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In Vitro Activities of Cefatrizine/clavulanic Acid Against Major Clinical
Isolates of Bacteria

Jae Lim Chung, M.D., Young Ah Kim, M.D., Hee Bong Shin, M.D., Jeong Won Shin, M.D.,
Kyungwon Lee, M.D., Yunsop Chong, Ph.D., Jang Hyeon Park, Ph.D.* and Won Bae Kim, Ph.D.*

Department of Clinical Pathology and Research Institute of Bacterial Resistance,
Yonsei University College of Medicine, Seoul,
Research Laboratories, Dong-A Pharm. Co., Ltd., Yongin, Kyunggi-do, Korea*

Background : B-lactam antibiotics are one of the most frequently used antimicrobial agents.
However, with the increase of B-lactamase-producing bacteria, penicillins and 1st generation
cephalosporins have become less useful. Cefatrizine and clavulanic acid combination (CTCA) was
developed to restore the activity. The aim of this study was to determine the activities of CTCA
against major recent clinical isolates.

Methods : Aerobic and anaerobic bacteria tested were isolated from clinical specimens in
Severance Hospital during 1996 to 1999. Antimicrobial susceptibility was determined by the NCCLS
agar dilution methods.

Results : MICs of cefatrizine (CT) and CTCA were similar for methicillin-susceptible
Staphylococcus aureus, Streptococcus pyogenes and S. pneumoniae. For Moraxella (Branhamella)
catarrhalis, MIC« of CTCA was 1 pg/mL, which was 1/8-fold lower than that of cefatrizine. MICses of
CTCA for Escherichia coli and Klebsiella pneumoniae were 4 ug/mL and 8 pg/mL, respectively,
which were 1/4- to 1/16-fold lower than those of CT. However, it was less active against Citrobacter
freundii, Enterobacter cloacae and Serratia marcescens. Against Bacteroides fragilis group
organisms, it showed good activities similar to those of other 8-lactam and B-lactamase inhibitor
combinations.

Conclusions : CTCA showed good antimicrobial activities against M. (B.) catarrhalis, Haemophilus
influenzae, Neisseria gonorrhoeae, extended spectrum B-lactamase-producing E. coli and K. pneumoniae,
Proteus vulgaris and B. fragilis. In conclusion, it would be useful for the treatment of infections due to
those organisms, and for the empirical treatment of respiratory and urinary tract infections.

(Korean J Clin Microbiol 1999,;2:182-193)
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FrEAC] A3 HAHT(1-3), 2L FAY Y
o] 883 A =HRUT}. B-lactamase YA AT Zgd o
A 8t7] Y= o] il HHE B-lactamA S AL
3A Y} B-lactamA) &} B-lactamase A3 A S W3 A A
E Jidste Wyeol tk4-6).

B-lactamase A3 A= FFFLEL A9 gict. 6-
lactamase®} A # 3l A& QA= dFAHq, F4 %
g A7 = ¥7F9Ad A A (suicide inactivator)7} ¢
ol o] &5 g1tk (7, 8). Clavulanic acide Strepto
myces clavuligerus 25 €] £2] @ B-lactamase A 3| A Z[9,
10], ol & A2 %3 32 & extended-spectrum B-
lactamase (ESBL)E £33t o2 £/ 2] f-lactamaseS ¢
Adte Aoz d3A YL, 2, 6. A AL+ 8-
lactam™} B-lactamase A &l A 2] ¥ $}#) &+ clvaulanic acid
¢} amoxicillin =¥ ticarcillin®] E & A, sulbactam3}
cefoperazone == ampicillin®] £ 3, tazobactam™}
piperacillin®] E-3HA| 7} 31Th(7, 8].

Cefatrizine/clavulanic acid (CTCA)Y oA <f A4
o A A|1AHtl 778 cephalosporinQ! cefatrizine (CT)#
clavulanic acid (CA)E M && M2 AA ot} o &
FAE d¥ FFAFT9 extended spectrum B-
lactamase (ESBL)S Z 33+ €% 8- lactamaseS A 3}
€ Ao s A FTFe] gleon, 8-
lactamase /43 AT 3 AIE FE FA o
A8 BH7L Yeol HusAvH(11-13).

