CHAPTER 11

REVIEW OF CIPROFLOXACIN

1. Physicochemical Prope (McEvoy, ed., 19893 The

United States Pha ‘ convention, Inc. 1830)

Figure 1 structural floxacin

Chemical name ic acid, 1-cyclopropyl-6-

S rlucpo-l.4-dihvdro-A-oxg-7-(1-piperazinyl)-,

._y_, : = Y |

Ofloxacin) vll Tl: m at position 7 of
he 4- quinolone nucleus! which nesults tipseudomonal
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at po ition 1, which enhances antimicrobial activity.

Empirical formula C*vﬂ‘,FNSO..HCl.Hzo %

Molecular weight 385.82

Description faintly yellowish to yellow crystalline
powder

Solubility 36 mg/ml in water at 25° C

pKa 6, 8.8



25 Mechanism of Action =

Ciprofloxacin wusually is bactericidal in action
(McEvoy, ed., 1989). The primary antibactericidal activity
is the inhibition of bacterial DNA gyrase (topoisaomerase I11).
This particular enzyme is crucial +to bacterial growth

and reproduction (White, The target of ciprofloxacin

appears to be the A s enzyme, which introduce

staggered single jons on the bacterial

chromosome and”—' : L he A (McEvoy, ed., 1989 3}

Smith, 1984). that ciprofloxacin
may also inter : he [ subunits of the enzymes
(McEvoy, ed.). ‘suggest that, rather
than binding to : ie ‘111 ;uinolones may bind
to specific site les and then prevent
the enzyme from f

Some correlation between

inhibition of ¢ e L ,ifing and MIC values

Kﬂ a correlation was

dsmet. al., 1988). Thus

for various §Y &1
not always foéad
mechanisms ther“gpan DNA qﬂrase inhibition may also
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Dafferences in the ability of quinolones to permeate
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3. In Vitro Activity

Ciprofloxacin has a broad spectrum of activity.
In vitro on a weight basis, ciprofloxacin generally is at
least 2 times more active against susceptible organisms

than norfloxacin.



Ciprofloxacin is active in vitro against most gram-
negative aerobic bacteria, including Enterobacteriaceae
and Pseudomonas aeruginosa. Ciprofloxacin also is active in
vitro against many gram-positive aerobic bacteria, including
penicillinase-producing, nahpenicillinase—producing and

methicillin-resistant Staphylococci, although many strains

resistant to the drug. The

éainst gram-positive than

gram—-negative Ma obligately anaerobic

of streptococci are relat
drug generally is 1
bacteria are xacin., Ciprofloxacin
also have s Y ; Q against Chlamydia,
Mycoplasma, Mycabe I 5 lasm ’ and Rickettsia.
Ciprofloxacin is . as (McEvoy, ed., 1989j
Campoli-Richards

4, Biocavailability Lbics of Oral Ciprofloxacin

Ciprof 1o n hydrochlon i& rapidly and well

absorbed from 3'¥ral administration

with a range ofIDabso pt-4 g0t 1954—3.37 hour™*. Peak
serum concentrat‘ig occured‘Jbetween 1.0-1,25 hours after

each dose ﬁﬂﬂ\%%)&}nﬂ?w ﬁ’ﬂﬂﬁ (Bergan et al.,

19863 Borne® alay 1986' Brittain 1 s 1985).

AT

area under the plasma concentration-time curves (AUC) were
also proportional to dose (Tartoaglione et al., 1986) .
As the oral dose increased a slight increase was observed
in the apparent time 1lag (Tl_-) before absorption from

approximately 0.3 hours after 100 mg to approximately 0.5
hours after 1000 m¢g.



Present of food in -the GI tract decreases the
rate but not the extent of absorption of the drug (McEvoy,
ed., 1989). Antacids containing magnes ium hydroxide
and/or aluminium hydroxide with ciprofloxacin leads to =a
reduction in the bioavailability of +the quinolone with

little effect on the absorption rate (McEvoy, ed.j; Campoli-

Richards et al., 1988). "/
Distributi

Ciproflo b ‘-d into body tissues

and fluids. Co . lserum comcentrations in the same
patienté, the ciprofloxacin was
very high in va luids such as bile,
kidney, gallblader 'he high intracellular
concentration apping (MéEvoy, ed.

