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Abstract

Chronic suppurative otitis media (CSOM) is a common childhood infection
and can lead to hearing impairment. We characterized bacterial isolates from
children with CSOM and determined their antimicrobial susceptibility pat-
terns among children attending outpatient department of a large teaching hos-
pital in northern Uganda. A cross-sectional study was conducted among chil-
dren attending outpatients and Nutrition wards at St. Mary’s Hospital Lacor,
Gulu. Using culture techniques, ear pus swabs were cultured on blood agar,
MacConkey and chocolate agar. Organisms were identified by standard mi-
crobiological tests. The antimicrobial susceptibility test was done using Kirby-
Buer disk diffusion method. Out of 108 children enrolled with CSOM, we
identified 11 bacterial species, predominantly Proteus mirabillis (42.6%, n =
46), Staphylococcus aureus (19.4%, n = 21), Acinetobacter spp. (9.3%, n = 10),
Klebsiella pneumoniae (7.4%, n = 8), Pseudomonas aeruginosa (5.6%, n = 6),
Escherichia coli (4.6%, n = 5), Enterococcus faecalis (2.8%, n = 3), Haemoph-
Ilus influenzae (1.9%, n = 2), Enterobacter spp. (1.9%, n = 2), Proteus vulgaris
(0.9%, n = 1), Streptococcus pneumoniae (0.9%, n = 1) and unidentified coli-
form bacteria (0.9%, n = 1). Resistance was mostly frequent with Tetracycline
(77.8%, 84/108), Chloramphenicol (73.1%, 79/108), Cotrimoxazole (64.5%,
69/108), and Ampicillin (64.5%, 69/108), Most isolates were sensitive to
Ciprofloxacin (88.9%, 96/108), Gentamicin (85.2%, 92/108), and Methicillin
(100%, 21/21). CSOM remains a public health problem with high prevalence
among children < 60 months of age dwelling in poor communities in North-
ern Uganda, continuous surveillance of the causative agents and their antibi-
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ogram is necessary.
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1. Introduction

Otitis (Ear) infections are categorized according to the part of the ear affected.
This includes Otitis Interna (inner part), Otitis Media (middle part) and Otitis
Externa (outer part). Otitis (Ear) infection has been found to mostly affect chil-
dren globally, and is the major cause of hospital visits, especially in low-income
countries. In the United Kingdom, 90% of children with ear infections are be-
tween the ages of 0 - 6 years. In Nigeria (Zaria), the infection is prevalent in chil-
dren between 6 month - 6 years [1]. Otitis media (acute and chronic) are frequent,
and the complications and sequelae represent significant health hazards in chil-
dren [2]. Otitis media has probably been recognized for hundreds of years, where
it has caused significant childhood morbidity and increasingly impacted upon
general public health [3]. Chronic suppurative otitis media (CSOM) is a persis-
tent, insidious ear condition characterized by discharge into the external ear canal
continuing for over two weeks and associated with perforation of the tympanic
membrane [4]. COSM has multiple etiologies, a destructive and a persistent dis-
ease with irreversible sequelae and can proceed to serious intra and extra cranial
complication. The disease is common in children and infants of low socio-eco-
nomic background [5].

CSOM is the most common cause of childhood hearing impairment in the de-
veloping countries, and hearing loss during the first five years of life can have se-
rious effects on the child’s language development, retarding school progress later
[6]. The disease affects 65 - 330 million people worldwide mainly in the develop-
ing countries [7], supporting the arguments that, it is a disease of poverty. Of
these, 60% have significant hearing loss, mainly as a result of long-term suppura-
tion, persisting perforation of the tympanic membrane and disruption of the mid-
dle ear structures due to complications. Fatalities attributable to CSOM are esti-
mated at 28,000 per year [4].

