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The current work aimed to isolate biofilm-forming bacteria causing
otitis media infection and correlate with persistence and antibiotic
resistance. In the beginning, sixty samples were gathered from patients
who visited the ENT unit at Kirkuk General Hospital under the guidance
of a medical professional. Samples were collected using cotton swabs
from patients with chronic otitis media. Bacterial diagnosis were
performed using manual identification methods depending on Cultural
characteristic's and biochemical tests. Antibiotic susceptibility tests was
conducted using ten antibiotic discs following KirbyBauer method
Biofilm production test was performed quantitatively using tissue
microtiter plate method. The current results showed that several types
of bacteria appeared, including Pseudomonas aeruginosa.
Staphylococcus aureus. Staphylococcus epidermidis. Escherishia. coli and
Proteus vulgaris. The antibiotics assay results showed that most isolates
were resistant against Ceftazidim and Cefotaxime however, Imipenem

gave good inhibitions against all recording 70% susceptibility. The
biofilm production results included three types: Strong biofilm
producer, Medium biofilm producer. Finally: Weak biofilm producer.
The biofilm strength according to isolated bacteria included
Pseudomonas aeruginosa. and S. aureus recording strong production
while the weak production were recorded in E. coli and P. vulgaris. In
conclusion, biofilm production is associated with drug resistant and
recurrent or chronic ear infection.

Introduction:

Chronic suppurative otitis media (CSOM) stands as one of the most prevalent ear
infections in the human population, affecting approximately 65-330 million individuals each
year. It particularly impacts children, especially those attending school, more than adults. The
condition involves persistent inflammation within the middle ear and mastoid cavity,
characterized by a perforated tympanic membrane accompanied by the discharge of pus. (1.2)
This inflammation commonly arises following an acute otitis media episode or in the
aftermath of acute upper respiratory infections. The disease's heightened occurrence is
associated with a range of microorganisms, predominantly Pseudomonas spp, Staphylococcus
spp, Proteus spp, and E. coli. Various external factors contribute to the spread of infection
within the population, encompassing inadequate personal hygiene, overcrowding,
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malnutrition, and passive exposure to smoking (3.4). Additionally, bacteria-produced factors
bolster pathogenicity, promoting chronic infection by aiding bacterial invasion, disease
causation, and evasion of host defenses (5.6). The formation of biofilm has been correlated
with the infection's progression and resistance against antibiotic treatments (7). Surgical
intervention can mitigate complications to some extent, but postoperative ear discharge
remains plausible for patients.

Should the initial treatment approach yield no response, or if the patient develops
conditions like cholesteatoma or other masses, referral to an otolaryngology specialist
becomes crucial. In cases involving cholesteatoma, the otolaryngology team's involvement
becomes essential for procedures such as mastoidectomy coupled with tympanoplasty.
Furthermore, continuous assessment of hearing function and appropriate follow-up care is of
paramount importance for all individuals presenting with chronic otitis media.

also the production of bacteria to biofilm help it to antibiotic resistance and have a role in
influencing the cells through the direct toxic effect on the host or acting indirectly by
enhancing host colonization and microbial survival , overcome the immune system(8). The
wrong used of antibiotics lead to bacteria for antibiotics. posed a threat to control infection,
which may lead to death or because of long time to treatment, how difficult it is to find new
antibiotics that have different targets and mechanisms of action require a high cost and a
decade to launch as a commercial drug prompting him to devise new ways to treat bacterial
infections (9). The study aimed to isolate and detect biofilm-forming bacteria causing otitis
media infection and correlate with chronic status and antibiotic resistance

Materials and Methods:
Bacterial Isolation and Identification
Sample collection

This research encompassed a group of 90 participants, with 30 of them constituting
healthy controls and the remaining 60 being individuals diagnosed with chronic otitis media.
The collection of samples took place at Kirkuk General Hospital in Kirkuk, Iraq, spanning from
October 2022 to February 2023. Aseptic cotton swabs designated for transportation were
employed to gather specimens from the site of discharge (either the right ear, left ear, or
both), all under the guidance and supervision of a specialized physician. This procedure was
accompanied by the completion of a questionnaire, capturing essential details such as the
patient's name, age, place of residence, and medical history.

