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Therapeutic Class Overview
Ophthalmic Fluoroquinolones

e Overview/Summary: This review will focus on the ophthalmic fluoroquinolone antibiotics. These
agents are used for the treatment of bacterial conjunctivitis and corneal ulcers caused by susceptible
isolates. 18 Conjunctivitis occurs worldwide and affects all ages, social strata, and both genders. This
infection rarely causes permanent visual loss or structural damage and mild cases may be self-
limited, as many cases will resolve without treatment in immunocompetent individuals. The most
common causative pathogens seen with bacterial conjunctivitis include Staphylococcus aureus,
Streptococcus pneumonia, Haemophilus influenza, and Moraxella catarrhalis.® Major clinical features
of bacterial conjunctivitis include redness and discharge in one eye, although it can be bilateral.
Patients eye(s) will often be “stuck shut” in the morning. Purulent discharge continues throughout the
day and is thick, globular and may be yellow, white or green in color, which may help distinguish
between viral and allergic conjunctivitis which usually has watery discharge.® Fluoroquinolone
antibiotics act via direct inhibition of bacterial DNA synthesis, preventing the action of DNA gyrase
and topoisomerase IV, which blocks DNA replication and eventually leads to damage to bacterial
DNA and cell death.® Currently, ofloxacin, levofloxacin, gatifloxacin and ciprofloxacin hydrochloride
(solution) are available generically.

These ophthalmiac quinolones include besifloxacin, ciprofloxacin hydrochloride, gatifloxacin,
levofloxacin, moxifloxacin hydrochloride, and ofloxacin. They are all indicated for the treatment of
bacterial conjunctivitis.>® In addition, ciprofloxacin solution and ofloxacin have the indication to treat
corneal ulcers caused by susceptible isolates.>® All medications are formulated as drops (either
solution or suspension) with only ciprofloxacin hydrochloride being formulated as an ointment
(Ciloxan®).® Although generally considered equally effective, differences in resistance exist, with
fewer gram-positive cocci being resistant to gatifloxacin and moxifloxacin hydrochloride than other
fluoroguinolones.® Frequency and duration of therapy varies depending on specific agents.
Treatment for bacterial conjunctivitis with besifloxacin and moxifloxacin hydrochloride is usually dosed
twice or three times daily, while the others are generally prescribed every two to four hours.*® Most
ophthalmic quinolones are indicated for use in patients one year of age or older, however,
moxifloxacin hydrochloride (Moxeza®) is indicated for use in children four months of age and older
and ciprofloxacin hydrochloride ointment is only indicated for use in children two years of age or

older.*8

Table 1. Current Medications Available in Therapeutic Class'®

Generic (Trade Name) Food and Drug Admin_istration— Dosage nger_i(_:
Approved Indications Form/Strength Availability
Besi : . Treatment of bacterial Ophthalmic
esifloxacin ophthalmic S e
(Besivance®) conjunctivitis suspension: -
0.6% (5 mL)
Treatment of bacterial Ophthalmic ointment:
Ciprofloxacin conjunctivitis; treatment of corneal | 0.3% (3.5 g)
hydrochloride ophthalmic | ulcers (solution) v
(Ciloxan®*) Ophthalmic solution:
0.3% (2.5,5,10 mL)
Gatifloxacin ophthalmic Treatment of bacterial Ophthalmic solution: v
(Zymaxid®*) conjunctivitis 0.5% (2.5 mL)
Treatment of bacterial Ophthalmic solution:
Levofloxacin ophthalmic conjunctivitis; treatment of corneal | 0.5% (5 mL) v
ulcers
Moxifloxacin Treatment of bacterial Ophthalmic solution:
hydrochloride ophthalmic | conjunctivitis 0.5% (3 mL) -
(Moxeza®, Vigamox®)
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Generic (Trade Name)

Food and Drug Administration- Dosage Generic
Approved Indications Form/Strength Availability

Ofloxacin ophthalmic
(Ocuflox®)

Treatment of bacterial
conjunctivitis; treatment of corneal
ulcers

Ophthalmic solution:

0.3% (5, 10 mL) v

*Generic available in at least one dosage form or strength.