In Nigeria, a survey conducted among Nigerian school children aged between
6 - 15 years, revealed that CSOM was common among rural than urban children
in the ratio of 4:1. The overall prevalence of CSOM in sub-Saharan African coun-
tries ranges from 0.4% to 4.2% [8] [9]. In another study, the most frequently iso-
lated microorganisms from CSOM were Pseudomonas aeruginosa, Klebsiella
spp., Staphylococcus aureus, Proteus spp., Escherichia coli, Staphylococcus albus
and hemolytic Streptococci. Furthermore, the study investigated the antimicrobial

susceptibility profiles and found out that, Amikacin was the most effective antibi-
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otic against many isolates, followed by Ciprofloxacin, Ceftriaxone, Gentamicin,
Cefotaxime and Amoxicillin respectively [4]. In Uganda, a study done on Otitis
media with effusion in children aged 2 - 12 years attending the paediatric clinic at
Mulago National Referral Hospital, a Ugandan tertiary hospital revealed a preva-
lence of 11% [10]. In another study done on CSOM in Mulago, Uganda, by Rubena
Justin et al, 2018, the commonest isolates identified were Pseudomonas aeru-
ginosa (17.32%), Klebsiella pneumoniae (17.32%), Proteus mirabilis (13.39%), Esch-
erichia coli (9.5%) and Staphylococcus aureus (9.5%). P. aeruginosa was found to
be 64.7% sensitive to ciprofloxacin, 57.1% to chloramphenicol, and 41.2% to gen-
tamicin. More than 60% of patients had a hearing impairment; 78% had a central
perforation [11]. In northern Uganda, the burden, explicit prevalence, bacterial
causative agents and antimicrobial susceptibility profiles of CSOM has not been
reported. Therefore, our study aimed at determining the prevalence of bacteria
associated with COSM infection in children and their susceptibility patterns to

commonly used antibiotics.

2. Methods
2.1. Study Design

This was a hospital based cross-sectional study carried among children who pre-
sented with chronic suppurative otitis media. The study subjects were children

<60 months of age.

2.2, Study Settings

This study was conducted in Outpatient Department, Nutrition ward and Clinical
microbiology Laboratory at St. Mary’s Hospital Lacor Gulu, Northern Uganda.
The hospital is located approximately 6 Km along Gulu Nimule Road. Gulu City
is located approximately 335 Km north of Kampala City, Uganda. Gulu City is cen-
trally located and the biggest City in Northern Uganda. The coordinates of Lacor
Hospital are 02°46'03"N 32°15'11"E (Latitude: 2.767500; Longitude: 32.253056).
St Mary’s Hospital Lacor serves a large population of Northern Uganda and South
Sudan. It therefore receives a large number of patients and it is the sentinel center
for WHO in the region.

2.3. Exclusion Criteria

Children above 60 months of age presenting with CSOM and those who received
prior antibiotics for the previous two weeks, or were on antibiotic chemotherapy

during the visit were excluded from the study.

2.4. Inclusion Criteria

Children who were 60 months of age and below, and presented with CSOM, with
no history of antibiotic therapy for the last two weeks, and/or not on treatment

during the visit to the hospital were recruited in the study. The study participants
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who satisfied the inclusion criteria were recruited after a written informed consent

was obtained from their parents/guardians.

2.5. Sampling Procedure

Non-randomized purposive sampling was used to recruit study participants. We
collected samples from 108 children who were confirmed to be having CSOM. We
relied on only those who were sent to us in the laboratory. The total number

screened in the clinic is unknown to us.

2.6. Bacteriological Techniques

Ear pus discharge was taken from external auditory canal using sterile cotton swab
after cleaning the outer ear canal using cotton wool moistened with sterile physi-
ological saline or 70% ethanol. Two swabs were taken. The first swab was used for
direct Gram staining for presumptive diagnosis, and the second swab was cultured
immediately on blood agar (Mast diagnostic UK), Chocolate agar (heated blood
agar) and MacConkey agar (Mast diagnostic UK). The inoculated plates were in-
cubated at 37°C for 24 hours. Chocolate plates were incubated at 37°C in 5% CO,
atmosphere for a period of 48 hours. After incubation, colonial/phenotypic char-
acteristics such as morphology, shape of colony, swarming of colony, sugar fer-
mentation, hemolysis of Red Blood Cells, pigment production on solid culture
medium, were used for preliminary identification of bacteria. After colonial iden-
tifications, Gram stain was done to differentiate Gram positive from Gram nega-
tive bacteria. Biochemical identification test such as catalase test was used to dif-
ferentiate Staphylococcus spp. from Streptococcus spp. Coagulase test was done
to differentiate S. aureus from other species of Staphylococcus, Oxidase test was
used to differentiate P. aeruginosa from other Gram-negative organisms. Other
tests such as citrate utilization test, phenylalanine deaminase test, triple iron sug-
ars (TSI), lysine iron agar, motility test were used to identify Gram-negative
rods/bacilli.