£ dFddA e CTCAS 4 el Fo dig g7y
< WrlstaA 43A AN H2 B2E F8 3714
2 UG AT gz AldE FAY S AR
go, £3 o] JAA ) 2L AY T vn3 gF
go] L3 & FTAlc M E FAlo) APt
a2 3L v wd e,

CHA} 2

1996-1999'd AE @2 By Fape]l A4 A NA
€ 3714 aggd 74 4iF, 28 27T
805, 2@ 1 208F ¥ H71AH MF 30FE U
Aoz 391, dEEL 9 §A4A EEA}.

a4 #Z4AdS NCCLS H 34y (1998) 2.2 A
B3 th(14). A1¥ FFAE penicillin G (A3 A <F),
ampicillin (£3%), piperacillin (443 A 2}), cephalothin
(Sigma Chemical Co., St. Louis, MO), cefaclor (t§-g& &
2]), cefatrizine (Fo}A) <), cefuroxime (%= Glaxo),
cefotaxime (FZ2FF), ceftazidime (FF Glaxo),
aztreonam (%°FA 2F), cefoxitin (Merck Sharp & Dohme,
West Point, PA), cefotetan (Daiichi Pharmaceutical, Tokyo,
Japan), sulbactam (/A Al <F), tazobactam (F %),
clavulanic acid (&©°F# <}), cotrimoxazole (F3}o}&),
amikacin (B-o}A| <}), gentamicin (F23), spectino

mycin (Upjohn, Bridgewater, NJ), tetracycline (F3%),
levofloxacin (Daiichi Pharmaceutical), ciprofloxacin (&=
Bayer) 2 2 % 22%0°|%lt}. Clavulanic acid == A
%9 fticarcillin®} piperacillin FXo TAglo]l #lA 1
mL B ZtZ} 2 ug# 4 pgel HEF 3L, ampicillin/
sulbactam®} CTCA+ Zt &FAle] vl &o] 2:10] HE
5 3.

¢4 AE4 ¥R E Mueller-Hinton ¥ A (BBL,
Cockeysville, MD)S Al-83l9 . @ S. pneumoniaes
A= 5% B EHE $-2 Mueller-Hinton BI X &,
N. gonorrhoeaex= IsoVitaleX (BBL)Z H71% GC agar
baseE, H. influenzae= Haemophilus Test Medium<, B.
fragilis & AlT-2 5% AFE Y vitamin K, (10 pg/mL)
< ¥ & brucella ¥ A (BBL)E AH&-3l%t}.

A1¥ A F# L Steers replicator (Craft Machine Inc.,
Woodline, PA)S A}&3ld 2F 10 CFUE HZ3 49 35C
oA 16-20A| 7t Wl S H k. &, Streptococcus spp., N.
gonorrhoeae 2 H. influenzae= 20-24A13t vl %354
3, S. pyogenesE A 3I Streptococcus spp.2+ N.
gonorrhoeae= 5% CO: &&7)d w%s ). B.
fragilis & AT-E 2 10° CFUE HZ3td 35C 714
A Qre] 271X 48X v FEA T

MICE Alde] F4°] gle A4 FFA =2
e, 37144 A A= 3 Mo FZelt A
g FHS, €OR AT A¥e A8 e 598 F
ot} A FA L EAFAT. CTS CTCAS]
breakpoint cefuroxime®l] £3}9 ).

ZeAd A A=BeE 9l E S aureus ATCC
29213, E. coli ATCC 25922, P. aeruginosa ATCC 27853,
H. influenzae ATCC 49247, S. pneumoniae ATCC
49619, N. gonorrhoeae ATCC 49226, B. fragilis ATCC
25285 2 B. thetaiotaomicron ATCC 29741& A}&3+%
1=

2

Methicillin 244 S. aureust= NEE] TF (93%)
7} penicillind] WAl WA, A 1, 24N
cephalosporinA|, cephamycin 3 - cotrimoxazoleol] WA <!
TFE Tt CTCAS MICwe | pg/mlE2 B-lactamA
Z 7}3 2%t (Table 1). S. preumoniae 9
levofloxacinol] WA <Q! #F€ 2% 21}, penicilline] Y]
A @3] v &L 85%°]Rem thE cephalo
sporinA| = WA TF7} Bkt 8. pyogenesol ©f
3t B-lactamA] 9] MICY cephamycing Al &ldln+e gt
3, WAAA FFE Q. S agalactiaed]| g MICw
£ penicillin, cefuroxime ¥ cefotaxime®] 0.06 ug/mL 2 2
o] $ gk ov} CT9 CTCAE 1 pg/mLo|RA i, cefaclor,
cefoxitin 2 cefotetan< 4-8 pg/mLo] 1T},
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Table 1. In vitro activities of cefatrizine/clavulanic acid and other antimicrobial agents against major clinical isolates.