Laboratory Diagnosis

Swabs were cultured on various media types, including MacConkey agar, Blood agar, and
nutrient agar. The cultures were then incubated aerobically at a temperature of 37°C for a
duration of 24 hours. Subsequently, biochemical tests were performed for bacteria
identification, following a specified protocol (10). For each primary positive culture, a single
colony was selected, and its identification was based on various morphological attributes such
as colony size, shape, color, pigment nature, translucency, lactose fermentation, edge
characteristics, elevation, and texture.
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To assess the cellular morphological properties of bacterial cells, Gram-stained bacterial
smears were utilized. This staining method allowed examination of characteristics like Gram
reaction, cell shape, arrangement, presence of spores, and more. Based on the Gram reaction
results, a series of biochemical tests were carried out, including Gram staining itself, Indole
test, Hydrogen peroxide test, Methyl-red test, Voges-Proskauer test, Citrate utilization test,
Urease test, Motility test, Catalase Test, Oxidase Test, Kligler iron test, and Coagulase test.

Antibiotic susceptibility test

The antibiotic test was performed following Kirby/bauer diffusion method using ten
antibiotics. The inhibition diameter results were recorded according to CLSI 2022 were:
Levofloxacin (LEV 5 pg /disc); S = 22, I 15-21, R< 14. Imipenem(IPM10 pg /disc)S = 19,1
16-18,R<15. Vancomycin(VA30 pg /disc) S = 17,1 15-16,R<14. Azithromycine(AZM15 ug
/disc) S = 22,1 16-21,R<15. Gentamincin(CN10 pg /disc) S = 15]I 13-14,R<12.
Cefotaxime(CTX30 pg /disc) S = 26,1 23-25,R<22. Ciproflaxacine(CIP5 pg /disc) S = 25,1
19-24,R<18. Tetracycline(TE30 pg /disc) S = 19,1 15-18,R<14. Ceftazidime(CAZ30 pg /disc)

S > 18,1 15-17,R<14. Nitrofuration(F300 pug /disc) S > 17,1 13-17,R<12.

Biofilm method

The technique used to investigate biofilm formation, known as the microtiter plate assay
(also referred to as a 96-well plate assay), enables the observation of bacterial attachment to a
non-living surface. In this method, bacteria are cultivated within microtiter plates containing
either vinyl "U"-shaped wells or other 96-well designs. After the incubation period, non-
adherent planktonic bacteria are washed away, leaving only the bacteria firmly attached to
the surface (forming biofilms). These adherent biofilms are then stained using crystal violet
dye, allowing for clear visualization. For quantitative assessment, the stained biofilms can be
dissolved and transferred to a 96-well flat-bottom plate with optical clarity, facilitating
measurement using a spectrophotometer.

To prepare the initial bacterial culture, 1mL of sterile saline was introduced into a
transparent polystyrene test tube with dimensions of 12x75 mm. A consistent suspension of
organisms was created by transferring multiple isolated colonies from culture plates into the
saline-filled tube, using sterilized cotton swabs. The density of the suspension was adjusted to
match the McFarland standard specified for the test, utilizing the DensiCHEK Plus Meter (11).

Results and discussion
Sample Collection

The present research encompassed the collection of seventy specimens using cotton
swabs, gathered from patients of varying ages and genders diagnosed with chronic
suppurative otitis media. These samples were obtained by ENT specialists at Kirkuk Hospital.
Out of these, 60 samples (86%) exhibited bacterial growth upon culturing, while 10 samples
(14%) displayed no bacterial growth, this observation is consistent with previous studies (12
,13) where findings indicated comparable percentages of 13.2% and 7.15% showing no
growth. This absence of growth might be attributed to multiple factors, including the
possibility of viral or fungal infections.
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Identification of Bacterial Isolates

Bacterial identification involved assessing colony morphology, microscopic examination,
and conducting biochemical tests. The findings were as follows: Following growth on various
media, preliminary diagnoses were made based on morphological and macroscopic
characteristics. The outcomes of the identified bacterial species were as follows:

From the 60 samples taken from patients with chronic otitis media, a total of 5 distinct
bacterial strains were recognized. Among these, 3 strains were gram-negative bacteria:
Pseudomonas aeruginosa, Escherichia coli, and Proteus vulgaris. Additionally, two types of
gram-positive bacteria were detected: Staphylococcus aureus and Staphylococcus
epidermidis. These bacteria are commonly associated with chronic otitis media, a condition
involving inflammation or infection of the middle ear. Proper diagnosis and tailored treatment
strategies are essential for the effective management of this ailment. The percentage
breakdown of the diagnosed bacterial isolates is as follows:

Table 1: the percentage of isolated bacteria

Bacteria Number Percentage
S. aureus 20 33.3%

S. epidermidis 11 18.3%

P. aeruginosa 22 36.6%

E. coli 4 6.6%

P. vulgaris 3 %5

Total 60 100%

The study revealed the prevalence of different bacterial species causing infections in
patients with chronic otitis media. The most commonly isolated species were Pseudomonas
aeruginosa, accounting for 36.6% of the cases, followed by Staphylococcus aureus at
33.3%,and Staphylococcus aureus Staphylococcus epidermidis at 18.3% and Escherichia coli
accounted for 6.6% respectively. Less frequently isolated species included Proteus vulgaris
accounted for 5% These findings were consistent with similar studies conducted(14—16)

The results of biochemical tests for bacteria with a gram-negative classification
The outcomes of biochemical tests conducted on gram-negative bacteria are presented in
the table 2, along with the diagnostic results from the Kligler iron agar test.

