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Topical ciprofloxacin versus topical
gentamicin for chronic otitis media

O. Nawasreh’ and A. Fraihat’
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ABSTRACT We compared the therapeutic efficiency of ciprofloxacin hydrochloride and gerntamicin sulfate in
the treatment of chronic otitis media. A total of 88 patients aged 9-62 years with chronic suppurative ofitis
media were randomly placed into two groups. In the first group, 48 palients (54.5%) received lopical
ciprofloxacin hydrochloride, while in the second group 40 patients (45.5%) received local gentamicin sulfate.
Of the 48 patients who received ciprofloxacin hydrochloride, 42 (87.5%) were cured, while in 6 patients
{12.5%) the treatment failed. In the gentamicin group, 12 (30%) of the patients were cured, while 28 patients
showed no dlinical or bacteriological improvement. Topical ciprofloxacin is safe and more efficacious and
efficient than topical gentamicin in the treatment of acute exacerbation of chronic suppurative ofitis media.

La ciprofloxacine topique versus la gentamicine & action locale pour i'otite movenne chronique
RESUME Cette étude a comparé l'efficacité thérapeutique de la ciprofloxacine hydrochioride et de la
gentamicine sulfate dans le traitement de l'otite moyenine chronique. Au total, 88 patients agés de 9 a 62 ans
atteints d'une ofite moyenne chronique suppurée ort &té répartis au hasard en deux groupes entre janvier
et aolit 1999. Dans le premier groupe, 48 patients (54,5 %) ont regu de la ciprofloxacine hydrochloride 2
usage lopique, tandis que dans le second groupe, 40 patients (45,5 %) ont recu de la gentamicine sulfate &
action locale. Sur les 48 patients qui ont recu la ciprofloxacine hydrochloride, 42 (87,5 %) ont guéri, tandis
que le traitement a échoué chez 6 patients. Dans le groupe de la gentamicine, seuls 12 (30 %) des patients
onl guéri, 1andis que 28 patlents mont montré aucun signe d'ameélioration clinigue vu bautéiclogiyue. La
préparation de ciprofloxacine topique est sans danger et plus efficace que la gentamicine  action locale
dans le traiternent d'une crise d'otite moyenne chronique suppurée.
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Introduction

Chronic utitis media, defined by the persis-
tent perforation of the tympanic membrane,
is often associated with suppuration. Treat-
ment includes frequent aspiration of the ot-
orrhoea and the use of systemic and topical
antibiotics based on culture resulls [/,2].
Bacterial florae in chronic suppurative oti-
tis media vary considerably. The predomi-
nant organisms are Gram-negative bacilli,
commonly Pseudomonas aeruginosa. Oth-
er pathogens include Staphylococcus au-
reus, Enterobacter spp. and, more rarely,
anacrobic bacteria. Mixed microorganisms
may also be present [3]. Multiresistant bac-
teria and low concentrations of antibiotics
in the middle ear are the main causes of
treatment failure with conventional system-
ic antibiotics.

Ciprefloxacin is a fluoroguinolone that
is highly active against Gram-negative bac-
teria, especially Pseudomonas spp. and me-
thicillin-resistant S, gureus. The target of
ciprofloxacin is DNA gyrase, a replication
enzyme that plays a major role in DNA syn-
thesis [/].

Gentamicin is an aminoglycoside effec-
tive against both Gram-negative and Gram-
positive organisms, including P. aerugi-
nosa, Enterobacter spp. and 8. aureus, Its
bactericidal activity against susceptible or-
ganisms is due to irreversible inhibition of
protein synthesis. It has been used topically
in the treatment of chronic otitis media.

We aimed to compare the therapeutic
activity of ciprofloxacin and gentamicin as
topical agents in the treatment of chronic
suppurative otitis media, evaluating effica-
cy by the cessation of otorrhoea.

