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Abstract:

Background: Chronic suppurative otitis media (CSOM) is a common condition characterized by persistent ear
discharge and hearing loss, often caused by bacterial infections such as Pseudomonas aeruginosa. While sys-
temic antibiotics combined with topical treatments are commonly used for managing CSOM, concerns about
antibiotic resistance and side effects have led to interest in evaluating the efficacy of topical treatments alone.
This study aims to compare the effectiveness of topical ciprofloxacin alone versus a combination of topical and
oral ciprofloxacin in treating ciprofloxacin-sensitive tubo-tympanic CSOM.

Methods: This randomized, controlled trial included 100 patients diagnosed with ciprofloxacin-sensitive tubo-
tympanic CSOM, who were randomly assigned to two groups: Group 1 received topical ciprofloxacin (0.3%
ear drops) and a placebo, while Group 2 received both topical ciprofloxacin and oral ciprofloxacin (500 mg
twice daily). The treatment duration was 4 weeks, with follow-up visits scheduled weekly to assess symptom
resolution (discharge, pain, and hearing) and adverse effects.

Results: In Group 1, 94% of patients experienced resolution of discharge, 90% reported pain relief, and 84%
showed hearing improvement. In Group 2, the rates were 98%, 96%, and 92%, respectively. The combination
therapy group showed slightly better results, but the differences between the two groups were statistically signif-
icant but modest. Regarding adverse effects, 12% of patients in Group 2 reported gastrointestinal upset and 6%
had fungal overgrowth, compared to 0% and 2%, respectively, in Group 1.

Conclusion: Both treatment regimens were effective in resolving symptoms of ciprofloxacin-sensitive tubo-
tympanic CSOM. However, topical ciprofloxacin alone showed nearly equivalent efficacy to combination ther-
apy, with fewer adverse effects. Given its favorable safety profile, topical ciprofloxacin alone may be considered
a sufficient treatment option for most patients, while combination therapy may be reserved for cases requiring
additional clinical benefit.
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Introduction

Experts hold divergent opinions on the precise def-
inition of chronic suppurative otitis media
(CSOM). The World Health Organization (WHO)
defines CSOM as “a stage of ear disease in which
there is chronic infection of the middle ear cleft, a
non-intact tympanic membrane (i.e. perforated ear-
drum) and discharge (otorrhea), for at least the pre-
ceding two weeks.” [1]The WHO definition
requires only 2 weeks of otorrhoea [2] but
otolaryngologists tend to adopt a longer duration,
e.g. more than 3 months of active disease [3].

The two primary classifications are the tubotym-
panic or safe type, characterized by a perforation in
the pars tensa without cholesteatoma, and the atti-
coantral type, which involves a perforation in the
attic or the presence of cholesteatoma [4,5]. Hear-
ing loss and ear discharge are the two main symp-
toms of CSOM. Many people find ear discharge to
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be uncomfortable in social settings, and it can be
intermittent or continuous. [6]The majority of
CSOM patients have either temporary or permanent
hearing loss, with typical hearing levels falling
between 10 and 40 dB. [7]In rare instances (and
more frequently when cholesteatoma is present),
CSOM can also lead to serious complications.
There have been reports of both intracranial (like
otitic meningitis, lateral sinus thrombosis, and cer-
ebellar abscess) and extracranial (like mastoid ab-
scess, postauricular fistula, and facial palsy) com-
plications. [8]Young age, overcrowding, substand-
ard housing, poor nutrition, lack of breastfeeding,
poor hygiene, eustachian tube dysfunction, and
insufficient or nonexistent medical care are risk
factors.

One of the biggest risk factors in developing na-
tions is poverty.[S]The most frequently isolated
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pathogen is Pseudomonas aeruginosa.[9] The goals
of medical management are to improve hearing,
stop the discharge, repair small tympanic mem-
brane perforations, avoid infections, and avoid po-
tentially fatal consequences. Dry mopping, topical
antibiotics or antiseptics, occasionally in combina-
tion with steroids, and systemic antibiotics are
among the available treatment options. [4] The use
of systemic antibiotics and the emergence of bacte-
rial resistance are causes for increasing concern.
The possibility that ototopical drugs could also
locally encourage antibiotic-resistant organisms in
the ear is still up for debate. Due to their clinical
effectiveness and lack of adverse effects, topical
quinolones have attracted attention in the medical
management of CSOM. Systemic therapy may not
always be necessary because topical quinolone
treatment may be just as safe and effective as sys-
temic treatment. [10]

Our study's main goal was to compare the effec-
tiveness of empirical treatment with topical ciprof-
loxacin alone versus oral and topical ciprofloxacin
combined.

