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In Vitro Activities of Ceftriaxone-Sulbactam against Major Aerobic and Anaerobic
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Background: B-lactam antibiotics are one of the most common antimicrobial agents. However, the increasing of B-lactamase-producing bacte-
ria makes these agents less useful. Therefore, agents stable for B-lactamase have been developed. This study was conducted to determine the ac-
tivities of the combination agent ceftriaxone-sulbactam and to compare its activities with other agents.

Methods: A total of 437 clinical isolates of aerobic and anaerobic bacteria were collected in Severance Hospital from 2007 to 2011. Using 23 anti-
microbial agents, antimicrobial susceptibility tests were performed using the Clinical and Laboratory Standards Institute (CLSI) agar dilution method.
Results: The minimal inhibitory concentrations (MICs) of ceftriaxone and ceftriaxone-sulbactam were similar to or lower than those of other
[3-lactam antibiotics for methicillin-susceptible Staphylococcus aureus (MSSA), Streptococcus pneumoniae, S. pyogenes, and viridans group strep-
tococci. For Moraxella catarrhalis, Neisseria gonorrhoeae, Haemophilus influenzae, and H. parainfluenzae, ceftriaxone and the ceftriaxone-sulbac-
tam combination also show low MICs, and MICs. For extended-spectrum B-lactamase (ESBL)-producing E. coli, the MICs of ceftriaxone-sulbactam
were lower than those of other cephalosporins. Among the anaerobes, ceftriaxone-sulbactam showed good activity compared to ceftriaxone alone
for the Bacteroides fragilis group, B. thetaiotaomicron, other Bacteroides sp., Prevotella sp., and Porphyromonas sp.

Conclusions: Ceftriaxone-sulbactam showed good antimicrobial activity and thus is useful for the treatment of infections by MSSA, S. pneumoni-
ae, S. pyogenes, viridans group streptococci, M. catarrhalis, N. gonorrhoeae, H. influenzae, H. parainfluenzae, E. coli, and K. pneumoniae, B. fragilis
group, B. thetaiotaomicron, other Bacteroides sp., Prevotella sp., and Porphyromonas sp.
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Table 1. Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against aerobic Gram-positive cocci

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (ug/mL) 0o Resistant
antimicrobial agents S I R Range MICso MICso S | R
Staphylococcus aureus (30)
Penicillin <0.12 - =025 <0.06-32 16 32 10 - 90
Cefoxitin <4 - =8 <2-32 32 32 30 - 70
Cefoperazone-sulbactam NA NA NA 2->128 >128 >128 NA NA NA
Ceftriaxone =8 16-32 =64 4->128 >128 >128 30 0 70
Ceftriaxone-sulbactam NA NA NA 2->128 >128 >128 NA NA NA
Erythromycin <05 1-4 =8 0.25->128 >128 >128 30 0 70
Tetracycline <4 8 >16 <05->128 32 128 37 0 63
Levofloxacin <1 2 >4 0.12->128 16 >128 33 0 67
Trimethoprim-sulfamethoxazole <2/38 - > 4[76 <0.06-16 0.06 8 87 - 13
Methicillin-resistant S. aureus (21)
Penicillin <0.12 - =025 8-32 16 32 0 - 100
Cefoxitin <4 - =8 32-32 32 32 0 - 100
Cefoperazone-sulbactam NA NA NA 128->128 >128 >128 NA NA NA
Ceftriaxone <8 16-32 =64 64->128 >128 >128 0 0 100
Ceftriaxone-sulbactam NA NA NA 32->128 >128 >128 NA NA NA
Erythromycin <05 1-4 =8 128->128 >128 >128 0 0 100
Tetracycline <4 8 =16 <0.5->128 32 >128 10 0 90
Levofloxacin <1 2 =4 0.25->128 32 >128 5 0 95
Trimethoprim-sulfamethoxazole <2/38 - > 4]76 <0.06-16 0.06 8 81 - 19
Methicillin-susceptible S. aureus (9)
Penicillin <0.12 - =025 <0.06-4 NA NA 33 - 67
Cefoxitin <4 - >8 <2-4 NA NA 100 - 0
Cefoperazone-sulbactam NA NA NA 2-4 NA NA NA NA NA
Ceftriaxone <8 16-32 =64 4-4 NA NA 100 0 0
Ceftriaxone-sulbactam NA NA NA 2-4 NA NA NA NA NA
Erythromycin <05 1-4 =8 0.25-0.25 NA NA 100 0 0
Tetracycline <4 8 =16 <0.5-05 NA NA 100 0 0
Levofloxacin <1 2 >4 0.12-0.25 NA NA 100 0 0
Trimethoprim-sulfamethoxazole <2/38 - > 4]76 <0.06-0.06 NA NA 100 - 0
Staphylococcus, coagulase-negative (29)
Penicillin <0.12 - =0.25 <0.06-128 16 64 10 - 90
Cefoxitin <4 - =8 <2-32 32 32 21 - 79
Cefoperazone-sulbactam NA NA NA 1-128 8 128 NA NA NA
Ceftriaxone <8 16-32 =64 2->128 32 >128 31 21 48
Ceftriaxone-sulbactam NA NA NA 2->128 64 >128 NA NA NA
Erythromycin <05 1-4 =8 <0.06->128 >128 >128 21 0 79
Tetracycline <4 8 =16 <05-128 05 64 79 0 21
Levofloxacin <1 2 >4 0.12-128 2 32 41 il 48
Trimethoprim-sulfamethoxazole <2/38 - > 4]76 <0.06->128 0.5 >128 55 - 45
Staphylococcus epidermidis (15)
Penicillin <0.12 - =0.25 0.25-32 8 32 0 - 100
Cefoxitin <4 NA =8 <2-32 32 32 20 NA 80
Cefoperazone-sulbactam NA NA NA 1-16 4 8 NA NA NA
Ceftriaxone <8 16-32 =64 1->128 32 >128 27 26 47
Ceftriaxone-sulbactam NA NA NA 1->128 32 >128 NA NA NA
Erythromycin <05 1-4 =8 0.25->128 >128 >128 13 7 80
Tetracycline <4 8 =16 <05-128 2 128 80 0 20
Levofloxacin <1 2 >4 0.25->128 8 128 20 0 80
Trimethoprim-sulfamethoxazole <2/38 - > 4(76 <006-16 8 16 27 - 73

