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Targets of Antimicrobials

Cell wall inhibitors

Block synthesis and repair

1. β-Lactams

2. Glycopeptids

3. Bacitracin

4. Fosfomycin

5. Isoniazid 

6. Ethambutol

7. Cycloserine

8. Moenomycin

Cell membrane

Polymyxins

Daptomycin

Nystatin

DNA/RNA

Quinolones

Rifamycins

Metronidazole

Clofazimine

Novobiocin

Ribosome

mRNA DNA

Protein synthesis inhibitors acting

on ribosomes

Site of action

50S subunit

Macrolides

chloramphenicol 

Site of action

30S subunit

Aminoglycosides

Tetracyclines

Glycylcyclines

Both 30S

and 50S

Blocks initiation of protein

synthesis

Linezolid

Antimetabolite (Folic acid synthesis)

Block pathways and inhibit

metabolism

Sulfonamides (sulfa drugs)

Trimethoprim

Dapson

Substrate

Enzyme

Product













What are factors promote antimicrobial resistance?

 Exposure to sub-optimal levels of antimicrobial

 Inappropriate use

 Exposure to microbes carrying resistance genes















Isolation, purification and identification of microbes from clinical 
specimens

AST on standard protocols with QA & QC

Selection of type of AST (qualitative or quantitative or both)

Selection of best and suitable antibiotics

Accurate analysis and interpretation of AST results

Identification and detection of important resistance strains:

MRSA, VISA, VRSA, VRE, ESBL, MDR, XDR, PDR , etc.

Rapid and timely reporting of AST results

Clinical & Diagnostic Microbiology Lab



CLSI: Definition of antimicrobial agent groups;

A,B,C,O,Inv, U
Group A:

 Appropriate for routine, primary testing panel.

 Routine reporting of results for the specific organism groups.

Group B:

 Antimicrobial agents that may warrant primary testing

 Organism is resistant to same antimicrobial class, as in group A

A third-generation cephalosporin for enteric bacilli from CSF

Trimethoprim-sulfamethoxazole for urinary tract isolates.

 A polymicrobial infection.

 Infections involving multiple sites.

 Cases of patient allergy, intolerance, or failure to respond to an antimicrobial agent in group A.



Continued…

Group C:

 Agents that may necessitate testing for endemic or epidemic strains resistant to

several of the primary drugs

 For treatment of unusual organisms (e.g., chloramphenicol for extraintestinal isolates

of Salmonella spp.)

 For reporting to infection control as an epidemiological aid.



Continued…

Group O (“other”):

 Includes antimicrobial agents that have a clinical indication for the organism group

but are generally not candidates for routine testing and reporting in the United

States.

Group Inv. (“investigational”):

 Includes antimicrobial agents that are investigational for the organism group and

have not yet been approved by the FDA for use in the United States.



Continued…

Group U (“urine”):

 Includes certain antimicrobial agents (e.g., nitrofurantoin and certain quinolones) that

are used only or primarily for treating UTIs.

 These agents should not be routinely reported against pathogens recovered from

other infection sites. An exception to this rule is cefazolin is agent for oral

cephalosporins.

 Other antimicrobial agents with broader indications may be included in group U for

specific urinary pathogens (e.g., Enterococcus and ciprofloxacin).



Breakpoint and Interpretive Category Definitions

Susceptible(S)

Susceptible-dose dependent (SDD)

Intermediate(I)

Resistant(R)

Nonsusceptible(NS)











Criteria for Antibiotic Selection

Type of Microbe

Type of specimen and infection site

Hospitalized or community patients

History of disease and etc.

Antibiotic therapy and types of antibiotics

Hospitalized unit ( ICU, NICU, ….)

Nosocomial infections , ….



AST Results
(Analysis,Interpretation&Report)



Example 1: Warning



Example 2: Fosfomycin



Example 3: MIC for Colistin



Example 4: Tetracyclines



Example 5: MIC for VRSA, VISA



Example 6: HLAR in Enterococci



Example 7: Intrinsic or Innate Resistance



Microbial Resistant strains

MRSA: Methicillin Resistant Staphylococcus aureus

MR-CoNS: Methicillin Resistant Coagulase Negative Staphylococci

VRSA: Vancomycin Resistant Staphylococcus aureus

VRE: Vancomycin Resistant Enterococci

ESBL: Extended Spectrum Beta Lactamases-producing strains

Carbapenemase-producing strains

MDR: Multidrug-Resistant

XDR: Extensively Drug-Resistant

PDR: Pandrug-Resistant



ESBL producing-Strains:

Resistance to most beta-lactam antibiotics including:

Penicillins

Cephalosporins

Monobactam aztreonam



















QA & QC in AST:













www.whonet.org

WHONET 2019 software for

correct and reliable analysis of AST results
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