Antibiotic Resistance:
What lie Beneath?

Associate Professor Nuntra Suwantarat, MD, D(ABMM)
Chulabhorn International College of Medicine
Division of Infectious Diseases

Thammasat University Hospital
October 11, 2019

Contact: nsuwantarat@gmail.com



Antibiotic Resistance:
What lie Beneath?

Introduction
Genotype vs Phenotype
Gram-positive resistance bacteria

MRSA, VRE
Gram-negative resistance bacteria

Intrinsic resistance vs Plasmid resistance
Beta-lactamase producing™® (amC, ESBL, CRE)
Summary : Qand A
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E. coli,
Salmonella, Stenotrophomonas, Serratia
Klebsiella spp.

Acinetobacter baunmannii

Pseudomonas aeruginosa, Proteus spp.

Enterobacter spp.



l,%a@a%wﬁam (Multi-Drug Resistant Pathogens)

Gram-positive bacteria

VRE (Vancomycin-resistant Enterococci)

MRSA (Methicillin-resistant Staphylococcus aureus)



L%a'ga%wﬁam (Multi-Drug Resistant Pathogens)

Gram-positive bacteria

VRE (Vancomycin-resistant Enterococci) What is this MDR bug?

MRSA (Methicillin-resistant Staphylococcus aureus)

Gram-negative bacteria
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Phenotypic
susceptibility test

(routine testing)

Broth macrodilution

Disk diffusion -

Broth microdilution

Agar dilution




®
Wan13N1 PCR Genotypic /

CP-CRE confirmation test

NDM 261 bp

OXA 438 bp

IMP 232 bp
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Antibiotics: Mechanism of action

Mechanism of action

Antimicrobial agents

Inhibition of cell wall synthesis *

Betalactams (penicillins, cephalosporins,
aztreonam, carbapenem)
vancomycin

Inhibition of bacterial protein synthesis #

Aminoglycosides, chloramphenicol,
macrolides, tetracyclines, streptogramins,
linezolid

Inhibition of nucleic synthesis #*

Fluoroquinolones, rifampin

Inhibition of folic acid synthesis

Sulfonamides: trimethoprim
pyrimethamine

Disruption of cell membrane function *

Colistin
Azole and polyene antifungal agents

Bacteriocidal* vs Bacteriostatic*




Site of Actions of Antimicrobial Agents
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Active Surveillance MRSA

e Recommended by SHEA/CDC
Legislated in some states in the US

e Methods

— Chromogenic agar media

— Molecular methods

e Variety of platforms

—Sensitivity:88-100%;

—Specificity :92-99 %

e Problems
—mecA dropouts S. aureus
—Some MR-CoNs may test positive = Coagulase test positive

—False negatives have also been reported due to emergent strains wi
unusual genotypes

Muto CA, et. al. Infect Control Hosp Epidemiol 2003;24:362. Peterson LR, et al. J Clin Microbiol 2010;48:1661;
Arbefeville SS, et al 2011; J Clin Microbiol 49:2996, Malhotra-Kumar et al 2010; J Clin Microbiology 48:4598



Staphylococcus aureus

Isolation procedure

5% Sheep blood Agar (broth may enhance recovery)
Incubation: 18-24 hr
Selective agars:

CNA (Columbia Colistin-nalidixic acid agars)
Mannitol salt agar

Lipase-salt-mannitol agar (Remel)
CHROMagar Staph aureus
(CHROMagar,Paris, France)

BBL CHROMagar Staph aureus*
(BD-Diagnostics)

S. aureus ID (bioMerieux, France)



NEJM-review, IDSA Guideline for MRSA treatment, Endocarditis treatment MSSA vs MRSA
Definition, Mechanism of resistance, CA-MRSA vs HA-MRSA (USA type, Scc type)



Vancomycin MIC creeping (MIC > 1) = more treatment failure
- Vancomycin should not be avoided.

Use: Linezolid/ Daptomycin/ Ceftaroline

Endocarditis, Severe Pneumonia, Severe Skin infection, Osteomyelitis
Need to monitor Vancomycin MIC and vancomycin trough level (drug level)



New Jan 2017
(CLSI: M100S27)

MRSA: Vancomycin test = MIC only
No disk diffusion breakpoint




B — Lactams

Can we use carbapenem for MRSA?




D- test: Micro labs report should be....
Erythromycin-Resistance
Clindamycin-Resistance
(Macrolide-inducible clindamycin resistance)




Active Surveillance

Vancomycin Resistant Enterococci (VRE)

Recommended by SHEA
— Active surveillance for high risk institutions

— Vigorous infection control practices
e |solation of colonized patients
e Use of barrier precautions
e Hand hygiene
e Control antibiotic pressure
eMethods
—Stool culture
BHI with 6 ug/ml (or higher) of vancomycin

Chromogenic agars
Molecular methods are non-specific
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Enteroccus spp

Vancomycin-resistant enterococci (VRE): US
15t=1993(0.3%), 2006-2007= over 12%
Increased mortality, liver transplant, HD,

BMT patients (screening for VRE colonizations)

E. faecalis: most common isolates (80-90%), VRE= 2%
E. faecium: 5-10%, *VRE = 60-80%

* VanA, VanB gene = Acquired resistance = Isolation

E. casseliflavus, E. gallinarum, E. raffinosus...etc






Mechanism of GN resistance Phenotypic resistance
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CRE vs CPE (CP-CRE)

Carbapenem resistant Enterobactericeae
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CRE vs CPE (CP-CRE)

 Definition

e CRE = Carbapenem Resistance Enterobacteriaceae

CDC 2015 definition

Resistance to imipenem, meropenem, doripenem or ertapenem
OR documentation that the isolate produce carbapenemase

e CP-CRE = Carbapenem-Producing Enterobacteriaceae
— plasmid transferable gene (carbapenemase)
- =2 Infection control implementation needed

CDC; Healthcare associate infection




CRE vs CPE (CP-CRE)

Carbapenem resistant Enterobactericeae

Canada Europe
Asia
KPC OXA
KPC  ysa il
NDM-1
e MR-
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Variable in geographic distribution (Genotypic resistance)
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