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Annual Report on External Quality Assessment
in Clinical Microbiology in Korea (1997)

Chik Hyun Pai, Dae Keun Kim, Bong Cheol Kim, Eui Chong Kim,
Jeong Jun Park, Jin Tae Suh, Kyung Won Lese, Kyu Man Lee,
Do Hyun Lee, Keum Jang Cho, Tae Yeal Choi, and Seok Il Hong

Clinical Microbiology Subcommittee,
The Korean Association of Quality Assurance for Clinical Pathology,
Seoul, Korea

Two trials of external quality assessment for Clinical Microbiology were performed in
1997. A total of ten specimens were distributed. All except two specimens contained
pure cultures of single bacterial pathogens; one contained two enteric pathogens and
two commensals of enteric origin; the other contained two enteric flora, but no patho-
gens. Five specimens containing six pathogens were distributed to 179 laboratories with
175 returns (85.6%) in Trial I and five specimens containing 4 pathogens to 235 labo-
ratories with 191 returns (81.3%) in Trial IL

The percentage of fully correct identification of 9 pathogens(one was removed from
assessment because of possible contamination) was 76.7% on the average compared
with 62.9%(P<0.001) in 1996 and 82.4%(P<0.001) in 1995. As was expected, the
laboratories in tertiary care hospitals(83.5%) performed significantly better than other
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laboratories(75.0% ) ( P<0.001). The relatively poor performance by the other laborato-
ries was attributable, as was in previous years, in part to their failure to isolate and
identify two pathogens seperately from a stool specimen containing normal flora and
poor performance on identification of Aspergillus fumigatus and chryseobacterium indolo-
genes. The performance on antibacterial susceptibility testing of 4 pathogens, Proteus
mirabilis, Salmonella, Shigella sonnei, and Micrococcus luteus, was excellent with very few
major and minor errors. For other pathogens, some problems were encountered. The ma-
jority of the laboratories who perform the disk diffusion method for susceptibility testing
of Staphylococcus aureus failed to recognize minute colonies growing inside of the zone
of inhibition around the oxacillin disk and, therefore, reported the organism as
methicillin susceptible instead of being resistant. The susceptibility testing of C. indolo-
genes by the disk diffusion method was less reliable than by the microdilution method.

A few disagreements were still noted this year, but much less than in previous years,
between reported zone sizes and their interpretation according to the NCCLS standards.

The external quality assessment program of KSQACP should be continued with an in-

creasing participation of clinical laboratories to improve the quality of diagnostic micro-

biology in Korea.

Key Words : External Quality Assurance, Clinical Microbiology
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ol Ao} zo] WHAgH AF o] 4 A4
HAdge Bude AAF 271A ol WHUF
o] A AA A HAFE Z2 RelgAse 5
Holl A AW 2AE x¢sdch. =3 979
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i AYEZALE Hgor Ao AxdA
ol v 19923[1], 943[3], 95.3[4], 96A[5] A
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1. @2 23

Fe]FF = ATCC (American Type Culture Col-
lection) FFol7v}t AME&FFHAdA FeEld o

AdF2 A AT A ] 18Xk wkg F 20
% glycerol® ¥-2 BHI(Brain Heart Infusion.
Difco) wi=)ol] 7§ d<<d(suspension)e 2 Fof
A -70CA A 2@l

Zb Z13tel EE P EALE 19949x Fulbo
AggE W3] oSl Azddc F, #& ¥
Ag A Ao 7]& hE WE2E Fof Rol4
0.75% 2] 3ol £ BHI soft agare] o}
0.5mL4 Z}7z}e] Cryotube®(Corning)el 2F314
t}. 19943 oA A|FE& BHI brotholl A wjjok
¥ 0.75% FHE H7bste] Cryotubed] ¥F3
wH S ALS XYt b 28 (¢ ;streptocococci)
9] 7%+ viability 7} F BMESA Rt A7)
Aol ol & MAI7] At 9] AELE WYeR
ul gt

2. @z 2F

19979 13} (449 219)9} 23 (99 24)elA
5 F5E Table 15 ol oA F Al =
$ol 2 F A #Ae dB2=AR FAE F
F5 FA8AT, 4 AAACdAE dAgEe AA
oA HUE o F4 AHgste AR A A
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Table 1. Pathogens illcludeci in specimens distributed in 1996

surgical site infectio:l
dysuria and frequency
fever, diarrhea,
abdominal pain
ventilator-associated
pneumonia

endpcarditis

Pathogen

Etaz;hylococcu;u'l;us
Proteus mirabilis
Salmonella group D
and Shigella sonnei
Buckholderia cepacia