Methods

This study was carried out in Prince Rashid
Ben Al-Hasan Hospital between January

and August 1999. The study population
consisted of 88 Jordanian patients with a
history of chronic suppurative otitis media
and intermittent mucopurulent heavy dis-
charge for more than one year; 88% of the
patients had the tubotympanic form of in-
fection, while the remaining 12% had the
atticoantral form.

All patients included in the study were
examined carefully and diagnosed as hav-
ing chronic suppurative otitis media before
the start of treatment. There were 46 malc
and 42 female patients. Their ages ranged
from 9 years to 62 years, with a mean of 30
years. Patients who had a history of allergy
to fluoroquinolone derivatives or ami-
noglycosides, were under 9 years of age or
had a past history of general health prob-
lems were excluded from the study. All pa-
tients gave their informed consent before
entering the study and stopped taking any
medication at least 10 days prier to start of
treatment. Patients who failed to use the
topical solution regularly or who took other
medication during the study period were
excluded.

The patients were divided into two
groups. The first group included 4%
patients who received ciprofloxacin solu-
tion prepared by dissolving ciprofloxacin
hydrochloride in distilled water o obtain a
final concentration of 200 ug/mL [4]. The
second group consisted of 40 patients who
received gentamicin sulfate (5 mg/mL).
Five drops were administered locally three
times a day for 10 days in both groups.
Aerobic cultures from the deep part of the
external ear canal secretion were obtained
24 hours before treatment and 24 hours
after completing the treatment course. The
sensitivity of the microorganisms to
gentamicin and ciprofloxacin was studied
in vitro.
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Patient outcomes were evaluated by
otoscopic examination. During the treat-
ment period, follow-up examinations were
performed on the second, fifth, seventh
and tenth days after the start of treatment.
The cessation of otorrhoea and absence of
microorganisms in the post-treatment
cultures were taken as indicators of clinical
success. Hearing levels were assessed and
audiological tests were performed before
and 24 hours after treatment.

The chi-squared test was used to com-
pare the percentages of clinical and micro-
biclogical response in the two treatment
groups.

Results

Our study showed that in both groups, mi-
croorganisms could be isolated from canal
swah cultures during both the pre-treatment
and post-treatment periods (Tables 1 and
2). Pseudomonas and Staphylococcus spe-
cies were the most commen microorgan-
isms identified.

In the group receiving ciprofloxacin, 42
of the 48 patients (87.5%) were cured,

Table 1 Culture results from the pre-treatment
and post-treatment perlods in the group
receiving ciprofloxacin

Species Pre- Post-
treatment treatment
{n=48) (n = 48)

Pssudomonas 30 _
Staphylococcus 6 _
Proteus 2 _
Psoudomonas and

Enterobacter _
Normal flora 8 42
Candida 6

— indicates negative.

Table 2 Culture results from pre-treatment
and post-treatment periods in the group
receiving gentamicin

Species Pre- Post-
treatment treatment
(n = 40) (n = 40)

Pseudomonas 22 22
Staphylococeus 8 4
Enterobacter 4 _
Proteus 2 2
PrHeUInucoccus 2 _
Pseudomonas and

Enterobacter 2 _
Normal flora _ 12
— indicates negafive.

while in 6 patients (12.5%) the treatment
failed. The patients who failed nevertheless
showed significant clinical improvement
(minimal moisture in the cavity) even
though bacteria were not eradicated. The
post treatment cultures of these 6 patients
contained Candida albicans. In 30 (62.5%)
of the pre-treatment cultures, the isolated
microorganisms were resistant to gentami-
cin. No ciprofloxacin-resistant microorgan-
isms were detected in either pre-treatment
or post-treatment cultures.

In the group receiving gentamicin, 12
patients (30.0%) were cured. The remain-
ing patients showed no clinical or bacterio-
logical improvement. Tests for antibiotic
sensitivity in the pre-treatment cultures
showed resistance to gentamicin in 16 out
of 40 patients (40.0%). Neither group
showed any significant difference in hear-
ing levels or audiological tests before or 24
hours after treatment.