Antimicrobial susceptibility test was performed using Kirby-Bauer disc diffu-
sion method according to NCCLS. The following antibiotics were tested. Methicillin
(10 pg), Ampicillin (10 pg), Gentamicin (100 pg), Erythromycin (5 pg), Ciproflox-
acin (1 pg), Cotrimoxazole (25 pg), Chloramphenicol (10 ug) and tetracycline (10
ug). Reference strains, E. coli (ATCC 25922) for Gram negative oxidase negative
organisms, P. aeruginosa (ATCC 27853) for Gram negative oxidase positive or-
ganisms and S. aureus (ATCC 25923) for Gram positive cocci were used as quality
control during susceptibility testing. Each batch of culture media used in the iso-
lation of microorganism and antibiotics sensitivity testing was first incubated
overnight and those plates found with growth/contamination were discarded. All

materials used were checked for dates of manufacture and expiry.

2.7. Data Analysis

The data was entered in Microsoft excel, cleaned and analyzed using STATA ver-
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sion 18.0. Quantitative variables were summarized as either mean with standard
deviation or median with extreme values. Chi-square and Pearson correlation
tests were used to test for the relationship between variables. A p < 0.005 was taken

as statistically significant, and the results were presented as figures and tables.

3. Result

3.1. Demographic and Clinical Characteristics of Study
Participants with CSOM

A total of 108 study participants who presented with CSOM were enrolled. The
age ranged from 5 - 60 months, with mean age of 29.9 months, and SD of +17.1.
In all those age groups, 57.41% were male (62/108) and 42.59% were females
(46/108) with a ratio of ~2:1. One hundred and seven (99.1%) of study participants
visited OPD, while only 1 (0.9%) participant visited nutrition ward. All the study
participants, 108 (100.0%) who presented with CSOM were ear swabbed (Table 1).

Table 1. Demographic, clinical characteristics and bacteria isolated from patients with
CSOM, who attended St. Mary’s Hospital Lacor Gulu, IPD and OPD from March to Sep-
tember 2004.

Demographics & Clinical characteristics Frequency (%)
Age (months)
0-12 18 (16.7%)
13-24 37 (34.3%)
25 - 36 19 (17.6%)
37 -48 18 (16.7%)
49 - 60 16 (14.8%)
Sex
Female 46 (42.6%)
Male 62 (57.4%)
Ward
Nutrition 1 (0.9%)
OPD 107 (99.1%)
Type of swab
Ear Pus Swab 108 (100.0%)
Gram Stain

Gram Negative Pleomorphic Rod 1 (0.9%)

Gram Negative Rod 74 (68.5%)

Gram Negative coccobacilli 3(2.8%)
Gram Positive cocci 30 (27.8%)
Organisms Isolated

Acinetobacter spp. 10 (9.3%)
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Continued
Coliform 1 (0.9%)
Enterobacter spp. 3 (2.8%)
Enterococcus faecalis 3 (2.8%)
Escherichia coli 5 (4.6%)
Haemophilous influenzae 2 (1.9%)
Klebsiella pneumoniae 8 (7.4%)
No bacterial growth 1 (0.9%)
Proteus mirabilis 46 (42.6%)
Proteus vulgaris 1 (0.9%)
Pseudomonas aeruginosa 6 (5.6%)
Staphylococcus aureus 21 (19.4%)
Streptococcus pneumoniae 1 (0.9%)

OPD: Out Patient Department, IPD: Inpatient Department.

3.2. Pattern of CSOM among Children by Age Groups

The disease was more prevalent in children aged between 13 - 24 months com-

pared to other age groups (Table 1).