19893 Campoli-Ric

Ciprofloxacin,_,, ¢ 3,1% bound to serum proteins
in independent h  Eonce o and pH (Joos et al
1985). V. — )

It is not‘known wheth ciprofloxacin crosses the

ﬂuﬂ‘é?‘lﬂ‘m?\‘ﬂ?ﬂﬁ“‘““' e

is distribufed into the milk of rats (Mc voy, ed., 1989).
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Elimination

Ciprofloxacin is slightly showed first-pass effect
(McEvoy ed., 19893 Campoli-Richards, 1988). The drug |is
partially metabolized in the 1liver by modification of the
piperazinyl group to at least 4 metabolites such as
desethyleneciprofloxacin (M1), sulfociprofloxacin (M2),

oxociprofloxacin (M3) and N-formylciprofloxacin (M4).



The serum eliminatiop half-1life of ciprofloxacin
in adults with normal renal function is 2.79- 5.33 hours.
It is independent of dose or duration of administration
(Campoli-Richards et al., 1988).

Ciprofloxacin and its metabolites are excreted

d ciprofloxacin is excreted

in urine and feces. Ung
in urine by bot } filtration and tubular
secretion (Tartag . : amount of.drug
excreted in wuri as unchanged drug and
metabolites wer AT ¢ ) respectively, 20-40%
of the drug is e unchanged drug and
metabolites withi Ah LN\ changed drug +in feces

appears to res

5 Therapeutic

Urinary Tract-

The quifio:
been used forjnbhe 8 ﬁEry tract infections.

Ciprofloxacin repgesents a distinct advance because of its

excellent ﬂ:wq ﬁﬂ%ﬂﬁﬂﬁ problem gram-

netative qpa s 1if T U | often resistant p—lactam
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The study in female patients with uncomplicated

tics has previously

urinary tract infections for 5 days showed that
ciprofloxacin is a useful drug in the short term
treatment (Boerema, Willems and Grob, 1989). In comparative
studies, ciprofloxacin versus co-trimoxazole in the treatment
of patients with complicated urinary tract infections showed

no differences in efficacy between two drugs (Boerema,



Willems and Verheggen, 19893 Williams and Grureberg, 1986),
also in geriatric patients (Newsom, Murphy and Matthews,

1986).

Some clinicians suggest that ciprofloxacin be
reserved for the treatment of complicated UTIS especially

L&?i tant bacteria, and that the

reatment of uncomplicated

those caused by multidr

drug €enerally not b

UTIS unless more c urinary anti-infectives

‘Sm —

ct v:‘fﬂ!‘q‘.er equally effective,

less expensive 3 3 A & s are contraindicated

are likely +to b
or not tolerated

Lower RE€sp

Ciprofloxa dults for the treatment
of lower respirator ract_ in ns and the drug has been
most effective in ;ﬂ - : ent of respiratory tract

infections cau ‘luenza or Bacteroid

"-’ it should not
e a%‘:t of first choice

catarrhalis (MQEVO;
be currently §9n53-~

for Pneumonisa acguired in th ommunity (Neu, 1987).
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Bro hopulmonary infec 1on, especially Ps. aseruginosa,
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be effective as parenteral regimens using azlocillin and
either gentamicin or tobramycin for the short term
treatment of acute exacerbations of Ps. aeruginosa
infections in cystic fibrosis patients (Bosso, Black and

Matsen, 1987; Hodson et al., 1987). However +this drug
should not be advocated for long term use, it should be

alternated with other antibiotics because continued use
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of ciprofloxacin in this disease has resulted in ma jor

increases in MICS (Neu, 1887).

Skin and Soft Tissue Infections

There are many ailable to treat streptococcal
skin infections but egétive species it would

be useful to hav : e the parenteral drugs

such as aminog ssporins. The results
obtained from th suggest that oral
ciprofloxacin wice a day was as
effective as me or the treatment of
skin and skin s :H\u'a irez-Ronda, Saavedra
and Rivera-Vazqu 1987).

