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Amoxicillin/clavulanic acid ( Augmentin™) 4 & v R 2 ;1 644 >
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B RERAE Y B L AT UE s RHE 5 06-1.29 % =
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AR~ 2 ;@,&fj\@ B3EFm > 7 v’;"\:“*’d s B RN .
(neutropenic fever) s & 5 & i3 Jg & & ﬂ@é%ﬁj{%ﬁﬁi 2@ * o
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Abstract
Since the beginning of the twentieth century, there were significant
changes in the species of pathogenic bacteria and their spectrum of
susceptibility. The three fundamental mechanisms of resistance to [3-
lactam antibiotics are the enzyme degradation of 3-lactam, change of the
permeability to B-lactam and modification of penicillin binding protein.
Methods to overcome resistance to -lactam antibiotics include the
development of new antibiotics that are stable to 3-lactamase and the
combination of (3-lactamase inhibitors with (3-lactam antibiotics.
Nevertheless, resistance to [3-lactam antibiotics increases among clinical
isolates of gram-negative bacilli, especially the production of plasmid-
mediated extended spectrum B-lactamase (ESBL) which results in multi-

drug resistance to all antibiotics except carbapenem. In addition to the
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overuse in the human medicine, the antibiotics use without limitation in
the livestock must also be considered. Only through judicious use of
antibiotics can we relieve the selecting pressure and preserve the
usefulness of these agents.

= 23

(2-) FR B #E & Sl i

A FE B
i RSB R
Methicillin-resistant Staphylococcus aureus (MRSA) 50-80%
Penicillin-resistant enterococci 10-30%
High-level gentamicin-resistant enterococci 50-60%
Penicillin-resistant Streptococcus pneumoniae 30-70%
Erythromycin-resistant Streptococcus pneumonia 40-90%

Vancomycin-resistant Gram (+) bacteria

AR
Penicillin-resistant gonococcus 50-60%
Ampicillin-resistant Hemophilus influenzae 43-71%
Aminoglycoside-resistant Pseudomonas aeruginosa 10-50%

Multiple-resistant Enterobacteriaceae, including: E. coli, Klebsiella,
Serratia, Enterobacter, etc.
Ampicillin-, chloramphenicol-, co-trimoxazole-resistant Salmonella 40-80%
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Structure class Functional Richmond- Enzyme type Inhibited by Representative Usual group Organism Activity
(Ambler) group (Bush) Sykes class clavulanate  enzymes DNA locus Pen. Car. Oxa. Cep. Cef. Azt Imi.
Serine A-lactamase
A 2a — penicillinase ++ PC1 both S. aureus +++ + — + — - -
[ Bacillus spp.
2b Il broad-spectrum ++ TEM-1,2; SHV-1 plasmid Enterobacteriaceae +++ + + ++ — — —
ROB-1 H. influenzae
2be I, v Extended-spectrum ++ TEM-3; SHV-2; K1 both Klebsiella spp. +++ + + ++ ++ ++ -
2br Inhibitor-resistant - TEM-30; TRC-1 +++ + + + - = -
2c \ carbenicillinase + PSE 1,2,4; CARB-3 both P. aeruginosa ++ ++ + + - - -
+
ROB-1 M. catarrhalis
2e Ic cephalosporinase ++ GN76/c-1 both Proteus vulgaris ++ ++ — ++ ++ ++ -
FORM I Citrobacter
2f carbapenemase + IMI-1; NMC-A; Sme-1 ++  + 2 + +  ++
+
C 1 la, Ib, Id cephalosporinase — Amp C; P99; Sabath- chromosome P. aeruginosa, Serratia, ++ + inhibitor 4+ + -+ + inhibitor  —
Abraham enzyme Citrobacter spp.
D 2d \% cloxacillinase + OXA 1-7 plasmid Enterobacteriaceae ++ + +++ + - - -
PSE-2 P. aeruginosa
Undetermined 4 — penicillinase — LCR-1 both P. aeruginosa ++ ++ ++ \% Y — —
B. cepacia
B. fragilis
Zinc /-lactamase
B 3 - metalloenzyme - L1 chromosome Stenotrophomonas ++ ++ ++ ++ ++ - +
maltophilia +
Il Bacillus cereus
(3x) + + +, preferred substract (hightest Vmax); + +,good substrate; +,hydrolyzed; + ,barely hydrolyzed; — stable; V, variable within group; 7, uncertain.

Pen.: penicillin; Car.: carbenicillin; Oxa.: oxacillin; Cep.: cephaloridine; Cef.: cefotaxime; Azt.: aztreonam; Imi.. imipenem.
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o fipis Amoxicillin Ampicillin Ticarcillin Piperacillin

¢ p figrefg 4418 clavulanic acid sulbactam clavulanic acid tazobactam

e Augmentin Unasyn Timentin Tazocin

#|31(9) oral (0.25/0.125)  Iv/im iv iv
iv (0.5/0.1) (1/0.5; 0.5/0.25)  (1.5/0.1; 3/0.2) (2/0.25; 4/0.5)

A iv0.6-1.2g q6-8h  1.5-3g q6-8hr 3.29 gq4-6hr 2.25-4.5g q6-8hr
po 0.375-0.75g g8h

L 39 (h) 1n 0.86/0.93 1.12/1.23 11.11

i BEF(%)  low 28/38 45/9 30/30

4 7 £ (mEa/g) 3.33 4.74 2.08

Z A

i

L~ ERE
F A IR T
LTRFR %

25 NT/0.375 g/tab

289 NT/0.6 g/vial

S

AB 5 5%2 -~ wolFEHAaRF

CEEE

PRI L8

[

242 NT/0.75 glvial 495 NT/1.6 g/vial

441 NT/1.5 glvial

‘,—;E;:zei‘;{gf\‘
AB ~v LT

600 NT/2.25 g/vial
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COOH
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(3x) BER pE : peptidoglycan ~ % 7 : periplasm ~ 3\ F v : porin - %3 % pE :
lipopolysaccharides ~ fr 4= i % & : Arabinogalactan ~ # /& © mycolic acid -
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Clavulanic acid
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CH3
H3 Sulbactam
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CH2 4@

CH3

COOH Tazobactam
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