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INTRODUCTION
Otitis media is an emerging inammatory infection among all the age 
groups. It refers to any suppuration of the inner ear, however no 
peculiar information towards the etiology or pathogenesis is 

[1]available.  it encountered in developing nations which are percurate 
suppurative forms however, they contribute a high burden for public 

[2]health at these regions.  Other than the important consequence of a 
hearing loss it also effect on language development, Communication, 
comprehension, and behavior in early life and may leads to 

[3]disadvantages of educational and social behavior in later years.  Otitis 
media is a spectrum of illness consisting with two major branches 
Acute otitis media (AOM) and Chronic otitis media (COM). Acute 
otitis media infection of the inner ear is one of the myriads frequents 
infections in children's, although it affects adults as well. Inner ear 
infections, and the complications caused by them, diverge between 
children and adults. Children are more susceptible to developing acute 
otitis media, due to anatomical and immunological immaturity, 

[4]whereas ear infections in adults are typically chronic in nature.

As per reports 80% of the children all over the world will have to face 
otitis media throughout their life while 80-90% of them have 
encountered otitis media with some emission before school life. [5]

AOM is considered as a multi organism disorder and may be originated 
by huge categories of organisms microorganisms. However 
specically viruses contribute 20% of the overall cases with the 

[bacterial co infection cases as 65%. 6]

COM is majorly caused by presence of bacteria, moreover it can also 
be associated with fungi and virus. The most frequently isolated 
aerobic microorganisms in chronic otitis media are Escherichia spp., 
Pseudomonas aeruginosa (P. aeruginosa), Proteus spp., Klebsiella 
spp., Staphylococcus aureus (S. aureus) Citrobacter spp, Hemophilus 
influenza, and Moraxella catarrhalis and anaerobic microorganisms 

[7]are Bacteroides, Peptostreptococcus and Proprionibacterium.

If untreated/ in prociently treated cases cause complications in 
intracranial/ extracranial cavities. However the indenite use of 
antibiotics may result into emergence of resistant strains. Nowadays 
antimicrobial resistance is the one of the major concerns all over the 

[8]world due to an inadequate usage of antibiotics.

We aimed to study the antimicrobial susceptibility pattern of bacterial 
isolates in aural discharge from patients attending a tertiary care 

hospital in Gurugram, Haryana. Objective of the study was to isolate & 
identify bacterial pathogens from aural discharge and to determine the 
antibiogram of the isolated bacteria's. 

MATERIAL AND METHODS 
Study population: 
All the patients attending ENT OPD with having symptoms of otitis 
media in the given period of study were considered as the study 
population.

Study design: Hospital based observational study   

Ethical consideration: Ethical approval was obtained from the 
institutional ethical committee. 

Sample collection: 
All consecutive ear swab specimens from otitis media patients 
received in Microbiology laboratory during study time frame 
according to time convenience. This study was conducted at 
Department of Microbiology, Shree Guru Gobind Singh Tercentenary 
Hospital, Chandu, Budhera, Gurugram (SGT). 

Inclusion Criteria: 
All ear swab sample from suspected patients of otitis media (Acute 
suppurative otitis media and chronic suppurative otitis media) were 
included in this study.

Sampling collection
Ear swab was obtained from the ENT and sent to the microbiology 
laboratory for further processing.

Processing of specimen
The collected specimens were transported immediately to 
microbiology laboratory for processing. Gram staining was done from 
one swab and the other swab was inoculated on sterile blood agar (BA), 
MacConkey's agar (MA) plates and were incubated then at 37°C for 
24-48 hrs. Emergent bacterial colonies were identied according to 
standard procedures. For positive cultures Gram stain and biochemical 

[9] tests were performed for the identication of specic bacteria.