Enterococcus faecalis

1 M—§7—f pus
M-97-2 urine
M-97-3 stool®
M-97-4 sputum
M-97-5 blood
11

M-97-7 CSF
M-97-8 sputum
M-97-9 urine
M-97-10 stool®

fever in patient with
central venous catheter

fever, headache following
traffic accident

BMT patient with ALL

patient with foley
catheter

25-year old woman

with abdominal pain

Chryseobacterium
indologenes

Micrococcus luteus

Aspergillus fumigatus
Klebsiella pneumoniae

No pathogens

a : Mixed with normal fecal flora

b : Normal fecal flora only

F8c=2 g 7slgr. M-97-3(stool),

M-97-10

v 5% dAdezE, #3734 A4 AARAFAE S,

(stoo)E A3l 25 1A ¥Wdgez 9
pure culturegct. M-97-3= 27}x W 97 (Salmo
nella spp, group D ¢} Shigella sonnei)st Zu A}
Fdol 13 M-97-10= #HTL gl AU
Fa% 23 .

3. HAS S o EEN

AAFEL 7t A9 £9, TAEL A7 Asg
A QA 2 HFuael A A5 AArdd
A AxE “Good”, “Acceptable”, “Not accepta-
ble”2 ® A3l c}. “Acceptable” 2 genus level 7}
At FAFAoY ddHezE & AU HA
%= A%, 18] “Not acceptable”& o] £
At 28 ol Fde] gl At ALstd. ol
& A 7|ES Ad o] olys 3x WU 19
Haloll oo diaiMe B#AVNESE 9 4
. d|E-59, H parainfluenzaeZ H. influenzaeZ
T B3yl 29 9UelA JskEul= “Accepta-
ble"o. 2 wWolE ot & B3rt 337l 4
& d= “Not acceptable”2 3} gt}.

Astst PAAEEL FF A Hasidn Yz

I, R2 FA%] A3}E reference value(27] o3
A5 Ax})e} wlswstg ). Zone size?] interpre-
tation NCCLS standards [6]¢l] 2]3}ef ¥43}4]
c}.

2

BeFEF L EFE VAT 1A 209719, 23}
235710l A2 I AF 71BFE 149} 23N 7
7} 179(85.6%) 191(81.3)7|Folcl. 12} A
& Z1RFAA 124 37134, 234 117132
a3 942 st AAbdolden wmebA Hrjel
A A 2} 3t st

12 5%

[\LS

= A 7A3 = Table 2-13 3-14] gofstedch 14
AWl s 2 AL (Table 2-1)o A Z A N3 M-97-5(blood)
= vancomycin MIC7} 16gg/mie]l FAHE WAA
Fodot AAZ ed=HUE bsAd dAES F7
oj A Al2stdct. Uelx 47 Aol A 5/ HUHel
W ¥e R EYATNE § 88071%F 687(78.1

—19 —
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Table 2-1. Performance on the identification of _pathogens in Trial I

Noiorf laboratox’ies:withﬁidicaij

level of performance

Specimen Pathogens Laboratory No.. Good Acceptable Hat
number reporting acceptable
1 . aureus ‘l'ertiary 35 35 0 0
Others 141 139 0 2
2 P. mirabilis Tertiary 35 35 0 0
Others 141 139 2 0
3-1 Salmonella Tertiary 35 31 0 4
group D Others 141 91 29 21
3-2 S. sonnei Tertiary 35 28 0 7
Others 141 50 0 91°
4 B. cepacia Tertiary 35 28 7 0
Others 141 111 0 30
5 E. faecalis Tertiary 35
Others 141 ~ Not evaluated

a : Six laboratories failed to isolate salmonella and 80 laboratories shigella from the mixed culture.
b : Not evaluated becanse of possibility of specimen contamination.