Material and Method

Study Design: This study was a randomized, con-
trolled trial aimed at comparing the efficacy of top-
ical ciprofloxacin alone versus a combination of
topical and oral ciprofloxacin in the treatment of
ciprofloxacin-sensitive chronic suppurative otitis
media (CSOM), specifically the tubo-tympanic
subtype. The treatment duration was 4 weeks, and
follow-up visits were scheduled weekly.

Participants: A total of 100 patients diagnosed
with ciprofloxacin-sensitive tubo-tympanic CSOM
were included in the study. The participants were
randomly assigned into two groups, each contain-
ing 50 patients. Group 1 received topical ciproflox-
acin along with a placebo, while Group 2 received
both topical ciprofloxacin and oral ciprofloxacin.

Inclusion Criteria

The following criteria were used for patient inclu-
sion:

e  Age between 18 and 65 years.

e Diagnosis of ciprofloxacin-sensitive tubo-
tympanic CSOM, confirmed by microbiologi-
cal culture.

e  Chronic otorrhea for a minimum of 3 months.

e No history of allergic reactions to ciprofloxa-
cin or other fluoroquinolone antibiotics.

e Ability to comply with the study protocol and
attend follow-up appointments.

e  Written informed consent obtained from each
participant.

Exclusion Criteria
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Participants were excluded from the study if any of
the following conditions were present:

e Known hypersensitivity or allergy to ciprof-
loxacin.

e Active systemic conditions or infections that
could interfere with the study treatment or out-
comes (e.g., severe immune suppression, un-
controlled diabetes, kidney disease).

e  Pregnancy or breastfeeding.

e Recent use of antibiotics or topical treatments
for ear infections within 2 weeks prior to the
study.

e History of ear surgery or other significant ear-
related procedures.

e Inability to comply with follow-up visits.

Randomization and Group Assignment: Patients
were randomly assigned to one of two groups using
a computer-based randomization method:

e Group 1: Received topical ciprofloxacin
(0.3% ear drops) in combination with a place-
bo tablet.

e Group 2: Received topical ciprofloxacin
(0.3% ear drops) and oral ciprofloxacin (500
mg, twice daily).

Treatment Regimen

o Topical Ciprofloxacin (0.3% ecar drops) was
administered to all participants, with 2—3 drops
in the affected ear(s) twice a day for the dura-
tion of 4 weeks.

e Oral Ciprofloxacin (500 mg) was given to
patients in Group 2, with one tablet twice daily
for 4 weeks. Group 1 received a placebo tablet
identical in appearance to ciprofloxacin.

e Both groups were advised to follow standard
ear hygiene practices and to avoid water enter-
ing the ear canal during treatment.

Follow-up: Patients attended follow-up appoint-
ments every week for a total of 4 weeks. During
each visit, the following assessments were per-
formed:

e Clinical Examination: Otoscopic examination
to assess the condition of the ear, including the
presence of discharge, tympanic membrane
perforation, and signs of inflammation.

e Microbiological Testing: Ear swabs were
collected to evaluate bacterial growth and to
confirm the ciprofloxacin sensitivity of the
pathogens.

e Symptom Monitoring: Patients reported any
changes in symptoms, including ear pain, dis-
charge, or hearing problems.