(Continued to the next page)
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Table 1. (Continued from the previous page) Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against aerobic Gram-

positive cocci

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (ug/mL) % Resistant
antimicrobial agents S | R Range MICso MICso S [ R
Streptococcus pneumoniae (15)
Penicillin (non-meningitis) <2 4 >8 <0.06-4 2 4 87 13 0
Penicillin (meningitis) <006 - >0.12 <0.06-4 2 4 13 - 87
Cefoperazone-sulbactam NA NA NA 0.12-16 8 8 NA NA NA
Ceftriaxone (non-meningitis) <1 2 >4 <006-2 1 1 80 20 0
Ceftriaxone (meningitis) <05 1 >2 <006-2 1 1 27 60 13
Ceftriaxone-sulbactam NA NA NA <0.06-2 1 2 NA NA NA
Erythromycin <025 0.5 =1 0.12->128 128 >128 13 0 87
Levofloxacin <2 4 >3 1-4 2 2 93 7 0
Trimethoprim-sulfamethoxazole <05/95  1/19-2/38 > 476 0.25-32 16 32 20 0 80
Clindamycin <025 0.5 >1 <0.06->128 >128 >128 33 0 67
Streptococcus pyogenes (15)
Penicillin <0.12 - - <0.06 0.06 0.06 100 - -
Cefoperazone-sulbactam NA NA NA <0.06-0.12 0.12 0.12 NA NA NA
Ceftriaxone <05 - - <0.06 0.06 0.06 100 - -
Ceftriaxone-sulbactam NA NA NA <0.06 0.06 0.06 NA NA NA
Erythromycin =0.25 05 =1 <0.06->128 0.12 >128 87 0 13
Levofloxacin <2 4 =8 0.5-16 1 2 93 0 7
Trimethoprim-sulfamethoxazole NA NA NA >128->128 >128 >128 NA NA NA
Clindamycin <025 05 =1 <0.06->128 0.06 >128 87 0 13
Viridans group streptococci (15)
Penicillin <0.12 0.25-2 =4 <0.06-8 05 4 33 54 13
Cefoperazone-sulbactam NA NA NA 0.25-32 2 8 NA NA NA
Ceftriaxone <1 2 =4 <0.06-16 0.25 2 87 6 7
Ceftriaxone-sulbactam NA NA NA <0.06-16 0.5 2 NA NA NA
Erythromycin <025 0.5 =1 <0.06->128 1 128 40 7 53
Levofloxacin <2 4 >8 1-8 1 8 67 0 33
Trimethoprim-sulfamethoxazole NA NA NA <0.06->128 32 >128 NA NA NA
Clindamycin <025 05 = <0.06->128 0.25 >128 87 0 13

T 7} QIcH4]. Sulbactam-2- penicillin © 25E -F-=% $-lactamase
A A= extended-spectrum B-lactamase (ESBLE 233} class
A B-lactamase & EEAISIAIZICE TS AmpC B-lactamase S A4
SF= Alstol| 4] ESBL AAlS- A<35}= b clavulanic acid 2o} 5.3+
ZoTH5].

Sulbactomax (Venus Remedies Limited, Haryana, India)s= oxy-
iminocephalosporing! ceftriaxone} B-lactamase #3f|A|21 sul-
g AAlolek o] HAAE rabbit®] AUEF (SHV-2
MA Escherichia coli®t TEM-3 28 Klebsiella pneumoniae 7+
ol Folgt A}, T A2 W(bacterial load) BA3] Eol=
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O|2 T ThE Alte2iE fHA-S g5sto] iAol tigt

3 B5IA HaL Aol mhE F3L E3F ohefetoll v, 2
=] AAF B F520f T3t ceftriaxone-sulbactam B EHA| 2] &)+t

bactam<

http://dx.doi.org/10.3343/lmo0.2011.1.4.7

2ol thgh B7F 2 A hA Q] Satenlais 2 ASEE HE gl
o] Aol =il A/ Aol el =8 71 3
A A& diARO. 2 ceftriaxone-sulbactam HEHA| 2] Al@T &
T B, TR o] ALt EAG AR A2 &

Al oA = SAloll 8718k 1 -t ee Bl ask ek

CH&

a
I

2007H5E] 2011E71A] AAFE3 9 2xpe] JAAAoA &
2l 3714 asrd Ut 195 2R LR 5955 IS
et 1705 9 @7VIME 8978 TSR S 4wt
o AEZO] MW}elA] v FO AEslE ZA QL 7|E(VITEK
system, bioMérieux, Marcy I'Etoile, France)= FAslch EH

Matrix-Assisted Laser Desorption Ionization-Time of Flight Mass

www.labmedonline.org 211



MO

ZM0] 2]: In Vitro Activities of Ceftriaxone-Sulbactam

Spectrometry?] Microflex LT instrument (Bruker Daltonics, Leipzig,
Germany)2 o] §3ko] BE Alg 752 BI5HIcHs)
A1 =4d73 A= Clinical and Laboratory Standard Institute
(CLSDO] TS AT201D L. & AJ2Y8FATHI). Al &A= peni-
cillin G, ampicillin, ampicillin-sulbactam, piperacillin, piperacil-
lin-tazobactam, cefaclor, cefoperazone-sulbactam, ceftriaxone,
ceftriaxone-sulbactam, cefoxitin, aztreonam, imipenem, tetracy-
cline, erythromycin, clindamycin, chloramphenicol, trimethoprim-
sulfamethoxazole, gentamicin, levofloxacin, ciprofloxacin, moxi-
floxacin, metronidazole, spectinomycin ©. & 3 23%0]%]t}. Cef-
triaxone-sulbactam-2 2:1 3}+#A| B &2 A|E5}ITHI0].
A28 A= Mueller-Hinton HJR|(BBL, Cockeysville,
MD, USA)E A3} 224, Streptococcus prneumoniae=
5% HeF dNE P2 Mueller-Hinton WiR|E, Neisseria gonor-
rhoeae+=1soVitaleX (BBL)2 %713+ GC agar base S, Haemophi-
lus influenzae+= Haemophilus test medium<, Bacteroides fra-
gilis 7 A& 5% HF PN} vitamin K, (10 pg/mL)-S @2 Bru-
cella HJR|(BBL)Z A}-4-3}51Tk
A A2 Steers replicator (Craft Machine Inc., Woodline, PA,
USA)E A[-E-310] F 104 CFU 5|7 HE3}o] 35CollA 16-20417t
Hl kSTt o, Streptococcus sp.2}F N. gonorrboeae R H. influ-
enzaes= 20-24N7F WFSIRIL, Streptococcus pyogeness |2
3t Streptococcus sp-2F N. gonorrboeaer= 5% CO, 2710 vjoF
SIRATE. Bacteroides fragilis v Alvt-2 ¢F 10° CFUE &3 &
35T @71 Ak ko] 2710014 48A17F vl 3t AT.
A s YA Staphylococcus aureus ATCC 29213, S.
pneumoniae ATCC 49619, Enterococcus faecalis ATCC 29212, H.
influenzae ATCC 49247, H. influenzae ATCC 49706, N. gonor-
rhoeae ATCC 49226, E. coli ATCC 25922, E. coli ATCC 35218, Pseut-
domonas aeruginosa ATCC 27853, B. fragilis ATCC 25285, Bacte-
roides thetaiotaomicron ATCC 297412 AF8-5F3ich