Table 2-2. Comparative performance on the identification of pathogens to species level in Trial 1

No(%) laboratories with

“Good” identification

. Tertiary lab Other lab
Specimen Pathogen P. value
n=141

M-97-1 S. aureus 35(100) 139(98.6) NS

M-97-2 P. mirabilis 35(100) 139(93.4) NS

M-97-3-1 Salmonella D 31(88.6) 91(64.5) <.05

M-97-3-2 S. sonnei 28(80.0) 50(35.5) <.001

M-94-4 B. cepacia 28(80.0) 111(78.7) NS
Total 157(89.7) 530(75.2) <.001

%)71 %A A AL (“Good”) & i) ojeizte A
8ol n2A AZF o|-§+ Salmonella group D
9} Shigella sonnei ©] WAF3H} A WAAFo] 4
AAM-97-3) A4 2749 WHAFE B} £ F
Asled AR 7o)l gy dEoldd. (A
€; 200/352-56.8%]. °1E A 27 YA A Al
Ao AY-ge 92.2%(487/528) Ak,

Ag&E 3371FFg 2eriFe oA £
A A7}=(Table 2-2) FAF ol7t AAUHP
<.001). S. aureus®} P. mirabilisy= }g4 o} §
&) Aggo] Hol7t 9llem B. cepacia®] F
Qe ool BF ol2go] sl AHel7t glrh

32717k 9] 7)ol A 2] AER FAH(“Not accept-
able”)2} F2 W& ofle} ZAr}.

1) M-97-3-1 (Salmonella group D, not typhi) :
Salmonelle paratyphi 5 ©WHE Salmonella group®
5 (147}3), No answer(6)

2) M-97-3-2 (S. sonnei) : no answer(80), E. coli
(6)

3) M-97-4 (B. cepacia) : No answer(8), Pseu
domonas spp(5), ©} & glucose nonfermenters(8)

2xoll e 4759 FAAAY AFELS 75.0%
(540/720) 4=}(Table 3-1). 3x}7iFAXE 75.7%
(106/140), 1 &} 7jHel A= 74.8%(434/580) =
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Table 3—1. Performance on thf identifi&tion_of pathogens in Trial 11

Mo trt laboratories with indicated

level of performance

Specimen Mo Mot
Pathogens Labaratory . Good Acceptable
number reportng acceplahle
I i . ."m!’:,lfuge.‘r:;.:" _-'l‘m'[i:n'}' i 35__ = 22 " _]2 R .I
(Others 145 81 36 28
7 M. luteus Tertiary 35 16 149 0
Others 145 110 11 24
8 A. fumigatus Tertiary 35 33 2 0
Others 145 100 6 349
g " K. preumoniae Tertiary 35 35 0 0
Others 145 143 0 Z
10 Mo pathogens Tertiary 35 34 1 0
Others 142 84 3 a5
Table 3-2. Identification of pathogens to species ||."._riin Tri:.tl_” = B
o - T No(%) laboratories with e
“Good” identification
Specimen Pathogen Tertiary lab Other lab P. value
n=35 n=145
M-97-6 C. indologenes 22(62.9) " 81(55.9) NS
M-97-7 M. luteus 16(45.7) 110(75.9) <.001°
M-97-8 A. fumigatus 33(94.3) 100(69.0) <.01
M-97-9 K. pneumonige 35(100) 143(98.6) NS
moaa 10R(78 7\ 434(74 R) NS

A o@7tel Aolrt glgith(Table 3-2). olshztel
327187k 28] 71 Apolel AR &l ojst ¢l
= AL C. indologenes®} M. luteus®] A AxRA
o4 279 AFrIEE @ A7 WEeld. oF
wdFe EANA 3x7|Fl A= species level®
EAY AL “Good" o2 HAsHoH 339 7|
Fol| 4= genus level2 FAHF AL “Good"o =
wAstdch. 1 Azt M luteus TANAE 329
71#o] o 584 HAAU.

3z 71 9] ZlelA X FAH("Not accepta-
ble”)2] 2 W& ool et

1) M=97-6(C. indologenes) : No answer(87]%#),
Az 7HA g FFo 2 FAT AQ67IH)

2) M-97-7(M. luteus) : No answer(8), Staphylo-
coccus species(12)

3) M-97-8(A. fumigatus) : No answer(27), Cryp

tococcus(4), Fungus(6)

AANET M-96-10= AW AFd Escherichia
coli®} Morganella morganii® E I £ WUdFol
glx= A4t College of American Pathologists
(CAP)S] As@elAA A% Lekae A 6
Z o] wF(Campylobacter, E. coli 0157:H7, Vib
rio, Yersinia, Salmonella, Shigella)o} whsiA z+zt
g, “gi”. £& “AAstA gEd” #m
2ses Ao odF AMY} BaFAL AY 2
L2

