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Introduction

Suppurative otitis media (SOM) is a predominantly bacterial disease that is common in
low-income countries. The bacterial spectrum responsible for SOM and the antibiotic
susceptibility patterns vary over time and between regions, necessitating periodic
updates to improve disease management.

Purpose

This study aimed to determine the clinical and bacteriological profile of SOM in
Kinshasa.

Methods

This descriptive cross-sectional study included 71 patients with SOM who were
followed at the University Hospital of Kinshasa from April to October 2024.
Sociodemographic and clinical data were collected. A middle ear suppuration swab was
taken via the external auditory canal near the perforated eardrum. After Gram staining
of the samples, inoculation was carried out on various culture media to isolate the
bacteria. Finally, an antibiogram was performed using the Kirby-Bauer technique.
Statistical data analysis was conducted using SPSS version 27.0.

Results

The mean age of the patients was 33 + 21.7 years, with ages ranging from 1 to 82 years.
The majority of patients were male (53.5%), while 46.5% were female. Chronic
suppurative otitis media (CSOM) was the most prevalent form of the disease,
accounting for 67.6% of cases. Otorrhea was unilateral in three-quarters of the patients
and was associated with hypoacusis in 69% of cases. Out of the 90 swabs collected, 76%
showed microbial growth. Among the positive cultures, 70.6% were Gram-negative
bacteria, while 29.4% were Gram-positive. The most frequently isolated bacterium was
Pseudomonas aeruginosa, followed by Staphylococcus aureus. Ciprofloxacin demonstrated
the highest efficacy against all isolated bacteria, followed by gentamicin.

Conclusion

Suppurative otitis media is a bacterial infection, and antibiotic therapy should be guided
by bacteriological data to develop empiric antibiotic guidelines, prevent bacterial
resistance, and reduce the risk of complications.

Orapuh | orapj.orapuh.org

https://dx.doi.org/10.4314/orapj.v6i5.49



mailto:leon.docta11@gmail.com
https://dx.doi.org/10.4314/orapj.v6i5.49
mailto:Orapuh,%20Inc.
mailto:info@orapuh.org
https://orapuh.org/
mailto:editor@orapuh.org

Kasonga, et al., Orapuh Journal 2025, 6(5), e1249

Clinical and bacteriological profile of suppurative otitis media in Kinshasa:
A descriptive cross-sectional study

INTRODUCTION

Suppurative otitis media (SOM) is an inflammation of the
middle ear characterized by purulent discharge through the
perforated tympanic membrane. It may be classified as
acute when suppuration lasts less than three months, but
when it persists beyond three months, it becomes chronic
suppurative otitis media (CSOM). CSOM is primarily
bacterial in origin and can be influenced by various
anatomophysiological, environmental, and socioeconomic
factors (Schilder et al., 2016; Mittal et al., 2015).

CSOM remains a significant health problem in resource-
limited settings, predominantly affecting children under
the age of five. It is a preventable cause of hearing loss and
represents the leading reason for antibiotic prescriptions in
paediatric care. If not properly treated, CSOM can result in
serious extra- and intracranial complications (Henok et al.,
2023).

The World Health Organization (WHO) estimates that 65 to
330 million people worldwide suffer from otitis media, of
whom 50% develop hearing loss, and approximately 28,000
people die each year from complications related to the
disease. The prevalence of CSOM varies across regions,
ranging from 1% to 46%. It is highest in Western Pacific
countries (2.5% to 43%), followed by Southeast Asia (0.9%
to 7.8%), Africa (0.4% to 4.2%), Central and South America
(3%), the Eastern Mediterranean (1.4%), and Europe (0.4%)
(Monasta et al., 2012).

Several bacteriological studies have identified Streptococcus
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis
as the most frequently isolated pathogens in acute
suppurative otitis media (ASOM) (Khatun et al., 2021;
Henok et al., 2023). In contrast, Staphylococcus aureus and
Pseudomonas aeruginosa are the most commonly implicated
bacteria in CSOM (Ngo et al., 2016; Dayie et al., 2022; Aduda
et al., 2012). However, the antibiotic susceptibility profiles
of these pathogens vary across different studies.

In the Democratic Republic of Congo (DRC), few studies
have examined the bacteriological profile of suppurative
otitis media. Nyembue et al. (2005) reported Pseudomonas
and Citrobacter as the most commonly isolated bacteria in
CSOM, showing high susceptibility to ofloxacin and
neomycin. However, the bacterial spectrum and antibiotic
susceptibility patterns have changed over time and across

different regions. To update the data reported in the region
twenty years ago by Nyembue et al. (2005), the present
study aimed to evaluate the clinical and bacteriological
profile, as well as antibiotic sensitivity, to support the
rational management of SOM in Kinshasa.

