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Effectiveness of ciprofloxacin in the treatment of Acute Otitis Media

, Nesrettin Fatih TURGUT'®, Sevil ALKAN CEVIKER?
Abdulkadir 0ZGUR®

lDepartment of Otolaryngology, Faculty of Medicine, Samsun University, Samsun, Turkey
2Department of Infectious Disease and Clinical Microbiology, Faculty of Medicine, Canakkale Onsekiz Mart University, Canakkale, Turkey
3Department of Otolaryngology, Yeni Yiizy1l University, Gaziosmanpaga Hospital, Istanbul, Turkey

Dursun Mehmet MEHEL" , Dogukan OZDEMIR'®,

Received: 03.08.2021 o Accepted/Published Online: 03.01.2022 . Final Version: 18.03.2022

Abstract

Acute otitis externa is an infection of the outer ear canal that can occur at any age and is diagnosed by symptoms and examination findings. The
aims of our study were to understand the seasonal frequency of acute otitis externa and to determine the susceptibility of causative bacteria to
ciprofloxacin. Discharge samples were collected from the external ear canals of 76 patients diagnosed with acute otitis externa. The samples were
evaluated and culture-antibiogram results were compiled. Routine microbiological methods were used for the reproduction of clinical material as
bacterial and fungal cultures. The 76 enrolled patients were 18—80 years old (mean 41.6 years). Acute otitis externa occurred most frequently
during summer, especially in July. Culture results revealed Pseudomonas aeruginosa growth in 30 cases (39.4%), Staphylococcus aureus in 18
cases (23.6%), and Serratia spp. in 5 cases (6.5%), while fungal growth was observed in 10 cases (13.1%). The antibiogram analyses determined
ciprofloxacin resistance in P. aeruginosa in 13 patients (43.3%) and in S. aureus in 6 patients (33.3%). Acute otitis externa should be treated with

antibiotics in accordance with culture antibiogram results, while keeping in mind that bacterial causes could be ciprofloxacin resistant.
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1. Introduction

Acute otitis externa (AOE) is an infection of the outer ear canal
that is diagnosed based on symptoms and examination
findings. It can occur in individuals of any age and can
occasionally affect the tympanic membrane and the auricle. It
is generally unilateral, but bilateral occurrences can account for
10% of the cases (1). The infection may develop in response to
many factors, including local trauma, high humidity, use of
swimming pools, excessive serumen cleansing, anatomical
anomalies, and the use of hearing aids (2, 3). AOE generally
responds to localized and topical treatments; however, the
presence of immunodeficiency or chronic otitis media can lead
to serious complications. Malignant otitis externa should be
considered, especially in patients with diabetes mellitus with
severe ear pain and granulation in the outer ear canal who do
not respond to topical treatments.

AOE is usually seen during the summer, and it causes
discharge, pain, swelling, decreased hearing capacity, and
increased itching in the outer ear canal (1, 4). Bacteria are the
most common causative agents of AOE infections, but viruses
and fungi may sporadically play a role in the etiology (5).
Pseudomonas aeruginosa and Staphylococcus aureus are the
most frequently isolated bacteria from infection cultures,
whereas fungal infections may occur as secondary or primary
to antibiotic treatment. AOE is usually treated locally, with
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treatments typically effective against the most common agents,
namely P. aeruginosa and S. aureus. When aminoglycoside
antibiotics are used in local treatment, chronic suppurative
otitis media should be excluded (2).

Ciprofloxacin is commonly used to treat AOE. It is a broad-
spectrum antibiotic of the fluoroquinolone group that works as
a bactericide against gram-negative bacteria, with moderate
effects on gram-positive bacteria (6). However, antibiotic
treatment of AOE without identification of the etiological
pathogen can prolong the treatment period and increase
economic losses, complication rates, mortality, and bacterial
antibiotic resistance (7). The aim of our study was to determine
the age and sex distributions of the patients with AOE, the
season and month when most infections occur, the frequency
of causative pathogens detected in culture, and the
susceptibility of causative bacteria to ciprofloxacin.