Species Antimicrobial agent g.lc (ug/mL) o _Suscept@b_iliﬂtﬂy_ (%)
(No. tested) Range ' s0% BE s 1 R
S. aureus Penicillin 0.06-4 2 4 7
methicillin- Methicillin 2-4 4 4 100
susceptible Cefaclor 1-8 2 4 100 0
29) Cefuroxime 1-2 2 2 100 0
Cefatrizine 0.5-4 1 2 100 0
Cefatrzine/clavulanate 0.5-2 1 1 100 0
Cefoxitin 2-4 4 4 100 0
Cefotetan 8-16 8 16 100 0
Tetracycline <0.12-64 0.25 32 52 3
Cotrimoxazole 0.015-0.25 0.03 0.06 100
Levofloxacin 0.12->128 0.12 0.25 97 0
Erythromycin <0.25->128 0.5 >128 72 0 28
Clindamycin 0.06->128 0.06 0.12 97 0 3
S. pneumoniae Penicillin 0.015-2 2 2 15 29 56
59) Cephalothin 0.12-16 8 16 22 0 78
Cefaclor 0.25-=128 64 128 14 2 84
Cefuroxime 0.015-=8 4 =8 22 2 76
Cefatrizine 0.12-32 16 16 20 2 78
Cefatrzine/clavulanate 0.12-32 16 16 20 2 78
Cefoxitin 1->128 32 64 0 15 85
s Cefotetan 2-128 64 128 0 0 100
Cefotaxime 0.015-2 1 2 27 59 14
Tetracycline 0.25-64 32 32 8 0 92
Cotrimoxazole 0.12-64 16 32 20 15 65
Levofloxacin 0.5-32 2 96 2 2
Erythromycin 0.06->128 >128 >128 14 0 86
Clindamycin 0.03->128 >128 >128 36 0 64
Chloramphenicol 1-16 4 16 69 - 31
0
S. pyogenes Penicillin <0.008-0.015 <0.008 0.015 100 0
(26) Cephalothin 0.06-0.25 0.12 0.25 100 0 0
Cefaclor 0.12-0.5 0.25 0.5 100 0 0
Cefuroxime <0.008-0.015 0.015 0.015 100 0 0
Cefatrizine 0.03-0.25 0.12 0.12 100 0 0
Cefatrzine/clavulanate 0.03-0.25 0.12 0.12 100 0 0
Cefoxitin 0.5-2 8 92 0
Cefotetan 2-4 4 4 0 0 100
Cefotaxime <0.008-0.03 0.015 0.015 100 0 0
Tetracycline 0.25-64 32 64 42 0 58
Cotrimoxazole 0.12->128 >128 >128 4 0 96
Levofloxacin 0.25-1 0.5 100 0 0
Erythromycin 0.015->128 0.03 >128 73 8 19
0
S. agalactiae Penicillin 0.03-0.06 0.06 0.06 100 0
@n Cephalothin 0.12-1 0.25 0.5 96 4 0
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Table 1. Continued

2|Zoll CHE Azt

g7

Species Antimicrobial agent
(No. tested) Range 50% 90%
Cefaclor 2-4 2 4
Cefuroxime 0.03-0.25 0.03 0.06
Cefatrizine 0.25-2 0.5
Cefatrzine/clavulanate 0.25-1 0.5
Cefoxitin 2-8 4 4
Cefotetan 2-64 8 8
Cefotaxime 0.03-0.12 0.06 0.06
Tetracycline 16-64 32 64
Cotrimoxazole 32->128 =>128 =128
Levofloxacin 0.5-1 0.5 0.5
Erythromycin 0.015->128 0.03 2
M. catarrhalis  Penicillin G <0.008-16 16 16
(28) Cefaclor <0.124 2 4
Cefuroxime 0.25-8 2 4
Cefatrizine 0.25-16 4 8
Cefatrzine/clavulanate 0.25-2 0.5
Tetracycline <0.12-8 0.25 0.25
Cotrimoxazole <0.008-0.25 0.12 0.25
Levofloxacin 0.015-0.06 0.03 0.06
Erythromycin <0.12-0.5 0.25 0.5
Clindamycin 0.5-2 2
N. gonorrhoeae Penicillin G 0.12->128 8 >128
(52) Cefatrizine 4-32 16 32
Cefatrzine/clavulanate 2-32 8 16
Ceftriaxone <0.008-0.03 0.015 0.015
Ciprofloxacin <0.008-1 0.25 0.5
Spectinomycin 32-64 32 32
Tetracycline 1-4 2 2
H. influenzae  Ampicillin 0.12->128 16 >128
(15) Ampicillin/sulbactam 0.12-4 2 4
Piperacillin <0.12->128 2 64
Cephalothin 0.5-64 4 32
Cefaclor 0.5-32 2 16
Cefuroxime 0.25-8 0.5 2
Cefatrizine 1-32 4 8
Cefatrzine/clavulanate 1-16 2 8
Cefotaxime <0.008-0.06 0.03 0.06
Tetracycline 0.25-16 0.5 4
Cotrimoxazole 0.015-32 0.06 8
Clindamycin <0.06-8 0.25 4
Levofloxacin 0.015-1 0.015 0.03
E. coli Ampicillin 0.5->128 128 >128