METHODS

A descriptive cross-sectional study was conducted from
April to October 2024 at the University Hospital of
Kinshasa. The study population consisted of patients of all
ages diagnosed with suppurative otitis media (SOM)
during consultations at the ENT Department. Patients who
had taken local or systemic antibiotics within the seven
days prior to swab collection were excluded. Socio-
demographic and clinical data were collected during
consultations using a pre-established form.

The sample was based on convenience and included all
patients diagnosed with acute suppurative otitis media
(ASOM) following otoscopy (defined as otorrhea through a
tympanic perforation lasting less than three months) and
chronic suppurative otitis media (CSOM) (defined as
otorrhea through a tympanic perforation lasting three
months or more) seen during ENT consultations at the
University Hospital of Kinshasa. Patients taking local or
systemic antibiotics during the seven days prior to
consultation were excluded, as well as those with external
otitis.

Bacteriological Data

Middle ear suppurations were collected aseptically after
disinfecting the auricle with a sodium hypochlorite solution
and aspirating the pus that had exited into the external
auditory canal. Using a sterile swab, suppurations from the
middle ear were collected in contact with the perforated
eardrum, placed in a preservation tube, and sent
immediately to the microbiology laboratory.

After Gram staining to differentiate Gram-positive from
Gram-negative bacteria, specimens were inoculated onto
various culture media, including blood agar, MacConkey
agar, chocolate agar, and thioglycolate. The culture plates
were incubated at 37°C for 24 to 48 hours. Isolates were
identified according to standard bacteriological procedures
(Berche, 2012; Humphries et al, 2021). Antimicrobial
susceptibility testing was performed using the diffusion
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method following the Kirby-Bauer technique on Mueller-
Hinton medium (Low et al., 2016).

Data Analysis

Data entry was performed using Excel, and statistical
analysis was conducted using SPSS version 21. Descriptive
statistics were applied to summarize the sample, including
the mean age, standard deviation, and percentages. The chi-
square test was employed to compare bacteriological data
between the two types of suppurative otitis media. A p-
value of 0.05 was considered the threshold for statistical
significance.

Ethical Considerations

This study was approved by the National Ethical Health
Committee (No. 624/CNES/BN/PMME/2024). Written
informed consent was obtained from patients and
guardians in the case of minors.

RESULTS

Sociodemographic Characteristics of Patients

A total of 71 patients were included in the current study, of
whom 48 (67.6%) had chronic suppurative otitis media
(CSOM) and 23 (34.4%) had acute suppurative otitis media
(ASOM). The mean age of the patients was 33.7 + 21.7 years,
with an age range of 1 to 82 years.

As shown in Table 1, the age group 11-20 years was the
most represented (21.1%). Males predominated (53.5%),
with a sex ratio of 1.2. The majority of the patients were non-
academics (59.2%) and unemployed (54.9%).

Table 1:
Socio-demographic Characteristics of Patients
Variable Total (N=71)
n (%)
Age group
<10 10 (14.1)
11-20 15 (21.1)
21-30 11 (15.5)
31-40 10 (14.1)
41-50 6 (8.5)
51-60 8 (11.3)
261 11 (15.5)
Gender
Male 38 (53.5)
Female 33 (46.5)
Education Level
Non university 42 (59.2)
University 29 (40.8)
Profession
Unemployed 32 (45.1)
Employed 39 (54.9)

Types of Suppurative Otitis Media

As illustrated in Figure 1, CSOM was the most common
form of otitis media in this study, accounting for 67.6% of
cases.

Figure 1:
Distribution of Patients by SOM Type

%

324

67.6

= SOAM = CSOM

Clinical Features

Among the medical histories reported, rhinosinusitis and
tonsillitis were the most prevalent, followed by a history of
ear surgery. Otorrhea was observed in all patients, while
hearing loss was the most frequently reported symptom,
followed by rhinorrhea and nasal obstruction (Table 2).
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Table 2:
Patient Medical History and Complaints

Parameter Total (N=71) n(%)

Past-history

Rhinosinusitis 20 (28.2)
Tonsillitis 15 (21.1)
Ear surgery 12 (16.6)
Mellitus diabetes 7 (9.9)
Adenoids 5(7.0)
Family history of Otitis media 4 (5.6)
Ear trauma 3 (4.2)
Other (HIV, Gastroesophageal reflux) 3(42)
Complaint

Otorrhea 71 (100.0)
Hearing loss 49 (69.0)
Rhinorrhea 30 (42.3)
Nasal obstruction 25 (35.2)
Tinnitus 20 (28.2)
Earache 19 (26.3)

Among the 71 patients, otorrhea was bilateral in 19 (26.8%)
patients and unilateral in 52 (73.2%) patients. Of the 90
affected ears, otorrhea was predominantly purulent and
fetid, as shown in Table 3.

