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Abstract: Background: Otitis media is an inflammation of the lining of the middle ear, involving the eardrum, ancillary
cavities and the auditory tube. Prolonged, it can be suppurative. The etiology can be bacterial, fungal or viral. The observation
of this disease led us to do this study to look for possible treatment alternatives. Method: We conducted a prospective,
descriptive and cross-sectional study, from February 1 to May 3, 2013 at Laquintinie hospital in Douala. The samples taken
were cultured, the identification of the strains made by the galleries API (20E ™, STAPH, 20 STREP), the study of the
sensitivity to antibiotics and antifungals by the method of diffusion of discs on agar. Results: 38.3% of patients had infected
left ear, 53.2% right ear and 8.5% had bilateral otitis. In 50.5% of pus, at least 2 germs were isolated. 95.7% of samples were
culture positive and 4.3% negative. 79.1% of bacteria were isolated against 20.9% of fungals. Pseudomonas aeruginosa was
mostly isolated (50.9%) followed by staphylococcus aureus (15.1%). We had better susceptibility of Pseudomonas aeruginosa
to imipenem (88.5%), piperacillin (80.8%), ciprofloxacin (76.2%) and significant resistance to ticarcillin (7.7%). The best
sensitivity of Candida is that of ketoconazole (92.9%). Conclusion: The bacterial profile is different from that encountered in
most Western countries. The main etiologies are: Pseudomonas aeruginosa and Staphylococcus aureus. Fungals were also
present. Imipenem and ketoconazole are the antibiotic and antifungal of choice, respectively.

Keywords: Otitis, Pseudomonas Aeruginosa, Fungal

1. Introduction

Infections remain a major concern in various hospital  serious complications [4]: extracranial (such as acute

services, especially otorhinolaryngology. Otitis media is an
inflammation of the lining of the middle ear, involving the
eardrum, ancillary cavities and the auditory tube. Prolonged,
it can be characterized by discharge from the ear through a
perforated tympanic membrane.

The purulent appearance, frequent, testifies to an
infectious process at the level of the external acoustic meatus
or the middle ear (otitis externa or otitis media of acute
evolution for less than 3 weeks; subacute between 3 and 6
weeks or chronic evolving for more than 6 weeks) [1-3] the
etiology can be bacterial, fungal or viral. Its management
depends on the pathology in question and the responsible
germ and the absence of management can lead to many

mastoiditis, facial paralysis, petrosites, labyrinthitis) and
endocranial (such as meningitis, subdural or intracerebral
abscesses, otogenic thrombophlebitis).

According to the studies carried out, the main causes of ear
infections in Europe and more specifically in France are
Haemophilus influenzae, Streptococcus pneumoniae [5, 6]. A
study carried out at the Dakar University Hospital rather
reveals a predominance of Staphylococcus aureus,
Pseudomonas aeruginosa and Proteus [7].

The aim of our study was to find the profile of the germs
responsible for purulent ear infections in Douala, Cameroon
and more precisely at the laquintinie hospital in Douala and
their susceptibility to various antibiotics.
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2. Materials and Methods
2.1. Location and Type of Study

This is a prospective, descriptive and cross-sectional study
that was carried out at the Laquintinie hospital in Douala in
the ORL (Otorhinolaryngology) services and at the Central
Laboratory for a period of 03 months (from February 1 to
May 3, 2013) including all patients received in ORL
consultation with otorrhea (serous, mucous or purulent) in
whom a clinical examination has been carried out by an ORL
specialist in order to identify the disease in question and who
have given their informed consent to participate in the study.
The confidentiality of their data was also respected.

2.2. Methods

The ear sample was taken using two fine swabs (alginate
or dacron mounted on a metal rod) or by aspiration of the pus
after cleaning the external auditory canal with sterile
physiological water. The two swabs were sent to the central
laboratory in less than 15 minutes. If culturing wasn’t
immediately done. The use of a transport medium for
bacteria was necessary.

The first swab was used to spread onto slides for direct
microscopic examination and the second swab was intended
for cultivation.

Macroscopic examination allowed us to know the
organoleptic characteristics of the samples: smell, appearance
and color.

The microscopic examination, after it’s fresh state and
Gram stain, could provide an interesting orientation diagnosis
to communicate quickly to the clinician.