Bacteria IMVIC Citrate test iodole, methyl © 2 Kligler iron agar 2
red ,Voges-Proskauer test, E__' § %
IND MR VP C 2 %2 slant butt H2S gas 2
P.aeruginosa - - - + + + R R - - +
E. coli + + - - + Y Y - + +
P. vulgaris + + - - + - R Y + - +
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Fig. 1 Image Citrate test, Positive result: blue color, Netgative result:green color. (2) B
Indole Test c: Methyl Red Test d:Voges Proskauer (3) Image uears, Positive pink red, Negative
yeallow.

The outcomes of biochemical tests conducted on gram-positive bacteria

The results of diagnostic assessments for gram-positive bacteria using the oxidase,
catalase, coagulase, and novobiocin tests are presented in Table 3 Biochemical Tests
Employed for the Diagnosis of Gram-Positive Bacteria.

Bacteria Catalase Oxidase Coagulase novobiocin Hemolysin
S. aureus + - + S +
S. epidermidis + - - S -

S: sensitive

Fig. 2 Image Oxidase test, negative blak Purple color: positive, (2) coagulase positive plasma
clot (3) catalase positive bubbles appear negative no bubbles appear
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Result of Recovered Bacterial Species

Out of the 60 isolated samples from patients with chronic otitis media, 5 different strains
of bacteria were identified. These strains include 3 types of gram-negative bacteria:
Pseudomonas aeruginosa, Escherichia coli (E. coli), Proteus vulgaris, Additionally, two species
of gram-positive bacteria were found: Staphylococcus aureus and Staphylococcus
epidermidis. These bacteria are commonly associated with chronic otitis media, an infection
or inflammation of the middle ear. Proper diagnosis and individualized treatment plans are
necessary to effectively manage this condition. The study revealed the prevalence of different
bacterial species causing infections in patients with chronic otitis media. The most commonly
isolated species were Pseudomonas aeruginosa, accounting for 36.6% of the cases, followed
by Staphylococcus aureus at 33.3%, and Staphylococcus aureus Staphylococcus epidermidis
at 18.3% and Escherichia coli accounted for 6.6% respectively. Less frequently isolated
species included Proteus vulgaris accounted for 5% These findings were consistent with
similar studies conducted (14—16), which also reported similar bacterial species in their
respective studies. likely provides a more detailed breakdown of the distribution and
prevalence of these bacterial species within the study population. The study findings were in
line with previous research conducted (17,18), which also identified S Pseudomonas
aeruginosa, Staphylococcus aureus and Staphylococcus epidermidis as he most common
bacterial species causing infections. These species showed the highest infection rates. The
presence of Escherichia coli as the fourth most isolated species, accounting for 6.6% of the
cases, aligned with the studies conducted (19.10). However, this differed from the results
reported by(21) where E. coli ranked lowest among the isolated bacteria. The results for
Proteus, Citrobacter, and Enterobacter were consistent with (17). who found 4% for
Citrobacter spp and 5% for Proteus spp in 187 samples. They also reported a lower
occurrence of Enterobacter spp at 3%. Conversely, these findings did not align with (22).

0/o \
6.60%, 33% |
%\'V

%A

Fig. 3 The percentage of isolated bacteria
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Results of Age Relationship with Chronic Suppurative Otitis Infection The age of

The data presented reveals varying infection rates among different age groups. The
highest percentage of infections, at 35%, was observed in the age group of above 21 -40 years.
Age groups 41-60 years followed closely behind with an infection rate of 30%, while age
groups 0-20 had a rate of 20%. Infection rates gradually decreased with increasing age, with
age groups 61-80 showing a rate of with previous studies conducted cases 58% were males
and 42% females. By, Conclusion The percentage at 35%, was observed in the age group of
above 21 -40 years.of men in the result of exposure to loud sound explosion or swimming in
unclean places.

6050 years |

0-20vears

a1-covears

2140 years

0% 5% 10% 15% 20% 25% 30% 35% 40%

M Seriesl

Fig. 4 The percentage of age

Fig. 5 percentage of man and waman.