Susceptibility (%)
< )
0 0
100 0
59 37
78 22
0 0
0 0
100 0
0 0
0 0
100 0
71 22
4
100 0
100 0
96 4
100 0
93 7
100 0
100 0
100 0
7 93
0 18
48 35
73 25
100 -
32 66
94 6
0 22
35 3
90 10
83 10
66 7
90 7
97 3
62 34
69 21
100
76 17
59 10
66 28
100
33 % 0
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Table 1. Continued

HAygl, Ao, A5, AN, olZH, BN, YHH, LA

Species L. . MIC (pg/mL)
(No. tested) Antimicrobial agent Range . 90%
(30) Ampicillin/sulbactam 0.5-128 64
Piperacillin 0.5->128 128
Piperacillin/tazobactam 0.5-32 2
Cephalothin 0.5->128 8 32
Cefaclor 0.25->128 4
Cefuroxime 0.5-64 4 16
Cefatrizine 1->128 2 16
Cefatrzine/clavulanate 0.5-8 4
Cefoxitin 1-32 2 8
Cefotetan 0.12-2 0.12 0.5
Cefotaxime <0.008-16 0.06 0.25
Ceftazidime 0.03-128 0.12 0.5
Aztreonam <0.008-64 0.06 0.25
Tetracycline 0.25->128 >128 >128
Cotrimoxazole <0.12->128 >128 >128
Amikacin 1-8 1 2
Gentamicin 0.5-128 1 64
Levofloxacin 0.015-32 0.03 8
K. pneumoniae Ampicillin 16->128 >128 >128
(30) Ampicillin/sulbactam 4->128 32 128
Piperacillin 2->128 128 >128
Piperacillin/tazobactam 0.5->128 4 64
Cephalothin 2->128 >128 >128
Cefaclor 0.5->128 64 >128
Cefuroxime 1->128 16 >128
Cefatrizine 0.5->128 64 >128
Cefatrzine/clavulanate 0.5-64 1 8
Cefoxitin 1->128 4 32
Cefotetan 0.12-128 0.25
Cefotaxime 0.015-128 2 16
Ceftazidime 0.12->128 8 >128
Aztreonam 0.015-128 4 64
Tetracycline 1->128 2 >128
Cotrimoxazole <0.12->128 0.5 >128
Amikacin <0.12->128 4 16
Gentamicin <0.12->128 >128
Levofloxacin 0.03-32 0.25 4
P. mirabilis Ampicillin 8->128 32 >128
(15) Ampicillin/sulbactam 0.5-16 2 16
Piperacillin NT NT NT
Piperacillin/tazobactam NT NT NT
Cephalothin 4-32 4 16
Cefaclor 1->16 2 4
Cefuroxime 1-4 1 2

Susceptibility (%)
60 20
66 17
97 3
77 10
90 7
86 7
83 10
100 0
920 7
100 0
93 7
93 0
97 0
37 0
30 -
100 0
56 7
70 13

0 7
30 10
33 13
83 7
40 3
43 3
43 14
43 0
90 3
80 3
90 3
87 10
50 3
67 0
60 0
53 -
93 0
53 7
86 7
40 7
87 13
NT NT
NT NT
80 13
93 17
100 0

R

93
60
54
10
57
54
43
57

17
47
33
40

47

40

33808
o © = o &
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Table Continued

Susceptibility (%)

Species Antimicrobial agent MIC (ug/mL)

_(No. tested) - Range %% S
Cefatrizine 1-16 ! 93
Cefatrzine/clavulanate 1-8 ! 100
Cefoxitin 2-8 | 100
Cefotetan 0.12-0.25 .12 100
Cefotaxime <0.008-0.06 .03 100
Ceftazidime 0.03-0.12 1.06 100
Aztreonam <0.008 1.008 100
Tetracycline 32->128 0
Cotrimoxazole <0.12->128 1.25 73
Amikacin 1-3 93
Gentamicin 0.25-16 73
Levofloxacin 0.03-2 .06 100

P. vulgaris Ampicillin 32->128 128 >128 {0

(15) Ampicillin/sulbactam 4-16 8 16 87
Piperacillin NT NT NT NT
Piperacillin/tazobactam NT NT NT NT
Cephalothin 32->128 >128 >128 0
Cefaclor 64->128 >128 >128 0
Cefuroxime 64->128 >128 >128 0
Cefatrizine 8->128 128 >128 7
Cefatrzine/clavulanate 2-128 2 8 93
Cefoxitin 2-16 4 8 93
Cefotetan 0.12-2 0.25 0.5 100
Cefotaxime 0.03-05 0.06 0.5 100
Ceftazidime 0.03-0.25 0.06 0.25 100
Aztreonam <0.008-0.03 0.015 0.015 100
Tetacycline 2-64 16 32 7
Cotrimoxazole <0.12->128 <0.12 >128 80
Amikacin 0.5-4 2 4 100
Gentamicin 0.25-16 05 1 93
Levofloxacin 0.03-0.5 0.03 0.12 100