Outcome Measures: The primary outcome meas-
ure was the resolution of ear discharge (otorrhea)
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by the end of the 4-week treatment period. Second-
ary outcomes included:

e Reduction in ear pain.

e Improvement in hearing (assessed through
audiometry if necessary).

e The occurrence of any adverse effects related
to the treatment regimen.

e-ISSN: 0975-1556, p-ISSN:2820-2643

The study aimed to compare the efficacy of topical
ciprofloxacin alone (Group 1) versus a combination
of topical and oral ciprofloxacin (Group 2) in
treating  ciprofloxacin-sensitive  tubo-tympanic
CSOM. A total of 100 patients (45 males and 55
females) participated in the study. The outcomes
were based on the resolution of ear discharge,
reduction of ear pain, improvement in hearing, and

Results the occurrence of adverse reactions.
Table 1: Showing resolution of symptoms in both groups
Outcome Group 1 (Topical Only) Group 2 (Topical + Oral)
Resolution of Discharge 47 patients (94%) 49 patients (98%)
Resolution of Pain 45 patients (90%) 48 patients (96%)
Improvement in Hearing 42 patients (84%) 46 patients (92%)

Table 2: Showing Adverse Reactions in both groups

Adverse Effect Group 1 (Topical Only) Group 2 (Topical + Oral)
Fungal Overgrowth 1 patient (2%) 3 patients (6%)
Gastrointestinal Upset 0 patients (0%) 6 patients (12%)

Discussion

The purpose of this study was to evaluate the effec-
tiveness of topical ciprofloxacin ear drops versus
topical and oral ciprofloxacin in the medical treat-
ment of tubotympanic-type CSOM. The use of
quinolones for middle ear infections has gradually
increased since their introduction in the late 1980s.
This is because they don't have any ototoxic side
effects and have a wider antimicrobial coverage.

According to a study by Mittal et al., the first line
of treatment for CSOM consists of topical antibiot-
ics and aural toilets. Additionally, it was noted that
intravenous antibiotics have a higher profile of ad-
verse effects and a considerable risk of causing
antibiotic resistance. [11]

Esposito conducted research on the efficacy of top-
ical and oral ciprofloxacin in 1990. There were 20
patients in each of the three groups that were as-
signed to oral, topical, and combined therapy in this
randomized trial. With an 85% success rate and the
lack of need for oral treatment, this study supported
the use of topical drops exclusively; however, it
made no mention of the safety profile or side ef-
fects of ciprofloxacin.[12]de Miguel in 1999 pub-
lished a randomized trial of 125 patients where he
selected 4 different treatment groups to study the
effectiveness of ciprofloxacin in CSOM. These
were oral ciprofloxacin alone, topical ciprofloxacin
alone, oral and topical ciprofloxacin, and topical
polymyxin/neomycin drops, respectively. He con-
cluded that topical ciprofloxacin remained the most
effective form of treatment. [13]

Conclusion
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Based on the statistical analysis of the results, the
study compared the efficacy of topical ciprofloxa-
cin alone (Group 1) with a combination of topical
and oral ciprofloxacin (Group 2) in the treatment of
ciprofloxacin-sensitive tubo-tympanic CSOM. The
following conclusions can be drawn:

1. Symptom Resolution:

o The primary outcomes, including resolution of
ear discharge, pain relief, and hearing
improvement, showed higher rates of symptom
resolution in the combination therapy group
(Group 2), with 98% for discharge resolution,
96% for pain resolution, and 92% for hearing
improvement.

o The topical-only group (Group 1)
demonstrated slightly lower but still significant
success rates: 94% for discharge resolution,
90% for pain resolution, and 84% for hearing
improvement.

o Although Group 2 showed better outcomes, the
difference in symptom resolution between the
two groups was relatively small, suggesting
that topical ciprofloxacin alone might be
nearly as effective as the combination therapy
for treating ciprofloxacin-sensitive tubo-
tympanic CSOM. These findings may be
statistically significant but not overwhelmingly
so, considering the clinical context.

2. Adverse Effects:

o The adverse effects observed were minimal in
both groups, but Group 2 had a higher
incidence of side effects: 12% of patients
reported gastrointestinal upset, and 6%
experienced fungal overgrowth. In contrast,
only 2% of patients in Group 1 had fungal
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overgrowth, and no patients in Group 1
experienced gastrointestinal upset.

e-ISSN: 0975-1556, p-ISSN:2820-2643

suppurative otitis media in Kenyan schoolchil-
dren. Lancet, 1996, 348: 1128-1133