Consistency in results was observed across various age groups (23—25). The study group
comprised patients who exhibited complaints of unilateral or bilateral ear discharge, those
who granted consent for participation, individuals below the age of 100 years, and those
above the age of 1 year. Patients aged over 100 years or under 1 year, lacking ear discharge,
and those with outer ear anomalies such as complete stenosis or atresia of the external
auditory canal, were not included. Enrolled patients were informed about the entire study
procedure in a language they understood.
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A comprehensive history was obtained from study participants, covering aspects such as
the nature of ear discharge, whether it was unilateral or bilateral, discharge duration,
presence of earache, diminished hearing, tinnitus, history of hearing loss, and prior surgical
interventions. A thorough clinical examination was conducted, encompassing a general
physical assessment and systemic examination to evaluate the overall health of participants.
This examination extended to an ear, nose, and throat (ENT) evaluation, involving thorough
inspections of the ears, throat, and nose.

Samples of aural discharge were collected using sterile culture sensitivity tubes and then
sent to the microbiological laboratory at Regional Hospital Bilaspur (SRL Diagnostics). Culture
sensitivity reports were subsequently collected from patients during their follow-up visits.

To summarize, the data indicates that younger age groups, especially children, are more
susceptible to infections due to factors such as suboptimal hygiene practices, exposure to
contaminated objects or soil, transmission among students, less mature immune systems, and
the anatomical characteristics of their eustachian tubes. A significant proportion of these
individuals reside in rural areas (53.3%), while the remaining portion (46.7%) resides in
urban areas.

Antibiotic Susceptibility Test:
Sensitivity test for bacteria isolated from CSOM as shown in table 4 The resistance of
isolates to antibiotics is under study

% v % o % w % o t g
o5} [¢°] T
Antimicrobial agent| & £ N ® - S w g (SL_ 3
isc| Z £ Z & ) s 5
and disc| = & —~ @, = = I
. X X B 5 = A
concertation = - 9 =
js8) 7
Levofloxacim(5) 7(36) | 11(50) 6(54) 3(100) 2(50) |48
Imipenem(10) 7(36) |18(80) 10(86) 3(100) 4(100) |70
Ciprofloxacin(5) 4(18) |8(35) 7(63) 3(100) 2(50) |40
Azithromycin(15) 2(9) 7(30) 3(27) 0(00) 1(25) |21
Gentamicin(10) 4(18) |10(45) 6(54) 1(33) 1(25) |36
Vancomycin(30) 4(18) |6(25) 4(36) 0(00) 0(00) |23
Cefotaxime(30) 4(18) |0(00) 1(09) 0(00) 0(00) |8
Ceftazidim(30) 7(36) |2(10) 1(09) 0(00) 0(00) |16
Nitrofuration(300) |5(27) |6(25) 4(36) 0(00) 0(00) |25
Tetracycline(30) 4(18) |4(20) 4(36) 0(00) 1(25) |21
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In the ongoing study, the findings regarding bacterial resistance and sensitivity are as
follows:

For S. aureus:

e Resistance: Levofloxacin (63%), Imipenem (63%), Vancomycin (81%), Gentamicin (81%),
Azithromycin (90%), Cefotaxime (81%), Ciprofloxacin (81%), Tetracycline (63%),
Nitrofurantoin (72%), Ceftazidime (90%).

 Sensitivity: Levofloxacin (54%), Imipenem (86%), Gentamicin (54%), Ciprofloxacin (63%).

e Resistance: Vancomycin (63%), Azithromycin (73%), Cefotaxime (86%), Nitrofurantoin
(68%), Ceftazidime (86%), Tetracycline (68%).

For P. aeruginosa:
o Sensitivity: Levofloxacin (50%), Imipenem (80%).

e Resistance: Vancomycin (75%), Azithromycin (70%), Cefotaxime (100%), Ciprofloxacin
(65%), Ceftazidime (100%), Tetracycline (80%), Gentamicin (55%), Nitrofurantoin (75%).

For P. vulgaris:
e Sensitivity: Levofloxacin (100%), Imipenem (100%), Ciprofloxacin (100%).

e Resistance: Vancomycin (100%), Azithromycin (100%), Cefotaxime (100%), Ceftazidime
(100%), Tetracycline (100%), Gentamicin (65%), Nitrofurantoin (100%).

For E. coli:
o Sensitivity: Levofloxacin (50%), Imipenem (100%), Ciprofloxacin (50%).

e Resistance: Vancomycin (100%), Azithromycin (75%), Cefotaxime (100%), Ceftazidime
(100%), Tetracycline (75%), Gentamicin (75%), Nitrofurantoin (100%).

