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Cell wall active agents

B-lactam ABs ¢
Glycopeptides °
Others °
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Vancomycin

Vancomycin inhibits synthesis of bacterial cell wall by binding to the -
D-Ala-D-Ala terminus preventing further crosslinking.

Vancomyecin is bactericidal for gram-positive bacteria including those -
producing B lactamase and those resistant to nafcillin and methicillin

(MRSA (methicillin-resistant staph. Aureus)) as well as
enterococcal infections.

With the emergence of vancomycin-resistant strains(for example, -
Enterococcus faecium and Enterococcus faecalis....daptomycin can
be used), it is important to restrict the use of vancomycin to the
treatment of serious infections caused by B-lactam resistant, gram-
positive microorganisms or gram-positive infections in patients who
have a serious allergy to the B-lactams.
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Vancomycin

Resistance *

Change in permeability to the drug or by decreased binding of -
receptor molecules (by replacing the terminal D- vancomycin to
Ala by D-lactate)
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Vancomycin

systemic infectionslV for ¢

Not absorbed after oral administration (the use of the oral formulationis -
limited to the treatment of severe antibiotic-associated C. difficile colitis.)

Combined with ceftriaxone for meningitis °

Adverse Reactions
Irritating to tissue °
“red man” or “red neck” syndrome.
This is infusion-related flushing and caused by release of histamine. °
Prevented by:

ORprolonging the infusion period to 1-2 hours -
pretreatment with an antihistamine such as diphenhydramine. ¢

(Mostly minor).10% of cases
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Staphylococcus aureus®
Staphylococcus epidermidis

Streptococcus groups A B.C

Streptococcus pneumoniae

Enterococcus faecalls

*(Including methidiiin-
resistant strains)
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Anaerobic organisms
Clostridium species™*
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**Oral vancomycin only
for C. difficlle

Actinomyces

Figure 38.16

Antimicrobial spectrum of
vancomycin.



Cell wall and cell membrane active agents

B-lactam Abs
Glycopeptides

Others
Daptomycin
Fosfomycin
Bacitracin
Cycloserine
Polymyxines *
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aptomycin:

Cyclic lipopeptide, binds to cell membrane ( Ca*2 - dependent) causing
epolarization and rapid cell death (doesn’t work on cell wall).

Its spectrum of activity is similar to that of vancomycin except that it may -

be active against vancomycin-resistant strains of enterococciand S
aureus.

Daptomycin

FIGURE 43-9 Proposed mechanism of action of daptomycin. Daptomycin first binds to the cytoplasmic membrane (step 1) and then forms
complexes in a calcium-dependent manner (steps 2 and 3). Complex formation causes a rapid loss of cellular potassium, possibly by p05re
formation, and membrane depolarization. This is followed by amrest of DNA, RNA, and protein synthesis resulting in cell death. Cell lysis dgoes

not occur.
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Daptomycin

Is an alternative to other agents,
such as linezolid and
quinupristin/dalfopristin, for
treating infections caused by
resistant gram-positive organisms,
including MRSA and
vancomycinresistant enterococci
(VRE).

Daptomycin is inactivated by
pulmonary surfactants; thus, it
should never be used in the
treatment of pneumonia.

Enterococcus faecium

S%nlnﬂnmmam
(MRSA and MSSA)

Streptococcus pneumoniae
(penicillin resistant)
Streptococcus pyogenes

Figure 38.17

Antimicrobial spectrum of
daptomycin. MRSA = methicillin
resistant S. aureus; MSSA =
methicillin susceptible S. aureus.

59




Fosfomycin °

Aanalog of phosphoenolpyruvate (PEP) ¢

Inhibits the cytoplasmic enzyme enolpyruvate transferase which
inhibits the formation N -acetylmuramic acid precursor.

Active against both G+ & G- °

The active drug is excreted by the kidney, with urinary °
concentrations exceeding MICs (minimum inhibitory
concentrations) for most urinary tract pathogens.

Fosfomycin is approved for use as a single 3-g dose for
treatment of uncomplicated lower urinary tract infections in
women.
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BaCi"aCiﬂ i in e
Oin_tment, usp Bacitracin

T Mixture of related cyclic polypeptides
Bacitracin y ] ]
Ecmant, Usp @ Active against G+ *

Inhibits cell wall formation by interfering with dephosphorylation of the lipid °

carrier that transfers peptidoglvcan subunits to the growing cell wall

Indicated topically for skin and eye infections. *

Bacitracin in parenteral (IM) therapy may cause renal failure. Its use should be
restricted to infants with staphylococcal pneumonia and empyema due to
organisms shown to be susceptible to bacitracin. It should be used only where
adequate laboratory facilities are available and when constant supervision of

the patient is possible.

Renal failure: [US Boxed Warning]: IM use may cause renal failure due to tubular and -
glomerular necrosis; monitor renal function daily. Avoid concurrent use with other

nephrotoxic drugs; discontinue use if toxicity occurs; maintain adequate fluid intake and urine

output throughout therapy. Do not exceed recommended doses o
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Cycloserine:

Cycloserine inhibits many gram-positive and gram-negative
organisms, but it is used almost exclusively to treat tuberculosis
caused by strains of Mycobacterium tuberculosis resistant to first-

line agents.

D-alanine and inhibits the incorporation of D- Structural analog of ¢

alanine into peptidoglycan by inhibiting alanine racemase, which
converts L-alanine to D-alanine.

The dosage for treating tuberculosis is 0.5 to 1 g/d in two or three «
divided doses.

~ Cycloserine causes serious dose-related central nervous system ¢
toxicity with headaches, tremors, acute psychosis, and convulsions. If
oral dosages are maintained below 0.75 g/d, such effects can usuall
be avoided.
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Polymyxines:

The polymyxins are cation polypeptides that bind to phospholipids on the -
bacterial cell membrane of gram-negative bacteria. They have a detergent-like
effect that disrupts cell membrane integrity, leading to leakage of cellular

components and ultimately cell death.

Polymyxins are concentration-dependent bactericidal agents with activity

against most clinically important gram-negative bacteria.

Only two forms of polymyxin are in clinical use: polymyxin B and colistin
(polymyxin E).

Polymyxin B is available in parenteral, ophthalmic, otic, and topical
preparations.

Colistin is only available as a prodrug, colistimethate sodium (IV or inhaled via a
nebulizer).

The use of these drugs has been limited for a long time, due to the increased
risk of nephrotoxicity and neurotoxicity (for example, slurred speech, muscle
weakness) when used systemically.

However, with the increase in gram-negative resistance, they have seena
resurgence in use and are now commonly used as salvage therapy for patients
with multidrug-resistant infections.
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Questions??