2. Materials and Methods

The study was approved by the Ethics Committee of University
of HealthSciences- Samsun Health Practices and Research
Center. This was a retrospective study of patient files of 76
individuals diagnosed with acute otitis externa and sampled for
culture from the outer ear canal discharge in the
otolaryngology clinic at Research Center between January and
December 2019. Pediatric patients, pregnant patients, patients
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undergoing chemotherapy due to malignancy, patients with
immune deficiency, patients with chronic otitis media, and
patients who were already on antibiotic treatment prior to
culture tests were excluded from the study.

Samples taken from the discharge in the outer ear canal
were sent to the microbiology laboratory within 30 minutes
inside Amies transport medium with charcoal (swab RTA,
Turkey). Bacteriological examinations were conducted by
plating the outer ear canal samples onto blood agar, chocolate
agar, and Eosin Methylene Blue (EMB) agar, whereas samples
with suspected fungal growth were plated onto Sabouraud
dextrose agar (SDA). A VITEK 2 automatic bacterial
identification system (bioMérieux, France) was used for
isolates that could not be identified by conventional methods.
The antimicrobial susceptibilities of the isolated strains were
evaluated and reported according to the criteria of EUCAST
(European Committee on Antimicrobial Susceptibility Testing)
in the microbiology laboratory of our hospital.

In the clinic, local ciprofloxacin (0.3%), rifampicin (1%),
aminoglycoside, and antifungal drops were administered to the
patients without waiting for culture results. The culture results
were evaluated by the clinicians and the treatment given to the
patient was reviewed accordingly. Recorded data included the
age and sex of the patients, frequency of AOE according to
season and month, type of pathogen isolated from culture
samples, and ciprofloxacin susceptibility of bacteria grown in
culture.

Table 1. Culture results and ciprofloxacin susceptibility of bacteria
isolated from ear canal discharge with acute otitis externa

Culture results

Pseudomonas 30 13

aeruginosa (39.4%) L(S) (43.3%)
subibeners I8 e swmsn
Serratia spp. (6.;%) 4 (80%) 1 (20%) -
Escherichia coli (5;%) 2 (50%) 2 (50%) -
Proteus mirabilis (3.3%) 3 (100%) 0 -
Klebsiella spp. (2.2%) 2 (100%) 0 -
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3. Results

The ages of patients with AOE included in the study ranged
between 18 and 80 years, with an average age of 42.6 years.
Overall, 41 (54%) of the patients were female and 35 (46%)
were male.

The most frequent season for AOE occurrences was
summer, with 38 (50%) cases; the least frequent season was
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spring, with 8 (10.5%) cases. The highest diagnosis rate during
the year occurred in July, with 18 cases (23.6%), while only 1
case (1.3%) was observed in May, which was the month with
the least number of diagnoses (Fig 1).
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Fig. 1. Frequency of acute otitis externa by season and month.

The culture samples from the outer ear canal showed
bacterial growth in 66 cases (86.8%), while fungal growth was
observed in 10 cases (13.1%) (Candida spp. in 6 cases;
Aspergillus spp. in 4 cases). Fifty-nine patients included in the
study were given ciprofloxacin (77.6%), 6 patients were given
rifampicin (7.9%), and 4 were given aminoglycoside (5.2%) as
local antibiotics, while 7 were given antifungals. The results of
culture-antibiogram tests demonstrated that the bacteria in 37
(62.7%) patients who were given ciprofloxacin were
susceptible to that drug, while the bacteria in 22 (37.2%)
patients were resistant to ciprofloxacin.

The bacteria cultured from patient samples were identified
as P. aeruginosa in 30 cases (39.4%), S. aureus in 18 cases
(23.6%), and Serratia spp. in 5 cases (6.5%). The antibiogram
test revealed that P. aeruginosa was resistant to ciprofloxacin
in 13 patients (43.3%), while S. aureus was resistant in 6
patients (33.3%) (Table 1).

4. Discussion

Acute otitis externa is an infection of the skin and subcutaneous
tissue of the outer ear canal. It is an otology emergency that
affects one in every 10 individuals. Most symptoms are mild,
but they can cause necrosis, osteomyelitis, and facial nerve
paralysis, and even death on rare occasions (8). Treatment of
uncomplicated cases of AOE consists of cleaning the ear canal
and administering analgesia, topical antiseptics, and
antibiotics. The chosen topical antibiotics generally target the
most common pathogens, namely P. aeruginosa, and S.
The wusual topical antibiotics are quinolones
(ciprofloxacin), aminoglycosides (neomycin), and polymyxins
(polymyxin B). Oral antibiotics should be administered to
patients with diabetes, immunosuppression, or no response to
local treatment (9).

aureus.