The study outcomes reveal that S. aureus exhibited resistance to imipenem, gentamicin,
ceftazidime, and ciprofloxacin. These results are consistent with previous findings (26) where
S. aureus strains obtained from COME samples displayed reduced susceptibility to antibiotics
compared to other pathogens. This aligns with references (27, 28) as well. The study also
identified that P. aeruginosa demonstrated sensitivity to levofloxacin and imipenem,
corroborating with previous research (29) and most other studies. Despite being of the same
drug class, gentamicin was not as effective as amikacin in numerous studies, and piperacillin-
tazobactam, ceftazidime, and ciprofloxacin exhibited diminished sensitivity in multiple
studies (30).
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Fig. 6 sensitive antibiotic

Quantitative Biofilm Formation Assay

The capacity for biofilm formation among 60 distinct bacterial isolates was assessed using
the 96-well microtiter plate assay, employing the crystal violet staining technique. The
findings indicated that both gram-positive and gram-negative bacteria exhibited the ability to
produce biofilms. Notably, S. aureus, P. aeruginosa, S. epidermidis, and Proteus spp. were
identified as having the capability to generate biofilms. The obtained results were categorized
into four groups based on their respective optical densities, as follows:

(3) Strong biofilm producer (4 x ODc< OD)

(2) Medium biofilm producer (2 x ODc< OD <4 x ODc)
(1) Weak biofilm producer (ODc< OD < 2 x ODc)

(0) non-biofilm producer (OD < ODc

S. aureus and P. aeruginosa findings were consistent with reference (31), while Proteus
spp. results aligned with reference (32). The presence of biofilm-producing capability was
confirmed for isolated S. epidermidis, which corroborates reference (33) indicating S.
epidermidis isolates' biofilm production. Additionally, agreement was found with reference
(34), which indicated the biofilm-forming capacity of Proteus spp.

In contrast, the study's results diverged from references regarding Pseudomonas spp. and
E. coli isolates. In this study, it was observed that 50% of E. coli and 90% of Pseudomonas spp.
were non-biofilm producers, aligning with the current findings. Furthermore, the present
study contrasted with prior research, particularly concerning P. aeruginosa and S. epidermidis
isolates, where the previous study noted a 100% absence of biofilm formation. Among the S.
aureus isolates, a significant portion were found to be non-biofilm producers.
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Samples | OD1 0D2 0oD3 Average | OD isolate | odc 2*odc | 4*odc | Results
1 0.06 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
2 0.12 0.09 0.09 0.10 0.04 0.06 0.12 0.24 0
3 0.05 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
4 0.08 0.10 0.10 0.09 0.03 0.06 0.12 0.24 0
5 0.06 0.06 0.08 0.07 0.01 0.06 0.12 0.24 0
6 0.05 0.06 0.05 0.05 -0.01 0.06 0.12 0.24 0
7 0.13 0.10 0.09 0.11 0.05 0.06 0.12 0.24 0
8 0.06 0.06 0.07 0.06 0.00 0.06 0.12 0.24 0
9 0.07 0.07 0.19 0.11 0.05 0.06 0.12 0.24 0
10 0.05 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
11 0.05 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
12 0.05 0.06 0.06 0.05 -0.01 0.06 0.12 0.24 0
13 0.12 0.13 0.14 0.13 0.07 0.06 0.12 0.24 1
14 0.10 0.13 0.15 0.13 0.07 0.06 0.12 0.24 1
15 0.07 0.07 0.06 0.07 0.01 0.06 0.12 0.24 0
16 0.09 0.13 0.12 0.11 0.05 0.06 0.12 0.24 0
17 0.05 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
18 0.06 0.05 0.06 0.06 0.00 0.06 0.12 0.24 0
19 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
20 0.09 0.11 0.10 0.10 0.04 0.06 0.12 0.24 0
21 0.10 0.06 0.07 0.08 0.02 0.06 0.12 0.24 0
22 0.07 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
23 0.07 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
24 0.07 0.08 0.07 0.07 0.01 0.06 0.12 0.24 0
25 0.05 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
26 0.39 0.42 0.52 0.44 0.38 0.06 0.12 0.24 3
27 0.09 0.08 0.07 0.08 0.02 0.06 0.12 0.24 0
28 0.07 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
29 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
30 0.09 0.27 0.18 0.18 0.12 0.06 0.12 0.24 2
31 0.26 0.21 0.10 0.19 0.13 0.06 0.12 0.24 2
32 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
33 0.20 0.23 0.21 0.21 0.15 0.06 0.12 0.24 2
34 0.05 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
35 0.18 0.18 0.17 0.18 0.12 0.06 0.12 0.24 2
36 0.06 0.07 0.06 0.06 0.00 0.06 0.12 0.24 0
37 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
38 0.08 0.06 0.06 0.07 0.01 0.06 0.12 0.24 0
39 0.05 0.08 0.07 0.07 0.01 0.06 0.12 0.24 0
40 0.07 0.07 0.07 0.07 0.01 0.06 0.12 0.24 0
41 0.25 0.13 0.18 0.19 0.13 0.06 0.12 0.24 2
42 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
43 0.07 0.07 0.07 0.07 0.01 0.06 0.12 0.24 0
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44 0.06 0.06 0.05 0.06 0.00 0.06 0.12 0.24 0
45 0.14 0.13 0.07 0.11 0.05 0.06 0.12 0.24 0
46 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
47 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
48 0.05 0.06 0.05 0.05 -0.01 0.06 0.12 0.24 0
49 0.08 0.06 0.07 0.07 0.01 0.06 0.12 0.24 0
50 0.06 0.06 0.05 0.06 -0.01 0.06 0.12 0.24 0
51 0.06 0.07 0.06 0.06 0.00 0.06 0.12 0.24 0
52 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
53 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
54 0.06 0.07 0.06 0.06 0.00 0.06 0.12 0.24 0
55 0.16 0.14 0.52 0.27 0.21 0.06 0.12 0.24 2
56 0.20 0.25 0.44 0.30 0.24 0.06 0.12 0.24 3
57 0.07 0.07 0.15 0.09 0.03 0.06 0.12 0.24 0
58 0.06 0.06 0.06 0.06 0.00 0.06 0.12 0.24 0
59 0.06 0.06 0.05 0.06 0.00 0.06 0.12 0.24 0
60 0.05 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
NC 0.05 0.05 0.05 0.05 -0.01 0.06 0.12 0.24 0
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Fig. 7 after dyeing Fig. 8 before dyeing

