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Bush-JTacoby  Bush-Tacoby- . Inhibited by .
group Medeiros Mc?:fb”i?;s;:;ms Distincrive substrate(s) B Defining characteriseic(s) Ri%wmtéljm
{2009y group (1993) . CAor TZB* EDTA Zy

1 1 C Cephalosporins No No  Greater hydrolysis of cephalosporing £ coli AmpC, P99,
than benzylpenicillin; hydrolyzes ACT-1, CMY-2,
cephamycing FOX-1, MIR-1

1e NI C Cephalosporing No No  Increased hydrolysis of ceftazidime  GCI1, CMY-37
and often other oxyimino-f-
lactams

24 2a A Penicillins Yes No  Greater hydrolysis of PC1
benzylpenicillin than
cephalosporing

b Ih Penicillins, early cephalosporins  Yes No  Similar hydrolysis of benzylpenicillin - TEM-1, TEM-Z,
and cephalosporing SHV-1

Zbe Zbe Extended-spectrum Yes No  Increased hydrolysis of oxyimino-g- TEM-3, SHV-2,

cephalosporins, lactams (ceforaxime, cefazidime, CTX-M-15,
monobactams ceftriaxone, cefepime, azrreonam) PER-1, VEB-1
2br 2br A Penicillins Mo Mo Resistance o clavulanic acid, TEM-30, SHV-10
sulbactam, and mzobactam

2ber MI A Extended-spectrum No Mo Increased hydrolysis of oxyimino-g-  TEM-50

cephalosporins, lactams combined with resistance
monobactams 1o clavulanic acid, sulbaciam, and
tazobactam

2 2c A Carbenicillin Yes Mo Increased hydrolysis of carbenicillin - PSE-1, CARB-3

2ce MI A Carbenicillin, cefepimea Yes No  Increased hydrolysis of carbenicillin, RTG-4
cefepime, and cefpirome

2d d D Cloxacillin Variable No  Increased hydrolysis of cloxacillin or  OXA-1, OXA-10
oxacillin

2de MI D Extended-spectrum Variable Mo Hydrolyzes cloxacillin or oxacillin OXA-11, OXA-15

cephalosporing and oxyimino-p-lactams

2df NI D Carbapenems Variable No  Hydrolyzes cloxacillin or oxacillin OXA-23, OXA48
and carbapenems

2 2e A Extended-spectrum Yes Mo Hydrolyzes cephalosporins. CepA

cephalosporing Inhibited by clavulanic acid but
noL &Zreonam

A 2 A Carbapenems Variable No  Increased hydrolysis of KPC-2, IMI-1,
carbapenems, oxyimino-g-lactams, SME-1
cephamycins

3a 3 B (B1) Carbapenems No Yes  Broad-spectrum hydrolysis including  IMP-1, VIM-1,
carbapenems but not Cera, IND-1
monobaciams

B (B3) L1, CAU-1, GOB-
1, FEZ-1

ib 3 B (B2} Carbapenems No Yes  Preferential hydrolysis of Cpha, Sfh-1
carbapenems

NI 4 Unknown

@ CA, clavulanic acid; TZB, 1azobactam.
# NI, not included.
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1: : AAC 45:1151,2001 AF297554 KPC-1
® : JAC 51:711, 2003 AY034847 KPC-2
AN AAC 48:4793-4799, 2004 AF395881 KPC-3
e AAC 53:557-562, 2009 AY700571 KPC-4
— AAC 53:557-562, 2009 EU400222 KPC-5

EU555534  KPC-6
EU729727  KPC-7

FJ234412  KPC-8

FJ624872  KPC-9

AAC 54: 1354-1357, 2010 GQ140348  KPC-10

J. Clin. Microbiol. 50:1632-1639, 2012 HMO066995 KPC-11
HQ641421  KPC-12

(Reprinted from www.lahey.org/studies/)
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MIC, mg/L
Carbapenemase Imipenem Meropenem  Ertapenem
KPC 0.5->64 1->64 0.5—>64
Metallo B-lactamasest 0.5—=64 0.25—>64 0.5—>64
OXA-48 type 1->64 0.5-=64 0.25->64

*KPC, Klebsiella pneumoniae carbapenemase; OXA-48, oxacillinase-48.
Tincluding New Delhi metallof-lactamase-1.
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Abstract

Background and Objectives: Antibiotic resistance is a major threat
for human health that affects hospitalized patients worldwide; Hence,
The World Health Organization (WHO) has chosen antibacterial
resistance as its theme in 2011. Klebsiella pneumoniae is a gram-
negative opportunistic pathogen and a common cause of nosocomial
infections. These bacteria -especially in infants- are the cause of
pneumonia, sepsis, meningitis, diarrhea and bacteremia. Increasing
emergence of multidrug resistance (MDR) among Klebsiella
pneumoniae nosocomial isolates has limited the appropriate
therapeutic options for the treatment of infections caused by this
pathogen. Beta-Lactamases are major defenses of gram-negative
bacteria against antibiotics. Recently, the emergence of new pB-
lactamases such as NDM-1 (New Delhi metallo-B-lactamase-1),
OXA-48 (Ozxacillinase-48), OXA-181 (oxacillinase-181), KPC
(Klebsiella pneumoniae carbapenemase), CTX-M-15 (Cefotaxime-
M-15) confer resistance to the most antibiotics such as penicillins,
carbapenems, cephalosporins, macrolides, aminoglycosides and
sulfamethoxazole. Resistant genes are located on plasmids with
different sizes and can be readily transferred between bacteria, from
one human to another human, and even from one country to another.
In 2011, it has been evaluated that the importance of some of these
genes like NDM-1, KPCs is as AIDS, malaria and tuberculosis. These
enzymes have emerged as an important threat for hospitalized
patients. Some pathogens containing both KPC and NDM-1 may be
mistakenly diagnosed as susceptible by conventional laboratory
methods and hence they could have an important role in the
emergence and spread of more resistant pathogens due to
administration of ineffective drugs to patients. No vaccines have been
found yet that prevent infections caused by carbapenemase-producing
bacteria. Also, there is not enough information about frequency of
these plasmid genes and their genetic profiles in Iran. Therefore, it is
important to diagnose the Klebsiella pneumoniae strains producing
resistant enzymes, especially NDM-1, for better treatment of patients
and prevention of the spread of these genes to other bacteria via exact
phenotypic and genotypic methods.
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