2 1

Staphylococcus aureus®] 30%7} ceftriaxoned] A4S 2
I trimethoprim-sulfamethoxazole2 A|J3t A& &A= 10-
37%2] 74AlS Eth(Table 1). Methicillin WA S, aureus= A
FatatA| Adbol =2 WAS B0y A] trimethoprim-sulfamethoxa-
zoleof| 9k 81%2] 7S HAAAL thE FatAloll= 0-10%0] =3}
Bt A B S, aureuso] 9] Q) E =W penicillin®] 90-
100%2] =2 YAES BTl cefoxitino] & oF 80%2] AL K
et Siaphylococcus epidermidis= T+ B-lactam A2 MICy
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7} 32 pug/mL o]0l oL} cefoperazone-sulbactam®] MICy=
8 ng/mL=E 1/4-1/168]0|31T}. S. pneumoniae % ceftriaxone, cef-
triaxone-sulbactam®] MICsc2} MICop= 212} 13} 1-2 ug/mLo| e
L} cefoperazone-sulbactam®] MICso2} MICO0+= 8 pg/mLE 4-8Hf]
=90 S pyogenesol] gt B-lactam@ A 2] MICE= <0.06-0.12
pg/mLE o9 e} Viridans group streptococciol] Tgt MICs
2} MICop = cefoperazone-sulbactam©| Z+2; 29} 8 pg/mLo| i oLt
ceftriaxoned} ceftriaxone-sulbactam-2 0.25-05%} 2 pg/mL=Z 4-8
ujj Stk

Moraxella catarrbalis= 3| ceftriaxone-sulbactam®] MICs,
2} MICy©] 0.122}0.25 pg/mLE cefoperazone-sulbactam¥} ceftri-
axone?] 052} 1-2 png/mLol H]5}o] 4-88}] WQFTH(Table 2). N. gon-
orrboeae~= ceftriaxone-sulbactam®] MIC <], MICs2} MICo+=
<0.06-0.12, <0.062} 0.12 pg/mL=E ceftriaxoned} 27! cefo-
perazone-sulbactam®] <0.06-2, 052} 2 pg/mLef| H]3}o] 8-16u)
etttk E H influenzaer ceftriaxone¥} ceftriaxone-sulbac-
tam@] MICop= 5 0.25 pg/mLe] Q1L cefoperazone-sulbactam]
2 pg/mref Hlske] 1/880]91aL, o= B-lactamase A f--ofl 7+
TS| -AFSFATE Haemophilus parainfluenzae+= ceftriaxone}
trimethoprim-sulfamethoxazole®]| 100% 73<=/dS ESth Ceftri-
axone-sulbactam®] MICy+= 0.5 pg/mLo]oYA] ceftriaxoned} Ak
3} 3L cefoperazone-sulbactam®] 1/8H] ©]1T}.

Extended-spectrum B-lactamase (ESBLE A48+ E. coli=
ceftriaxone®] MICy7} 128 ng/mLo|} 2 (Table 3) ceftriaxone-
sulbactam- 8 pg/mLe]ojA] 168 48} al B-lactam &A|
7V Wkth ESBL 24 E. coli= ceftriaxoneo]] 90%7} Z4AlS
Bk ESBL AA K. prneumoniaes aztreonam< A 2|st L=
B-lactamA| Y B-lactamase JANA| HEANA|L] MICy©] 128 ng/
mL o]A4}olQltt. 8HH ESBL 24 K. pneumoniae®] cefoperazone-
sulbactam®] MICse+= 2 pug/mLe| 101} ceftriaxone} ceftriaxone-
sulbactam2 <0.06 ng/mLo|ojA] oF 1/328)] o]Itk Kiebsiella
oxyloca+= ceftriaxone®] MICy©| 16 ng/mLoflA sulbactam2 =
ek - 8 ug/mLO. 2 WOFHA1 Proteus vulgaris©l Tt ceftri-
axone¥} ceftriaxone-sulbactam®] MIC H9]+&= <0.06 pg/mL=Z &
Qe Ceftriaxone®] Proteus mirabilist| g MICot= >128 pg/mL
O|UAITE sulbactam& T - 2 pg/mLE 48) 7HAskGIck
Citrobacter freundii, Enterobacter cloacae, Enterobacter aero-
genes T12|31 Serratia marcescens®l| 4] ceftriaxone®] MICop=
>128 ng/mLO| AT sulbactamS WS -9 32-128 pg/mLE
OF7F AASIALE Morganella morganiis= ceftriaxone} sulbac-
tam HHA| MIC R9]7} oF 4ul} Zh6k3] 01U MICso2}F MICor=

Apstect
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Table 2. Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against aerobic Gram-negative coccobacilli or diplococci