The inoculation was done by tight streaks at the start and
then released using the swab or platinum loop previously
sterilized in the following media: Fresh blood agar + ANC
(Nalidixic acid and colistin), Chocolate agar + polyvitex,
Mac Conkey, Chapman, Sabouraud agar + Chloramphenicol,
Sabouraud agar + Chloramphenicol + actidione.

The fresh blood and chocolate agars were incubated in the
candle jar (oxygen-poor atmosphere) at 37°C, the Mac
conkey, Chapman in the incubator at 37°C and the

Sabourauds in the incubator at 30°C. The strain was
identified with API galleries (20 E, 20 Strep, Staph) from
BioM¢érieux and the antibiogram was performed according to
the  recommendations of CASFM / EUCAST
(Antibiogramme Committee of the French Society of
Microbiology / European committee on Antimicrobial
Susceptibility Testing) of 2013, The antifongigram was
carried out on sabouraud with chloramphenicol.

2.3. Statistical Analysis

The sensitivity to antibiotics and the frequency of isolated
strains were assessed by calculating the proportions
represented by each antibiotic and the confirmation of the
hypotheses by Pearson's x2 test with Excel software or EPI
info version 3.3

3. Results

During this study, we included 47 people and for each
participant, only one sample was taken. That is to say a total
of 47 samples. Our study population was comprised of 53.2%
female and 46.8% male, giving a sex ratio (F /M) of 1.1

The ages of the participants ranged from 1 to 81 years with
an average of (30.2 + 2.3) years. 75% of subjects were under
40 years old.

38.3% of patients had infected left ear, 53.2% right ear and
8.5% had bilateral otitis. We note that 95.7% of the patients
came from outpatient consultations and 4.3% were
hospitalized.

Table 1. Distribution of the population according to the duration of otitis.

Duration of otitis Number Frequency
<1 week 5 11%

1 week to 4 weeks 16 34%

1 month to 12 months 16 34%

2 years - 10 years 6 13%

> 10 years 4 8%

Total 47 100%

8% of patients told us they had suffered from otitis for
more than 10 years.

Table 2. Number of germs isolated per culture carried out.

Number of germs isolated Number of cultures carried out Frequency
No germ isolated 2 4.4%

1 germ isolated 21 45.0%

2 germs isolated 21 45.0%

3 germs isolated 3 5.5%

Total 47 100.0%

In 50.5% of pus, we isolated at least 2 germs. Out of the 47 pus samples analyzed, 95.7% of the cultures were positive and

4.3% negative.

Table 3. Distribution by group of isolated germs.

Group of pathogens Number of germs Frequency
Fungal 14 20.90%
Bacteria 53 79.10%
TOTAL 67 100.00%
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79.1% of bacteria were isolated against 20.9% of fungals. The number of fungals in relation to patients is 14/47; or 29.79%.
78.43% of fungals isolated are Candida albicans and 21.57% Candida species.

Table 4. Distribution by families and species of isolated bacteria.

Family Isolated species Number Frequency
Pseudomonaceae P. aeruginosa 27 50.9%

K. pneumoniae (06)

Enterobacter aerogenes (02)
1) Enterobateriaceae P. mirabilis (02) 12 22.7%

Enterobacter cloacae (01)
Morganella morganii (01)

2) Micrococaccae S. aureus 8 15.1%
Streptococcus NG (02)

3) Streptococcaceae Streptococcus A (01) 4 7.6%
Streptococcus C (01)

4) Neisseriaceae Acinetobacter calcoaceticus 2 3.8%

5) TOTAL 53 100.0%

41/53 were Gram (-) and 12/53 were Gram (+).

Antibiotics
tested B Sensitive D Intermediate M Resistant

Ticarcillin/Ac clav;

Ticarcillin

Aztreonam

Ceftazidim

Gentamycin

Nétilmicin

Amikacin

Ciprofloxacin

Piperacillin

Imipenem

Susceptibility profile of the 27 strains of Pseudomonas aeruginosa isolated

Figure 1. Profile of Sensitivity of Pseudomonas aeruginosa to antibiotics.

We noted better sensitivity of Pseudomonas aeruginosa to imipenem (88.5%), piperacillin (80.8%), ciprofloxacin (76.2%)
and significant resistance to ticarcillin (7.7%)
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Amphotericin B Nystatin

M sensitive ™ intermediate

™ resistant

Fluconazole Ketoconazole

Figure 2. Profile of sensitivity of Candida to antifungals.