1) HQFee vaste $¥¢ Hrsta,

2) el e} A7 ¢4 o “normal flora”
2 ¥yszx ¢ w4 “No Salmonella, Shigel-
la, Yersinia"5 AAE WH4FE dFsekste 2
g 7AxEn

3) Salmonella, Shigella o]} €] AAFE AA3

~-21 —
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Table 3-3. Availability

A Y Z A Adx ZAF AR 7(1997)—

of diagnostic services for detection of specific enteric pathogens in stool samples

Tertiary lab {n=35)

Other lab (n=145%5)

Not

Pathogen Testing . No‘ Testing et e
testing mention testing mention

Campylobacter 21* 13 1 23 103 19
E. coli O157:H7 26 8 1 43 90 12
Salmonella 34 0 1 125 0 20
Shigella 34 0 1 126 0 19
Vibrio 34 0 1 107 16 22
Yersinia 33 1 1 88 35 22

*Number of laboratories that provide bact»eriblogy services for detection of enteric pathogens in stool speci-

mens

Table 4-1. Culture media used for the planting of specimens in Trial I

Sample number and source

. 97-1 97-2 97-3 97-4 97-5
Media ,
Pus Urine Stool Sputum Blood
Blood agar 174 173
MacConkey 166 165 152
S-S agar 5 3 4
Chocolate 13 35 51
Thioglycollate 20 26 108
*Number of laboratories where the sample was planted onto the indicated media
Table 4-2. Culture media used for the planting of specimens in Trial 1I
Specimen number and source

Media 97-6 97-7 97-8 97-9 97-10
Blood CSF Sputum Urine Stool

Blood 179* 141 179 51
MacConkey 166 103 173 170
S-S 7 3 6 159
Chocolate 47 17 10 4
Thioglycollate 108 10 17 12

SF 0 1 0 23
SDA 1 91 0 1

*Number of laboratories where the sample was planted onto the indicated media

p
O

7|13to] dul SHE=AE Gty HiA At
3x}712 357F )4 347)Fo] “No Salmonella,
Shigella” 5 o2 ZARF #HAFE AF3dAM A
A7t S48 Bustgar & 17]@9te] “Nor
mal flooa” 2 ¥ 13}gc}(Table 3-1). 3x}2l7|3
14270 F o) A= 8471 (57.9%)°] AAIF W dF
< AFsHA $A4ZEARE vafdoew 37|21

%)o] “Normal flora”2 ¥ 33}¢c}. }wz 557]
H3 537](36.6%)L E. coli, M. morganii, 7€}
AAFS WY AAAY BaFdEA F& e
HAF e vxnsgy 27|%e AARIE FAY
skt

27} (enteric infection)2] AFHJAEE A4
&= 7]%4 = Table 3-35 2t}. Salmonellast Shi-
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Table 5-1. Biochemical tests for identificiation in Trial I

Specimen no. Test, Results ’ .
(Pathogen) No. of Lab. + = Reference
M-97-1 Catalase 108 168 0
(S. aureus) Coagulase 168 164 4
a B v
Hemolysis 149 2 142 5 B
M-97-2 Oxidase 113 2 111
(P. mirabilis) Motility 129 128 1 +
TSI 153 A/A K/A K/K
14 136 3 K/¢
H,S 156 153 3 +
M-97-3-1 Oxidase 102 1 101 ~
(Sal. gr. D) Motility 121 117 4 t
TSI 156 A/A K/A K/K
6 150 0 K/A
H.S 162 154 8 +
A B D
Serogrouping 132 3 3 126 D
M-97-3-2  Oxidase 62 0 B 62 -
(S. sonnet) Motility 66 6 60
TSI 82 A/A K/A K/K
7 75 0 K/A
H.S 81 6 75 —
Serogrouping 51 A B D
; 0 1 50 D
M-97-4 Oxidase 140 119 21
(B. cepacia) Motility 95 77 18
TSI 139 A/A K/A K/K
2 5 132
H.S 99 2 97
gellee RE 7|FA sz QAT 29 WY 3 M

& Atsel 33s AR AAeA g A
o2 AN, .