Statistics:

Statistics were performed in excel in the usual way

Conclusion:

The research revealed the prevalence of Pseudomonas spp. and S. aureus strains

compared to other isolates. The antibiotic susceptibility analysis indicated resistance to
multiple treatments, although Imipenem exhibited effective inhibition against a majority of
isolates. Biofilm assessment yielded strong positive outcomes for S. aureus and Pseudomonas

aeruginosa.

References

1.

Clarke, S., Richmond, R., Worth, H.,, Wagle, R. and Hayen, A. (2019). Effect of a
participatory intervention in women'’s self-help groups for the prevention

Parrish, ].M., Soni, M. and Mittal, R, (2019). Subversion of host immune responses by
otopathogens during otitis media. Journal of leukocyte biology.

Swain, S.K,, Behera, I.C. and Sahu, M.C, (2019). Role of Betadine irrigation in chronic
suppurative otitis media: Our experiences in a tertiary care teaching hospital of East
India. International Journal of Health & Allied Sciences, 8(1), p.29.

Suha Maher Abed1, Yumna Shakir Mahmood1, Ibrahim F.Waheed2, Ammar Mohammad
Alwan3. com3372Antibacterial Activity of Green Synthesized Copper OxideNanoparticles,
Accepted: 10/3/2021

Ghosh, C., Sarkar, P, Issa, R. and Haldar, ], (2019). Alternatives to conventional
antibiotics in the era of antimicrobial resistance. Trends in microbiology.

Kamalanathan, M., Xu, C.,, Schwehr, K., Bretherton, L., Beaver, M., Doyle, S.M., Genzer, ].,
Hillhouse, ]., Sylvan, ].B., Santschi, P. and Quigg, A., (2018). Extracellular enzyme activity

123



profile in a chemically enhanced water accommodated fraction of surrogate oil: toward
understanding microbial activities after the Deepwater Horizon oil spill. Frontiers in
microbiology, 9, pp.798.

7. Uddén F, Filipe M, Reimer A, Paul M, Matuschek E, Thegerstrom ], Hammerschmidt S,
Pelkonen T, Riesbeck K. Aerobic bacteria associated with chronic suppurative otitis media
in Angola. Infect Dis Poverty. 2018 May 03;7(1):42. [PMC free article] [PubMed]

8. Hanson L ., (2017). Bacterial Pathogenesis: Food and Agriculture Organization Aquatic
AMR Workshop Mangalore, India.

9. Johnson, B.K. and Abramovitch, R.B., (2017). Small molecules that sabotage bacterial
virulence. Trends in pharmacological sciences, 38(4), pp-339- 362. [CrossRef] [PubMed]

10. MacFaddin, J. F. (2000). Biochemical tests for identification of medical bacteria, Williams
and Wilkins. Philadelphia, PA, 113.

11. Kerkeni, L., Ruano, P., Delgado, L. L., Picco, S., Villegas, L., Tonellj, F., Merlo, M., Rigau, ].,
Diaz, D., & Masuelli, M. (2016). We are IntechOpen, the world’ s leading publisher of Open
Access books Built by scientists, for scientistsTOP 1 %. Intech, tourism, 13.