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (pg/mL) 0o Resistant
antimicrobial agents S | R Range MICso MICso S [ R
Moraxella (Branhamella) catarrhalis (10)
Penicillin NA NA NA 4-32 8 16 NA NA NA
Cefoperazone-sulbactam NA NA NA 0.25-1 0.5 1 NA NA NA
Ceftriaxone <2 - - <0.06-2 05 2 100 - -
Ceftriaxone-sulbactam NA NA NA <0.06-0.25 0.12 0.25 NA NA NA
Erythromycin 0.5 1-4 =8 <0.06-0.5 0.12 0.25 100 0 0
Tetracycline <2 4 =8 <05-05 0.5 05 100 0 0
Levofloxacin =< - - <0.06 0.06 0.06 100 - -
Trimethoprim-sulfamethoxazole <05/9.5 1/19-2/38 >4[76 <0.06-1 0.25 1 70 30 0
Neisseria gonorrhoeae (19)
Penicillin =0.06 0.12-1 >2 1-128 4 128 0 21 79
Cefoperazone-sulbactam NA NA NA <0.06-2 05 2 NA NA NA
Ceftriaxone =0.25 - - =0.06-0.12 0.06 0.12 100 - -
Ceftriaxone-sulbactam NA NA NA <0.06-0.12 0.06 0.12 NA NA NA
Tetracycline <025 0.5-1 =2 0.05-32 1 16 " 42 47
Ciprofloxacin <006 0.12-0.5 > <0.008-4 2 4 5 0 95
Spectinomycin =32 64 =128 16-16 16 16 100 0 0
Haemophilus influenzae (18)
Ampicillin <1 2 >4 0.25->128 >128 >128 22 " 67
Ampicillin-sulbactam <2/ = >4[2 0.25-64 4 32 33 - 67
Cefoperazone-sulbactam NA NA NA <0.06-2 1 2 NA NA NA
Ceftriaxone <2 - - <0.06-0.25 0.06 0.25 100 - -
Ceftriaxone-sulbactam NA NA NA 0.06-0.25 0.12 0.25 NA NA NA
Cefaclor =8 16 =32 2->128 128 >128 17 5 78
Levofloxacin 2 - - <006 0.06 0.06 100 - -
Trimethoprim-sulfamethoxazole <05/95  1/19-2/38 > 4[76 <0.06-16 4 16 44 0 56
H. influenzae, B-lactamase+(12)
Ampicillin <1 2 =4 128->128 >128 >128 0 0 100
Ampicillin-sulbactam <2/ - >4[2 2-64 16 32 100 - 0
Cefoperazone-sulbactam NA NA NA 0.12-2 1 2 NA NA NA
Ceftriaxone <2 - - <0.06-0.25 0.12 0.25 100 - -
Ceftriaxone-sulbactam NA NA NA <0.06-0.25 0.12 0.25 NA NA NA
Cefaclor <8 16 =32 16->128 128 >128 0 8 92
Levofloxacin < - - < 0.06-0.06 0.06 0.06 100 - -
Trimethoprim-sulfamethoxazole <05/9.5 1/19-2/38 >4/76 <006-16 8 16 25 0 75
H. influenzae, B-lactamase-(6)
Ampicillin <1 2 =4 0.25-2 NA NA 67 33 0
Ampicillin-sulbactam <2/ - >4[2 0.25-4 NA NA 83 - 17
Cefoperazone-sulbactam NA NA NA =0.06-0.25 NA NA NA NA NA
Ceftriaxone <2 - - <0.06-0.25 NA NA 100 - -
Ceftriaxone-sulbactam NA NA NA <0.06-0.25 NA NA NA NA NA
Cefaclor <8 16 >32 2-64 NA NA 50 0 50
Levofloxacin <2 - - <0.06-0.06 NA NA 100 - -
Trimethoprim-sulfamethoxazole <05/95  1/19-2/38 > 4[76 <0.06-8 NA NA 83 0 17
Haemophilus parainfluenzae (12)
Ampicillin <1 2 =4 0.25->128 1 >128 50 33 17
Ampicillin-sulbactam <2/1 - >4[2 0.12-8 1 8 67 - 33
Cefoperazone-sulbactam NA NA NA <0.06-4 1 4 NA NA NA
Ceftriaxone <2 - - <0.06-0.25 0.12 0.25 100 - -
Ceftriaxone-sulbactam NA NA NA <0.06-0.5 0.06 0.5 NA NA NA
Cefaclor <8 16 >32 1-32 8 32 83 0 17
Levofloxacin < - - <0.06-0.25 0.06 0.25 100 - -
Trimethoprim-sulfamethoxazole <05/95  1/19-2/38 > 4[76 <0.06-4 0.12 4 100 0 0

http://dx.doi.org/10.3343/lmo0.2011.1.4.7
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Table 3. Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against Enterobacteriaceae

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (pg/mL) o Resistant
antimicrobial agents S | R Range MICso MICso S [ R
Escherichia coli, ESBL+ (10)
Ampicillin <8 16 =32 2->128 >128 >128 10 0 90
Ampicillin-sulbactam <8l4 16/8 >32/16 2-32 32 32 10 10 80
Cefoxitin <8 16 =32 2-32 16 16 40 50 10
Cefoperazone-sulbactam NA NA NA 0.12-32 12 16 NA NA NA
Ceftriaxone <1 2 =4 <0.06->128 32 128 20 0 80
Ceftriaxone-sulbactam NA NA NA <0.06-32 8 8 NA NA NA
Aztreonam <4 8 =16 0.06-64 18 32 50 0 50
Gentamicin <4 8 =16 <0.5-64 32 64 10 0 90
Levofloxacin <2 4 =8 <0.06->128 24 >128 40 0 60
E. coli, ESBL- (20)
Ampicillin =8 16 =32 1->128 8 >128 50 0 50
Ampicillin-sulbactam <8/4 16/8 >32/16 1->128 8 64 55 25 20
Cefoxitin <8 16 =32 1->128 4 32 60 25 15
Cefoperazone-sulbactam NA NA NA <0.06-128 05 4 NA NA NA
Ceftriaxone <1 2 >4 <0.06->128 0.06 0.12 95 0 5
Ceftriaxone-sulbactam NA NA NA <0.06-128 0.06 0.12 NA NA NA
Aztreonam <4 8 =16 0.06-64 0.25 1 95 0 5
Gentamicin <4 8 =16 <05-32 0.5 16 75 5 20
Levofloxacin <2 4 =8 <0.06-128 05 32 50 0 50
Klebsiella pneumoniae, ESBL + (12)
Ampicillin <8 16 =32 >128->128 >128 >128 0 0 100
Ampicillin-sulbactam <8/4 16/8 >32/16 32->128 64 >128 0 0 100
Cefoxitin <8 16 =32 4->128 64 >128 34 8 58
Cefoperazone-sulbactam NA NA NA 4-128 16 128 NA NA NA
Ceftriaxone <1 2 =4 16->128 >128 >128 0 0 100
Ceftriaxone-sulbactam NA NA NA 4-128 16 128 NA NA NA
Aztreonam <4 8 =16 64-64 64 64 0 0 100
Gentamicin <4 8 =16 <05->128 16 >128 25 8 67
Levofloxacin <2 4 >8 0.5-128 8 128 42 0 58
K. pneumoniae, ESBL - (18)
Ampicillin <8 16 =32 32->128 >128 >128 0 0 100
Ampicillin-sulbactam <g/4 16/8 >32/16 4->128 32 128 39 5 56
Cefoxitin <8 16 =32 2->128 8 >128 50 6 44
Cefoperazone-sulbactam NA NA NA 0.25-128 2 16 NA NA NA
Ceftriaxone <1 2 =4 <0.06->128 0.06 8 67 0 33
Ceftriaxone-sulbactam NA NA NA <0.06-128 0.06 4 NA NA NA
Aztreonam =4 8 =16 0.06-64 0.25 64 67 5 28
Gentamicin <4 8 =16 <05->128 05 1 89 0 "
Levofloxacin <2 4 >8 <006->128 0.06 128 72 0 28
Klebsiella oxytoca (15)
Ampicillin <8 16 =32 32->128 64 >128 0 0 100
Ampicillin-sulbactam <84 16/8 >32/16 4->128 8 >128 53 20 27
Cefoxitin =8 16 =32 2->128 2 16 87 6 7
Cefoperazone-sulbactam NA NA NA 1->128 2 128 NA NA NA
Ceftriaxone <1 2 >4 <006-16 0.06 16 80 0 20
Ceftriaxone-sulbactam NA NA NA <0.06-16 0.06 8 NA NA NA
Aztreonam <4 8 =16 0.12-128 0.5 8 87 6 7
Gentamicin <4 8 =16 0.5-32 0.5 8 87 6 7
Levofloxacin <2 4 >8 <0.06-32 0.06 1 93 0 7