2. Uzt MBux|el My

AM AT A2 1%} vl x]x= Table 4-13} Table
4-29} 7). 199235 RE Axpz] TAL g4
AANHY Yaw WAL HEHE Re VA
& A3} del o) PAMES SS agarel FFste
d, AA EL& Fgoleel AHAME thioglycollate
bathell 7 A7l deol A3 st

23

FEAN "9s¥ 71€H A FAAFd=
Table 5-13 5-20 Azlstich. A ARE YA
o2 FusRAY G2 A AxAAY 2
271%2 10% o|AddlA £ A7t sk : TSI
(P. mirabilis, 11.1%), motility(K. pneumoniae, 10.1
% : B. cepacia, 18.9%), oxidase(B. cepacia, 15.0%).

4. gFH Ao HA

1) ALY
o] sj@ol A disk diffusions W& AHE3}
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Table 5-2. Biochemical test for identification in Trial Il

Specimen no. Test, Results
(Pathogen) No. of Lab. + - Reference
M-97-6 Oxidase 156 152 4
(C. indologenes) Motility 117 5 112
Indole 70 50 20 +
TSI 145 A/A K/A K/K
4 3 138 K/K
HS v 129 0 129 —
M-97-7 Catalase ' +
(M. luteus) Coagulase
M-97-8 Oxidase
(K. pneumoniae)  Motility
Indole
TSI K/A
5 A/A
H:S 148 -

Table 6. Methodologies used for susceptibility testing

No. laboratories using indicated method for

B.cepacia C.indologenes M.luteus K.pneumoniae

Method S.aureus P.mirabilis Salmonella  S.sonnei

111 113 108

1 0 0

1 1 1

2 2 2

32 31 31

11 11 11

10 11 12

7 6 10

49
0
0
0

20

97

101 107 117 105
0 3 6 0

1 0 1 0

2 2 3 2
28 22 3 26
10 9 8 10
13 14 15 16
20 23 27 21

MHA, Mueller Hinton Agar ; BA, Blood Agar ; MHBA, MHA + 5% sheep blood

< c}(Table 6). Vitek, ATB, Microscan 9] mi-
crodilution® & A}8-% 7Zlg47t 1A A& 54, 2
ol e 527|Fe 2 1996I%[5]2 417]1#= 39
713l wis A 3423 ot

199795 9] Az EZHL AFES t2
AR AP A Aboll= Mueller Hinton agarE Al-4-3}

% s geon AAMZ A ZE J|BelA
MHAE A48k
2) A=

oA A5 AAAFE ot 27FA Aol

— 24

AL A A4 FAAEFA] AWxeln
EAE daa F4aAde A4 A dAdeY =2
Z1et m3g 54 Anee] dA=dd F, o
A2 A7]= NCCLSE 7% w2 WA dl
T E3da Ade AeAdelEty vustes Ay
7 gt 344 AAe A3 E reference value
of 84 B#A3AcH(Table 7-1, 7-2, 7-3).
AFAANARE QAR JIsdct. 53] P
mirabilis(M97-2), Salmonella gr. D(M97-3-1), S.
sonnei(M97-3-2), M. luteus(M97-7) & S. sonnei
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Table 7-1. Antimicrobial susceptibility test of gram-positive organisms

97-1 yr-7
Antimicrobial (S. aureus) (M. luteus)
3 [ R Ref 5 I R Rel
Cephalathin ] - 3 51 R 114 0 & | 8
Chloramphenical 47 1 3 S
Ciprofloxacin 44 0 l 5 71 11 2 a
Clindamyein 92 22 10 5 113 I 4 5
Erythromyecin 128 7 2 5
Gentamicin { {0 129 R 122 1 5 s
Oxacillin 70 3 71 R 85 11 19 5
Penicillin 0 1 131 R 115 0 12 5
Tetracycline | 3 73 R
TMZ 62 0 0 5 58 i} 2 5
Vancomycin 144 2 1 5 133 2 2 5
Table 7-2. Antimicrobial susceptibility test of gram-negative organisms (1)
97-2 97-3-1 97-3-2
Antimicrobial (P. mirabilis) (Salmonella) (S. sonneia)
S I R Ref S I ‘R Ref S 1 R Ref
Amikacin 161 158
Ampicillin 145 135
Ceftazidime 69 63
Cefotaxime 81 79
Ceftriaxone 74 50
Cefotetan 50 53
Cephalothin 142 132
Ciprofloxacin 129 125
Gentamicin 164 157
Imipenem 66 76
Piperacillin 83 79
Tobramycin 123 125
T™MZ 82 80
2] TMZUAJ(Table 7-2)& Aostzes & g7 (1) S. aureus(Table 7-1)
Aol ZAeAdA FF2A AR Ayl A3 o] @5 +& oxacilin MIC7} 41g/miQl #2224