C. freundii Ampicillin 16->128 >128 >128 0

nx Ampicillin/sulbactam 4->128 64 128 7
Piperacillin 2->128 64 >128 13
Piperacillin/tazobactam 2->128 8 32 80
Cephalothin 64->128 >128 >128 ]
Cefaclor 32->128 >128 >128 0
Cefuroxime 8->128 128 >128 13
Cefatrizine 16->128 >128 >128 0
Cefatrzine/clavulanate 16-64 64 64 0
Cefoxitin 32->128 >128 >128 0
Cefotetan 0.12->128 64 >128 20
Cefotaxime 0.12->128 32 >128 13
Ceftazidime 0.5-128 32 128 20
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100
27

27

100

100
100
100
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60
20
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93
93
33

100
100
87
93
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80
20
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Table 1. Continued

Species Antimicrobial agent —

(No. tested) L Range 50% 0% S 1 R
Aztreonam 0.12-32 16 32 27 46 27

Tetracycline ) 1->128 2 >128 67 0 33

Cotrimoxazole <0.12->128 0.5 >128 67 - 33

Amikacin 1->128 8 32 86 7 7

Gentamicin 0.5->128 1 >128 73 0 27

Levofloxacin 0.03-16 0.5 16 53 0 47

E. cloacae Ampicillin 8->128 >128 >128 7 0 93
(29) Ampicillin/sulbactam 8->128 128 >128 10 7 83
Piperacillin <0.12->128 >128 >128 21 14 65
Piperacillin/tazobactam <0.12->128 64 128 38 34 28

Cephalothin 128->128 >128 >128 0 0 100

Cefaclor 16->128 >128 >128 0 3 97

Cefuroxime 2->128 >128 >128 14 0 86

Cefatrizine 1->128 >128 >128 10 0 90
Cefatrzine/clavulanate 2-128 64 64 3 0 97

Cefoxitin 128->128 >128 >128 0 0 100

Cefotetan 0.12->128 >128 >128 21 0 79

Cefotaxime 0.03->128 128 >128 17 17 66

Ceftazidime 0.03->128 128 >128 17 0 83

Aztreonam 0.03-128 32 64 14 14 72

Tetracycline 1->128 4 32 62 7 31

Cotrimoxazole <0.12->128 >128 >128 28 - 72

Amikacin 1-16 16 16 100 0 0

Gentamicin 0.25->128 128 >128 24 0 76

Levofloxacin <0.008-32 1 8 83 3 14

S. marcescens  Ampicillin 32->128 >128 >128 0 0 100
(15) Ampicillin/sulbactam 16->128 64 128 0 7 93
Piperacillin 1->128 8 128 67 20 13
Piperacillin/tazobactam 1->128 4 32 80 13 7

Cephalothin 64->128 >128 >128 0 0 100

Cefaclor 32->128 >128 >128 0 0 100

Cefuroxime 32->128 >128 >128 0 0 100

Cefatrizine 32->128 >128 >128 0 0 100
Cefatrzine/clavulanate 16-128 128 >128 0 7 93

