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Abstract

Introduction: CSOM is a major health problem in developing countries causing serious localdamage and threatening
complications.

Aim and objectives: To study the spectrum of bacterial and fungal etiological agents among patients clinically diagnosed as
chronic suppurative otitis media and their proper management.

Materials and Methods: This prospective study was conducted in the Department of Microbiology in association with
Department of Otorhinolaryngology. The study period was for a period of 18 months from January 2020 to June 2021.
Results: A total of 300 patients with clinical diagnosis of CSOM were included in the present study. There was a male
predominance among the cases (71%). A total of 314 isolates were obtained.

Growth was seen in 267 samples, no growth in 33 samples, pure growth in 220 samples, 47 samplesshowed mixed growth.
Most common micro-organism isolated was Pseudomonas aeruginosa (40%)followed by Staphylococcus aureus (22%).
Conclusion: Chronic suppurative otitis media is a major health problem in our setup causing seriouslocal damage and
threatening complications. An appropriate antimicrobial drugs should be prescribed after proper diagnosis of the causative
organism and its antimicrobial susceptibility pattern rather than empirical antibiotic treatment.

Keywords : Chronic suppurative otitis media, mastoid cavity, health problem

INTRODUCTION:
Chronic suppurative otitis media is defined as chronic inflammation of middle ear and mastoid cavity that
presents with recurrent ear discharge of more than three months duration through a perforated tympanic

membrane.! CSOM is a major health problem in developing countries causing serious local damage and
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threatening complications. It is an important cause of preventable hearingloss in developing countries. The
infection may begin in childhood as a complication of untreated or inadequately treated ASOM or may be
chronic in onset. The bacteria may gain entry to the middle ear through a chronic perforation.”” This study was
undertaken to know the pattern of microbes and their antimicrobial susceptibility pattern to provide a guideline
for empirical antibiotic therapy. Though the treatment of CSOM is controversial, and subject to change
particularly in developing countries, the antibiogram of these organisms have been reported to vary with time
and geographical area, probably due to use and abuse of antibiotics. Hence the need for periodic update of
antibiogram for effective chemotherapy and management of CSOM cannot be overemphasized.

Materials and Method:

This prospective study was conducted in the Department of Microbiology in association with
Department of Otorhinolaryngology

Study period : The study period was for a period of 18 months from January 2020 to June 2021.

Study Population : 300 clinically diagnosed CSOM patients attending OPD and IPD of ENT department at
tertiary care centre. Who satisfied the inclusion criteria were enrolled for the study.

Ethical consideration :Approval was obtained from the Institutional ethics committee before the
commencement of the study. Informed consent was obtained from all the patients who participatedin the study.
Statistical analysis : For statistical significance and p value determination, Chi-square test of proportion was
applied. Data was entered on Microsoft Excel for analysis. Statistical analysis werecarried out using Epi Info.
SAMPLE SIZE ESTIMATION: All ear discharge samples from cases of CSOM admitted or getting treated on
OPD basis at our centre during the prescribed study period was included in our study.

Inclusion criteria : 1. Patients diagnosed as CSOM after thorough clinical evaluation i.e. the
patientshaving ear discharge of more than 3 months.

2. Patients who were not on antibiotic (both systemic and topical) treatment forminimum of 24hours prior

to sample collection.

Exclusion criteria : 1. Patients suffering from CSOM who are on systemic antibiotics in the past 7days of
presentation.

2. Patients who are on topical medications to the ear.

3.Patients having ear discharge due to some traumatic or neoplastic condition , Patients having eardischarge
arising from otitis externa.

Sample collection :The ear discharge was collected using two sterile swabs under aseptic precautions with

the aid of an aural speculum, prior to the instillation of any topical medication. Using sterile swabs two
swabs were taken.

Specimen processing8’9 : Direct Gram stain: Shows possible pathogens present in sample.

Interpretation of bacterial culture'’: The swab on reaching the laboratory was inoculated on thefollowing

culture media .
® 5% Sheep Blood agar plate
® MacConkey agar plate
e Thioglycollate broth

After overnight incubation at 37 °C aerobically, the plates were examined for growth and culture

characteristics were identified. The isolates were identified by Grams stain morphology, motility, culture
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characteristics and biochemical reactions by the standard microbiological techniques. The isolated colonies
depending on the Gram reaction were subjected to biochemical tests foridentification.

