE, ML hWEOKkLIBD 2
TERETRLTNWS, HELD SED MNFERTIZ,
MIC % B L =R/ Wbk 387 B\ T, S.sapro-
bhyticus 9 ¥k 6 Bk, S. xylosus 6 ¥ksh 4 Bk, S.cohnii
11 ¥k 6 kA1 EhEh 1.6 ug/ml Kii§d MIC %KL
oo —H, S.epidermidis 1%, 210 #kch 164 ¥RD AWML,
1.6 ug/ml KRFHED MIC Chotco cDXSKERLD,
NB ®x#% CNS © AR #8353 - Licik AT
BwEEX Bh b, RN S epidermidis L S.
saprophyticus &% L TR = L BTV 3,

BERRRIC 3517 5 EEMME Y % % 5 B, Kroos 50
SRV, ¥l 7 > - CRHMBCRAELS L BENS
WA, MECHENBBRMED 22 -~ ¥ EAAHET
BAH s+ his, MarrLes HPLRXTBED,
FHCEHR I FER LB, LL, AERBLLTEN
ROREZT T HCORPETR S & LIXARTHICSL
{, RRE BT X 57, RARROE¥HEECHT
SRNBEALBRORE BN EEhS,
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Nine-hundred and forty-two isolates of coagulase-negative staphylococci from patients in ten hospitals
and ninety-three isolates of coagulase-negative staphylococci from the fingers of surgical personnel
were examined. All of them were identified by the computer program of biochemical typing based
on probability matrices which were developed from the test results of about 1,000 strains identified
by the methods of KLOOS and SCHLEIFER. One-third of the identified isolates were phagetyped with
the sets of PULVERER and de SAXE and were investigated on antibiotic susceptibility by the official
method of Japan Society of Chemotherapy. In the results of identification, four-hundred and forty-
three strains (42.8%) are S.epidermidis. Judging from the results of phage-typing, the typabilities
by the two sets are unsatisfactory and it should be desired to develop the new typing set more
adequate for the national strains. In minimum inhibitory concentrations (MICs) for ten antibiotics
and distributions of them, the strains with high MICs are observed much more in the clinical isolates
than in the isolates from fingers. This tendency is obvious especially in the MICs for gentamicin,
which is clinically so important fact due to the frequent use of gentamicin. In the susceptibility of
three-hundred and eighty-seven clinical isolates to novobiocin six out of nine S.saprophyticus, four
out of six S. xylosus and six out of eleven S.cohnii have MICs of less than 1.6 pg/ml, while forty-six
out of two-hundred and ten S. epidermidis have MICs of not less than 1.6 pug/ml. These results point
out that, as KLOOS and SCHLEIFER mentioned, susceptibility for novobiocin could be variable with
exposure to it in environment. Therefore, it can be said that this kind of antibiotic is inadequate
to be employed for identification of strains. Coagulase-negative staphylococci could be one of the
very important pathogens in hospital acquired infections, particularly for compromised host. However
the surveillance of the route of coagulase-negative staphylococci infection in hospital is not so easy,
as they are the common resident flora of human being. From this point of view, the combination
of biochemical testing, bacteriophage typing and the pattern of antibiotic susceptibility is the only
useful way to investigate the route of the infection.