ol AAAF}7E 9231 ot Major error$} Minor
error= Zt7z} 1.5%9} 2.5%(P. mirabilis), 3.2% %}
0.7% (Salmonella), 6.0% <} 2.4% (Shigella), 5.8% <}
2.9% (M. luteus)oll ¥}, 22} S aureus
(M97-1), B. cepacia(M97-4), C. indologenes(M97-
6), K. pneumoniae(M97-9)2] Z}44 ZAdelx&=
R 7hA FA Sl AA=H A

“borderline” “heteroresistant” MRSAojt}.
Microdilution® & & ¢ 90%°l42] 7|34
MRSAZ 2R ¥ qlorv} Mueller Hinton agareol 4]
disk diffusion® & 2 759l 42%] 43t MRSA
2 ¥nHgt. 2t o] #F &= disk diffusion
7% 24217459 oxacillin o} ZF5Ael A Y v
ojxjut oo FogPA HFHA wW§ AL

3o
e I
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Table 7-3. Antimicrobial susceptibility test of gram-negative organisms(2)

97-4 97-6 97-9
Antimicrobial (B. cepacia) (C. indologenes) (K. pneumoniae)
S I R Ref S I R Ref S I R Ref
Amikacin ¥4 33 45 Z 0 169
Ampicillin 0 0 96 R 0 0 145
Aztreonam 1 1 68 R 5 14 32
Ceftazidime 95 95 6 79 5 19 52 15 18
Cefotaxime 6 4 90 R 7 1 104 R
Cefotetan 0 3 22 R 45 1 10 S
Cephalothin 2 0 106 R 2 0 153 R
Ciprofloxacin 110 8 7 R 123 4 6 S 137 1 2 S
Gentamicin 29 11 112 R 98 18 50 1 1 168 R
Imipenem 34 8 34 2 2 71 R 79 0 0 S
Piperacillin 72 7 10 S 62 5 28 R 0 1 90 R
Tobramycin 33 9 78 R 5 0 128 R 1 1 126 R
TMZ 64 0 3 S 80 0 4 S 0 0 102 R

Zgto] A <tell AN, 48X FolE K¢o
2 S5 s AEE At el AR
c}. ot2bA] S. aureusel] s} disk diffusion® o &
oxacillin 7448 7t o= HbEA] 24417} wloF
F oA diete] Aol AREAE FAHA #2
B xE Hojodd wd AAYY =Feleltxe &
o] zgt Ao] o oxacillin Ao 2 AP}
WAe &9l ¢slAd NCCLS7 d#sl= uls}
7Zto] oxacillin(64g/ml)?} NaCl(4%)e] £33 MHA
o 4] agar dilution®j o. 2 7 A}gc].

(2) B. cepacia

£ 759 44 A5A42AAF trimethoprim/
sulfamethoxazole # ciprafloxacin:= 7]3%3}e] <
x)-go] =99 uld, aminoglycosides, imipenem,
ceftazidime?| 2144 A= dA-geo] 2oteh

(3) C. indolegenes

Chryseobacterium& A& o]l - u|daAgo
A NCCLSAAAMMe FFARTARAAAA o
~agige 25491 A4Ye A4 AL A
Asty gk, AT B ol 9o3ld C. indologenes
aminoglycosidesell 71¢] 100% A& ¥ qldl uts)
A B AMEZAAE FedeR Bad 7
o] o wstth Microdilutiono 2 744 AAE A
#g Bl HE 25 Ao 2 B

(4) K. pneumoniae

£ #F & extended spectrum S-lactamase(ESBL)
£ A8t #F 2 4] carbapenems(imipenem §)
7} cephamycins (cefoxition, cefotetan)E A9}k
REE Bactamel] WA FEEWAlAR ZH
A3 Aol A o)2l§ Blactam RFo WAE e
Wz 4&5E . wgelAq ANEFAb AR
aztreonam, ceftazidimesl dj& Ao UdX-go]
skokel.