The development of AOE infection is correlated with an
alkaline shift of the normal acidic pH of the outer ear canal
(10). The incidence of AOE also increases significantly during
the summer, due to high temperatures and humidity (11). For
example, Villedieu et al., in their study of 7770 patients with
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otitis externa, reported that infection was seen most frequently
in August and September and least frequently in April and May
(12). In our study, our cases of AOE occurred most frequently
during the summer and least frequently during the spring, with
July being the month with the highest number of AOE
diagnoses (18 cases; 23.6%) and May being the month with the
fewest (1 case; 1.3%).

In addition to these seasonal differences in AOE
occurrence, the bacterial pathogens associated with acute otitis
externa can also show geographic variations. Overall, P.
aeruginosa is generally considered responsible for 20-71.3%
of cases, while S. aureus accounts for about 40% of cases (8,
13). Bacterial pathogens cause 98% of the AOE cases in North
America, fungi such as Aspergillus and Candida are frequently
causes of AOE in tropical or subtropical environments and in
patients previously treated with antibiotics (13, 14). For
example, Heward et al. reported P. aeruginosa growth in
31.1%, Candida growth in 22.9%, and S. aureus growth in
11.7% of the cultures produced from ear discharge samples of
217 patients (15). By contrast, Pino Rivero et al. found P.
aeruginosa in 46.83% of the cultures from their patient
samples, S. aureus in 18.98%, and fungal growth in 25% (16).
Borsa et al. isolated P. aeruginosa in 59%, S. aureus in 14%,
and fungal strains in 19% of their 76 individuals with otitis
externa (17). In the current study, we detected P aeruginosa
growth in 39.4%, S. aureus growth in 23.6%, fungal growth in
13.1%, and Serratia spp. growth in 5.6% of the cultures from
the ear discharge samples of our patients.

Ear infections like AOE are also among the most common
diseases associated with the excessive antibiotic use that
generates antibiotic-resistant bacteria (18). In several studies,
quinolone group ear drops were more effective at bacterial
eradication and ear discharge reduction when compared to non-
quinolone medications (19). In addition, no quinolone toxicity
was encountered in human and animal studies (20). Pane et al.
presented culture antibiograms of patients with otitis externa
showing that P. aeruginosa is 100% and S. aureus is 66.6%
sensitive to ciprofloxacin (21). Duarte et al. isolated S. aureus
from 30.6% of their 173 patients with AOE and found 38.8%
ciprofloxacin resistance in the antibiogram tests (22).
Berenholz et al. studied culture antibiogram of 28 patients with
malignant otitis externa and detected ciprofloxacin-resistant
Pseudomonas in seven of those patients, suggesting that
Pseudomonas could develop antibiotic resistance over time
(23). Conversely, El-Nasr et al. detected P. aeruginosa growth
in 65% of the culture samples from 60 patients with malignant
otitis externa and found 77% antibiotic resistance in the
antibiogram (24). The antibiogram analyses in the current
study revealed that 43.3% of the P. aeruginosa and 33.3% of
the S. aureus were ciprofloxacin resistant. In addition,
evaluation of the culture antibiogram results of patients with
empirical use of local ciprofloxacin revealed that the pathogens
in 37.2% of the patients were resistant to ciprofloxacin.

Ciprofloxacin is frequently used locally or systemically to
treat acute cases of otitis externa. However, the reported rate of
occurrence of ciprofloxacin-resistant bacteria commonly
isolated from patient cultures is concerning. This issue should
be taken into consideration when treatments are administered
prior to culturing patient samples. Treatment of AOE must be
planned according to culture antibiogram results to decrease
the treatment duration, to reduce morbidity, to prevent
economic losses, and, most importantly, to diminish the
generation of antibiotic-resistant bacteria. The retrospective
nature and the low number of cases are limitations of our study;
therefore, we suggest that large-scale prospective randomized
studies are needed.
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