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ABSTRACT

Otitis media, an inflammation of the middle ear, is a common illness in
both childhood and adulthood. It arises due to various factors, primarily
microbiological and immunological. This study aimed at investigating
the microorganisms and fungi associated with otitis media in Iraqi
patients, as well as to examine the correlation between causative agents
(bacteria and fungi). The study was conducted between November 2017
and April 2018 at the Al-Hilla Teaching Hospital in Babylon City. A total
of 90 pus and blood samples were collected from patients aged 1-80
years with otitis media. Samples were taken from discharging ears using
sterile transport medium swabs. Of the 90 samples, 86 (95.6%) tested
positive for microbial agents, while 4 cases (4.4%) had no identifiable
causative agent. Among the infected individuals, 57 were male (63.3%)
and 33 were female (36.7%). Samples were analysed in the microbiology
laboratory in order to identify microbial species responsible for otitis
media. The highest infection rates were observed in the age groups 1-20
years (34.4%) and 41-60 years (32.2%). Immunological parameters
from the patients’ sera revealed significant differences compared to
those of the control group (N=20). While C-reactive protein levels
showed no significant difference between patients and controls, serum
interleukin-10 concentrations were found to be significantly elevated in
patients with bacterial infections.
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1. Introduction

Otitis media (OM) is an inflammation of the middle
ear, with acute OM representing its acute manifes-
tation. The diagnosis of acute OM should be based
on the presence of acute symptoms and middle ear
effusion. It is a multifactorial disease, influenced by
environmental, bacteriological, host, immunologi-
cal, and genetic factors'. OM is characterized as an
inflammatory response to either acute or persistent
stimuli, typified by the accumulation of both cellu-
lar and chemical mediators in the middle ear. These
mediators (glycoproteins, peptides, cytokines, pros-
taglandins, leukotrienes, and others) play roles in
the inflammatory process through mechanisms such
as changes in vascular permeability and chemotaxis.
OM is frequently caused by bacteria; however, sterile
cases are not uncommon. Pathogens typically enter
the middle ear from the nasopharynx via the Eus-
tachian tube.

In bacterial OM, keratinocytes can produce vari-
ous soluble inflammatory mediators in response to
injury, independent of immune cells. These include
interleukin-1 (IL-1), -6 (IL-6), and -8 (IL-8)% IL-6
is a proinflammatory cytokine that plays a key role
in the acute phase reaction, including the induction
of C-reactive protein (CRP), which is predominant-
ly synthesized by hepatocytes under the transcrip-
tional control of IL-6. IL-6 is considered a sensitive
and reliable marker of neonatal bacterial infection®.
Interleukin-10 (IL-10), a critical immunoregulatory
cytokine, is also involved in modulating the middle
ear’s inflammatory response to bacterial infection*.

This study aimed at investigating the microorgan-
isms and fungi associated with OM in Iraqi patients,
as well as to examine the correlation between causa-
tive agents (bacteria and fungi).

2. Methodology
Sterile cotton swabs and gel tubes were used in or-
der to collect ear exudate samples from a total of 90

patients diagnosed with OM. These patients attend-
ed private surgical clinics during the five-month pe-
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riod from November 2017 to the end of April 2018,
at the ENT Department of the Al-Hilla Teaching Hos-
pital in Babylon City. Our study’s control group con-
sisted of 20 healthy and randomly selected volun-
teers. All collected samples were directly cultured on
the following media: (i) blood agar, MacConkey agar,
chocolate agar, and mannitol salt agar (in which the
cultures were incubated at 37°C, for 24-48 h), and
(ii) potato dextrose agar (in which the cultures were
incubated at 25°C, for 5-7 days). Direct smears were
prepared from samples before and after culturing.
Gram staining was performed in order to differen-
tiate Gram-positive and Gram-negative bacteria. The
serum levels of CRP, IL-6, and IL-10 were determined
using ELISA kits. Data were analysed using Microsoft
Excel (2010) and SPSS version 23.

3. Results and Discussion

Out of 90 samples, 86 yielded positive microbial cul-
tures, while 4 showed no growth after 48 h. These
4 cases may involve other types of causative agents
(such as viruses, parasites, Chlamydia, or Mycoplasma),
which require more specialized detection techniques®.

Bacterial infection was the predominant cause
(62.2%) of OM, followed by mixed infections involv-
ing both fungi and bacteria (28.9%). Cases attribut-
ed solely to fungi or unknown agents accounted for
4.4%. A high proportion of the causative organisms
of OM were Gram-positive bacteria (69 isolates;
46%); a finding consistent with previous findings®.