Evidence-based Medicine

Clinical trials have demonstrated that ophthalmic fluoroquinolones are effective in treating and
providing relief of conjunctivitis and corneal ulcers in pediatric and adult patients.154°

Several studies comparing ophthalmic fluoroquinolones to either placebo or vehicle have concluded
that these medications resulted in significantly higher clinical resolution rates at days one through
five,15-20

Head-to-head trials evaluating the efficacy of ophthalmic antibiotics for the treatment of bacterial
conjunctivitis have found that no one medication was inferior to another.2-30

In one trial, significantly more patients in the ophthalmic moxifloxacin group had complete resolution
of ocular signs and symptoms at 48 hours when compared to patients treated with ophthalmic
polymyxin B sulfate/trimethoprim (P=0.001).22 One study found levofloxacin 0.5% to have statistically
greater microbial eradication in pediatric patients two to 11 years of age with bacterial conjunctivitis
(P<0.032) compared to ofloxacin 0.3% in, but not in any other pediatric age group..?® In a seven day
trial, a higher percentage of patients receiving levofloxacin had microbial eradication at the final visit
compared to patients receiving ofloxacin (P=0.034);however, clinical cure rates were similar between
the two treatments (P value not reported).?” In a small meta-analysis, moxifloxacin was found to be
associated with fewer drop-outs for treatment failure (P=0.002) compared to ofloxacin.?®

In patients with a diagnosis of corneal ulcer, ophthalmic ciprofloxacin hydrochloride was shown to be
efficacious treatment options.3!3? Specifically, in one trial of patients with a diagnosis of infectious
keratitis ophthalmic ciprofloxacin had a shorter average time to healing as compared to ophthalmic
cefazolin sodium fortified with gentamicin sulfate, although this was not found to be significant (P
value not reported).3?

A number of studies consisted of patients with multiple diagnoses such as blepharitis,
blepharoconjunctivitis, bacterial conjunctivitis and blepharitis, keratoconjunctivitis, or symptoms of
surface ocular infections. These studies found that the ophthalmic formulations of ciprofloxacin,
gentamicin sulfate, ofloxacin, tobramycin solution, and polymyxin B sulfate/trimethoprim were
efficacious in resolving or curing multiple ocular infections. No significant differences were observed
in any study with regard to cure rates, decline in bacterial counts, bacterial eradication or reduction of
bacteria, microbial improvement or overall improvement. 3439

Key Points within the Medication Class

According to Current Clinical Guidelines:

o0 Use of ophthalmic antibiotics is associated with earlier clinical and microbiological remission
when compared to placebo. Therapy for severe conjunctivitis disease be based on culture
and sensitivity, but if that is not available or if mild disease is present, empiric therapy is
considered appropriate.11-13

0 The selection of an ophthalmic antibiotics for bacterial conjunctivitis is typically empirical, and
the most convenient or least expensive ophthalmic antibiotic is typically effective for most
cases of conjunctivitis.?

o0 Although effective, ophthalmic quinolones are generally regarded as second-line agents for
routine bacterial conjunctivitis because of resistance and cost concerns.®1:12

0 Ophthalmic quinolones are the considered the treatment of choice for corneal ulcers and for
infections caused by pseudomonas.®!3

0 The recommended ophthalmic antibiotics for treatment of keratitis vary depending on
organism identified. Empiric therapy is often utilized and includes ophthalmic quinolones?*®

o0 Fewer gram-positive cocci are resistant to gatifloxacin and moxifloxacin hydrochloride than
other fluoroquinolones??

—.
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0 Single-drug therapy using an ophthalmic fluoroquinolone has been shown to be as effective
as combination therapy with ophthalmic antibiotics that are fortified by increasing their
concentration over commercially available topical antibiotics.®

Other Key Facts:

o Ofloxacin, levofloxacin, gatifloxacin and ciprofloxacin hydrochloride (solution) are available
generically.

o Only ciprofloxacin hydrochloride is formulated as an ointment.3

o Moxeza® (moxifloxacin) is dosed twice daily while besifloxacin and Vigamox® (moxifloxacin)
are dosed three times a day. The remaining agents are dosed every two or every four hours
while awake.*8

0 Most ophthalmic quinolones are indicated for use in patients one year of age or older;
however, moxifloxacin hydrochloride (Moxeza®) is indicated for use in children four months of
age and older and ciprofloxacin hydrochloride ointment is only indicated for use in children
two years of age or older.8
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