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A wider spectrum than penicillins.
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More resistance to B-lactmases enzyme.

liminated by kidney.
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More expensive than penicillins.
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Cephalosporins

Gram + activity  1st Generation B-lactamase sensitive

2nd Generation

Gram;actiuity 3rd Generation  B-lactamase resistant

4th Generation: good Gram + and Gram - activity;
more resistant to p-lactamase
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Third-generation regardless of inflammation, are achieved only
cephalosporins with the(third-generation cephalosporins
2 Are effective in the treatment of neonatal and
ﬂ.m /I Gram (=) cocci childhood meningitis caused by%
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sisseria gonorrhoec meningococcal meningitis.

Gram (-} rods

Enterobacter aerogenes
Escherichia coli

Haemophilus influenzae
H’I'Ebﬂeﬂa pneumamae
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Cephalosporins Active again ethicillin-Resistant MRS
Staphylococci (advanced generation; 51" generation)

- Ceftaroline.\ . =& /’)
- The unique structure allows

i

and en|C|II|n resistant Stregtococcus pneumoniae.
. Ceftaroline is currently approved for the treatment of complicated
skin and soft tissue infections’and community-acquired pneumonia@
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Therapeutic advantages of some clinically useful cephalosporins

First Generation
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Cefazolin -«

This first-generation parenteral cephalosporin
has a longer duration of action and a similar
spectrum of action, compared to other first-
generation drugs. It penetrates well into bone.
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Cephalexin

This is the prototype of first-generation,
oral cephalosporins. Oral administration
twice daily is effective against pharyngitis.

Second Generation

Cefuroxime PP w—

sodium

This prototype second-generation, parenteral
cephalosporin has a longer half-life than
similar agents. It crosses the blood-brain
barrier, and it can be used for community-
acquired bronchitis or pneumonia in the
elderly and for patients who are
immunocompromised.

Cefuroxime
axetil

Administered twice daily, this drug is
well absorbed and is active against
B-lactamase-producing organisms.

Thir_c!__Generation

Cefdinir

These are administered orally once daily.

Cefixime
—

Cefotaxime ‘_l

This penetrates well into the CSF.

Ceftazidime 4—‘

This is active against Pseudomonas aeruginosa.

Ceftriaxon e <G

This drug has the longest half-life of any
cephalosporin (6 to 8 hours), which
permits once-a-day dosing. High levels of
the drug can be achieved in blood and
CSF. It is effective against genital, anal,
and pharyngeal penicillin-resistant
Neisseria gonorrhoeae. The drug is
excreted in bile and may be used in
patients with renal insufficiency. It has
good penetration into bone.

Fourth Generation

Cefepime 4—‘

This is active against Pseudomonas aeruginosa.

Advanced Generation

Ceftaroline ‘—‘ This is active against MRSA.
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Pharmacokinetics

1. bdministrationi\
eMany of them must be administer

*CPNs distribute very well into body fluids but not to CSF.
inpenetrates well into most tissues. It is a drug of
choice fo&urgical prophylaxisincluding orthopedic — er,P)J\
ig_’r_gg_rlbecause of its ability to penetrate bone. "% NS Igu.cu) [

»Only)ceftriaxone or cefotaxime)achieve therapeutic levels in the CSF and

have become agents of choice formeningitis:

e All CPNs cross the placenta S 1

'_7@_-_-‘-‘-&_
3. Elimination:

2!
[

: N KenalJ\ b (=
eTubular secretion and/or glomerular filtration_, ), ;j, Ju:il?bu@m_m
-Doses must be adJusteolLrlgg_ses of renal fallure o

e

Most cephalosporins

=10 LSS
(Li a‘g‘-;_:ﬁ fﬁ-—-&- donot penetrate

the C5F; third-
generation agents
achieve therapeautic
levels in C5F

Ceftrlaxone,
appearsin bile

Mosty uthangul.
drug appuars[n -




e st Adverse effects
-*D JR-lectam? e oo

2 ;:ul
i B po 5 S Sh e Pl

\/Hypersensmwty rea

Current data suggest that t ’ Cross- reaetweenpenlcnlm and cephalosporins is around
3% to 5% and is determined by the similarity in the side chain, not the B-lactam structure.