Susceptibility profile of the 14 strains of candida isolated
to antifungals.

The best sensitivity is ketoconazole (92.9%), followed by
fluconazole (50.0%).

4. Discussion

The participants were 53.2% female and 46.8% male, the
same tendency was observed in studies done in Mali and Iraq
[4, 11] contrary to studies where male was predominant [3, §,
9,12].

53.2% of patients had otorrhea of the right ear, this is
contrary to the 51.76% and 66.7% of otorrhea of the left ear
found respectively by Chirwa in Malawi and Njifou in
Cameroon [9, 17]. We also had bilateral otorrhea of 8.5%,
higher rates of 18.2% and 21.8% were reported in studies
done in the same hospital where we did this research [3, 17].

We had 4.4% sterile culture, a frequency similar to the
4.8% found in Ethiopia [12], 5.26% and 5.3% found
respectively in Mali and Nigeria [4, 8]. This can be explained
by the loss of growth traits by the bacteria or otorrhea of non-
bacterial origin.

We have had patients who suffered from ear infections for
more than 10 years, this was also observed by Punia in North
India [20], this situation would be due to a multi bacterial
resistance, complications or a permanent recurrence of the
infection.

We had samples with several bacteria (50.5%) and that
could be explained by the passage of inflammation from the
acute phase to the chronic phase.

20.9% of fungals were isolated, similar to 18.1% isolated
in Malawi but with 10.3% of aspergillus [9]; lower rates of
2.17%; 2.2% and 2.7% of fungi were found in Mali, Angola
and Ethiopia respectively [4, 13, 18]. No fungal has been
isolated in several studies [8, 10, 14].

Pseudomonas aeruginosa was the predominantly (50.9%)
isolated bacterium followed by Staphylococcus aureus.
Kazeem, Al-Ani and Hailu also found in first place

Pseudomonas aeruginosa (that is in Nigeria, Iraq and
Ethiopia respectively). Pseudomonas aeruginosa at a
respective frequency rate of 31.5%; 57.5% and 30.4%,
followed by staphylococcus aureus [8, 11, 18]. In addition,

Staphylococus aureus was mainly isolated in Mali,
Bangladesh, India, southwest Ethiopia, Shanghai in China [4,
10, 14, 15, 19].

We had not isolated Escherichia coli, as well as in studies
[4, 19] but it had been isolated in Douala (Cameroon) at
7.6% [3], in Nigeria at 13.7% [8], Malawi at 8.4% [9], in
Bangladesh at 13.7% [10], in Iraq at 2.7% [11], in Angola at
2.0% [13], in Ethiopia at 2, 4% [18].

There is thus a difference in bacterial profile between most
Western countries [5, 6] and African countries. This could be
explained by the fact that the majority of ear infections in
African countries are recurrent ear infections; this is due to
the habits of practitioners (probabilistic management). The
precarious level of hygiene in some of our hospitals in Africa
favors Pseudomonas aeruginosa, which is a nosocomial
bacterium. In addition Pseudomonas aeruginosa has a more
adaptive capacity than other germs.

The isolation of Escherichia coli (which is a much more
fecal bacteria) in some studies may be due to manual
infection.

The best susceptibilities of P. aeruginosa are: imipenem
(88.5%), piperacillin (80.8%), ciprofloxacin (76.2%). This is
in agreement with Al-ani who found imipenem (93.8%),
ciprofloxacin (81.5%) in Iraq [11] and Hailu in Ethiopia with
ciprofloxacin (92.0%)

Our study gives a sensitivity to Ketoconazole of 92.9%,
fluconazole (50%); a study carried out in Japan also gave
better sensitivity to ketoconazole [16].

5. Conclusion

The bacterial ecology of suppurative otitis media in
Cameroon is different from that of most Western countries,
this requires the establishment of a therapeutic process
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adapted to our profile in order to avoid the emergence of
resistant strains. As well as the occurrence of complications.

The main etiologies are Pseudomonas aeruginosa and
Staphylococcus aureus. Fungals are among the germs to
consider in the management of otorrhea.

Imipenem and ketoconazole are the antibiotic and
antifungal of choice, respectively; Amoxicillin represents
remarkable resistance to Enterobacteriaceae.
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