Table 3:
Characteristics of Otorrhea

Effectif (N=90)

Otorrhea n (%)
Appearance
Sero-mucosal 7(7.8)
Purulent 83(92.2)
Odor
Non fetid 26(28.9)
Fetid 64(71.1)

Otoscopic Findings

In 90 suppurated ears, tympanic perforation was oval-
shaped in 50% of cases (Table 4). The tympanic perforation
was predominantly located in the right ear.

Table 4:
Otoscopic Findings Among Patients
owcpictinding (N amatn e
= Aspect of eardrum
Normal eardrum 23 (32.4) 29(40.8) 52 (36.6)
Perforated eardrum 48 (67.6) 42 (59.2) 90 (63.4)
Punctiform 3(6.3) 3(7.1) 6(4.2)
Kidney-shaped 8 (16.7) 5(7.0) 13 (9.2)
Oval-shaped 37(77.1) 34 (81.0) 71 (50.0)

Bacteriological Profile

Of the 90 swabs collected, 22% were sterile. Table 5 shows
that out of 68 positive cultures, 48 (70.6%) were Gram-
negative bacteria and 20 (29.4%) were Gram-positive. The
majority of bacteria were identified in cases of CSOM.

Pseudomonas aeruginosa was the most frequently isolated
bacterium, followed by Staphylococcus aureus, Proteus
mirabilis, and Klebsiella pneumoniae. Pseudomonas aeruginosa
was found exclusively in CSOM. In contrast, Klebsiella
pneumoniae was significantly more common in CSOM,
while Staphylococcus aureus was predominantly identified in
ASOM. Proteus mirabilis was found equally in both types
of SOM.

Table 5:
Bacteriological Profile of Patients with Suppurative Otitis Media
Total N=68 ASOM CSoOM
Germs n (%) n=23 n=45 Pt
n (%) n (%)

= Gram-negative (n=48)
Pseudomonas aeruginosa 20 (29.4) _ 20 (44.4)
Proteus mirabilis 8 (11.7) 3 (13.0) 5(11.1) 0,506
Klebsiella pneumoniae 7(10.2) 2(8.7) 5(11.1) 0,041
Citrobacter freundii 5(7.4) 3 (13.0) 2(44) 0,380
Escherichia coli 4(5.8) 2(8.7) 2(44) 0,983
Enterobacter sp 3 (44) _ 3 (6.6) 0,609
Pseudomonas sp 1(1.5) _ 1(22) -

= Gram positif (n=20)
Staphylococcus aureus 12 (17.6) 8 (34.8) 4(8.8) 0,027
Streptococcus pneumoniae 3 (44) 3 (13.0) _
Streptococcus pyogenes 2(29) 2(8.7) _
Turicella otitis 1(1.5) _ 1(22) -
Staphylococcus epidermidis 1(1.5) _ 1(2.2) -
Staphylococcus saprophyticus 1(1.5) _ 1(22) -

Antibiotic
Table 6 presents the susceptibility of Gram-negative

Susceptibility of Gram-Negative Bacteria

bacteria to antibiotics. Ciprofloxacin showed the highest
efficacy, followed by gentamicin, while chloramphenicol
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was most effective against Escherichia coli and Enterobacter ~ suppurative otitis media (SOM). Pseudomonas aeruginosa,

sp. the most frequently isolated bacterium, showed the highest

. o , , o susceptibility to ciprofloxacin (100%) and gentamicin (75%).
Susceptibility of Gram-negative Bacteria to Antibiotics . o . . L
: o . Conversely, it exhibited high resistance to amoxyecillin-
Table 6 presents the antibiotic susceptibility patterns of 0 . 0
] o : . clavulanate (70%) and erythromycin (85%).
Gram-negative bacteria isolated from patients with