The highest rate of aIIeross sen s between_penicillin and first-generation

cephalosporins. - OALM G P 28 B G22Il St @ A
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Cephalosporins should be avoided or used with caution in individuals with penicillin allergy.
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Patients who have had anzanaphylactic response, Stevens-Johnson syndrome, or toxic

e%idermal necrolysis to penicillins should not receive cephalosporin
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Adverse effects

v'pain after |nject|o
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\/Dlarrhea
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Some have| bleeding).




Other B-Lactam Antibiotics< or

« They are drugs with a monocyclic -lactam ring.
* Their spectrum of activity is limited to aerobic Gram-negative organisms

| aeruginosa).
IS resistant to the action of B-lactamases.

* It is administered either IV or IM. Every 8 hrs

e this drug may offer a safe alternative for treating patients who are allergic to
penic &/or cephalosporins. e\
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Other B-Lactam Antibiotics \

* broad-spectrum B-lactam antibiotics.
. Examples Dorlpenem Imipenem, Meropenem, Etrapenem.

* Theyresist hydrolysis by most B-lactamases.
N arbapene Ms are active against P aeruginosa and Acinetobacter
spec:les e cept ertapenem). 2 w{,m@osa/us\,@o

- These agents have al\very broad spwnj)f action and are usually
restricted to use in hospitals for treatment of serious infections.
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Other B-Lactam Antibiotics- Carbapenems

+ All are|cleared ren}a@ and the dose must be reduced in patients with renal
insufficiency.

. 5,___&:&5%__@@3 oin patients with @gﬂf_@l_lu;_e_ may lead to

seizures.
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* Imipenem undergoes cleavage by a dehydropeptidase found in the brush
border of the proximal renal tubule. This enzyme forms an inactive
metabolite that is potentially nephrotoxic.

. Imlpenem Is formulated with© » which prevents hydrolysis of

|m|penem by renal dehydropep idase, Co\ e @L?W,A\f’ e
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Glycopeptide-Anrtibiotics—

1

« Vancomycin =7 76tT=)

Vancomycin inhibits synthesis of bacterial cell wall by binding Gram () cocl _
to the D-Ala-D-Ala terminus preventing further crosslinking. Straptococeus groups ABC
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- Not absorbed after oral administration (the use of thecoral, i
formulation is limited to the treatment of severe antibiotic-
associa . difficile colitis. 2y Anaerobic organisms
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Glycopeptide-Antibiotics—

* Vancomycin

 Orally:- every 6 hrs for refractory pseudomembranous
colitis due to C. difficile.

» Slow IV infusion (1-2 hrs) for treatment of systemic
infections or prophylaxis.

* is effective again

* Teicoplanin is a glycopeptide antibiotic that is very similar
to vancomycin in mechanism of action and antibacterial
spectrum. ~— o
N

Gram (+) cocci

Staphylococcus aureus*
Staphylococcus epidermidis

Streptococcus groups A,B,C
Streptococcus pneumoniae
Enterococcus faecalls

*(including methicillin-
resistant strains)

Gram (+) bacilli

Listeria monocytogenes
Corynebacterium jeikelum

Gram (—) coccl

Gram (-) rods

Anaerobic organisms
Clostridium specles**

Spirochetes
Mycoplasma
Chlamydia
**0ral vancomycin only
for C. difficile

Other
Actinomyces




Vancomycin
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* 1-Flushi Q@W with a rapid infusion.( More common)

* Prevented by prolonging thednfusien periodOR pretreatment with an
antihistamine such as diphenhydramine. @«AildeMen Gop o gaw o
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 2- phlebitis(inflammation of vein) at site of injection.
 3--ototoxicity & nephrotoxicity (rare) but increased risk when administered
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Other Cell wall synthesis inhibitors
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Inhibits the formation N -acetylmuramic acid precursor.

* Therapeutic use : It is indicated for urinary tract infections caused by E.
coli or E. faecalis.

« Rapidly absorbed after oral administration & distributes well to the kidneys,
bladder, and prostate
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Inhibits the carrier_that transfers peptldoglycan subunits to the growing cell
wall.
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 Itis highl OXIC hen administered systemically and is only used
topically //

=



Cell membrane active agents
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« Daptomycin — is a new lipopeptide antibacterial drug.
* Binds to cell membrane causing depolarization and rapid cell death (doesn’t work
on celfwall). s =, Fhospho'/l\P“ch_)\ T &
by Iyt

 Therapeutic use:

ng infections caused by resistant gram-pasitive organisms, including
erococci{(VR
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* is indicated for the tre compli skin andskin-structure infections and
\_

bacteremia caused : aureui,)
Adverse effect : g
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