Among the positive OM cases, 57 were male
(63.3%) and 33 female (36.7%). The age groups
1-20 years and 41-60 years exhibited the highest
infection rates, 34.4% and 32.2% respectively, while
individuals aged 61-80 years exhibited the lowest
infection rate (10%).

Serum CRP levels (measured in mg/L) were com-
pared between the OM infection and the control
groups by using one-way ANOVA with a significance
threshold of p<0.05. The mean CRP levels were sig-
nificantly higher in the bacterial (1.61 * 3.88 mg/L),
fungal (1.5+3.0 mg/L), and unknown (1.5%3.0
mg/L) cases compared to those of the control group
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Table 1. Correlations among the serum C-reactive protein (CRP), interleukin-6 (IL-6), and interleukin-10 (IL-10) levels
in Iraqi otitis media patients. Note: *, signifies a statistically significant correlation at p<0.05.

Pearson correlation
coefficient (r) IL-6 levels IL-10 levels CRP levels
IL-6 levels 1
IL-10 levels -0.078 1
CRP levels 0.256" -0.129 1

(0.10 £ 0.00 mg/L). However, the mixed OM infection
group did not exhibit a significant increase in CRP
levels (0.92 + 2.20 mg/L) when compared to those
of the control group. The least significant difference
(LSD) value was 0.97.

Serum IL-6 levels were found to be significant-
ly elevated (p<0.05) in both the unknown cause
case (157.73 £46.32 pg/mL) and the bacterial case
(144.63 + 148.78 pg/mL) groups, compared to
those of the control group (53.53 +11.01 pg/mL).
No significant increase was noted in the mixed OM
infection (119.69 +145.82 pg/mL) or fungal case
(101.02 + 27.67 pg/mL) groups. The LSD value was
70.57.

As far as the serum IL-10 levels are concerned,
only the bacterial case group exhibited a statistically
significant increase (72.1 + 22.89 pg/mL) compared
to those of the control group (57.69 + 2.97 pg/mL).
Other groups - fungal case (71.35 + 14.03 pg/mL),
mixed case (67.07 £11.08 pg/mL), and unknown
cause case (67.31+4.97 pg/mL) groups - did not
exhibit significant differences in terms of their IL-10
levels when compared to those of the control group.
The LSD value was 13.70.

The correlations between the serum levels of the
aforementioned parameters are presented in Table
1. Our findings suggest that serum CRP levels have a
strong positive correlation with those of IL-6 in OM,
thereby reinforcing their diagnostic value in distin-
guishing OM patients from healthy individuals.

Variations in infection type may be influenced by
environmental conditions, geographic factors, and
individual health status. Mixed infections likely re-

sult from a primary bacterial infection, followed by
secondary fungal colonization. Diagnosing the initial
versus the secondary agent in such cases remains
complex, as supported by previous findings®.

The present study has revealed significant age-re-
lated variations in OM incidence, with highest infec-
tion rates observed in the 1-20 and the 41-60 year
groups (34.4% and 32.2%, respectively). This may
be attributed to several predisposing factors in these
age ranges, including smoking, diet, environmental
exposures, immature immune systems (particularly
in children), and weaker physical constitutions’.

In contrast to a previous study® that has identified
the highest OM infection rates in children aged 6-12
months, the current study has found a marked sex-
based difference, with males (63.3%) being more
affected than females (36.7%). This diverges from
earlier studies that have reported no significant sex
differences, largely because their cohorts focused on
children. The higher male incidence in this study may
reflect greater exposure to environmental stressors®.

Finally, the acute stage of an OM infection appears
to correlate with elevated CRP levels, especially in the
case of bacterial OM. This supports the view that bac-
terial pathogens are more potent in inducing CRP pro-
duction than fungal or other / unidentified causes?®.

4. Conclusion
The immunological assessment of Iragi OM patients
has demonstrated significant differences compared to

that of controls. Although the serum CRP levels did not
reveal significant differences across all OM infection

179



PROCEEDINGS OF THE 2ND INTERNATIONAL BABYLON CONFERENCE
ON CLINICAL AND EXPERIMENTAL PHARMACOLOGICAL RESEARCH

PHARMAKEFTIK]I, 37, 2S, 2025 | 177-180

types, the serum IL-6 levels were found to be marked-
ly elevated in OM patients, and the serum IL-10 levels
were found to be significantly increased in those OM
patients with bacterial infections, as compared to the
respective markers’ levels of the control group.
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