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Material and methods

To evaluate the potential use of fusidic acid for

proph' axis prior to intraocular surgery 40 consecu-

tive patients awaiting cataract surgery were randomly
divided into two groups of 20 patients each. The first

group received topical 1% fusidic acid microcrystal-
line suspension (Fucithalmic) and the second group

received 0-3% gentamicin ophthalmic solution in the

preoperative eye. The drops were administered one

drop every two hours beginning at 0600 until 2400 for

48 hours prior to surgery, the last dose being given
at midnight the night before surgery. Phisohex

face scrubs were given the evening before and

again on the morning of surgery as part of the

standard preoperative procedure.
To assess the antimicrobial effectiveness of the

prophylactic medication cultures for bacteriological
evaluation were taken before beginning prophylactic
treatment and again in the operating room just prior
to preparation for surgery. Cultures of the eyelids
were obtained by rubbing a sterile cotton-tipped
swab moistened in trypticase soy broth from the

canthal eyelid margin of the lower eyelid to the

temporal margin and back again. Conjunctival
cultures were taken in a similar manner while pulling
down on the lower eyelid with care to avoid the lid

margins and lashes. The specimens were streaked on

to 5% sheep blood agar and chocolate agar plates.
Cultures were incubated at 370C and observed at 24

and 48 hours.

The number of bacterial colonies growing were

counted and quantitated with findings of less than 50

colonies graded as scant to light growth, 50 to 149 as

moderate, and 150 or more as heavy growth. The

bacteria were identified by standard bacteriological

techniques. Antimicrobial sensitivity testing was

done by the modified Kirby-Bauer disc diffusion

method using Mueller Hinton agar. Statistical

analysis of the data was performed by the Wilcoxon

signed rank test and the hinominal test for propor-

tions to evaluate the significance of the results.

Results

CONJUNCTIVA

The cultures of the conjunctivae from 22 of the 40

patients (55%) revealed moderate pretreatment

growth of Staphylococcus epidermidis; six of 22

(27%) had concomitant growth of other organisms.
Of the mixed growth cultures, two included light
growth of Corynebacterium species, one with light
growth of a streptococcus (alphahemolytic), one with

light to moderate growth of both Morganella
morganii and Corynebacterium species, one with

light growth of Staphylococcus aureus, and one had

Table 1 Conjunctival isolatesfrom cultures taken before
and after treatment with fusidic acid orgentamicin

Therapy Pretreatment Post-treatment

Staphylococcus Other* Staphylococcus Other*
species species

Fusidic acid 13/20 8/20 1/20 0/20
(65%) (40%) (5%) (0%)

Gentamicin 9/20 3/20 1/20 1/20
(45%) (15%) (5%) (5%)

*Other includes cultures with more than one organism isolated.

scant growth of Citrobacter diversus. Of the remain-
ing 18 patients one had only light growth of Strepto-
coccus acidominimus, one grew mixed scant to light
Str. morbillorum and Corynebact~erium species; 16 of
the 40 patients (40%) showed no growth prior to
initiation of therapy.

Following treatment only one eye in each of the
antibiotic treatment groups showed growth of
Staphylococcus epidermidis. In both of these cases
the organism was resistant to the antibiotic used for
that eye. In the fusidic-acid-treated eyes the quantity
of growth decreased from a pretreatment of light to a
post-treatment of scant growth. In the gentamicin-
treated eye no organisms were found before treat-
ment; but moderate growth of Staph. epidermidis was
found after treatment. The other organisms (Coryne-
bacterium and M. morganii) found before treatment
in the patients using fusidic acid were completely
eliminated, as were the organisms (Streptococcus
species, Staph. aureus, and Citrobacter diversus) in
the gentamicin-treated patients.

In one gentamicin-treated patient, however,
cultures after treatment revealed 94 colonies of
Micrococcus species resistant to gentamicin which
were isolated from the eye of a pretreatment-
negative patient (Table 1).