RESULTS:

The present prospective study was conducted in the Department of Microbiology in association withDepartment
of Otorhinolaryngology, at a tertiary care center. 300 cases were included in the study. out of these 212(
70.66%) of the cases were males while 88 (29.4%) of cases were females.

In this study, 314 isolates were isolated. Growth was seen on culture in 282 cases while no growth was obtained
in 33 cases. Pure growth was noted in 220 cases while 47 cases showed mixed growth.

CSOM was bilateral in 41% of cases. Among unilateral CSOM cases, right sided involvement was noted in
(36.87%) cases while left sided involvement was noted in 80 cases (26.7%). P.aeruginosa, Staphylococcus and
Klebsiella were isolated maximally in B\L CSOM (55.90%),(52.17%) and(57.89%) respectively whereas
Pseudomonas and Staphylococcus were isolated maximally in R U\Lear (15.74%) and(30.43%) and E.coli in
53.84%.

Attico-antral type of CSOM was found in 90 cases (30%) while 210 cases (70%) were diagnosed withtubo-
tympanic type of CSOM. Among the cases with attico- antral CSOM(Unsafe type), the most common
organism isolated was Pseudomonas aeruginosa (54.6%) followed by Staphylococcus aureus(32%) and
Klebsiella species(6.6%)., 16 cases showed mixed growth.

Gram negative bacteria were found to be most sensitive to Piperacillin- tazobactam (84%) and Meropenem
(80%) followed by Piperacillin (78%) and Imipenem (77%). Highest resistance was found to Amoxicillin-
clavulanate (55%).

Among Pseudomonas aeruginosa isolates, highest sensitivity was noted for Piperacillin-tazobactam (97%),
Meropenem (95%), Cefoperazone (93%) and Piperacillin (93%). Only 68% isolates of P.aeruginosa were
found to be sensitive to Ciprofloxacin.

100% of Staphylococcus aureus isolates were found to be sensitive to Linezolid and Teichoplanin. 87% of
S.aureus isolates were Cefoxitin sensitive (MSSA). 15% of S.aureus isolates were found to be Cefoxitin
resistant (MRSA). Highest resistance among S.aureus isolates was found for Penicillin(81%) followed by
Ciprofloxacin (65%), Ampicillin(63%) and Amoxicillin-Clavulanate(54%).

Among CONS isolates, 100% were sensitive to Linezolid, 94% were sensitive to Teichoplanin and 88% were
sensitive to Amikacin. 92% isolates were resistant to Penicillin while 66% were resistant to Amoxicillin-
Clavulanate and Erythromycin,58% were resistant to Ciprofloxacin.

In our study Escherichia coli showed 80% sensitivity with Amikacin and 20% sensitivity to Ciprofloxacin. The
sensitivity of Proteus mirabilis was 100% with Amikacin, Gentamicin and Piperacillin-Tazobactam.75% of
Proteus isolates were resistant to Ciprofloxacin while 100% were resistant to Cefotaxime. Klebsiella
pneumoniae showed 85% sensitivity with Amikacin and 57% sensitivity with both Ciprofloxacin, and
Gentamycin. 100% were sensitive to Piperacillin-tazobactumwhereas only 5% were sensitive to Cefotaxime.
Among Acenitobacter isolates, 100% sensitivity was noted to Amikacin, Gentamycin, Ciprofloxacin and
Piperacillin-tazobactam while 89% isolates were sensitive to Piperacillin.

Among the isolates from unsafe CSOM, highest sensitivity was noted for Amikacin and Gentamycin(96%)
followed by Piperacillin-Tazobactam(65%). 80% isolates from unsafe CSOM wereresistant to Amoxicillin-

clavulanate.
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Table 1: Antibiotic sensitivity pattern of Gram Positive Bacteria.