Cefoxitin 8->128 32 >128 7 40 53

Cefotetan 0.5->128 2 64 74 13 13

Cefotaxime 0.5->128 4 64 60 27 13

Ceftazidime 0.12-128 128 87 0 13

Aztreonam 0.06-32 2 16 86 7 7

Tetracycline 4->128 32 >128 7 13 80

Cotrimoxazole <0.12->128 0.5 >128 53 47

Amikacin 1-16 4 8 100 0 0

Gentamicin 0.5->128 8 128 47 13 40

Levofloxacin 0.12-16 1 B 8 87 _ 0 13
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Table 1. Continued
Species L ) C (ug/mL) Susceptibility (%)
(No.tested) ___ Antimicrobial agent Range 0% S00% E R
M. morganii  Ampicillin 64->128 >128 >128 0 0 100
(15) Ampicillin/sulbactam 2-64 3 * n 7 40 53
Piperacillin 0.5-32 32 87 13 0
Piperacillin/tazobactam <0.12-0.5 0.25 0.5 100 0 0
Cephalothin >128 >128 >128 0 0 100
Cefaclor >128 >128 >128 0 0 100
Cefuroxime 32-128 64 64 0 0 100
Cefatrzine/clavulanate 64->128 128 >128 0 0 100
Cefa/Clavulanate 64-128 128 128 0 0 100
Cefoxitin 8-16 16 16 47 53 0
Cefotetan 0.5-4 2 100 0 0
Cefotaxime 0.015-1 0.12 0.5 160 0 0
Ceftazidime 0.06-1 0.25 0.5 100 0 0
Aztreonam 0.015-0.03 0.015 0.03 100 0 0
Tetracycline 2->128 64 64 13 0 87
Cotrimoxazole <0.12->128 0.5 >128 53 47
Amikacin 1-2 2 2 100 0 0
Gentamicin 0.5-32 16 87 0 13
Levofloxacin 0.03-4 0.03 4 80 0 0
Providencia spp. Ampicillin 2->128 16 >128 36 21 43
14) Ampicillin/sulbactam 2-64 16 32 36 21 43
Piperacillin 0.12->128 2 128 72 7 21
Piperacillin/tazobactam 0.12-4 2 4 100
Cephalothin 8->128 >128 >128 7 14
Cefaclor 2->128 32 >128 29 0
Cefuroxime 0.12->128 2 64 79 0 21
Cefatrizine 0.25->128 8 >128 50 21 29
Cefatrzine/clavulanate 0.25-128 64 128 21 0 79
Cefoxitin 2-5>128 2 16 79 14 7
Cefotetan 0.12->128 0.12 93 0 7
Cefotaxime <0.008-64 0.06 4 93 0 7
Ceftazidime 0.03-8 0.25 4 100 0 0
Aztreonam <0.008-0.25 0.015 0.06 100 0 0
Tetracycline 16->128 >128 >128 0 0 100
Cotrimoxazole <0.12-128 2 16 65 - 35
Amikacin 0.5-64 2 64 79 7 14
Gentamicin <0.12->128 4 128 57 7 36
Levofloxacin 0.03-32 1 32 64 7 29
A. baumannii  Ampicillin 32->128 >128 >128 0 0 100
(15) Ampicillin/sulbactam 1->128 32 32 30 7 63
Piperacillin 16->128 >128 >128 7 20 73
Piperacillin/tazobactam 0.12->128 128 >128 17 13 70
Cephalothin 128->128 >128 >128 0 0 100
Cefaclor 32->128 >128 >128 0 0 100
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Table 1. Continued

M, Zgot, Asls, AEY, OlZY, WY, HIH, v

Species Ty MIC (pg/mL) Susceptibility (%

(No. tested) Antimicrobial agent Range _ 50% 90% S %

Cefuroxime 16->128 3 97

Cefatrizine 32->128 0 100

Cefatrzine/clavulanate 8-64 7 86

Cefoxitin 32->128 0 100

Cefotetan 32->128 3 97

Cefotaxime 8->128 10 80

Ceftazidime 2-128 3 80

Aztreonam 16->128 10 90

Tetracycline 0.5->128 3 67

Cotrimoxazole 0.25->128 70

Amikacin 2->128 40 20

Gentamicin 1->128 93

Levofloxacin 0.06-32 3 77

Ampicillin 0.5->128 20 63
Ampicillin/sulbactam

0.5-16 2 8 97 3 0

B. fragilis group Piperacillin 4->256 64 256 47 17 37

organism Piperacillin/tazobactam <0.03-16 2 8 100 0 0

- (30) Ticarcillin 4->256 64 >256 40 20 40

Ticarcillin/clavulanate 0.25-128 4 97 0 3

Cefaclor 2->128 >128 >128 7 3 90

Cefuroxime 8->128 >128 >128 3 3 93

Cefatrizine 8->128 64 >128 3 13 83

Cefatrzine/clavulanate 1-64 2 8 93 3 3

Cefoxitin 4-128 8 32 67 30 3

Cefotetan 4->128 16 >128 50 10 40

Imipenem 0.12-1 05 0.5 100 0 0

Meropenem 0.12-1 0.25 0.25 100 0 0

Chloramphenicol 2-8 8 8 100 0 0

Clindamycin <0.12->128 8 >128 43 3 54

0 0

Metronidazole 1-8 o

M. (B.) catarrhalis 32] 96%7} penicillin A 0] 21 t}.
Cefaclor, cefuroxime @ CTIl& A9l RE dF7} 4
Folth. &Y ol & %Al9] MICw7} 4-8 ug/mLl ¥F
Mo CTCAS MICxe 1 pg/mLEA 1/4-1/887} ¥k
t}. N. gonorrhoeae % penicillin®} tetracyclineol| & 24
A #F3F7t ¢l 3, ceftriaxone®} spectinomycin®l] i
49 #FF+ 8l CT9 CTCAS] MIC B9+ Ztz
4-32 pg/mLe} 2-32 pg/mL2 ¥ =3l4 T}, H. influenzae
Z ampicillin AU FFE 62%°1ATH. MIC»7}
cefaclore 16 pg/mL, cefuroxime 2 pg/mL, CT$
CTCAE =5 8 ug/mLo| 3]t}

A3t cephalosporinA] £ aztreonam®] MICwE E.
colidll A+ 0.25-0.5 ug/mL, K. pneumoniae°l] th
ME 16->128 pg/mLel R on, 44 vl &L z+z 93-