The microbiological and <iinical cure
rate was significantly higher in the ciprof-
loxacin group than in the gentamicin group

(P < 0.001).
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Discussion

Chronic suppurative otitis media is a4 com-
mon and potenttally dangerous clinical
condition that is difficult to treat because
the most common infecting organisms are
often resistant to antibiotics. Treatment for
an acute exacerbation of chrenic suppura-
tive ofitis media aims to achieve a dry, aer-
ated ear and to prepare a subset of patients
for subsequent surgery. Therapy includes
frequent aspiration. protection of the ear
and the use of oral or topical antibiotics.
The mode of administration of antibiot-
ics remains controversial [5—-7]. The most
common causative agent is P, gerugiriosa,
which is often resistant to several classes
of antibiotics. Therefore, the first drug of
choice should be active against Pseudomo-
nas species. Gentamicin, an agent that is
ototoxic but highly effective against Gram-
negative bacteria, was chosen for the study
as it is commonly employed in the topical
treatment of chronic otitis media [8,9].
Ciprofloxacin, a fluoroyuinolune derivative,
has been used clinically in oral and topical
torms and numerous studies have
evaluated its efficacy [/,2,10]. Dc Miguel
Martinez et al. [//] reported that ciproflox-
acin was the most effective regimen for the
treatment of chronic suppurative otitis me-
dia, while Kasemsuwan and Clongsuesnek
[12] found that topical ciprofloxacin ap-
peared effective in curing the acute phase
of chronic otitis media. Wright and Meyer-
hoff [9] observed a low percentage of re-
mission and bacteriological eradication
following a 250 mg dose of ciprofloxacin
hydrochloride given orally twice a day, and
good results following topical treatment
with the same drug. Good results were also
reported by Van de Heyning et al. [ /3] using
much higher doses (750 mg twice a day) in
28 patients with suppurative otitis media.
Esposito et al. [2] reported a high rate of

clinical response in chronic suppurative
otitis media to topical ciprofloxacin, and
were unable to document audiometric
evidence of treatment-related hearing loss.
Kiris et al. [/4] found topical ciprofloxacin
10 be an effective, safe and relatively inex-
pensive treatment for chronic otitis media,
while Indudharan et al. [ /5] found that both
ciprofloxacin and gentlamicin were the best
choices in the treatment of chronic ofitis
media.

Given the range of rcsults reported by
these studies, we decided to compare the
clinical efficacy of topical ciprofloxacin
and gentamicin.

In our study, the incidence of pre-treat-
ment resistance to gentamicin was found to
be 52.3% (46/88. 30 patients in the ciprof-
loxacin group and 16 patients in the gen-
tamicin group). By contrast, none of our
patients was resistant to ciprofloxacin.
Furthermore, gentamicin resistance deve-
loped in 12 patients after a course of treat-
ment, while drug resistance was not
observed in any of the patient who received
ciprofloxacin. Treatment failed in 6 patients
in the ciprofloxacin group who developed
otomycosis; otomycosis is a significant
complication despite being easily managed.
Otomycosis secondary to topical ciprof-
loxacin hus also been reported by Piccirillo
and Parnes [/6].

The cure rate of ciprofloxacin treatment
was 87.5% in our study, while for gentam-
icin the actual cure rate, taking into
account the number of patients (24) who
were gensitive to this agent before
treatment, was 50% (12/24). The amount
of ciprofloxacin in our preparation (200 pig/
mL, administered as 5 drops three times a
day for 10 days) is sufficient to obtain a
dry ear, which is the aim of medical
treatment for chronic suppurative otitis
media,
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Conclusion

In canclusion, topical ciprofloxacin is safe,
more efficacious and more efficient than
topical gentamicin in the treatment of an

acute exacerbation of chronic suppurative
otitis media. We suggest that this formula-
tion be used as a first-choice therapy in
these patients.
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