(Continued to the next page)
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Table 3. (Continued from the previous page) Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against Enterobac-

teriaceae

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (pg/mL) o Resistant

antimicrobial agents S | R Range MICso MICso S [ R

Serratia marcescens (15)
Ampicillin <8 16 =32 128->128 >128 >128 0 0 100
Ampicillin-sulbactam <8l4 16/8 >32/16 64->128 128 >128 0 0 100
Cefoxitin <8 16 =32 32->128 64 >128 0 0 100
Cefoperazone-sulbactam NA NA NA 2->128 16 128 NA NA NA
Ceftriaxone <1 2 =4 0.25->128 16 >128 27 13 60
Ceftriaxone-sulbactam NA NA NA 0.25->128 16 128 NA NA NA
Aztreonam <4 8 =16 0.25-64 8 64 40 13 47
Gentamicin < 8 =16 <0.5->128 0.5 128 73 0 27
Levofloxacin =< 4 =8 <0.06-16 2 8 60 27 13

Morganella morganii (15)
Ampicillin <8 16 =32 >128->128 >128 >128 0 0 100
Ampicillin-sulbactam <8/4 16/8 >32/16 8-32 32 32 7 33 60
Cefoxitin <8 16 =32 8-128 16 128 40 40 20
Cefoperazone-sulbactam NA NA NA 0.5-8 2 8 NA NA NA
Ceftriaxone <1 2 >4 <0.06-8 0.5 4 53 20 27
Ceftriaxone-sulbactam NA NA NA <0.06-2 0.5 2 NA NA NA
Aztreonam <4 8 =16 <0.03-32 1 32 80 0 20
Gentamicin <4 8 =16 <05-128 1 128 53 0 47
Levofloxacin <2 4 >8 <0.06-8 1 8 73 7 20

Metallo B-lactamase (MBL) 2343 Acinerobacter spa= 5= Al
SFA WA BTk (Table 4). Sulbactam BEFA| A1 ampicil-
lin-sulbactam} ceftriaxone-sulbactam®] MIC ] &= 7}7} 32-128,
32-64 ng/mLojolA] =9kl MBL H|AA carbapenem WA Aci-
netobacter sp.2] cefoperazone-sulbactam} ceftriaxone-sulbac-
tam MIC Y& X5 64-128 ng/mlLo|®lal, carbapenem 7444
Acinetobacter sp.2] 735 22t 2-64 png/mL, 4-64ug/mLo| ALt
MBL XA P. aeruginosa®] AN EFwA12] WAES 80-100%2 &
Q¥al cefoperazone-sulbactam, ceftriaxone, ceftriaxone-sulbactam
9] MIC Y= >128 pg/mLe]3itk MBL 4 carbapenem W4d
P. aeruginosa®] Al 2FA12] MIC H 9]+ 32->128 ng/mLo]3le
carbapenem 44 P. aeruginosa+= 8->128 ng/mLo|itt

Bacteroides fragilis group2 metronidazole, imipenem I}
cefoxitin®]] 80-100%2] <Al HATH Table 5). Sulbactam A7}
2 ceftriaxone ] MICso@} MICy7} 22} 8-32vf 7+4-5F33th. Bacte-
roides thetaiotaomicron SA] sulbactam H7}2 ceftriaxone]
MICso7} 168} o]AF 73438}t}. IE Bacteroides sp. + imipenem
3} chloramphenicolo]] ZHAlS H4.9H, sulbactam H7}2 cef-
triaxone®] MICso2} MICyo7} 16Wl] F43FAT). Prevotella sp.2t
Porphyromonas sp.X=. sulbactam 7} ceftriaxone] MICs2}
MICo7} Z¥2+ 16-328 7448} AT). Peprostrepiococcus anaero-

bius+= clindamycin¥} moxifloxacing A &gt = Al TA o
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BAe BT Clostridium perfringens T8¢ clindamycing: A|
et BE AFgtAoll S BT Clostridium difficile 2
piperacillin, piperacillin-tazobactam} metronidazole®l| 100% 7+
G448 wse

o E

Ceftriaxone& FHFANY ZEHFAR FAD 4 Ql= 34
cephalosporinA A, ol 714 M#7a% A=o] 5830 A
SEo] itk Ceftriaxone-sulbactam-2 H| 1l o] 7ldbd B-
lactam} B-lactamase A3l|A| 2] HIA| 2 A, UE Aol tffst Al
b gt tigt Bl QLo (6, 7, TRt wE S e
2 9 JFEABS o KA M v} ik 2 Ao F
WA NN EeE 8 3714 9 A7 ARES W= cef-
triaxone-sulbactam?@] A& 3} ++8-2 A5kt