2 4 100

97%%9+ 50-87%°] A th. SulbactamE W EH A%
ampicillin®] MIC»& E. colid] thalde 1/24] o] &
oA, ZAFA HEL 33% A 60%2 FH7He Wi
o, tazobactame W #& 7 ¥ piperacillin® MICw»e
Vel 2 Roti m, ZA5A ¥&L 66%A 97%2 F
7tElen, CA9 HEA CTY MICoe 1/48f2 Yo}
A3, 254 YL 83%9A 10062 7189 K
pneumoniael ™ & A & ampicillin¥} sulbactam,
pipracillin® tazobactam 8 ¥A] ¢} MICxt 2 3}e]7} 81
Qeon, AFA B&Le 247 30%9 50%7F F7HEHA
o). wtd o] CA ¥ 3Al 9] CTe MICxe 1/168] ©]¢2
2 JolR 1, A ¥ &L 53%7F ST

E. cloacae, C. freundii, S. marcescens, M. morganil,
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Providencia spp. ¥ A. baumanniiol th3 CTS] MICw:
>128 pg/mlo| 91, CTCAS] MICxE 64->128 pg/mlo]
t}. Providencia spp.ol ™3 CT2] MICsox= 8 ug/mlo] %
21}, CTCAS] MICoE 64 pg/mlo| 1T}, P. mirabilisol
t§ CTS CTCAS} MICh: 2% 8 pg/mlolQ ok, 7+
$A v &L 74z} 93%9F 100%°] AT, P. vulgarisol o
3 MICwE CT7} >128 pg/mL, CTCAE 8 pg/mLE 16
Hj o]} Yol s, A v &L 47 7%9 93%°1 R
ot

B. fragilis = A& 3| A& carbapenem, B-lactam/
B-lactamase A A WA daf AFTF HFEo|
540l AaL, CA HA7IE CTY MICwE 1/16¥] ©14
oA

]

el

Cefatrizine {7-[D-2¢-amino-¢-(4-hydroxyphenyl)acetamido]-
3-(1H-1,2,3,-triazol-5-ylthio methyl)-3-cephem-4-carboxylic
acid}2 74U HATE FAHF F e 14Y
cephalosporin#| 2, &) 7} M ZdF A8 #&
Al AMEElo] $kt}(15-18). Cefatrizine/clavulanic acid
£ A2 7¢¥ B-lactam/B-lactamase A 3| A 9] HIEAZ
A, 45 Ao Ui AEE FaYel| #F e
Ao}(11-13]), B F] AFS dFeE 3 AT e
ol 74X gle AdFeltt. ¥ AFdAe NEL EFH
gFAQl CTCAS AlEAY TP E 4 A ANA
228 B2 59 AlTE ddezE Adsgi.

B oA oA methicillin A S. aureuss}t S.
pyogenes©d] WM E CTHLEZE A|EIHY FTg o]
S48 CAE ¥ Ade Ve @t S
pneumoniae2] penicillin WA 7] penicillin-binding
protein (PBP) W 30| 2]5=22(19], t}& cephalosporin
Az &3] YA E Hole Aoz <A .
B AFNME penicillin ¥ 754 #F71 85%°1 AL,
T} & cephalosporin Aol i3 WA B &5 B He
o CA W3 &de gl

M. catarrhaliss W5-E< &FF7} BRO-1 ¢ B-
lactamase 2 AJA1 &2 2(20], penicillino] WAL 2o
£ A7 X penicillin GOl A #F & 96% AT
1, 24t} cephalosporine ©| & ol <t sl MIC #
°] penicillin MICZt2] 1/2-1/4vjollon E3F CAE
BRO-1& A3 A|7| B2 CTCAS MICE ©£ skt
(1, 2). ©ld) W3} N. gonorrhoeaed] 3+ CT$ CTCA
o] MIC»e Z+z} 32 pg/mL9} 16 pgmLo 2 8 =} o]7}
AT}, H. influenzae F°| B-lactamase YA &2 e}
o WA 5-55%2 HauE 3 JoH(21). F Yol A
= 1998 E2F9] 52%7} B-lactamaseE YA 3HATH
(22). ¥ A FA ampicillin 754 &L 38%°l 2y
cephalosporin ©] & Ao ¥lwA <33 OlREo