12. KuczkowskKi, J., Piatek, R. and Kur, J., (2004). Bacterial infections in chronic otitis media--
usefulness of molecular diagnostics based on PCR method. Otolaryngologia polska The
Polish otolaryngology, 58(3), pp.497-504

13. Hussein, A. A,, (2010). Role of Beta-Lactamase and Some Virulence Factors in Resistance
the Bacterial Causing Chronic Suppurative Otitis Media in Najef Provina, M.Sc. Thesis.
College of Science. University of Babylon.

14.Khatoon A, Rizvi M, Sultan A, Khan F, Sharma M, Shukla I, et al. Chronic suppurative otitis
media: A clinico microbiological menace. Int ] Res Med Sci 2015; 3: 1932 6.

15. Sharma R, Kumar M, Parihar G. Microbiology a study of aerobic bacterial isolates and their
antibiotic susceptibility pattern in chronic suppurative otitis media. Indian Journal of Res
2016;5:179 82.

16.Sharma, S. and Yelishetty, H., (2019). Incidence of Pseudomonas and Staphylococcus and
in chronic suppurative otitis media and its relationship with severity of the disease .
International Journal of Scientific Research, 8(3).

17.Naz, R, Farooqui, M.K,, Girotra, R., Yadav, M., Malik, A.K. and Kumar, A., (2015). Bacterial
profile and antibiotic sensitivity pattern of CSOM patient in Mewat region. ]. Evid Based
Med. Health, 2(61), pp.9051-54.

18.Samanth, T.U., Jha, S.G., Sinha, V. and Dadhich, S., (2017). Bacteriology and drug
susceptibility in chronic suppurative otitis media in Ear, Nose, and Throat outpatient and

inpatient department of tertiary care Hospital, Bhavnagar. Indian Journal of Otology,
23(4), p.252.

124



19. Aliyy, A, Kumurya, A.S., Bala, J.A. and John, 0.C., (2017). Bacteriology of otitis media and
its host-environmental-infection factors. Asia Pacific Environmental and Occupational
Health Journal, 3(1).

20.Justin, R, Tumweheire, G., Kajumbula, H. and Ndoleriire, C., (2018). Chronic suppurative
otitis media: bacteriology, susceptibility and clinical presentation among ENT patients at
Mulago Hospital, Uganda. South Sudan Medical Journal, 11(2), pp.31-359.

21.Sandhu, D., Gupta, V., Chhina, D.K. and Munjal, M., (2018). Clinicomicrobiological profile of
Chronic Suppurative Otitis media in a Tertiary Care Hospital. [JRDPL, 7, pp.2995-2998.

22.Khan, S.A,, Khan, N,, Igbal, M., Khan, S. and Hussain, G., (2019). Bacteriological Study of
Discharging Ear in Patients of Active Mucosal Chronic Otitis Media Attending a Tertiary
Care Hospital. Journal of Saidu Medical College, 9(1).

23.Singh M. Int ] Otorhinolaryngol Head Neck Surg. International Journal of
Otorhinolaryngology and Head and Neck Surgery. 2020 Apr;6(4):642-645.9.

24.Naqvi, S.M,, Yaseen, R. and Naqvi, Z.A., (2019). Otitis media prevalence of gram negative
bacteria in otitis media patints in ent ward / opd of Nishtar hospital multan. Professional
Medical Journal, 26(2)

25. Agrawal, R,, Khatri, P., Parihar, R. and Shah, H., (2017). Microbial assessment of chronic
suppurative otitis media in a tertiary care center of Rajasthan. Int ] Health Sci Res, 7(2),
pp-120-126.

26.Pratima Gupta, Saurabh Varshney, Shyam Kishor Kumar, Aroop Mohanty, Mithilesh
Kumar Jha Departments of Microbiology and 1 Otorhinolaryngology, All India Institute of
Medical Sciences, Rishikesh, Uttarakhand, India 17-Jul-2020

27.loannidis, A.; Chatzipanagiotou, S.; Vassilaki, N.; Giannakopoulos, P.; Hatzaki, D.; Magana,
M.; Sachlas, A.; Mpekoulis, G.; Radiotis, A.; Tsakanikos, M.; et al. Biofilm-Forming Bacteria
Implicated in Complex Otitis Media in Children in the Post-Heptavalent Pneumococcal
Conjugate Vaccine (PCV7) Era. Microorganisms 2023, 11, 545. https://doi.org/10.3390/
microorganisms11030545

28.Nagraj M, Premalatha DE. Bacteriological and mycological profile of chronic suppurative
otitis media. Int ] Otorhinolaryngol Head Neck Surg 2018;4:754.