3.3. Bacteriology of CSOM

Majority of the organisms isolated were Gram-negative, 78 (72.2%) and only 30

(27.8%) were Gram-positive, implying that there was a significant association be-

tween organisms isolated and their gram reaction (p < 0.001) (Table 1). Eleven

species of bacteria and one unidentified coliform were isolated from 108 children

who presented with CSOM (Table 1, Figure 1). The most prevalent bacteria iso-
lated were P. mirabillis (42.6%, n = 46) followed by S. aureus (19.4%, n = 21),

Acinetobacter spp. (9.3%, n = 10), K. pneumoniae (7.4%, n = 8), P.
(5.6%, n = 6), E. coli (4.6%, n = 5), Enterococcus faecalis (2.8%, n =

aeruginosa
3), Entero-

bacter spp. (2.8%, n = 3), Haemophilus influenzae (1.9%, n = 2), P. vulgaris (0.9%,

n = 1), S. pneumoniae (0.9%, n = 1) and unidentified coliform (0.9%, n = 1).

Frequency of bacteria isolated from patients with CSOM

50 46
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Figure 1. A bar graph showing the frequency of bacterial iso-
lates from patients who presented with Chronic Suppurative
Otitis Media in St. Mary’s Hospital Lacor Gulu.
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3.4. Antibiotic Susceptibility Patterns of the Bacterial Isolates

Methicillin was set for S. aureus only and it showed 100% (21/21) average suscep-
tibility. There was a low level of average bacterial resistance to Optochin, 1.9%
(2/108), Ciprofloxacin, 8.3% (9/108), Gentamicin, 12% (13/108) and Erythromy-
cin, 18.5% (20/108). However, very high level of resistance was observed in Tetra-
cycilin, 77.8% (84/108), Chloramphenicol, 73.1% (79/108), Cotrimoxazole, 64.5%
(69/108) and Ampicillin, 64.5% (69/108) respectively (Table 2, Table 3).

Table 2. Antibiotics, number of bacterial isolates and average percentage resistance in pa-
tients with CSOM.

Summary of antibiotic resistance of Bacteria

SIN Antibiotics Number of microorganisms % Resistance
1 Ciprofloxacin 9/108 8.3%
2 Gentamicin 13/108 12.0%
3 Erythromycin 20/108 18.5%
4 Optochin 2/108 1.9%
5 Chloramphenicol 79/108 73.1%
6 Co-trimoxazole 69/108 64.5%
7 Ampicillin 69/108 64.5%
8 Tetracycline 84/108 77.8%
9 Methicillin 21/21 100%

3.5. Susceptibility of Bacteria to Specific Antibiotics

A detailed analysis of the susceptibility profiles of Bacteria to antibiotics showed
that, all the isolates of Proteus mirabilis were susceptible to ciprofloxacin (100%,
n = 46), (8.7%, n = 4) of the isolates were resistant to Gentamicin and only (2.2%,
n = 1) isolate was resistant to Erythromycin. However, a very high level of re-
sistance, was observed in Chloramphenicol (82.6%, n = 38), Ampicillin (73.3%, n
= 33) and Cotrimoxazole (68.9%, n = 31). Interestingly all the isolates tested with
Tetracycline showed resistance (91.3%, n = 42). All the isolates of Staphylococcus
aureus were susceptible to Methicillin and Ciprofloxacin (100%, n = 21), while
high level resistance was noted with Tetracycline (57.1%, n = 12) and Ampicillin
(47.6%, n = 10). We also noted moderate resistance to Cotrimoxazole (42.9%, n =
9), Chloramphenicol (33.3%, n = 7) and Erythromycin (42.9%, n = 9). However,
only (4.8%, n = 1) bacterium resisted Gentamicin. Acinetobacter spp. Showed
high level of resistance to Cotrimoxazole (90%, n = 9), Chloramphenicol and Tet-
racycline (80%, n = 8), respectively. Moderate resistance was seen in Ampicillin
(60%, n = 6), while (40%, n = 4) of the microorganisms were resistant to Ciprof-
loxacin and Erythromycin respectively, and only (20%, n = 2) were resistant to
Gentamicin.