L ID MARGINS
The eyelids of all patients showed bacterial growth
before treatment. Of the 40 eyes 37 (93%) revealed
moderate to heavy growth of Staphylococcus
epidermidis. Of those with positive cultures for
Staph. epidermidis 9 (24%) had concomitant growth
of other organisms. Of those eyelids giving a mixed
growth one gave a moderate growth of M. morganii
and Corynebacterium species, one scant growth
of Bacillus species, one scant to light growth of
Klebsiella pneumoniae and Corynebacterium species,
one moderate growth of Corynebacterium species,
one moderate growth of C. diversus, one scant
growth of Str. morbillorum, Enterobacter
agglomerans, and heavy growth of Corynebacterium
species, one moderate growth of Moraxella species,
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Table 2 Lid margin isolatesfrom cultures taken before and after treatment with fusidic acid orgentamicin

Therapy Pretreatment Post-treatment

Staphylococcus Other* Staphylococcus Other*
species species

A B Ct A B Ct

Fusidic acid 2/20 2/20 16/20 4/20 7/20 0/20 1/20 0/20
(10%) (10%) (80%) (20%) (35%) (0%) (5%) (0%)

Gentamicin 2/20 8/20 9/20 6/20 3/20 1/20 0/20 1/20
(10%) (40%) (45%) (30%) (15%) (5%) (0%) (5%)

*Other includes those cultures with more than one organism isolated. tA=colonies quantitated at scant to light growth (1-49 colonies).
B=moderate growth (50-149 colonies). C= heavy growth (150 colonies or more).

and two eyes gave scant and heavy growth of Staph.
aureus. The lids of three of the 40 eyes (7%) gave
pure growths of other organisms, two with heavy
growth of Staph. aureus and one with moderate to
heavy mixed growth of Staph. acidominimus and
Corynebacterium species.

Post-treatment lid margin cultures of those with
pretreatment Staph. epidermidis showed complete
elimination (no growth) in 10 of the 18 (55%)
patients receiving fusidic acid and in 15 of the 19
(79%) receiving gentamicin. Of the remainder of
those with post-treatment Staph. epidermidis, only 14
of the 37 (38%) showed a significant reduction in
growth quantity for the two different antibiotics
(Table 2).

All other organisms found in pretreatment cultures
were completely eliminated in cultures taken after
treatment. However, in one patient receiving
gentamicin a Micrococcus species resistant to
gentamicin was isolated that was not present in
pretreatment cultures.

Statistical analysis comparing pretreatment and
post-treatment counts using Staphylococcus species
growth as a sample showed significant reduction in
bacterial flora for both conjunctiva and lid margins
whether treated by fusidic acid or gentamicin (Tables
1 and 2) (conjunctiva: fusidic acid, p=0-0005,
gentamicin, p=0-0117; lid margin: fusidic acid,
p=O-OOOl, gentamicin, p=0.0007). No significant
differences (eyelids, p=0-478; conjunctiva, p=097)
were found when comparing post-treatment colony
counts of fusidic-acid-treated versus gentamicin-
treated eyes.

SUMMARY OF RESULTS
In the present study fusidic acid either eliminated or
reduced the colonies of Staph. epidermidis present in
all but one of the eyes studied. The one case in which
there was an increase in the number of Staph.
epidermidis colonies along the lid margins involved a
resistant strain. Resistance of Staph. epidermidis was

found in 10-5% of gentamicin-treated eyes and 28%
of Fucithalmic-treated eyes. One lid margin was
found to have heavy growth of resistant Staph. aureus
organisms that were completely eliminated by topical
Fucithalmic. Other bacteria, including a-haemolytic
streptococcus, Bacillus spp, Klebsiella pneumoniae,
and Morganella morganii which demonstrated resist-
ance in vitro were eliminated from the eyelids and
conjunctiva by Fucithalmic. Resistance testing in
vitro is based on projected serum levels achieved by
systemic antibiotic administration and frequently
does not correlate with susceptibility of the organism
to topically applied drugs. However, such testing
provides useful information on the antibiotic to
which the organism is most sensitive. Coryne-
bacterium spp. were also eliminated, though suscept-
ibility testing in vitro was not performed.

