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ARTICLE INFO ABSTRACT

Article history: Ear infection is one of the most common types of infections that can
Received 3 September 2019 caused by fungal and bacterial agents. The precise diagnosis of the disease
Accepted 25 November 2019 and identification of microbial agents is very important to prescribe the
Available online 1 December 2019 right drug and cure patients as soon as possible. The present study was to
Keywords: find the consistency of clinical findings and laboratory tests among patients
Correlation, suspected of ear infections over a oneyear period. In this cross-sectiona
Clinical symptoms, study conducted in 2018 to 2019, 134 ear samples of patients referred to the
laboratory test, ENT clinic of Ayatollah Rouhani hospital of Babol were collected. These
Ear infection samples were analyzed and microbial agents were identified by direct

examination and culture. The results were compared with an initia
diagnosis from a physician. Out of the 84 patients clinically diagnosed for
fungal infection, 67 cases (79.8%) were laboratory-approved, while the rate
of bacteria- infection was 33 cases (66%). Our findings showed that the
initial diagnosis of from a physician along with laboratory tests is necessary
for accurate diagnosis and treatment of ear infections.

1. Introduction

Ear infections are acute, sub-acute or Gharaghani, Seifi and M ahmoudabadi,
chronic external ear infections with major 2015a).
clinical symptoms including pain, The most common bacteria in ear
inflammation, discharge, pus, itching and infections were Pseudomonas aeruginosa
loss hearing ability (Szmuilowicz and and Saphylococcus aureus, however, other
Young, 2019). Because affected patients bacteria isolated from the outer ear
show with different complaints, a careful infections include gram-negative bacilli,
history and physical examination are very coagulase-negative  Saphylococci  (CoNS),
significant (Szmuilowicz and Young, 2019; Enterobacteriaceae, Bacillus Species,
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Gram-positive  Cocci, and
species (Addas et al., 2019).

The most common ear fungal infections
include Aspergillus and Candida
(Chowdhary, Sharma and Meis, 2017). In
these patients, identification can be made
by careful examination of the ear to look
for black or white funga colonies
(Chowdhary et a., 2017).

The predisposing factors are usualy age,
weakened immune systems, foreign body entry
into the ear canal, traumatic, scratching and
manipulation with non-sterile devices, hot and
humid air, swimming, and tinea unguium
infection (Kiakojuri et al., 2019).

The ears, nose, and throat (ENT) specialist
uses autoscopy to diagnose the infection
(Kiakojuri et a., 2016). In acute bacterial ear
infection, there is white mucus thickness,
however in chronic infection is present blood
secretion and granulation tissue (Osguthorpe and
Nielsen, 2011). The type of ear funga infection
is effective in the color created (Wang et al.,
2005).

The diagnose any illness by a specialist
physician is an available different options
(Gharaghani, Seifi and Mahmoudabadi, 2015h).
The first step is an examining the clinical signs
and symptoms of ear infections. In addition to
paraclinical findings (radiography, CT-scans,
MRIs, lab finding, pathology, etc.), it also plays
an important role in this topic (Richardson and
Johnson, 2008). A rare data is available about
the correlation between clinical symptoms and
laboratory tests of fungal and bacteria ear
infections.

The aim of study was correlation of clinical
evaluation and laboratory tests of ear infections
in patients refereed to Ayatollah Rouhani
hospital, Babol, 2018 to 2019.

Diphtheriae

2. Materials and M ethods

This descriptive  cross-sectional  study
was performed on patients referring to
Ayatollah Rouhani Hospital for Hearing,
Nose and Throat Clinic at 2018 to 2019.
The patients were selected based on easy
non-probability method. At first, after
obtaining informed consent from patients,
demographic information was recorded that
including age, sex, and occupation,
underlying  disease, duration of ear

manipulation with external devices, ear
condition, swimming, and disease
symptoms. Then, patients with symptoms
of external ear infections were selected
using an autoscopy by an otolaryngologist.
Samples were collected by suction, sterile
swab and ring and transferred to sterile
container containing sterile normal saline
and transferred to laboratory for
microbiological tests. All samples were
divided into two parts; part of the sample
was used for direct examination test and
culture for isolation of fungal isolates and
the other part was used for isolation of
bacterial agents. The Methylene blue
staining was used for direct smear staining.
The sabouraud dextrose
agar with chloramphenicol (SC) was used
for fungal agents and for bacterial agents
blood agar and chocolate agar were used.

2.1. Satistical analysis

The results were compared with clinical
findings and analyzed using Chi-square and
McNemar'stests in SPSS 16 software. P
<0.05 was considered as significant level.

3. Resaults

In the present study, 134 patients were
evaluated, including 60 males (44.78%) and
74 femaes (55.22%) (Table 1). The mean
age of these patients was 46.5 years with a
standard deviation of 19.79 and a range of 1
to 105 years old. In the present study,
women were more likely to have fungal
infection than men, whereas bacterid
infection was more common in men, which
was dtatistically significant using chi-square
method (Pvalue < 0.05). Out of the 84
patients clinicaly diagnosed for funga
infection, 67 (79.8%) were laboratory-
approved, while the rate for bacterial-origin
infection was 33 cases (66%) (Table 2).
Using the kappa method, the coefficient of
agreement  between the two  (clinical
findings with laboratory  results) was
caculated to be 0.46, which is a positive
and weak agreement. Thus, the positive
predictive value for otomycosis was 79.8%
and 66% for bacterial causes of otitis media
(Table 2). Our results indicated the severity
of different degrees of pain was seen in
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50% of patients with funga infection more
than a bacterial infection, but itching and
discharge were seen in 98.5% and 93.3% of
al patients, respectively (Table 3). The
clinical findings of tympanic membrane
perforation and ulceration were indicated in

1171

29.1% and 27.6% of all cases, respectively.
The tympanic membrane perforation was
more prevalent in bacteria infections
(36%) than funga infections (25%) (Table
3).

