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Aminoglycosides (AG)

> Mechanism of action:

> [hese are bactericidal antibiotics that
Inhibit bacterial protein synthesis by an
action on ribosome 30S resulting In
abnormal proteins & Killing of bacteria

> They are effective against aerobic
bacteria only (their entry into bacteria is
OXygen-dependent)




> Aminoglycoside antibiotics had been
mainstays for treatment of serious
Infections due to aerobic gram -ve bacilli

> Because theilr use Is associated with
serious toxicities, they have been replaced
to by safer antibiotics, such as:

3ed & 4! generation cephalosporins
Flueroguinoelenes
. Carbapenems



> Gentamicin

> AmIiKacin

> lobramycin

> Streptomycin
> SPECTINGMYCIN
> Neomycin

> Framycetin



Mechanisms of Bacterial resistance

> Enzymes formation (about 9 enzymes
are Isolated; transferred by plasmids)

> Decrease uptake of drugs
> Ahaerobic bacteria infections




Therapeutic Uses & Spectrum of Activity

> AG are active against aerobic Gram —-ve
bacilli & also are active against
staphyloCoCccel

AG are indicated in the following conditions:

> Serious Gram —Vve bacillary infections like
UTlI, septicemia & pelvic infections caused
oy E.coli, Proteus, Klebsiella &
PSeudomonas aeruginosa




> Some serious Gram +ve infections like bacterial

endocarditis (combined with penicillin G or
vancomycin)

> Streptomycin (Tuberculosis)
> lopical therapy including:

o Eye, ear & sKin infections (using topical
neomycin, gentamicin & framycetin)
o Prepare bowel prior surgery (oral neomycin)




Pharmacokinetics

> AG are water-soluble agents that are poorly.
absorbed from GIT

> Therefore, they should be given parenterally
or topically

> AG are eliminated by kidneys by glomerular
filtration with no significant metabolism

> Accumulation occurs In renal cortex,
endolymph & perlymph of Inner: ear




Aminoglycosides & renal disease

> In renal Impairment, AG t 142 Increases &
therefore, intervals between doses should be
Increased or daily doses should be reduced

> Doses can be obtained from tables according to
patient’s weight & renal function

> The following formula helps to calculate daily dose
In renal disease:

Dose (mg/day) = Daily dose/creatinine = 300 /
creatinine
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Aminoglycosides & renal disease

> Blood |levels have also to be checked e.g.
twice weekly

> Single daily dose administration of AG Is
recommended nowadays rather than 2-3
doses daily to reduce risk ofi otetexICIty,
& NEPNIOIEXICILY,
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Adverse effects

> These are more In elderly, in renal & liver
diseases & wWith prolonged therapy

> AdVerse effects are dose-related
(therapy should not exceed 7 days)
> Monitor plasma levels
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Adverse effects

> Nephrotoxicity:
> AG may accumulate in proximal tubular cells

> Kidney damage ranging from mild,
reversiple renal impalrment to SEVErE,
acute tubular necroesis, wWhich can be
Irreversiple

> being highest with kanamycin & least with
streptomycin
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Adverse effects

> OtotoxICIty:

= |rreversible in the form of vestibular damage (
patients presented with vertigo) or cochlear
damage ( presented with deafness & tinnitus) or
both. AG ear drops may also produce ototoxicity

> Neurotoxicity: AG may reduce acetylcholine
release & may produce neuromuscular blockade
& MUSCle WEeaKNESS

> Others like allergic reactions, fever & blood
disorders
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Contraindications & precautions off AG

> Pregnancy as AG may cause ototoxicity.
N NEWBO

> Allergy

> Avold AG In:

o Myasthenia Gravis
o Prolonged use (more than one Week)
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Drug interactions with AG:

> Loop diuretics (frusemide, bumetanide):
Increase ototoxicity & nephrotoxicity of AG

> B-LA (penicillins & CSs): potentiate their
antibacterial activity

> Neuro-muscular blockers: potentiation
of effect
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Gentamicin

> It Is mainly used In serious aerobic Gram
—Vve Infections (E. coli, Proteus, Klebsiella
& Pseudomonas) & some Gram +Vve
Infections (endocarditis)