In Klebsiella pneumoniae, high level of resistance was noted in Chlorampheni-

DOI: 10.4236/0jmm.2025.152009

116 Open Journal of Medical Microbiology


https://doi.org/10.4236/ojmm.2025.152009

A.Oliaetal.

col and Ampicillin (87.5%, n = 7), Tetracycline and Cotrimoxazole (75.0%, n = 6),
while we noted low level of resistance (25.0%, n = 2) to Ciprofloxacin and finally,
all the organisms did not resist Gentamicin. There was very low level of resistance
of Klebsiella pneumoniae to Ciprofloxacin (16.7%, n = 1) and (33.3%, n = 2) for
Gentamicin. One hundred percent of E. coli were resistant to Tetracycline, Am-
picillin and Chloramphenicol, while only one isolate resisted Ciprofloxacin and
all the isolates were sensitive to Gentamicin.

Other bacteria with low prevalence also had varying susceptibility patterns. £n-
terococcus faecalis showed 100% (n = 3) susceptibility to Ciprofloxacin and Am-
picillin respectively, However, it showed 100% (n = 3) resistance to Chloramphen-
icol and Co-trimoxazole. Hemophilus influenza was 100% (n = 2) susceptible to
Ciprofloxacin and Gentamicin respectively, but showed 100% (n = 2) resistance
to the rest of the antibiotics tested. Enterobacter species showed 100% (n = 3)
susceptibility to Ciprofloxacin, while one isolate was resistant to Gentamicin.
However, isolates were 100% (n = 3) resistance to the rest of the antibiotics tested.
It was interesting to find that Proteus vulgaris was 100% (n = 1) resistant to Tet-
racycline, Chloramphenicol and Cotrimoxazole and 100% susceptible to the rest
of the antibiotics tested. Strepfococcus pneumoniae was susceptible to Chloram-
phenicol, Ampicillin, Tetracycline and Erythromycin (100%, n = 1). An identified
coliform was susceptible to a majority of the antibiotics tested (Table 3).

4. Discussion

CSOM is a disease with worldwide prevalence and having potentially serious long-
term consequences. This disease remains an important global public health prob-
lem which can lead to hearing impairment, hence potentially posing serious long-
term effects on language, auditory, cognitive development and educational pro-
gress [10]. Children from low socio-economic status may be more susceptible
than their counterparts with better living conditions [11] [12]. Factors such as
poor living conditions, overcrowding, poor hygiene and poor nutrition have been
suggested as a basis for the widespread prevalence of CSOM in developing coun-
tries [13]. The correct choice of antibiotics is essential for the treatment of bacte-
rial diseases, but misuse and overuse of antibiotics has induced changes in pre-
dominant bacterial species and their susceptibility profiles to commonly used an-
tibiotics, thus making it more difficult to manage CSOM [5] [14]. It is very com-
mon for an otologist to see discharging ears, whose bacterial flora have been mod-
ified by prior antibiotic therapy, leading often to sterile culture and hence treat-
ment becomes a problem. This may be because of microbial resistance to these
antibiotics, suggesting their failure and leading to continuation of purulent dis-
charge in the ear. Therefore, it is very important to know what type of bacteria
takes part in suppuration, and to determine their susceptibility patterns so that
appropriate antibiotics may be instituted early and effectively to prevent compli-
cations [5].

In this study, children <60 months of age presenting with CSOM were investi-

gated for the presence of bacterial causative agents and their susceptibility patterns
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to commonly prescribed antibiotics. We limited ourselves to this age group be-
cause of the high incidence and prevalence of Otitis media. However, other studies
from elsewhere indicate that children in other age brackets and adults also pre-
sents with CSOM [13]. Our results show that, children between 13 - 24 months of
age had the highest prevalence of CSOM than other age brackets (Table 1). A
study done elsewhere reveals that, the prevalence of the disease is inversely pro-
portional to age (the prevalence decreases with an increasing age). This is because
in children, the Eustachian tube is much shorter and less slanted than in adults,
thus allowing bacteria to find their way in to the middle ear more easily, and caus-
ing acute Otitis media (AOM) with a buildup of pus within the middle ear, as a
result, the pressure and inflammation within the middle ear leads to impairment
and inability of the eardrum to vibrate. This leads to the perforation of the tym-
panic membrane if it persists for a period of more than 2 weeks. Following this
sequence of events, secondary microbial invaders gain access through perforated
hole to the middle ear and cause infection. However, as the children aged, the
Eustachian tube elongates and becomes more slanted. This therefore prevents the
microorganism from gaining access to the middle ear thus reducing the risk of
acute and chronic otitis media [8]. In addition, other environmental factors such
as overcrowding, poor hygiene, poor nutrition, exposure to large group of chil-
dren such as in childcare centers, low immunity and inability to mention the prob-
lem early have been suggested for the high prevalence of the disease in these age
groups. We also found that, more males 62 (57.4%) had CSOM than females, 46
(42.6%) with a ratio of 1.5:1. Although this M:F ratio is not statistically significant
(p=0.1), a study done elsewhere indicates that CSOM is more prevalent in males
than females with a ratio of 4:1 [4]. However, the cause for these differences re-
mains elusive.