Table 6:
Susceptibility of Gram-negative bacteria to antibiotics
Antibiotics
Bacteria Amoxy-Ac Doxycyclin Gentamycin Ciprofloxacin CAF Cefotaxime Erythromycin Co-trimoxazole
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)
P aeruginosa (n=20)
S 6 (30,0) 4 (20,0 15 (75,0) 20 (100,0) 10(50,0) 4 (20,0) 3 (15,0 5(25,0)
R 14 (70,0) 16 (80,0) 5(25,0) - 10(50,0) 16 (80,0) 17 (85,0) 15 (75,0)
Proteus mirabilis (n=8)
S 3 (60,0) 3 (36,5) 3(36,5) 8 (100,0) 4 (50) 3 (36,5) 2(25) 4 (50,0)
R 5 (40,0) 5 (63,5) 5 (63,5) - 4 (50) 5 (63,5) 6 (75) 4 (50,0)
K pneumonaie (n=7)
S 3 (42,9) - 4(57,1) 6(85,7) 2(28,6) 3(42,9) 4 (57,1) 3(42,9)
R 4(57,1) - 3(42,9) 1(14,3) 5(71,4) 4 (57,1) 3(42,9) 4 (57,1)
Citrobacter freundii (n=5)
S 2 (40,0) - 3 (60,0) 4 (80,0 3 (60,0) 2 (40,0) 1(20,0) 2 (40,0)
R 3 (60,0) 5 (100,0) 2 (40,0) 1(20,0) 2 (40,0) 3 (60,0) 4 (80,0 3 (60,0)
Eschercha coli (n=4)
S 2 (50,0) 3 (75,0 2 (50,0) 3 (75,0) 4 (100,0) 2 (50,0) 1(25,0) 1(25,0)
R 2 (50,0) 1(25,0) 2(50,0) 1(25,0) - 2 (50,0) 3 (75,0 3 (75,0)
Enterobacter sp (n=3)
S 1(33,0) 2 (67,0 2 (67,0 2 (67,0 3 (100,0) 2 (67,0 1(33,0) -
R 2 (67,0) 1(33,0) 1(33,0) 1(33,0) - 1(33,0) 2 (67,0) 3 (100)
S (Susceptibility), R(resistance), Amoxy-Ac (amoxycillin -clavulanate), CAF (Chloramphenicol)

Susceptibility of Gram-positive Bacteria to Antibiotics against amoxycillin-clavulanate (33%) and erythromycin
(67%). exhibited high

susceptibility to ciprofloxacin (100%) but showed resistance

Table 7 analyzes the antibiotic susceptibility patterns of

Streptococcus  pneumoniae

three Gram-positive bacterial strains. Staphylococcus

aureus showed the highest susceptibility to ciprofloxacin
(83%) and gentamicin (67%), while resistance was observed

to gentamicin, amoxycillin-clavulanate, and doxycycline
(67% each).
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Table 7:
Susceptibility of Gram-negative bacteria to antibiotics

Antibiotics
Germes Amoxy-AC Doxycyclin Gentamycin Ciprofloxacin CAF Cefotaxim Erythromycin Co-trimoxazole
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)

S. aureus (n=12)

S 4 (67,0) 7 (58,0) 8 (67,0) 10 (83,0) 7 (58,0) 5 (42,0) 4 (33,0) 4 (33,0)

R 8 (33,0) 5 (42,0) 4 (33,0) 2 (17,0) 5 (42,0) 7 (58,0) 8 (67,0) 4 (67,0
S. pneumonaie (n=3)

S 1(33,0) 1(33,0) 1(33,0) 3 (100,0) 2(67,0) 1(33,0) 1(33,0) 1(33,0)

R 2(67,0) 2 (67,0) 2 (67,0) 1(33,0) 2 (67,0) 2 (67,0) 2 (67,0)
S Pyogenes (n=2)

S 1(50,0) 1(50,0) 1(50,0) 2 (100,0) 1(50,0) 1 (50,0 1(50,0) 1 (50,0

R 1 (50,0) 1 (50,0) 1 (50,0) 1(50,0) 1 (50,0) 1 (50,0) 1 (50,0)

S (Susceptibility), R (Resistance), Amoxy-AC (Amoxycillin-Clavulanate), CAF (Chloramphenicol)

DISCUSSION

The current study allowed us to determine the clinical and
bacteriological profile of suppurative otitis media (SOM) in
our setting.

Socio-Demographic Characteristics

The mean age of patients was 33 + 21.7 years (range: 1 to 82
years), with a predominance in the 11 to 20 age group. This
predominance among young people may be attributed to
an active lifestyle, such as swimming, which can reactivate
otorrhea. The most represented age group was 10 to 20
years. These results are consistent with the findings of
Draman et al. (2012) in Malaysia, Hiremath et al. (2019) in
India, and Sammal et al. (2024). In contrast, Nyembue et al.
(2005), who studied patients under 16 years of age, reported
a higher frequency among children aged 0 to 5 years, likely
due to their vulnerability to upper respiratory tract
infections.