> can also be used topically in eye, ear &
skin Infections

> In_septicemia, It Is combined with a
penicillin' & metronidazole
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Tetracyclines

> letracycline, Doxycycline, Minocyclineg,
Demeclocycline
> These broad spectrum (gram +Ve, -Ve

bacteria), bacteristatic antibiotics contain
4 rings In thelr structure

> They inhibit bacterial protein synthesis
by binding to bacterial ribosome 30S
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Pharmacokinetics

> letracyclines are usually given orally

> Their absorption from GIT Is iImpaired by,
antacids, iron & by food particularly calcium-
containing food like milk. Therefore, they are
pEtter taken on empty. stomach

> Unabsorbed fraction alters bacterial flora &
causes diarrhea

> They are distributed throughout body but have
pOOor entry Into CSE (except minocycline)

> They cross placenta and are excreted in milk
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> letracyclines are eliminated mainly
unchanged In urine and should be
avolded In renal disease

> Doxycyveline & minoecycline are excreted
only in bile & are therefore, safe in renal
disease

> letracyclines bind to calcium of teeth &
PONES
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TTherapeutic USes

> Brucellosis
> Cholera
> Mycoplasma pneumonia

> Chlamydia infections like pelvic inflammatory disease,
urethritis, trachoma, psittacosis

> Syphilis
> Chronic bronchitis exacerbations
> Acne (inhibit Corynobacterium acnes bacteria)
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Contraindications

> Pregnancy.
> Breast feeding women

> Renal disease because they accumulate In
[enal disease (eExcept doxycycline &
minecycling)

> Children because of yellow discoloration
of teeth
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Tetracycline-Induced Discoloration of Teeth
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Adverse effects

> Gl: Epigastric pain or discomfort, nausea,
vomiting, diarrhea or even antibiotic-assoclated
colitis

> Sore throat, black hairy tongue & dysphagia

> Photosensitivity, burn, rash & blue gray
discolouration (with minocycline)

> Yellow discolouration & hypoplasia of teeth
In children

> Renal impairment
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Macrolides

> Erythromycin, Clarithromycin &
Azithromycin

> These are bacteriostatic agents that
INNIPIt protein synthesis by acting on
nibesome 50S
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Pharmacokinetcis

> Route of administration is usually orally

> They are well absorbed & widely
distributed In tissues but do NOt Cross
BBB into the CSF

> Eliminationis in bile through liver,
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TTherapeutic USes

> Alternative to penicillin in presence of
penicillin allergy

> Mycoplasma pneumonia (called atypical
pneumonia)

> Helicobacter infections like gastro-enteritis
> Chlamydia infections

> Diphtheria

> Whooping cough (pertussis)

> Legionnaire’s disease (characterized by.
respiratory, GIT & CNS manifestations)
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Contraindications

> Liver disease

AdVEISE Effects:
> Gl upset
> Liver damage (cholestatic jJaundice)
> Inhibition of hepatic drug metabolism
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Erythromycin
(Erythrocin)

> Effective against gram +Ve organisms

> Antibacterial spectrum Is similar to that of
penicillin

> It IS used in patients allergic te penicillin

29


http://images.google.jo/imgres?imgurl=http://teknolohistangpinoy.files.wordpress.com/2008/03/erythromycin-1.jpg&imgrefurl=http://teknolohistangpinoy.wordpress.com/mga-larawan/erythromycin/&usg=__ovx1H1IKkWuztYUI8ydMaansQHU=&h=450&w=600&sz=24&hl=ar&start=2&um=1&tbnid=pFlOvwCPSFmjMM:&tbnh=101&tbnw=135&prev=/images%3Fq%3DErythromycin%26um%3D1%26hl%3Dar%26sa%3DN
http://images.google.jo/imgres?imgurl=http://teknolohistangpinoy.files.wordpress.com/2008/03/erythromycin-1.jpg&imgrefurl=http://teknolohistangpinoy.wordpress.com/mga-larawan/erythromycin/&usg=__ovx1H1IKkWuztYUI8ydMaansQHU=&h=450&w=600&sz=24&hl=ar&start=2&um=1&tbnid=pFlOvwCPSFmjMM:&tbnh=101&tbnw=135&prev=/images%3Fq%3DErythromycin%26um%3D1%26hl%3Dar%26sa%3DN