Discussion

The choice of antibiotic to be used for prevention of
postsurgical infections should be based on knowledge
of the bacteria usually involved and their general
patterns of susceptibility to antibiotics. This know-
ledge is difficult for any one institution to have
because of the relatively few cases encountered; we
therefore depend on reports of retrospective studies
for such information. Many of the early series
reporting postoperative ocular infections did not
mention the causative organisms or implicated
organisms from improperly sterilised surgical instru-
ments, contaminated solutions, or bacteria from skin
or nasal mucosa of surgeon or operating room staff.
With improvements in sterile technique, sterilisation
of surgical instruments, and strict quality control of
solutions and medications, the normal ocular flora
have been implicated as the source of postoperative
infection in most cases"-' and bacteriophage typing
of strains has confirmed this suspicion in one
study. 4

Antibiotics used topically as prophylaxis before
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intraocular surgery do not always completely eradi-
cate the indigenous eyelid and conjunctival flora.'56
However, a review of the literature clearly shows that
the incidence of postsurgical endophthalmitis was
markedly reduced from an average of 1-3% (range,
0 44% to 3-16%) in patients not given prophylactic
antibiotics, to an average of0335% (range, 0 00% to
0.57%) in patients who did receive prophylactic
antibiotics.2
The organisms most commonly recovered in cases

of postsurgical endophthalmitis include primarily
Staph. aureus and Staph. epidermidis. Streptococcus
spp., Proteus spp., and Pseudomonas spp. are also
commonly seen, although less frequently."-'4 17

Studies of the efficacy of topical antibiotics in
reducing normal ocular bacterial flora have shown
that antibiotics vary widely in their ability to reduce
or eliminate the normal ocular flora. Although
various dosage schedules were used, the superiority
of gentamicin 0.3% solution over the following other
agents has been clearly demonstrated: chloram-
phenicol 05% solution;' "8"9 sulphacethamide 30%
solution;2 sulphametiazole 4% solution; bacitracin
1%-neomycin 0-5% solution; neomycin-polymyxin-
B-gramicidin solution; ristocetin sulphate 05%-
polymyxin B 025% solution; oxytetracycline
chloride 3%-polymyxin B 0-1% ointment;'6 sofra-
mycin 0-5% solution; and sodium sulphate 10%
solution.'9 In addition, gentamicin 03% ointment
was as effective as gentamicin 0-3% solution in one
study.'8 Gentamicin is an antibiotic whose anti-
bacterial spectrum includes most normal ocular flora,
particularly staphylococci.
The present study showed that fusidic acid 1%

microcyrstalline suspension was as effective as genta-
micin in reducing or eliminating Staph. epidermidis
present on the lid margin or in the conjunctival fornix
of presurgical cataract patients when administered
every two hours from 0600 to 2400 for 48 hours prior
to surgery. Fusidic acid applied topically penetrates
the cornea well (Taylor and colleagues, unpublished
data) and is bactericidal in concentrations close to the
minimal inhibitory concentration. When topically
applied, this microcrystalline suspension of fusidic
acid is effective against most Gram-positive bacteria
such as Streptococcus spp. which can be missed by
more traditional preoperative aminoglycoside
therapy. This antibiotic may provide another alterna-

tive in preoperative prophylactic antimicrobial
therapy.
The topical fusidic acid 1% viscodrops were kindly supplied by Leo
Pharmaceuticals Ltd, Denmark.
We thank Robert L Phillips, PhD, and William Greer, PhD, of

King Faisal Specialist Hospital and Research Centre for the help
with statistical analysis of the data.
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