 Antimicrobial susceptibility testing
Antimicrobial susceptibility testing of the bacterial isolates were done 
on Muller Hinton Agar by disk diffusion method. The susceptibility 
result were interpreted according to the clinical Laboratory Standard 
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ABSTRACT
Background: Otitis media is an emerging inammatory infection which refers to any suppuration of the inner ear. In prociently treated cases may 
result into complications. The situation is further complicated by the emergence of antimicrobial resistant strains. Monitoring of such strains is 
required to reduce the burden of disease and its management.  To study the antimicrobial susceptibility pattern of the bacterial  Aim/Objective:
isolates in aural discharge from patients attending a tertiary care hospital in Gurugram, Haryana This hospital-based study  Material & Method: 
was assisted in the department of Microbiology. All the collected samples were plated on blood agar and MacConkey agar and incubated for 18-24 
hrs at 37C. All the colonies were subjected to standard bacteriological identication procedures. AST was carried out by disc diffusion method as 
per CLSI 2021.  Among all the 177 specimens, 132(74.57%) were observed as cultures positive while 45(25.4%) were reported as no Results:
growth. 111(62.7%) isolates were identied as GNR among them 84(47.4%) were Pseudomonas spp.,18(10.1%) Klebsiella spp and 9 (5.1%) were 
Proteus, among remaining positive cultures 21(11.8%) were identied as GPC. All klebsiella strains were found resistant to ampicillin. Few 
isolates found as MRSA with all staphylococcus isolates as sensitive towards vancomycin.  Otitis media is a matter of concern in the Conclusion:
developing countries like India. Keep the same in mind appropriate antibiotic policy should be administered so combat with such infections. 
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[10]  Institute (CLSI) guidelines 2021.

RESULTS
The current study was carried out at the Microbiology department for 
the given study period of three months. A total of 177 consecutive pus 
specimens from ENT department were received and processed in the 
central Microbiology laboratory, SGT medical college and research 
hospital. Among all the specimens 132 (74.57%) were observed as 
cultures positive while 45 (25.4%) were reported as no growth. (Table 
1)

Table 1: Distribution of all the Samples
 

Figure 1: Distribution of isolated microorganisms 

Out of the positive cultures (n=132), 111(62.7%) isolates were 
identied as GNR among them 84 (47.4%) were identied as 
Pseudomonas spp.,18 (10.2%) were identied as Klebsiella spp and 
9(5.1%) were identied as Proteus spp, in addition the remaining 
cultures 21 (11.8%) were identied as GPC (Staphylococcus spp, 
Streptococcus Pneumoniae). (Figure 1)

All the isolates (n=84) of Pseudomonas aeruginosa were observed 
sensitive towards Imipenem and Piperacillin/ Tazobactum. However 
few isolates (n=6) showed resistance to Amikacin Ciprooxacin and 
Levooxacin which is followed by Gentamicin (n=17), Amoxicillin 
(n=17), Ampicillin (n=15), Cefaclor (n=20), Cefotaxime (n=19) and 
Azithromycin (n=18). (Table 2)

Klebsiella Pneumoniae showed highest resistance (n=6) to Ampicillin 
(100%) and Cefaclor (66.6%) (n=4). Moreover moderate level of 
resistant was observed for Cefotaxime (17%), Amoxicillin (34%), 
Azithromycin (34%) and Gentamicin (66%). All the isolates (n=6) 
were found sensitive for Amikacin, Ciprooxacin, Levooxacin, 
Imipenem, and Piperacillin Tazobactum. (Table 2) Proteus spp showed 
100% sensitivity towards Amikacin, Gentamicin, Ciprooxacin, 
Levooxacin, Imipenem, and Piperacillin/ Tazobactam. Moreover 
moderate level of resistance were observed for Cefotaxime (34%), 
Amoxicillin (34%), and Azithromycin (34%). All the strains were 
found resistant to Ampicillin (100%) and Cefaclor (66%). (Table 2)

Table 2. Antimicrobial susceptibility pattern of Gram-negative 
organisms

Table 3. Antimicrobial sensitivity pattern of Gram-positive 
isolates

All the isolates of S. aureus (n=12) exhibited highest (100%) sensitive 
to Vancomycin and Linezolid. Highest no of isolates (n=4) were found 
resistant for Azithromycin and Erythromycin. However few isolates 
(n=2) showed resistance towards cephalexin, cefoxitin and 
ciprooxacin. (Table 3)

All the streptococcus pneumonia (n=4) species optochin disc is used to 
differentiate the Streptococcus pneumonia form other species of 
streptococcus. isolates showed 100% (n=4) sensitivity to Cefotaxime, 
Ciprooxacin, Levooxacin, Vancomycin and Linezolid while few 
isolates showed less sensitivity towards Erythromycin, Clindamycin, , 
Gentamicin and Erythromycin (50%)(n=2). (Table 3)

DISCUSSION
Due to pattern change in bacteriological isolates of otitis media and 
micro-organisms sensitivity towards the antibiotics, it is most 
important to identify the infection causing organism and to study its 
susceptibility pattern. In the present study, the prevalence of bacteria in 
otitis media is 75% i.e. 134 cases out of 177 cases enrolled in the study. 
Gulati et al. reported culture positivity rate as 78% while Khan et al.  
reported 70% culture positivity rate, which is quite similar to our 

[11-12]study.  However discordant results with a positivity rate of 70- 96% 
[13-15] have also been reported by some authors. In the current research 

majority of the isolates were identied as Gram- negative bacilli 
(GNB) were isolated 37 (63%), remaining were identied as Gram-
positive cocci (GPC) . 