3) M x|E9f =H

gz gayez AFAAANE e At o
A A Sl wepd A5 o¥E AAHILF
NCCLS standards?} ¢leovt ol Az 2¢A =
#AAHL e A$sE Ak 13 Ay Zabe A
NCCLS standards¢} B U #AHL 73971
AR R0l 2.34%Ac}(Table 8). o]& 1995 % o}
5.04%[4], 199635 2] 3.12% [5]e wlsiA] ¥
Aol sdch

| =

199795 Y404 E A=A Fostd A
AdRE HAF ARSse 13 176713, 22 180
7oz 95dx ol 16734 1817\, 96 =2 175
o} 1717133} F£AA 2 u]&3t A

199795 Ad e xAbo] 2@ 1074 55

26 —
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Table B. Interpretation of zone size for susceptibility tes

Antimicrabial (8. aurens) P mirabiliz)
A* I ) 13

Amukacin 166 |

Ampicillin

AzLreonam 19 (

el tardim: 19 0 il (

Cefolaxime By (0

Ceftriaxone 74 4

Cefotetan 5() 0

Cephalothir 114 6 151 2

Chloramphemcol 51 0 51 2

Ciprofloxacin g9y | 129 0

Chndamyein 113 11

Ervthromyvein 129 by

Gentamicin 126 3 168 ¥

[mipenem 75 0

Oxacillin 140

Pemcillin 130

Piperacillin a5 0

Tobramyein 127

'™ 61 83 0

"..".1;;-. !ll':;:\\.'l iT lﬂlu ;

07 | 97
Sl fer) { Shigella) (. et )
A [ A D A D

155 82 2 147 4

|43 2 i 3
¥R 13 { 4] {0
b 0 348 { 196 :
81 ] I
i3 12 2
0 34 0

143 | £ |
e 20 11 0

121 7 G 4 122 a

154 B 2 19 i

| 1 19 | }
9 1 12 | B4

122 f ( 117

B bi J Gif

*Number of laboratories whose interpretation of the diameter of the zone of inhibition was in agreement
(A) or disagreement (D) with the most recent NCCLS standards (M100-S7, 1997).

A FFF(E. faecalis)L F7lelA A L3t 971
7% FA2 AF(“Good”) &L HMAHoE 76.1
%(1227/1600) g o] ol 96WI1% 2] 62.9%(1198/
1905) [51o wlsiME WA =AW 95Ex 9
82.4%(1345/1633)[ 4] vl M= A=F A}y
t}. 3x7|@3 27| RE EHez2 FHASE 3
27142 AGEL 84.9%(297/350)0la 19 7]
B2 75.0%(964/1285) A}, ol9f3o] 3xte] 7
AH Aggol AZAW o4& o 2o,

@® 2709 WdEs ATl AU AHEPAM-
97-3)oll A Salmonella®} ShigellaZ &3] 2tz ¥
g5 A 7ol 64.5%29 355%c EIsHn
(Table 2-2),

® C. indologenes(M-97-6)¢} A. fumigatus(M-
97-8)2] Astgo] 7tz 55.9% 2 69.0% Art.

27k Aol o] HWAFolEL AN AHFELS
ALl Axge & F Ak 96dx2] HA M-

— 27

96-1o) A ¢] E. faecium3} E. cloacae @ M-96-60}
A 9] E. coli®} K.oxytoca®] ¥el5Ao Ad&ol %
7t 40% ¢ 76.6% H o 959x 9 S. aureuss} C.
freundii®] ¥elEA A &o] 63.4%Hct ol
o] mixed culturecll 4 27} 2@ & c©} o] X3}
v AL & witAAANA HFE HF(colony
reading)o] 42 &3] WEFo= AYztsn gko 2 of
Holl B S foF dert A

C. indologenes®} A. fumigatuse} 7to]l F Ao <F
7te] o3 o] e Tl diHe BnE 7H3
7] wjEo “Not acceptable”2 Azl5]l+ “No an-
swer 7} @olA] Agtgo] ¥k,

wHdgol gl FUAFIae] 52 FHANA 6
7bA 9] wWifigo] zZzh “odo”, “@dob”, “AAsA
dech’2 sl AW zAe Fdd A
Lo Az g} 3x9 JFAME AFIE
upx] WHJUFARAANY Bastes do] Pobd A



—ulAE o) YGE AR ANE EAF AN 7(1997)—

Fo] Wotort WA SR B F|ToA
= A9 difEe] “F&, F& Fol AT
2o 2 Wasgr.