Methicillin Z==4] S. aureus, S. pyogenes@} viridans group strep-
tococcio] el 4]+ ceftriaxone ¥} ceftriaxone-sulbactam HEFA| 2]
AP} BE L4519 =| o]+= sulbactam WA IH T ceftriax-
one?] dF4tglo] $451917] W o 2 Tk chH(Table 1). S.
preumoniae?] penicillin W/37]1%-2 penicillin-binding protein
Holof| &Jgt Zlo]7] wizol FhatA Haf &4 AAAI! sulbactam

O] Walg = VFERLER] QFQFAT ceftriaxone®} ceftriaxone-sul-
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Table 4. Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against aerobic glucose-nonfermenter

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (pg/mL) o Resistant
antimicrobial agents S | R Range MICso MICso S [ R
Acinetobacter sp. (15)
Ampicillin NA NA NA 32->128 >128 >128 NA NA NA
Ampicillin-sulbactam <8/4 16/8 >32/16 2-128 64 128 20 0 80
Piperacillin-tazobactam <16/4 32/4-64/4 >128/4 <05->128 >128 >128 13 14 73
Cefoperazone-sulbactam NA NA NA 2->128 64 128 NA NA NA
Ceftriaxone <8 16-32 =64 32->128 >128 >128 0 20 80
Ceftriaxone-sulbactam NA NA NA 4-128 64 128 NA NA NA
Gentamicin <4 8 =16 <0.5->128 >128 >128 20 0 80
Levofloxacin <2 4 >8 0.12-64 8 32 20 7 73
Acinetobacter sp.,, MBL+, carbapenem-resistant (5)
Ampicillin NA NA NA >128 NA NA NA NA NA
Ampicillin-sulbactam <8/4 16/8 >32/16 32-128 NA NA 0 0 100
Piperacillin-tazobactam <16/4 32/4-64/4 >128/4 >128 NA NA 0 0 100
Cefoperazone-sulbactam NA NA NA 32-64 NA NA NA NA NA
Ceftriaxone <8 16-32 =64 >128 NA NA 0 0 100
Ceftriaxone-sulbactam NA NA NA 32-64 NA NA NA NA NA
Gentamicin <4 8 =16 >128 NA NA 0 0 100
Levofloxacin <2 4 > 8-32 NA NA 0 0 100
Acinetobacter sp., MBL-, carbapenem-resistant (5)
Ampicillin NA NA NA >128 NA NA NA NA NA
Ampicillin-sulbactam <8/4 16/8 >32/16 64-128 NA NA 0 0 100
Piperacillin-tazobactam <16/4  32/4-64/4 >128/4 >128- NA NA 0 0 100
Cefoperazone-sulbactam NA NA NA 64-128 NA NA NA NA NA
Ceftriaxone <8 16-32 =64 >128 NA NA 0 0 100
Ceftriaxone-sulbactam NA NA NA 64-128 NA NA NA NA NA
Gentamicin =4 8 =16 >128 NA NA 0 0 100
Levofloxacin <2 = 8-64 NA NA 0 0 100
Acinetobacter sp., carbapenem-susceptible (5)
Ampicillin NA NA NA 32->128 NA NA NA NA NA
Ampicillin-sulbactam <8/4 16/8 >32/16 2-64 NA NA 60 0 40
Piperacillin-tazobactam <16/4 32/4-64/4 >128/4 0.5->128 NA NA 40 40 20
Cefoperazone-sulbactam NA NA NA 2->128 NA NA NA NA NA
Ceftriaxone <8 16-32 =64 32->128 NA NA 0 60 40
Ceftriaxone-sulbactam NA NA NA 4-64 NA NA NA NA NA
Gentamicin <4 8 =16 0.5->128 NA NA 60 0 40
Levofloxacin <2 4 > 0.12-16 NA NA 60 20 20
Pseudomonas aeruginosa (15)
Piperacillin-tazobactam <64/4 - >128/4 4->128 >128 >128 40 = 60
Cefoperazone-sulbactam NA NA NA 8->128 >128 >128 NA NA NA
Ceftriaxone NA NA NA 16->128 >128 >128 NA NA NA
Ceftriaxone-sulbactam NA NA NA 16->128 >128 >128 NA NA NA
Aztreonam =8 16 =32 4->128 32 179.2 27 13 60
Gentamicin <4 8 16 2->128 >128 >128 33 0 67
Levofloxacin <2 4 =8 0.5-64 16 64 40 0 60
P. aeruginosa, MBL+ (5)
Piperacillin-tazobactam <64/4 - > 128/4 >128 NA NA 0 - 100
Cefoperazone-sulbactam NA NA NA >128 NA NA NA NA NA
Ceftriaxone NA NA NA >128 NA NA NA NA NA
Ceftriaxone-sulbactam NA NA NA >128 NA NA NA NA NA
Aztreonam <8 16 =32 16->128 NA NA 0 20 80
Gentamicin <4 8 >16 >128 NA NA 0 0 100
Levofloxacin <2 4 >8 2-64 NA NA 20 0 80
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Table 4. (Continued from the previous page) Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against aerobic

glucose-nonfermenter

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (pg/mL) o Resistant
antimicrobial agents S | R Range MICso MICso S [ R
P. aeruginosa, MBL-, carbapenem-resistant (5)
Piperacillin-tazobactam <64/4 = > 128/4 32->128 NA NA 20 - 80
Cefoperazone-sulbactam NA NA NA 32->128 NA NA NA NA NA
Ceftriaxone NA NA NA >128 NA NA NA NA NA
Ceftriaxone-sulbactam NA NA NA 64->128 NA NA NA NA NA
Aztreonam <8 16 =32 16-64 NA NA 20 0 80
Gentamicin <4 8 =16 >128 NA NA 0 0 100
Levofloxacin <2 4 >8 0.5-64 NA NA 20 0 80
P. aeruginosa, carbapenem-susceptible (5)
Piperacillin-tazobactam <64/4 = > 128/4 4-16 NA NA 100 = 0
Cefoperazone-sulbactam NA NA NA 8->128 NA NA NA NA NA
Ceftriaxone NA NA NA 16-64 NA NA NA NA NA
Ceftriaxone-sulbactam NA NA NA 16-64 NA NA NA NA NA
Aztreonam <8 16 =32 4-32 NA NA 80 0 20
Gentamicin <4 8 =16 2-4 NA NA 100 0 0
Levofloxacin <2 4 =8 0.5-16 NA NA 80 0 20