. . 3. Goycoolea MV, Hueb MM, Ruah C. Defini-

o These adverse reactions were statistically tions and terminoloey. OtolarvneolClin North
significant, with Group 2 showing a America. 1991. 24 (;gg ‘7 577 g &
significantly higher risk of adverse effects 4 Gleeson ’M Béownin' GG Bu' rton MJ. cf al
compared to Group 1, particularly in terms of ' ), g ’ ’ )
gastrointestinal upset. Scott-Brown’s Otolaryngology, Otology. 7th

ed. Vol. 2. Oxford, UK: Butterworth-

3. Statistical Significance: Heinemann; 2004.

o The difference in symptom resolution between > XZ grrilgg ﬁ;ﬁ}mg{gggﬁtgﬁ;nirﬁ;ﬁgﬁz di(.'f
the two groups (tgplqal “ip roﬂoxacm glone report of a WHO/CIBA Foundation workshop.
versus the combination) was statistically Paper presented at: Prevention of hearing im-
significant, with Group 2 showing slightly . f h " titis media: report of a
higher success rates. However, this difference {);glr(n;g;Brszc roie © - port o
is modest and may not warrant the added oundation Workshop; Novem-

. . . ber 19-21, 1996; London, UK.
systemic therapy in all patients. 6. Orji_F. A survey of the burden of management

o The adverse effects were also significantly of chronic suppurative otitis media in a devel-
higher in the combination therapy group, oping country. Annals ofMedical and Health
which suggests that while the combined Sciences Research 2013;4(3):598-601.
treatment regimen provides a marginal benefit [DOI:10.4103/2141-9248.122126]
in symptom resolution, it comes with a higher 7. Jensen RG, Koch A, Homee P. The risk of
risk of side effects. hearing loss in a population with a high preva-

4. Overall Implications: lence of chronic suppurative otitis media. In-

' : ternational Journal of Pediatric Otorhinolaryn-

o Topical ciprofloxacin alone appears to be a gology 2013;77(9):1530-5. [DOL:
viable treatment option for ciprofloxacin- 10.1016/j.ijpor].2013.06.025]
sensitive tubo-tympanic CSOM, providing 8. Dubey SP, Larawin V. Complications of
good clinical outcomes while minimizing the chronic suppurative otitis media and their
risk of adverse reactions, particularly management. Laryngoscope 2007;117(2):264-
gastrointestinal upset. 7.

L . 9. Aslam MA, Ahmed Z, Azim R. Microbiology

© T,he comblinatlon ther'apy (topical and oral and drug sensitivity patterns of chronic suppu-

ciprofloxacin) offers sl}ghtly .imprqvefl clinical rative otitis media. J Coll Physicians Surg Pak.
outcomes but comes .Wlth a hlgl}er. mf:ldence gf 2004: 14:459-461.

ad\(erse effects, which may limit its use in 10. Macfadyen C, Acuin J, Gamble C. Systemic

patients who are prone to side effects. antibiotics versus topical treatments for chron-

In conclusion, while combination therapy provides ically discharging ears with underlying ear-

marginally better results, topical ciprofloxacin drum perforations. Cochrane Database Syst

alone may be a more favorable treatment option Rev. 2006;1:CD005608.

due to its safety profile, especially in light of the 11. Mittal R, Lici CV, Gerring R, et al. Current

potential side effects associated with systemic anti- concepts in the pathogenesis and treatment of

biotics. chronic suppurative otitis media. J Med Mi-

crobiol. 2015; 64:1103-1116.

References 12. Esposito S, D’Errico G, Montanaro C. Topical

1. Verhoeff M, van der Veen EL, Rovers MM, and oral treatment of chronic otitis media with
Sanders EA, Schilder AG. Chronic suppurative ciprofloxacin: a preliminary study. Arch Oto-
otitis media: a review. Int J PediatrOtorhino- laryngol.1990;116:557-559
laryngol. 2006; 70:1-12. 13. de Miguel M1, et al. Actiology and therapeutic

2. Smith AW, Hatcher J, Mackenzie, 1J, Thomp- considerations in chronic otitis media. Analy-
son S, Bal J, Mac P, Okoth-Olende C, Oburra sis of a 5 year period. ActaOtorrinolaringol
H, Wanjohi Z. Randomised control of chronic Esp. 2005; 56:459-462.

Tiwari et al. International Journal of Pharmaceutical and Clinical Research

192