AAA T AHSHe AR Ad="e oy
MAERE dow HAe FFo et £hdg3 SS
agar, thioglycollete broth%s ®j Ao HEd= de
wol gl

dEA dag 7EAQ HAEs FHuxow
Sut2A4 A3 9A9t B. cepacia®) oxidase$}
motility, K. pneumoniae2] motility5ol= <F7te)
A7 Al ol activitys} @ B. cepacia?)
oxidase®} motilityE Y Z gAY} K. pneumoniae
9] motility S & g4 oz AI Y7 wFold}.

FaA AR AE ] DA o
23 i & 21431 glon, Vitek, Microscan,
ATBS AFE471% AH4sts 71957 347 53
RO B ol 96U 4072 95U 9 437
weh gobeh

P. mirabilis, Salmonellla, S. sonnei, M. luteus®}
Ae834 AFdE olF 5 sgd. a8y S
aureus, B. cepacia, C. indologenes, K. pneumoniae2]
ZAFARAANAE 32 ZA7 Ak O S. an
reus®] oxacilline] j§t “boarderline” A& tjx
3 4oz &x Xde=Ad, @ B cepaciad)
aminoglycosides, imipenem, ceftazidimeol w3 7}
FAAA Y dXgo] Axg H, @ C. indologenes
% 2ol At2e 78 Hra fAPen AAR
29 FAHFEl At @ K. pneumoniaer ESBL
HigoF A ceftazidimeo] g 754 AR}
thobstgict.

“Borderline” MRSA9] &g 984 2~z &
Aol A e o}F Fid AL ¥
A " MSSAZ ¥ as=e] #Axlge Ay ¥
AE 25 ovz oy AW FoF A
7} A At

atAgte 2 tjazmagiyodl A A A o2 3}
FARAF BAIF AR HL=HT Sl A
od A= gtor} 97dx o= o]H o] &A3] 7
A=t 96Qx 2343 FxReo} A NCCLSH)
A gt AR 7|E(M2-A5)E 7+ 734l
MEg Aol 1 5¥E ¥A | Ao Y.

AEA o g 979x YAV E AWEZAATY
v dAAHez <3dideny FrhA] FAHeR

AR AIFEL o2 ALAq g3} rHo
2 AAH 715 Z1d g

2 o

19973 JAe]AE ARz delr}l 294 A
Al F 10AAR 1075S 2$foy o
% 87Ale <Y A7 F5ujk(pure culture)
AA Do, 1/4AAE 2709 HAFD 2749 A
4 AFdol E¢" AHA (mixed culture)gdz o}
HA 1A A HYFe T 209 AAAFF
e TFAG 17 A gel e 5709 AAs 209
713kel] g Elo] 179(85.6%) 71T A AP o
23X Pe A= 5709 ZA7b 23573l W4 o]
191(81.3%) 71l 3} Alstr}.

WAZEAA Yo 9 FFEAMNFEL 29
Ve dEel HrldlA Aestgdet)e] Agge
76.7% 2 9632 62.9%2 959% 9] 824%9}=
zto]7} BacH(P<0.001). 3x71%9] AHF-£(83.5
%)e 29 7IFe] ATE(75.0%) v A &R
3] EFTH(P<0.001). 2.8 7|7kl A] o)ekzto] A
d&o] vz AzYW olfF+& A ATl 4
A WHEAAANA 2749 HAFE FolR £
A3} Aspergillus fumigatus®} Chryseobacterium
indologenes FAd EA7} Addd HEL AHG
+

Proteus mirabilis, Salmonella, Shigella sonnei¢}
Micrococcus luteus 2] A AAAAE= o}lF £
+3t4c}. Z 2} Staphylococcus aureusd?] Tl
3 FAHAAN A oxacillin Ao o}F A
ol Atz A AL H4sA £3t9 methicillin
AedeE Rag 7]3o] @otew Chryseobac
terium indologenes 2] YA 3 #FAMH A A}E micro-
dilutionf o] ulsiA A=gxr Hojde ¢FUN
t}.
Hazagield AAH =79 Ml Qo]
NCCLS9] #tH7|Eo qa2A ¢ 7|Ho] ofxx
AA T 2Ada o] vl A YA FH gt

AU E A Fels FU AP E
A FALE fdte] ALY o g F o3t
A% oo} k.
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g2 o 2 #
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