bactam ®3HA|¢] &7} B -3l 3iTk

Y= M. catarrhalis, N. gonorrboeae, H. influenzaeS} H. para-
influenzae= ceftriaxoned]] 742 HAtH(Table 2). 58 vt
St AL M. catarrbalis®] tF-Eol|A4 AJ4dsk= BRO-1 529 B-
lactamase”} sulbactame]] 2J8}] AJ8[|=]¢] ceftriaxone-sulbactamA|
= ceftriaxone THEA| Aol H]3]| MIC502F MIC90-S- 7}t 4-8ujf Lt
F= a0 E B A influenzae®)] B-lactamase A5 A
of whe} Aolste] ZUL 3%, FEuEhs 65%de] HaE,
TEM-137} ROB-10] g2 olch11]. & It A] ampicillinof] ot
H. influenzae®] W52 7% 2L, ceftriaxone2 0|5 & 40|
OFA5}o] 100% AL H9 Al sulbactam B EHA] MIC -2 S-AF
3}tk Cefoperazone-sulbactam} H| 1A ceftriaxone-sulbactam
o] B W& MIC g Hitk

ESBL A4 E. coli®}t K. pneumoniae®]] taj4 cephalosporin
= A A H} sulbactam $FA] MIC7} SQFthH(Table 3). £3] cef-
triaxone-sulbactamA = ceftriaxone TH=QHo]| H|3]| MICs 2}t
MICy & Z+27F 4-16H] Y222 G172 Ko ESBLY| tdt sulbactam
O Aafkg-of ogh Aolefal e o5 HA| ceftriaxone?]
break point Z-§-A] W/dell aljg-st5ict ESBL A8 dwtellA] inocu-
lum effect7} k= Z& e wf Y2191 -840l tistol=
AFe Aol 2o 7o & o) ESBLE JASH Gh= E.
coli®} K. pneumoniae©l tallA Al@sk B -lactam AAE F cef-
triaxone®} ceftriaxone-sulbactam A& 2] MICs2} MICy©] 714+
SRR CEERT )

K. oxytoca®} P. mirabilis+= ceftriaxone®] 80%7} +=/do]3l
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TH(Table 3). K. oxytoca®] ceftriaxone MICo< 16 ng/mLO| =t
sulbactam} H3lst AL 2vf| 71430, P mirabilis= 644)
ol fsstoi AlRdEt B-lactam AIA| F 7HE Wbtk AmpC
B-lactamase & AJ81= C. fireundii, E. cloacae, E. aerogenes 1
2|3l S, marcescensO| A ceftriaxone?] MICy= >128 pg/mL=E &=
Qrt} o]=of|A] ceftriaxone-sulbactam?] MICs2} MICy= 32-128
ng/mLE ceftriaxoned]] H|a}o] eF7F 714813 01} cefoperazone-
sulbactam AA|2}= FAFSEAEE o] sulbactam®] AmpC [3-lac-
tamase A 5-0] vjefs| mo 2 TSk

Monobactame: A|£]gt = B-lactamS Fafjofal = o 2 &
THE]= metallo B-lactamase (MBL)+= 20004 ] S-HE] <& H]
29 HA Z4FlH 1 BT7k 27k leHiz 3] MBLAA
Acinetobacter sp~= H= A @A) S EH.0H sulbac-
tam HHEAA| Q] ampicillin-sulbactam®} ceftriaxone-sulbactam®]
MIC H9]%& >32 pg/mLojojA] EQIth(Table 4). 05 W/ w529
gt 2| 2.9] R sulbactam THE 32 T2 B-lactamA|£}] ¥
Mol QI ST RASgRATE s AAolchdl
MBL A4 P. aeruginosa®) @tAl W3S ESF 80-100%2 =3k
o cefoperazone-sulbactam, ceftriaxone, “L&] 3L ceftriaxone-
sulbactam®] MIC HHE >128 pg/mLo]iet o] 5= w5204 MBL
HAYg carbapenem W9l w75 ERF MIC H |7 -2 > 64
pg/mLojoJA] ket o]= o] FE52] AmpC B-lactamasel} MBL
of| sulbactamo] 2+-8-5}2] 57| W £ & Tk Th

AN 71 &3] ERlE= F7IMERL B. fragilis
group<> sulbactam F7}=2 ceftriaxone®] MICs, 2} MICo7} Z42¢
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Table 5. Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against anaerobes