Regarding gender distribution, male patients constituted
53.5% of cases, compared to 46.5% for females, with a ratio
of 1.2. This male predominance is similar to the findings of
Basnet et al. (2017), Agha et al. (2012), Mahajan (2019), and
Dayie et al. (2022). However, it differs from the studies of
Draman et al. (2012), Kshatri et al. (2022), and Nyembue et
al. (2005), who reported a female predominance.

In our study, more than half of the patients (62%) had a non-
university education, and two-thirds were unemployed
(67.6%). Individuals without higher education often engage
in low-paying jobs, while the unemployed belong to a low-

income group, limiting their access to quality healthcare.
This situation may facilitate the progression of the disease
towards complications.

Clinical Features
Otorrhea
accompanied by hearing loss (69.0%), and was mainly

was the primary complaint, frequently
unilateral (73.2%). Additionally, tympanic perforation was
observed in more than half of the ears examined (59%).
These clinical findings align with the data reported by
Draman et al. (2021) in Malaysia, reflecting the severity of

SOM that requires close medical attention.

Regarding the type of SOM, chronic suppurative otitis
media (CSOM) was identified in two-thirds of the cases.
This could be due to a lack of disease awareness, neglect of
otorrhea, and delayed consultation resulting from low
socioeconomic status. Similar findings were reported in
Iraq by Agha et al. (2021).

Bacteriology

Bacterial growth was observed in three-quarters of the
cultures, with a predominance of Gram-negative bacteria.
The bacteriological profile was dominated by Pseudomonas
aeruginosa (29.6%), followed by Staphylococcus aureus
(18.5%), Proteus mirabilis (11.1%), and Klebsiella pneumoniae
(10.1%). These results are consistent with studies by Agha
(2021) in Iraq, Nyembue et al. (2005) in the Democratic
Republic of the Congo, Hiremath et al. (2019), Sammal et al.
(2024) in India, and Dayie et al. (2022) in Ghana. However,
other studies have shown different findings.
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The high positivity rate of bacterial growth (70.6%)
supports the notion that SOM is predominantly a bacterial
disease, as reported in the literature (Mittal et al., 2011).
Meanwhile, the absence of microbial growth in 20.4% of
cultures could be attributed to the presence of anaerobic
pathogens or fungal and viral agents not investigated in this
study.

The high incidence of Pseudomonas aeruginosa may be linked
to its resistance and its production of toxins and enzymes
capable of destroying the mastoid (Hiremath et al., 2019;
Sammal et al., 2024). However, other bacteriological studies
by Basnet et al. (2017) in Nepal and Khatun et al. (2021) in
Bangladesh identified Klebsiella pneumoniae as the most
frequently isolated pathogen, followed by Pseudomonas
aeruginosa.

Antibiotic Sensitivity

Regarding the antibiotic sensitivity of isolated bacteria, our
study demonstrated that ciprofloxacin was the most
effective against all bacteria, followed by gentamycin. This
corroborates the findings of Nyembue et al. (2005), who,
after two decades, reported that these antibiotics still retain
their efficacy. Therefore, rational use is essential to prevent
resistance.

Conversely, the combination of amoxicillin-clavulanic acid,
chloramphenicol, and doxycycline showed moderate
efficacy against Gram-positive bacteria. In contrast, co-
trimoxazole, erythromycin, and cefotaxime were less
effective against all isolated bacteria, likely due to excessive
use in our region. However, Sammal et al. (2024) in India
and Dayie et al. (2022) in Ghana reported that Pseudomonas
aeruginosa exhibited resistance to ciprofloxacin.

This resistance could be attributed to the irrational use of
antibiotics, often driven by low socioeconomic status,
limited access to quality healthcare, self-medication, and
the healthcare system's inadequacies in low-income
countries. The rise in antimicrobial resistance makes
infections increasingly untreatable, with significant health,
economic, and social repercussions, ultimately hindering a

country's development.

Limitations
This study had limitations, including a small sample size, a
single-center design, and the absence of virological and

mycological analyses. Nonetheless, it significantly
contributes to understanding the bacterial profile and

antibiotic use in SOM.

CONCLUSION

Given the predominance of Pseudomonas aeruginosa and its
susceptibility to ciprofloxacin, empirical treatment
protocols should prioritize this antibiotic while awaiting
culture results. Regular updates on local antibiograms are

crucial for guiding effective management.
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