Quinolones
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_Fluorinated quinolones: greater potency, broader spectrum of antlmlcroblal
activity, better safety profile
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Quinolones MOA

» Enter the bacterium by passive diffusion through porins in the outer membrane
* Inhibit the replic?mtion of bacterial DNA b&/fninterfering with the action of DNA gyrase
(topoisomerase 1) and topoisomerase |V during bacterial growth and reproduction.

* Inhibition of DNA gyrase prevents the relaxation of positively supercoiled

DNA that is required for normal transcription and replication.
* Inhibition of topoisomerase |V interferes with separation of replicated

chromosomal DNA into the respective daughter cells during cell division.
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» Irreversible inhibitors of DNA gyrase and topQiso-
meraselV, key enzymes involved in DNA-depend-
ent RNA polymerase (DDRP).
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Antimicrobial activity

Fluoroguinolones were originally developed because of their
excellent activity against gram-negative aerobic bacteria; they had
limitedractivity against gram-positive organisms.
Several newer agents have improved activity against -positive
cog

- This relative activity against gram-negative versus gram-positive
species is useful for classification of these agents.
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Classification

>

Fluoroquinolones are classified by “generation” based on their antimicrobial
spectrum of activity

1%t genenration:|Nonfluorinated quinolone (ex. nalidixic acid): narrow

spectrum, usually confined to the urinary tract infections by aerobic G-ve.

\'v4

24 generation| (ex. Ciprofloxacin and norfloxacin): excellent gram-negative

activity, moderate to good activity against gram-positive bacteria and atypical

bacteria.

Nz
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3'd generation [ex. Levofloxacin): G-ve, increased activity against G+ve

>

|
4th generationi(ex. Moxifloxacin): G-ve, active against anaerobic & G+ve
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L] of choice
r posmxpostre pfopl?ylauls and
for treatment of anthrax. Doxycycline
is an alternate agent.

RO

Gram (+) bacilli

Enterobacter species

E coli

H. influenzae

Klebsiella pneumoniae
Legionella pneumophila
Proteus mirabilis

P asruginosa

Serratia marcescens
shigella spedies

URINARY TRACT INFECTIONSI
® Gi

ip and levofloxacip are
‘ective in treating uncomplicated
and complicated urinary tract
infections.

Spirochat
Atyplcal organisms

Janisms

kNAEROBIC INFECTIONS

@ Moxifloxacin has notable anti-
anaerobic activity.

RESISTANT RESPIRATORY
INFECTIONS

® Levofloxacin is often effective
in treating infections unresponsive
to f-lactam antibiotics, such as
amaxicillin-clavulanic acid.

® Ciprofloxacin is not the drug of

first choice for pneumonia or
sinusitis, because it has weak activity
against §.

a common causative agent.
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GASTROINTESTINAL TRACT
! NEECTION
@ Ciprofloxacin is highly efficacious in
treating acute diarrheal illnesses

due to enteric pathogens.

Moxifloxacin has poor activity against P. aeruginosa.
It does not concentrate in urine and is not indicated for the treatment of UTlIs
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Clinical uses of nalidixic acid (1st generation%:

 Earlier qui es such as nalidixic acid is igfrequently prescribed
due ioavailability and a short half-life.
« Itis effective in urinary tract infections (UTlIs)
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“[Clinical uses of ciprofloxacin (2" generat'r?ﬁw

» Ciprofloxacin is useful for infections caused by G-ve bacilli.
* Uncomplicated and complicated UTI (E.coli is the most frequent cause)

* Treatment of t ’s diarrhea caused by E. coli (but not as prophylaxis
except in certain cases)
« Ciprofloxacin is the most potent of the FQ against P. aeruginosa infections

(used for pseudomonal infections associated with cystic fibrosis)
‘/ /
« Used to treat typhoid fever (Caused by Salmonella typhi: Fever, chills, rose
spots)
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Clinical uses of ciprofloxacin (2"d generation)

e Anthrax
* Bacillus anthracis, G+ve, biological weapon
* Pulmonary, cutaneous, GIT symptoms : LQ—O,‘JC’
* Ciprofloxacin is the drug of choice for prevention and
treatment of anthrax.
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2001 Anthrax attack: ’

A letter sent to Senate Majority Leader Tom Daschle
containing anthrax powder killed two postal workers

Wls H
4103 x,‘.‘m,’ﬁfﬁﬂ..u.?t&.,%kﬂw vy

G <+)e,
(Bac'l“us anthregig) LS [Ae ] (Aﬁhmxj 2R o =

cpsley (il &3 TEEE



Norfloxacin (2nd gen.)