Next, we investigated the bacteriology of CSOM. First, we analyzed the gram
reaction of the bacterial isolates. We found that, there were more gram-negative
bacilli (rod) 78 (72.2%) than gram positive cocci 30 (27.8%). We then identified
the individual gram negative and gram-positive bacteria causing CSOM using bi-
ochemical tests. It was found that, the most frequent bacterial isolates, were, P.
mirabilis, S. aureus, Acinetobacter spp., K. pneumoniae, P. aeruginosa, E. coli,
Enterococcus faecalis, H. influenzae, Enterobacter spp., Proteus vulgaris, Strepto-
coccus pneumoniae and unidentified coli form respectively (Table 1, Figure 1).
Although PCR or MALDI-TOF tests were necessary to confirm the isolates, it was
not performed due to the high cost involved. In addition, St Mary’s hospital Lacor
lacks the facility to perform these molecular tests.

In other studies done elsewhere, the findings were slightly different from ours,
for example a study on the bacteriology of CSOM by Madana et al, reported Pseu-
domonas aeruginosa as the most frequently isolated bacteria (32%), followed by
Proteus mirabilis (20%) and Staphylococcus aureus (19%) [5]. Afolabi et al, re-
ported similar findings, however Klebsiella species was second to Pseudomonas

aeruginosa in prevalence followed by Staphylococcus aureus [13]. Further, Poorely
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et al, also reported similar prevalence, Pseudomonas aeruginosa 36 (35.2%),
Kilebsiella spp. 26 (25.4%), Staphylococcus aureus 15 (14.7%), Bacillus proteus 10
(9.8%), Escherichia coli 6 (5.88%). Staphylococcus albus 5 (4.9%), Haemolytic
streptococci in 4 (3.92%) cases [4] and Chirwa M et al, reported the slightly dif-
ferent findings with Proteus mirabilis as the most predominant bacterial isolate,
followed by Pseudomonas aeruginosa and Staphylococcus aureus [15].

Our result is similar to those of Chirwa M. et al, who found that, Proteus mi-
rabilisleads in prevalence. Although different studies above implicate Pseudomo-
nas aeruginosa as the leading bacterial causative agent of CSOM, the general find-
ings agree with our results in terms of the composition and similarity of the bac-
terial isolates but differs in the prevalence of each bacterium isolated. Taken to-
gether, all these variations in similarities and differences in the results from these
different studies could be due to differences in experimental designs and proto-
cols, laboratory expertise, geographical locations among others. Proteus mirabilis
predominates probably because it’s widely distributed in the environment (water,
soil,) and animal intestines including humans. Therefore, susceptible children get
in to contact with the organisms as a result of poor water and sanitation practices,
playing in contaminated soil or touching contaminated manures and plants ma-
terial [9] and misuse of antibiotics. Furthermore, their minimal nutritional growth
requirements, ability to swarm and cover the fastidious organism, as shown by the
appearance of the fastidious organism in association with the non-swarming or-
ganisms like Staphylococcus (Personal observation from Lacor hospital microbi-
ology laboratory, unpublished), is also suggested as a possible cause for the high
prevalence. Staphylococcus aureusis a member of the skin commensals, mucosal
surfaces and nasopharynx in humans. It can gain access in the tympanic mem-
brane after perforation and express many virulent factors such as enzymes (cata-
lase, coagulase, staphylokinases, hyaluronidases, collagenases, etc.) and toxins
such as hemolysins which collectively helps them to colonize, invade and cause
suppurations in the in the middle ear. Together with Pseudomonas aeruginosa,
Staphylococcus aureus frequently form biofilm. Bacteria present in biofilms have
a defensive advantage than their planktonic counterparts. A particular portion of
the bacteria within biofilms maintains a lower metabolic rate than planktonic
forms, which helps in the bacteria’s defense against antibiotics. Bacteria in bio-
films have protection from phagocytosis and host immune response. It is thought
that biofilms periodically release planktonic bacteria into the host that cause local
and systemic illness [5]. Fecal bacteria, like Escherichia coli, could indicate that
the individuals acquired infection due to poor hygiene and sanitary conditions.
Klebsiella species possess capsular materials that aid in overcoming the harsh en-
vironmental conditions, protects from phagocytosis. It is an important cause of
nosocomial and community acquired infections [9].