Gastro inte

There | ‘ha increase igtance of Samonella,

Shigella and Lot ¥ of the antimicrobial

agents used t@trea d sea&.

excellent antibacge ial activ%ﬁy against all of the diarrheal
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evaluated for efficacy in acute diarrhea. Both ciprofloxacin

Quinolones have

and co-trimoxazole were effective in treating mild to
moderate and moderate +to severe disease and both were
well tolerated (Ericsson, 19873 Pichler et al., 19873 Dupont,
1987).
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Sexually Transmitted Diseases :

A single 100, 250, 500 mg oral dose of ciprofloxacin
has been effective when used alone in men for the treatment
of uncomplicated urethral gonorrhea caused by penicillinase
and non-penicillinase-producing Neisseria gonorrhoeae (Aznar

et al, 19863 Loo, Rid¢g Oriel, 19853 Shahmanesh

et al., 1986). Sin ofloxacin in +therapy for

gonorrhea general in the +treatment of

coexisting chlgmﬁﬁﬁ-!" ycoplasmal ‘infections and
generally doesigﬂ"',’f .t gonecoccal urethritis (Loo,

Ridgway and Orei 19873 Roddy, Handsfield

and Hook, 19863 afidsh-ot al 586) .
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Comparative T bse ciprofloxacin and

ym
TR
}ﬁ "'ed‘ equal efficacy against

uncomplicated gonc .‘@_

and Hook, 1986). =
_-r i‘.:__*' ’_,

s .._r-._ ]
kL

ampicillin plus ppob
*fv s (Roddy, Hanasfield
of ciprofloxacin 750 mg

twice daily fo that of doxycycline

100 m¢ twice the treatment of

nongonococcal uiﬁthr 'vreHUPates of Ureaplasma
urealyticum were Pore favorable trend in the ciprofloxacin

group butﬂ uﬂ a%ﬁﬂ§ w ﬂé’]ﬂuﬁial infections,

ciprofloxadﬂn was less ective than doxycycline (Fong
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Ciprofloxacin has been used successfully to treat
chancroid caused by Hemophilus ducreyi{. 1f resistance
to trimethoprim-sulfamethoxazole becomes widespread, cipro-
floxacin may become a first-line therapy for chancroid

(Naamara et al., 1987)
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Bone and Joint Infections :

Ciprofloxacin 1is used in adults for the treatment
of bone and Jjoint infections, including osteomyelitis,
caused by susceptible organism (McEvoyed, 198393 Neu, 1987).
The availability of

inolone 1is a major advance
in the +treatment resistant Staphylococcus
aureus, Staphyloc and Ps. aeruginosa
osteomyelitis lower extremities.
Clindamycin, met or amoxicillin and
clavulanate concomittantly with
ciprofloxacin ty that ocne of the
causative or to ciprofloxacin

(McEvoy ed.,

6 Review of Safet Reaction and Precaution

The j of side sfrelated to treatment

-

with ciproflo =-r B KJ this drug appears
to be safe iD “ tqu an overall incidence
of adverse effe t‘ 5-25% which most are mild to moderate.

Therapy haﬂuﬂe ﬁmﬂti“ﬂﬁs‘ﬂﬁan 2% of patient

(McEvoy, edu, 19893 Smit 198
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up to 10% of patients. The Gl symptoms are comprised
of nausea, vomitting, diarrhoea and abdominal pain, but

are generally mild and transient.

CNS effects such as anxiety, nervousness, insomnia,
euphoria and tremor are reported by 1-4% of patients

receiving the drug but are usually also mild (McEvoy,
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ed., 19893 Smith, 1987). These adverse effects are

reversible when therapy is discontinued.

Ciprofloxacin is not recommended for use in children
because it inhibits the ghawth of juvenile cartilage as

well as causing cartilage alteration and arthropathy in

animal (Campoil-Richar .y, 19883 McEvoy, ed., 19883

White, 1986). Als or lactating women,

ciprofloxacin is & because of finding

of arthropathy ampoli-Richards, 18988).

7. Dosage (Campgd” = et a 19883 McEvoy, ed., 1989)

For tract infections,
the usual adul ofloxacin for mild to
complicated infections

moderate infectio

is 500 mg, every 12

The sua , dosas mild to moderate lower

"'{! cture, or bone and

qgurs. If infections

severe or go plicated, dosage of 750 mg every 12

rowrs wy ] Hﬂﬂwﬁmwmm
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In ¢general, treatment is usually continued for

respiratory bﬁﬂ.
joint infectioniﬁis 00

at least 2 days after the sign and symptoms of infection
have disappeared, with 7 to 14 days being the most common

duration of therapy.
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Dosage adjustment for altered renal function is

usually not required unless creatinine clearance is 20 ml/min

or less.
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