29.Prasad, R.R,, Shree, V., Kumar, R,, Kala, K. and Kumar, P., (2017). Prevalence and antibiotic
sensitivity of Pseudomonas aeruginosa isolated from CSOM in NMCH, Patna, India. Int ]
Curr Microbiol App Sci, 6, pp.2912-6.

30. Mahmudullah Bhuiya,1 Mohammad K. I. Sarkar,2 Mehadi H. Sohag,3 Hafij Ali,2,* Chapol K.
Roy,4 Lutfa Akther,5 and Abu F. Sarker6Journal List (Enumerating Antibiotic

Susceptibility Patterns of Pseudomonas aeruginosa Isolated from Different Sources in
Dhaka City) Open Microbiol J. 2018; 12: 172-180.

125



31.Rewatkar, A.R. and Wadher, B.J., (2013). Staphylococcus aureus and Pseudomonas
aeruginosa -Biofilm formation Methods. ] Pharm Biol Sci, 8(5), pp-36-40.

32.Paola Scavone, Victoria Iribarnegaray, Ana Laura Caetano, Geraldine Schlapp, Steffen
HAfAQrtel, Pablo Zunino Pathogens and Disease, Volume 74, Issue 5, July 2016, ftw033.

33. Devaraj, C. and Sajjan, A.G., (2015). Comparision of Three Different Methods for Detection
of Biofilm in Gram Positive Cocci and Gram-Negative Bacilli Isolated from Clinical
Specimens. Journal of Pharmaceutical Sciences and Research, 7(11), p.952.

34. Shrestha, L.B., Bhattarai, N.R. and Khanal, B., (2018). Comparative evaluation of methods
for the detection of biofilm formation in coagulase-negative staphylococci and correlation
with antibiogram. Infection and drug resistance, 11, p.607.

126



Samarra J. Pure Appl. Sci., 2024; 6 (2/2): 110-127

Saif M. et al.

IRRAGI Samarra Journal of Pure and Applied Science SJPAS

Academic Scientific Joumals

www.sjpas.com

p ISSN: 2663-7405
e ISSN: 2789-6838

sl ) gl g gaat duaiall (g gaad) e LRl 45 gal) Ly Sl e i)

Zaaa) qilgd Glia dae Al g F1 G o i

Bl ey S5 el o shal) S cilanl osle sl -1

Lé‘,)"'“ ‘:\_}!L.qﬂ\ Z\_usﬂ\ Aaalall (u\}:}ﬂ\ L};_,X}:\MS) (&L};}\ e_,h: e&é -2

s AadAl

Glel) (5 sand dpsall (5 gall Ll 45 gSall LSl J e () (el deall a2y
o sl claliaall A slia g A saall culabiaal) e glia Leday )y o il 39
pladl S S it () g g 0l (o el (e Ao Gl pan 5 Al
(:\..\i\.mb k'_ll.\:ud\ e (:.\ &.\,).\H\ L_Q\).Ci\ k:_xaﬁ b);.\;“} uJY\) ay) BJ;)]\ ‘_A
Ay 4y goall lsbiaall Lbual il i) o) ) @3 AilsaS sull < LEAY) 5
gl Jbaal el pa) &3 sl S A8yl ¢ Ll 4y sl labiadl) (e (el 315 e
e el Al il @ yell AREA) milicall A8yl aladinly BeS Ali gl
Agadl) Ay giie ) <oy s Sall A jlas U A0 3l Gl 3 Ley LSl e gl sl
.Proteus vulgariss Escherishia. coli 45 -l 40 s8all &l ) 4<al)
M daglie il GVl alaea G dygad) Gldliad) asd mlE ekl
gen 2 ban Glhiie Shel aimal) Jlie G V) Sl il 5 m sl
AN e 4y pall Ak V1 ) il cladl 770 Lwlua Cilaws ) @Y 5l
Al Al Ay eall Loakll B, Lall dadeV) daglie Cuiasd
Cagall LY Sae g5 sale) 5 Lain U 8 L) cilas dadl) Ay siiall <l ) Sl
L) dagliay ol ol £l dadi  aidll 8 P vulgaris s E.coli

EJ)S:LAM j\ LA)AM ud\)“ (5.92€ 9

:&\A..ﬁ\ QLAJ&.A

2023/08/14:225Y) g s
2023/09/20 : Jeell 5 505
2023/09/26 :J s—ll &,
2024/08/30 : yaid) & )

:a,'\au.i.d\ Cilalsly

eLiil) ol piul) ¢ Lo ol 533 lgil)
4.;:}.1;.// Cfolizad/ ‘{,fj.t';'//

il gall ila glea

e

saifali9133074@gmail.com
07709133074 :dib 5l

127