Table 1. Number and gender of patients with ear fungal and bacterial infections in the present study

Sex Fungal infection Bacterial infection Total
No. (%) No. (%) No. (%)
Mae 29 (34.5) 31(62) 60 (44.8)
Female 55 (65.5) 19(38) 74 (55.2)
Total 84 (100) 50 (100) 134 (100)

Table 2. The association of clinical and laboratory diagnosis of otitis mediain the present study

Laboratory diagnosis Total Positive
Clinica Otomycosis Bacteria Otitis No. (%) predi ct:)ve value Kappa coefficient
No. (%) No.(%) (%)
Otomycosis 67 (79.8) 17 (34) 84 (62.7) 79.8
Bacterial Otitis 17 (20.2) 33 (66) 50 (37.3) 66 0.46
Total 84 (62.7) 50 (37.3) 134 (100)
Table 3. Clinical signsand symptoms of bacterial and fungal ear infections in the present study
Clinical Laboratory diagnosis Total
Clinica signs Fungal Bacterial Pvalue Fungal Bacterial Pvalue No. (%)
No. (%) No. (%) No. (%) No. (%)
Pain 47 (56) 20 (40) 0.07 46 (54.8) 21 (42) 0.15 67 (50)
Itching 81 (96.4) 44 (88) 0.06 82 (97.6) 43 (86) 0.00% 125 (93.3)
Discharge 83(98.8) 49 (98) 0.7 84 (100) 48 (96) 0.06 132 (98.5)
Cana wounds 27 (32.1) 10 (20) 0.13 28 (33.3) 9(18) 0.05% 37 (27.6)
Ear tympanic
perforation 21 (25) 28 (36) 0.17 25 (29.8) 14 (28) 0.8 39 (29.1)
8= Significantly
4. Discussion clinical symptoms without having

Ear infection is an essentialy caused by

bacterial (P. aeruginosa, S. aureus, S
epidermidis, S.  pneumoniaeg, E.  coli, P.
mirabilis) and fungal pathogens (A. niger,
A. fumigatus, A. flavus, C. albicans)(Angja,
Sharma and Joshi, 2012).

A rare data is known about the
correlation between of clinical symptoms
and laboratory testing of fungal infections.

The  direct examination  test of
vulvovaginal candidiasishas shown that the
correlation between diagnosis based on
clinical symptoms and laboratory testing is
variable, indicating that observation of

laboratory-related documentation can

lead

to misdiagnosis and mistreatment (Nozhat
and Zarei, 2016).

In a study of 98 patients with vagina
candidiasis, the association of clinical
findings and laboratory results was 67.65%,
although they did not find significant
differences with some parameters such as
odor and other criteria(Dermendzhiev et
a., 2016).

In the other study, there is a difference
in the diagnosis of pityriasis versicolor and
in addition to the need for clinica
examination, consideration has been given
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to laboratory testing (Mikaeili e 4.,
2015b).

The other study was performed by
Mikeeili et a (2015) found that the
correlation between Wood light results and
direct examination test for the identification
pityriasis  versicolor was only 44%
(Mikaeili et al., 20153a).

In mixed bacterial and trichomonas
vaginal infections, a laboratory finding was
effective in the appropriate treatment of
vagina infections (Buyukbayrak et 4.,
2010, Gharael, Ebrahimzadeh and shah
bakhsh, 2014).

In totaly, the compatibility of clinica
symptoms and laboratory findings of ear
infection diagnosis on 134 patients was
74.63%. This concordance in a study
conducted by Nozhat et a. (2016) on 220
patients with vaginitis complaints was
62.9% (Nozhat and Zarei, 2016).

In a descriptive-analytic study carried
out in Bandar Abbas during 2001-2002 in
vaginitis, it was reveadled that the presence
of white discharge in 88% and 99% of the
infections were caused by bacteria and
fungi, respectively (Gharagl et al., 2014).

They concluded that failure to use
laboratory methods  often leads to
misdiagnosis, so they suggested that in
addition to clinical evaluation of the disease
and patient  complaints, consideration
should also be given to laboratory diagnosis
(Gharaei et d., 2014).

Among pulmonary bacterial infections,
a study of 152 patients found that
radiographs had sensitivity and specificity
of 100% and 89.47%, respectively.
Therefore, it was suggested that clinica
signs and symptoms should be used in the
absence of this method aong with
laboratory findings (mohamadi fard and
ebrahimzadeh, 2014).

In another cross-sectional study in Rasht
(North of Iran), the concordance between
clinical diagnosis and histopathol ogy
results on oral lesions were evaluated. This
study suggested that revision and accuracy
of clinical signs of lesions are necessary for
better diagnosis (Saravani et a., 2016).

In conclusion, our results suggested that
its better, the confirmation of clinical

findings of lesions is accompanied by
laboratory identification.
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