Staph Aureus| CONS (n=25)

(n=69)

Sensitive Percentage
*Cefoxitin 59 (85%) -
Amoxicillin- 32(46%) 9(34%)
clavulanic acid
Gentamicin 65(94%) 17(66%)
Amikacin 65(94%) 22(88%)
Co-trimoxazole 61(88%) 14(54%)
Penicillin 13(19%) 2(8%)
Erythromycin 38(55%) 9(34%)
Clindamycin 52(75%) 20(78%)
Linezolid 69(100%) 25(100%)
Teichoplanin 69(100%) 23(94%)
Tetracycline 55(80%) 18(72%)
Ciprofloxacin 24(35%) 11(42%)
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Table 2: Antibiotic sensitivity pattern of Gram Negative Bacteria.

Pseudomo nas [Klebsiella(n=19)| E coli[Proteus (n=9)[Acenitoba

Aeroginosa (n=13) cter (n=29)

(n=127)

Sensitive Sensitive Sensitive Sensitive Sensitive
Gentamycin 95(75%) 11(57.1%) 10(80%) 9(100%) 29(100%)
Amikacin 103(81%) 16(85.7%) 10(80%) 9(100%) 29(100%)
Ciprofloxacin 86(68%) 11(57.1%) 3(20.0%) 2(25%) 29(100%)
Ceftazidime 95(75%) 12(62.5%) 7(55%) 7(63%) 10(33.3%)
Piperacillin 118(93%) 18(96.0%) 12(95%) 8(87%) 26(89%)
Cefotaxime - 3(14.3%) 3(20%) 0(0%) -
Ceftazidime 14(72%) 10(80%) 7(63%) -
clavulanic acid
Pip-Taz 123(97%) 19(100%) 13(100%)  |9(100%) 29(100%)
Cefoperazone 118(93%) - - - -
Imipenem 114(90%) - - - --
Meropenem 121 (95%) - - - -
Cefoperazone 118 (93%) - - - -
-sulbactum

Table 3 Percentage of Klebsiella spp. showing ESBL and Amp C production.(n=19)

Enzyme No. of isolates(n=19) Percentage

ESBL 1 6.25%

Amp C 2 9.37%
Discussion:

Chronic Suppurative Otitis Media (CSOM) is considered as a major public health problem inthe developing
world and India is one of the countries with high prevalence where urgent attention is needed. 11t is a persistent
disease with risk of irreversible complications and is an important cause of preventable hearing loss in adults

and children."
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This prospective study which was conducted in the Department of Microbiology inassociation with Department
of Otorhinolaryngology, of a tertiary care centre in Maharashtra state and 300 patients were included in this
study. In the present study, 314 isolates were obtained from 300 patients . CSOM was found to bemore common
among males than females with males accounting for 74% cases . This may be a reflection of the overall male
predominance of childhood infections due to anatomic, behavioural and socioeconomic differences between
males and females. Males, were predominantly affected as compared to females, were noted in the study
conducted byJ.Chauhan'* and Kombade SP et al'® . In contrast to the study conducted by Mai DRK et al'® It was
observed that females 52% werefound to be more affected with CSOM than males.

Analysis of Age distribution showed peak incidence of CSOM in the third decade of life with 32.8%cases in our
study. The peak incidence of CSOM in age groups 2—10 (37%) was noted in the study conducted by Kumar R et
al ' and in a study conducted by khalled M Saeed et al (2021)'® age preponderance was found to be in the third
decade and is similar to our study .

Pseudomonas is the predominant cause of CSOM in tropical region and does not usually inhabit the upper
respiratory tract. It’s presence in the middle ear cannot be ascribed to aninvasion through Eustachian tube (ET)
and it should be considered as a secondary invader gaining access to the middle ear through defect in TM".
Sensitivity of Pseudomonas species to imipenem and Meropenem is maximum (90 & 95%) followed by
piperacillin and cephalosporins (93%) and these are least sensitive to ciprofloxacin these are in accordance with
the study done by Harshika YK et al.*’

Sensitivity of Pseudomonas species to imipenem and aminoglycosides is maximum (93.52%) followed by
piperacillin (90.64%) and these are least sensitive to ciprofloxacin and cephalosporins was noted in a study
conducted by Smitha N R et al.*! Pseudomonas aeruginosa was found to be highly sensitive to ceftazidime,
colistin (100%), piperacillin tazobactam (95.5%) and ceftazidime-tazobactam (92.9%); and good sensitivity for
cefepime (81.8%), amikacin (77.8%), gentamicin (74.2%) and levofloxacin (76.9%).