FF7F Aol et CTS CTCAS MICE S
Zole A9 U

E. coli, K. pneumoniae R P. vulgarisdl] thd|X CTE
o} CTCAS] MICAI 7} 8A3] @3kt E. coliol A& A
3M gl cephalosporin®} aztreonam®] MICse 0.25-0.5
pg/mLE Ygkm w24 23 3-7%°19 2 4
Al ESBL HA#FE U @}E Aoz Asdud.
CTS] MICs»# MICot 27+ 29} 16 pg/mLo| A3 4
A #FFE 83%°IN2y CTCAS MICs»#} MICxE
21z} 13 4 pg/mLol A o™ 100%2] TF7T Aol
t}. 2 o] fE CA7} 2be T B-lactamase (ESBL)E A
7] vEo 2 AZLHJD(1, 2). K pneumoniae %l
¥ ESBL 44 #3F7} E. coliit} B Bgton CTe
MICs#} MICwE ZHz} 649} >128 ug/mLo] &6l CTCA
9] MIC»% MICwt Zt2t 13} 8 ug/mLE A3 Roly
©}. P. vulgarise group 2e B-lactamase® A3t 8-
lactamA| o] A& Jetli=d], o] EA&E CAd o3
A4 dAHE Aoz g8A Ud(1]). & dFdAME
CT9] MICs¥} MICw ZtZ} 1287} >128 pg/mLo] A& H
CTCA9] MICx3} MICwE 242} 29} 8 pg/mL2 @A 3
ottt WHH P mirabilise W¥-Eo] B-lactamAlo] 7
Folm2 CTe CTCAS MIC gole & Aol7t ¢l
pei=

AmpC B-lactamasex= CA°ll 93] A=A Feot
(23). wety o] AL E FE AA3E C freundii, E.
cloacae, S. marcescens, M. morganii 2 A. baumannii®|
739 CTol CAE W3l = MIC gto| Ropx|A] &
8kt}. Providencia spp.ol W& A& CTe MICx°] 8
pg/mLolQ 21} CTCA9 MICsxE 288 6 dpg/mLE
EolAx #FFA @F9 ¥ 2L 50%90A4 21%% i
st ed, ol CAdl 93 4% #F¢ AmpC A&
Aol FEHUY WEo2 ALRHATH(1).

B. fragilis & A7 8718 Ad & 7P £3 €4
He 3322 yAZFI €8 ez 49A Ao
(24, 25). ¥ QP A= ampicillin, piperacillin,
ticarcillin 3 CT9 MICwE >128 pg/mLo} AR T B-
lactam A 3A ¢} BIE Ao MIC Fhol @A 3]
ZolAr}t. ol B. fragilis T Mol AAATdE AA
A A B-lactamase’} CASl 2]3] A HA7] WjFo2
AZtH A (1],

ZE3 22 methicillin 7573 S. aureus, S. pyogenes,
H. influenzae 2 P. mirabiliso] & CTY 3d9
o] $37] W& CA¢te] Wito] ©& MIC #t9] A
e AR Fkoew, S. agalactiae, M. (B.)
catarrhalis, E. coli, K. pneumoniae, P. vulgaris 2 B.
fragiliso] A& CAst HFTozH Fddo ¥
EFE £ 4 AU wEA CTCAE ol & Al 9
& AEdF N8 82 Fgolvt &7 #4Ee Bd
A ANBAZ {88 A2 AR
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2 o

w7 B-lactam FFAE FEF A8 7MF &3
AeEE gFA Fo @A oIt 2 2 43
AA A BEdEe AE FAE B-lactamaseE A3t
£ Aol Yol AT ZEF XAFA penicillin A A &t A1
A cephalosporin®] #H&AJo] dA3] HojHx, M2
& A e Adel BodA HAH E AFAME A
1A cephalosporinAl o] B-lactamase A3 A& = T
CTCAS] Algd 8y g3 & A1g3tAdt.

HhE L 1996-1999'd Ml B @A Bxbe] 3 A
A Y 4E 3714 2 714 Aldel g dTA
44 & NCCLS &R Moz AFsiqiH.

ZA7}: Methicillin 34 S. aureus, S. pyogenes & 8.
pneumoniged] T3 CTS CTCAS| MICZ#dl& ¥ Ao]
7} 9l1e™, M. (B.) catarrhalis?) ™3l CTCAS]
MIC»7} CT®] 1/8¥o]Ut}. E. coli®} K. pneumoniae®]|
3§ CTCAS MICxe &zt 4 pg/mlst 8 pg/ml2 CT
MICs 3t 24zt 1/49} 1/16¥] 011tk WA C. freundii,
E. cloacae, S. marcescens 5 AmpC HAE JA3te T
ZFo] A3 CTS CTCAS MIC#HS Aol7t ATt B.
fragilis T AT 3 A CTCAS] MICy7} CT #
1/16¥) o]/ Rolxd ot

ZE: CTCAE M. (B.) catarrhalis, H. influenzae, E.
coli, K. pneumoniae, P. vulgaris 2 B. fragilis < A2l
N JFPo] 589 oE ATl 7 FALF A
29 82 Fdoly T FV #AEe BEH AsA=
88 o= AIgET.
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