Clarithromycin (Klacid)

> It acts like erythromycin & with similar spectrum
of activity mainly against Gram _+Vve organisms
& also against H. influenzae

> It Is rapidly & better absorbed than erythromycin

and proc

> It IS usec

uces less GIT upset
In respiratory tract infections & soft

tiIssue Infections

> ItIs useful in peptic ulcer therapy to eradicate
Helicobacter pylori with other anti-ulcer drugs
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Azithromycin | m—
(Zithromax) -

> It Is active against many Gram -ve organisms
like H. influenzae & N. gonorrhoea & against
chlamydia but less effective than erythromycin
against Gram +ve organisms

> It Is useful to treat respiratory Tl (mycoplasma
pneumonia), soft tissue infections & sexually.
transmitted chlamydial disease

> Long half-life (40 hrs)
> Orally or Intravenous Infusion
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Clindamycin (Dalacin)

> It Is a bacteriostatic agent that acts by.
Inhibiting bacterial protein synthesis

> It has similar spectrum of activity to
erythromycin, penicillin & anaerobes

> It Is well absorbed after oral administration
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Therapeutic uses

> Anaeropic infections like in abdomen,
teeth (dental infections), pelvis & septic
abortion

> Osteomyelitis (infection of bone caused
by staphylococci) because of good bone
PENEtration & good anti-staph activity

> ln serious Gram +ve infections
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Adverse effects

> Diarrhoea, antibiotic-associated colitis,
allergy & liver dysfunction
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Chloramphenicol

> It Is a bacteriostatic agent, but sometimes,
may be bactericidal (H.influenzae, strep
pneumonia)

> It has a broad spectrum of activity against
Gram +ve & Gram —ve bacteria & anaerobes

> Because of Its serious adverse effects, It has
imited uses mainly in serious Infections

35



Pharmacokinetics

> The drug can be given orally or
parenterally

> It Is widely distributed In tisSSues & Crosses
BBB into the CSF

> It IS metabolized In liver and Its excretion IS
In urine (smaller doses in liver disease)
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Therapeutic uses

> Salmonellosis

> H. Influenza meningitis

> Meningococcal meningitis in penicillin
allergic patients

> Anaerobic infection in CNS

> Topically in ocular infections (bacterial
conjunctivitis)
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Adverse effects

> Bone marrow depression includes:
o Reversible dose-dependent depression (anemia)
o ldiosyncratic irreversible depression (aplastic anemia)

> Gray baby syndrome (cyanosis, hypotension,
death) because of inability of newborn liver to
metabolize drug efficiently resulting In Its
accumulation & toxicity.

> Optic & peripheral neuritis

> Inhibition of hepatic metabolism of drugs like
warfarin & phenytoin
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Contraindications

> Late pregnancy

> Newborn babies (risk of grey baby.
syndrome)

> Breast feeding women
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L inezolid

> Its main clinical use In resistant gram-
POSItiVE organisms such as:

- Methicillin- and vancomycin-resistant
StaphyleCOecCUS aureas

- Vancomycin- resistant EnteroCoccus
- Penicillin=resistant StreptocoCcel
> Oral & Iv administration

> Adverse effects: nausea, diarrhea,
headache, rash, thrombocytopenia
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Glyclycyclines

> ligecyline

> Structure similar to tetracylines

> Has extended broad spectrum activity against:
> Multidrug—resistant gram +Ve:

> - methicillin-resistant staphylococci, multi-drug
resistant streptococci, vancomycin-resistant
enterococcl

> EXxtended- spectrum B-lactamase producing gram —
Ve

> Acinetobacter baumanii
> Anaerobic erganisms
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> Not active against Proteus & Pseudomonas
> IS Indicated for:

- complicated skin & soft tissue infections

- complicated intra-abdominal infections

> Glven Iv Infusion every 12 hrs

> Eliminated via biliary/fecal excretion

> No dose adjustment In renal impairment
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> Adverse effects:

> Similar to tetracyclines

> Nausea & vomiting

> Photosensitivity

> Discoloration of teeth in children
> Contraindicated during pregnancy.
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