Aztreonam, ciprofloxacin and imipenem were sensitive in 73.9%, 68%, 64.9% cases, respectively."> A study
done by Khatoon et al*. reported maximum sensitivity for colistin, piperacillin-tazobactam and ceftazidime,
while Soumya et al” observed that the most effective antibiotics for Pseudomonas aeruginosa were
piperacillin and piperacillin tazobactam

In this study, S. aureus isolates showed alarming resistance to ciprofloxacin, which could bedue to irrational
use, inadequate dosage and also its availability over the counter. In contrast, least resistance was seen to
Linezolid , Teicoplanin and aminoglycosides. 10 isolates were found to be methicillin resistant Staphylococcus
aureus, which are 100% sensitive to vancomycin and linezolid.

The frequency of Staphylococcus aureus in the middle ear infections can be attributed to their ubiquitous nature
and high carriage of resistant strains in the external auditory canaland upper respiratory tract.

In a study conducted by Xu J et al**

the rates of S aureus and P aeruginosa susceptibility to ciprofloxacin were
only 69.8% and 60%, respectively. However Staphylococcus aureus, which are100% sensitive to vancomycin and
linezolid. Similar findings were noted in our study .

In the present study, Acinetobacter baumannii was highly sensitive (100%) to ciprofloxacin . Gentamycin ,
Amikacin and piperacillin Tazobactum . In a study by Kombade SP et al'’ It was 66.7% sensitive to
gentamicin and had a low sensitivity for amikacin. It was fully resistant to cefepime, cotrimoxazole and
levofloxacin. A study done by Sahu et al.* reported the organism to be highly susceptible to aminoglycosides
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and fluoroquinolones.

Among Enterobacteriaceae, the most effective antibiotics were piperacillin tazobactam, ceftazidime-Clavulinic
acid and , amikacin . it was 100% sensitive to piperacillin tazobactum..The observations are comparable with the
study of Kombade SP et al'"’ and Harshika et al.*

In our study Proteus spp showed 100% sensitivity to Amikacin , Gentamycin ,piperacillinTazobactum and
63% sensitive to cephalosporins . similar findings were noted in a studyconducted by Kalpana S et al.?® and
Kumar R et al."”

In the present study the rates of ESBL and Amp C were determined among the isolates of E.coli and Klebsiella
spp. resistant to ceftazidime. In our study, out of 52 isolates of E.coli andKlebsiella spp., 13% were found to be
positive for ESBL production .The ESBLs are generally widespread among members of Enterobacteriaceae .
This is in concordance with the studiesof Aggarwal et al*® and Picao et al*’” who documented ESBL production
of about 21% .

ESBL producing organisms are frequently resistant to other classes of antibiotics, includingaminoglycosides and
fluoroquinolones due to the coexistence of genes encoding drug resistance to other antibiotics on the plasmids
which encode ESBL. With regard to Amp C -lactamases in the present study 9% of the E.coli andKlebsiella
isolates were observed to produce Amp C producer but the study done by Parveen et al*’, Amp C production was
observed in 55.5%. Above studies showed that, the microbial flora and antibiotic sensitivity vary between different
regions and based on patient population. So, there is always the need for frequentanalysis and update of the
microbial profile in every geographical region.

CONCLUSION

Chronic suppurative otitis media is a major health problem in our setup causing serious local damage and
threatening complications. An appropriate antimicrobial drugs should be prescribed after proper diagnosis of the
causative organism and its antimicrobial susceptibility pattern rather than empirical antibiotic treatment. The
results of this study indicate that ESBL and Amp C production is a major mechanism of resistance to
cephalosporins among the isolates of Gram negativebacteria. The emergence of organisms possessing

combinations of B- lactamases like ESBL and Amp C beta lactamases.
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