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (pg/mL) 0o Resistant
antimicrobial agents S | R Range MICso MICso S [ R
Bacteroides fragilis group (15)
Cefoxitin <16 32 =64 16-128 16 64 80 7 13
Cefoperazone-sulbactam NA NA NA 2->128 8 16 NA NA NA
Ceftriaxone <16 32 =64 16->128 >128 >128 7 26 67
Ceftriaxone-sulbactam NA NA NA 1->128 4 16 NA NA NA
Piperacillin =32 64 =128 4->256 32 >256 58 7 40
Piperacillin-tazobactam <32 64 =128 0.25-128 0.5 4 93 0 7
Clindamycin <2 4 =8 0.5->128 128 >128 47 0 53
Imipenem <4 8 =16 0.12-32 0.12 1 93 0 7
Metronidazole <8 16 >32 1-8 2 4 100 0 0
Chloramphenicol <8 16 =32 4-16 4 4 93 7 0
Moxifloxacin <2 4 =8 0.25->128 0.5 32 73 7 20
Bacteroides thetaiotaomicron (15)
Cefoxitin <16 32 =64 16-32 32 32 7 93 0
Cefoperazone-sulbactam NA NA NA 8-32 16 32 NA NA NA
Ceftriaxone <16 32 =64 128->128 >128 >128 0 0 100
Ceftriaxone-sulbactam NA NA NA 4-32 8 16 NA NA NA
Piperacillin <32 64 =128 16->256 32 >256 0 0 100
Piperacillin-tazobactam =32 64 =128 4-32 8 32 100 0 0
Clindamycin <2 4 =8 4->128 >128 >128 100 0 0
Imipenem <4 8 =16 0.25-2 0.25 1 100 0 0
Metronidazole <8 16 =32 0.5-2 2 2 100 0 0
Chloramphenicol <8 16 =32 4-8 4 8 100 0 0
Moxifloxacin <2 4 =8 1-32 2 8 80 7 13
Other Bacteroides sp. (15)
Cefoxitin <16 32 =64 4-32 16 32 60 40 0
Cefoperazone-sulbactam NA NA NA 8-64 16 32 NA NA NA
Ceftriaxone <16 32 =64 4->128 >128 >128 20 0 80
Ceftriaxone-sulbactam NA NA NA 2-16 16 16 NA NA NA
Piperacillin <32 64 =128 8->256 128 >256 88 7 60
Piperacillin-tazobactam =32 64 =128 2->128 8 >128 73 14 13
Clindamycin <2 4 =8 <0.06->128 >128 >128 27 13 60
Imipenem <4 8 =16 0.12-4 0.5 2 100 0 0
Metronidazole =8 16 =32 0.5-4 2 4 NA NA NA
Chloramphenicol <8 16 =32 4-4 4 4 100 0 0
Moxifloxacin <2 4 =8 0.12-16 1 16 80 7 13
Prevotella sp. and Porphyromonas sp. (15)
Cefoxitin <16 32 =64 0.5-32 1 8 93 7 0
Cefoperazone-sulbactam NA NA NA <006-4 2 2 NA NA NA
Ceftriaxone <16 32 =64 0.5-64 16 64 73 0 27
Ceftriaxone-sulbactam NA NA NA <006-4 1 2 NA NA NA
Piperacillin =32 64 =128 0.5-64 16 32 93 7 0
Piperacillin-tazobactam =32 64 =128 <0.03-=003 =003 =003 100 0 0
Clindamycin <2 4 =8 <0.06-128 0.06 128 80 0 20
Imipenem <4 8 =16 0.015-0.25 0.06 0.12 100 0 0
Metronidazole <8 16 =32 0.12-8 1 8 NA NA NA
Chloramphenicol <8 16 =32 0.12-8 2 8 100 0 0
Moxifloxacin <2 4 =8 0.25-16 0.5 8 73 14 13

(Continued to the next page)
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Table 5. (Continued from the previous page) Antimicrobial activity of ceftriaxone-sulbactam compared with other comparators against anaerobes

Organisms (no. of isolates) & Breakpoint (ug/mL) MIC (pg/mL) 0o Resistant
antimicrobial agents S | R Range MICso MICso S [ R
Peptostreptococcus anaerobius (11)
Cefoxitin <16 32 > 64 0.25-16 1 16 100 0 0
Cefoperazone-sulbactam NA NA NA 0.06->128 8 >128 NA NA NA
Ceftriaxone <16 32 =64 0.12-16 2 16 100 0 0
Ceftriaxone-sulbactam NA NA NA 0.12-16 05 16 NA NA NA
Piperacillin <32 64 =128 <0.06-16 0.5 16 100 0 0
Piperacillin-tazobactam <32 64 =128 <0.03-16 05 16 100 0 0
Clindamycin <2 4 =8 <0.06-128 0.12 64 73 0 27
Imipenem <4 8 =16 0.015-4 0.12 2 100 0 0
Metronidazole <8 16 >32 0.25-1 05 1 100 0 0
Chloramphenicol <8 16 =32 1-2 2 2 100 0 0
Moxifloxacin <2 4 =8 0.12-8 0.12 0.25 91 0 9
Clostridium perfringens (9)
Cefoxitin <16 32 =64 0.5-2 NA NA 100 0 0
Cefoperazone-sulbactam NA NA NA <0.06-2 NA NA NA NA NA
Ceftriaxone <16 32 =64 0.12-4 NA NA 100 0 0
Ceftriaxone-sulbactam NA NA NA <0.06-2 NA NA NA NA NA
Piperacillin <32 64 =128 0.12-0.5 NA NA 100 0 0
Piperacillin-tazobactam =32 64 =128 0.06-1 NA NA 100 0 0
Clindamycin <2 4 >8 <0.06-4 NA NA 89 11 0
Imipenem <4 8 =16 0.06-0.25 NA NA 100 0 0
Metronidazole <8 16 =32 0.015-0.06 NA NA 100 0 0
Chloramphenicol <8 16 =32 2-4 NA NA 100 0 0
Moxifloxacin <2 4 =8 0.25-0.5 NA NA 100 0 0
Clostridium difficile (9)
Cefoxitin <16 32 =64 64-128 NA NA 0 0 100
Cefoperazone-sulbactam NA NA NA 32->128 NA NA NA NA NA
Ceftriaxone <16 32 =64 16->128 NA NA 22 0 78
Ceftriaxone-sulbactam NA NA NA 16->128 NA NA NA NA NA
Piperacillin <32 64 =128 2-8 NA NA 100 0 0
Piperacillin-tazobactam <32 64 =128 1-16 NA NA 100 0 0
Clindamycin <2 4 =8 2-128 NA NA " 0 89
Imipenem <4 8 =16 0.25-16 NA NA 67 22 1
Metronidazole =8 16 =32 0.5-2 NA NA 100 0 0
Chloramphenicol <8 16 =32 4-16 NA NA 78 22 0
Moxifloxacin <2 4 =8 16-128 NA NA 0 0 100

8-328 2 FA3] 7451k Table 5). 022 sulbactamo] o|E
+529] chromosomal class A B-lactamase®]] 283t 7102 Tt
=tk B. thetaiotaomicron A] sulbactam Z7}2 ceftriaxone]
MICso7} 164} o]AF ZFaskich 1 919 Bacteroides sp., Pre-
votella sp.2} Porphyromonas sp~= 22 ampicillin¥} piperacillin
of] YAdeld| piperacillin-tazobactamo|] 7FAS Hom, oA
sulbactam F7}=2 g<teo] 453t

Qoksld methicillin 74243 S. aureus, S. pneumoniae, S. pyo-
genes, viridans group streptococci, N. gonorrboeae, H. influen-

zae®} H. parainfluenzae®]] tajA+= ceftriaxoned} ceftriaxone-
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sulbactam Ale] B2} WE 95et S WYL w
M. catarrbalis, ESBL 84 E. coli, ESBL 84 K. pneumoniae, K.

O OF
L4 5

HHZ: B-lactam FtAl= At 959 A=l 7HE &8] AHE-E]
© @A £ sheltk T2y Bactamase S /8= Alatol
Z7V8ko] ulg} penicillin A|A|2} cephalosporin®] G840 74
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