Among GNB P. aeruginosa was the major and commonest isolate 
followed by Klebsiella spp and Staphylococcus aureus. Similar study 
was performed by Chauhan et al for bacterial and fungal agents 
causing CSOM among patients attending a tertiary care hospital in 

[16]Uttarakhand.  As per their study, the commonest organism was found 
. as P. aeruginosa which is a concordant observation with our study

Same observation have been reported by Saranya et al and 
[17,18]Aishwarya et al.

In current study, no resistance were found against to Imipenem and 
Piperacillin/ Tazobactum for P. aeruginosa isolates. However few 
isolates encountered as resistant to Amikacin, Ciprooxacin and 
Levooxacin. Saranya et al  reported highest sensitivity of P. 
aeruginosa to Amikacin, Piperacillin/Tazobactum, Ciprooxacin and 
Imipenem followed by Cefotaxime which is a concordant nding to 

[17] the present study. In our study, Klebsiella Pneumoniae as well as 
other Klebsiella spp has shown the 100% sensitive to the Amikacin, 
Ciprooxacin, Levooxacin, Imipenem, and Piperacillin tazobactum. 
Moreover moderate level resistance was seen in Cefotaxime, 
Amoxicillin, Azithromycin and Gentamicin. All Klebsiella strains 
were found resistant to Ampicillin. According to the study of Vineetha 
et al, Klebsiella spp were 100% sensitive to Imipenem and Amikacin, 
however Amoxicillin are 60-80% susceptible and shown less 
susceptibility was observed to Cephalosporin's (20-60%). Moreover, 
Wan Nur AWD et al has been observed that Klebsiella spp are second 
most common isolated Gram-negative bacilli along with antimicrobial 
sensitivity pattern of 100% sensitivity to Amikacin, Gentamicin, 

[19,20] Piperacillin Tazobactum and Imipenem. Majumder et al noted all 
the strains of GNR showed high level sensitivity (100%) towards 
Amikacin, Imipenem and Piperacillin tazobactum which is again a 

21concordant nding with the present study.  Proteus spp showed 100% 
sensitivity towards Amikacin, Gentamicin, Ciprooxacin, 
Levooxacin, Imipenem, and Piperacillin/ Tazobactam. Moreover 
moderate level of resistance were observed for Cefotaxime (34%), 
Amoxicillin (34%), and Azithromycin (34%). Majumder et al noted 
all the strains of GNR showed high level sensitivity (100%) towards 
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Amikacin, Imipenem and Piperacillin tazobactum which is again a 
concordant nding with the present study All the strains were found 

[21] resistant to Ampicillin (100%) and Cefaclor (66%). All the S. aureus 
isolates showed highly (100%) sensitive to Vancomycin and Linezolid 
while few isolates showed resistance towards Cefotaxime, 
Levooxacin, Clindamycin, Ciprooxacin, Gentamicin, Cephalexin 
and Cefoxitin. 28% of S. aureus strains were found as Methicillin 
resistant Staphylococcus aureus (MRSA). Concordant results has been 
reported by Ghogare H et al and Harshika YK et al with 100% 
sensitivity rate to the antibiotics such as Vancomycin and Linezolid 
wi th  less  sens i t iv i ty  towards  Erythromycin  (50%)and 

[22-23] Cefoxitin(56%). All the streptococcus pneumonia species 
optochin disc is used to differentiate the Streptococcus pneumonia 
form other species of streptococcus. isolates showed 100% sensitivity 
to Cefotaxime, Ciprooxacin, Levooxacin, Vancomycin and 
Linezolid while few isolates showed less sensitivity towards 
Erythromycin, Clindamycin, , Gentamicin and Erythromycin (50%).

CONCLUSION 
Otitis media is another matter of concern in the developing countries 
like India. Keep the same in mind our ndings highlight the relevance 
of Identication of the microorganisms responsible for otitis media 
and accurate antibiotic susceptibility testing of the pathogens which in 
turn play an important role in the accurate antibiotic treatment for the 
cure of such disease. This will prevent the development of drug 
resistance and various hospital acquired infections as well. Systematic 
monitoring of the antibiogram will assist the department for preparing 
antibiotic strategy in the hospital which in turn will help in advance 
coherent use of antibiotics and intercept development of resistance. 
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