" infrequently prescribed due to_poor oral bioavailability and a

short half-life.
= Used for complicated and uncomplicated UTlIs

= Prostatitis (preferred over trimethoprim)
S —

= Traveler's gggrrhea
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: . E in 3 rd :
Levofloxacin (3" generation) LEVD lozac
Used in the treatment of prostatitis due to E. coli and sexually @ ey L OOl e CU'CH"‘M'}'S:S & .'c" i’ -
transmitted diseases, but not syphilis. ) (?)’P}””S) o Y
UTl .UTI
Respiratory infections N . _
Acute sinusitis LS oe G me’ﬁmbvy infehion] 8%c 3 i =—
g- Acute exacerbation of chronic bronchitis §. preumoniae
- Community-acquired and hospital-acquired pneumonia
Excellent activity against S. pneumoniae respiratory infections.
- Levofloxacin and moxifloxacin are known as “respiratory
fluoroquinolones”, effective and used increasingly for treatment of RGSP’m’ /ewﬂaxaun v Morfloracin 9=
upper and lower respiratory tract infections. ’:
‘uomgw ones (lower + upper) zye s @Y
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Moxifloxacin (4th generation) /l'{oxif/oxacm [ﬂl

5 ¢ Sprmmoniae o L GO se Slipll <) ob —

Enhanced activity against G+ve (ex: S. pneumoniae) laee s B Brogilic %) \aos apio S (anaerobic) yep o
Excellent activity against many anaerobes (resistance rates as high as57 - 579 cdps Aaslin
percent for B. fragilis have been reported more recently)
Paor activity against P. aeruginosa
Does not concentrate in urine and is dicated for the treatment of UTls P -QEIUGINDSG o, Goiz s ng[,s, Ll
(i.e (A‘) Il of FQs are used for UTI) —
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Pharmacokinetics of FQs Chld) s L s

« After oral administration, the fluoroquinolones

are well absorbed (bioavailability of 80-95%).
MIT e AL ke gy

« Oral absorption is impaired by divalent and

¢ trivalent cations, including those in antacids.
Therefore, oral fluoroquinolones should be
taken 2 hours before or 4 hours after any
products containing these cations.

IV of ciprofloxacin & levoflxacin are available.

Ciprofloxacin, 500 mg

w

=

£

B +water ==

= +milk -

.§ 2 L

x

3

51

v

T

&

] L

z 0—— —— ——
0 2 4 6 8 10 24

Time (hours)
Figure 33.6

Effect of dietary calcium on the
absorption of ciprofloxacin.
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Pharmacokinetics of FQs

« All the FQs distribute well into all tissues and body fluids
- Levels are high in bone, urine (except moxifloxacin), kidney, and prostatic tissue

« Concentrations in the lung exceed those in serum (used or respiratory tract

infections)
« Penetration into CSF is low (except ofloxacin = 90% of serum conc.)

« Most fluoroquinolones are eliminated by renal mechanisms, either tubular

secretion or glomerular filtration (except moxifloxacin)
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Side effects

« FQs are generally well tolerated. Their side effects are:
N\A——_—

38 o

1.Gastrointestinal: nausea, vomiting, and diarrhea (most common)

2.CNS problems: headache and dizziness

hototoxicity: patients should be advised to use sunscreen and avoid excess
exposure to sunlight. If phototoxicity occurs, discontinuation of the drug is
advisable.
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Side effects WA\ [ PP g

4. Prolopgation of the QT interval: thus, should not be used in patients who are
predisposed to arrhythmias or those who are taking other medications that cause QT
W w

prolongatiop.

5. Cannective tissue problems: may damage growing cartilage and cause an
arthropathy (articular cartilage erosion) and tendonitis. Thus, these drugs are not
routinely recommended for patients under 18 years of age.

‘However, the arthropathy is reversible, and there is a growing consensus that
fluoroquinolones may be used in children in some cases (eg, for treatment of
pseudomonal infections in patients with cystic fibrosis).
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<CAUTIONS: These agents should bé’ av0|de(j in pregnancy and lactation and in children
under 18 years of age R —— e =
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* Antacids an

absorption.
"

Drug-drug interaction

£

Ciprofloxacin can increase serum levels of

§
eophylline by inhibiting its metabolism.

/f'/roﬂoxa__')nay also raise the serum levels of
warfarin, caffeine, and cyclosporine.
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* Antiprotozoal drug that also has potent antibacterial
activity.

2. vaginitis (trichomonas infection, bacterial vaginosis)
3. Clostridium difficile infection
4. Dbrain abscess.

* Adverse effects include nausez. headache, drv. mouth'and a
metallic taste i1 the moutii occur commonly. Perioheral
neuropatny with prolonged use.

, * Dark brown urine discoloration has also been documented
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* Metronidazole has a disulfiram-like effect, and patients
should be instructed to avoid aicohol.

AN / Nausea

\ -‘.=_>~‘~
* Metronidazole is indicated for treatment of: b oo i%-—f-
1. anaerobic or mixed intra-abdominal infections - GLy

Gl disturbance

Metallic
taste

Figure 43.3

Adverse effacts of
metronidazole.