Finally, there was, high level of in-vitro average bacterial resistance noted with
Tetracycline 77.8% (84/108), Chloramphenicol 73.1% (79/108), Cotrimoxazole
64.5% (69/108), and Ampicillin, 64.5% (69/108). Bacterial resistance can be inher-
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ent (intrinsic) or acquired. We did not analyze the gene mediating this high-level
resistance to these antibiotics to clarify whether they were natural or acquired.
Factors such as antibiotic abuse, inadequate dose or acquisition of resistant bac-
terial strains from the environment, among others could explain this bacterial re-
sistance. Conversely, majority of the microorganisms expressed low level of aver-
age resistance to Ciprofloxacin 8.3% (9/108), Gentamicin 12% (13/108), Methicil-
lin, 0% (0/22) and Erythromycin 18.5% (20/36) (Table 2, Table 3). This finding
agrees with several reports indicating high efficacy of Ciprofloxacin, Gentamicin

towards most bacterial isolates.

5. Study Limitations

This was a hospital-based cross-sectional study which only provided a snapshot
of the bacterial prevalence and antimicrobial susceptibility patterns at a single
point in time. Furthermore, the study did not address the actual prevalence of
CSOM in Northern Uganda. A longitudinal study designed to address both the
prevalence of CSOM, its antibiogram and susceptibility patterns could have pro-
vided complete data on this subject.

Although St Mary’s Hospital Lacor serves as a referral hospital in Northern
Uganda, it would have been good if the study collected samples from participants
from various health centers within the region for appropriate representation.

Another limiting factor in this study was the small sample size, which may not
represent the entire population in Northern Uganda. Geographical location of
Northern Uganda could have influenced the type, prevalence and antimicrobial
susceptibility patterns of bacteria in CSOM compared to other regions in Uganda
and the rest of the world. Age bias is another limitation in this study. Although it
is frequently reported that children <5 of age are the most affected with CSOM,
other age groups are also affected. This may introduce a bias in the type of bacteria
present. We used a traditional bacterial identification method which is less accu-
rate, therefore, Modern methods such as Nucleic acid amplification test such as
PCR should have been applied, however, St Mary’s Hospital Lacor lacks this test.

Finally, lack of funds made us restrict ourselves within only one hospital setting.

6. Conclusion and Recommendation

CSOM remains a public health problem with high prevalence among children <5
years of age dwelling in poor communities in Northern Uganda. The most com-
mon bacterial pathogens associated with CSOM include Proteus mirabilis, Staph-
ylococcus aureus, Acinetobacter species, Klebsiella pneumonia, Pseudomonas ae-
ruginosa and Escherichia coli. Ciprofloxacin and Gentamicin were found to be
the most effective antibiotics against most isolates. Although Ciprofloxacin was
the most efficacious antibiotics, its use in children is controversial due to potential
cartilage toxicity risks. Alternative nontoxic or less toxic efficacious drugs should
be considered in treating CSOM in children. Methicillin resistant Staphylococcus
aureus was not detected. High level resistance to Chloramphenicol, Cotrimoxa-
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zole, Ampicillin, and Tetracycline were detected in most isolates, therefore for ef-
fective management of CSOM, continuous surveillance of the causative agents and
their antibiogram is recommended. Furthermore, this study was done many years
ago. It’s important to conduct a similar study currently to understand the antibi-
ogram of CSOM, analyze if there is a change in the susceptibility patterns to the

commonly used antibiotics and analyze the genes mediating these resistances.
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