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Abstract: Otitis media (OM) is a notorious inflammation of middle ear that mainly affects tympanic membrane and a 

major health problem in developing countries causing serious local damage and threatening complications. An attempt 

was made to have a glimpse of the current antibiotic sensitivity pattern, Early and effective treatment based on the 

knowledge of causative microorganisms and their antimicrobial sensitivity. A total of 89 patients clinically diagnosed of 

OM were enrolled in the study and the samples were obtained from each patient using sterile cotton swabs and cultured 

for microbial flora. Drug susceptibility testing for aerobic isolates was conducted using Kirby-Bauer disc diffusion 

method. The most common causative organisms isolated were Pseudomonas aeruginosa 24(39%) followed by 

Staphylococcus aureus 20 (33%), Coagulase negative staphylococcus (CONS) 13(21%), Escherichia coli 3 (5%), Proteus 

Vulgaris 1(2%). Antimicrobial profile of aerobic isolates revealed maximum sensitivity to Ciprofloxacin. Knowing the 

etiological agents of OM and their antimicrobial susceptibility is of essential importance for an efficient treatment, 

prevention of both complications and development of antibiotic resistance and hence, the reduction of the treatment 

costs. 
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INTRODUCTION 

Inflammation of the middle ear known as 

Otitis media, may affect tympanic membrane and 

generally this condition is caused due to upper 

respiratory tract infection [1, 2]. Otitis media may be 

classified as acute, subacute, and chronic suppurative 

otitis Media (CSOM) [3]. If the ear discharge or pus 

formation persists for longer than 12 weeks, the patient 

is supposed have chronic suppurative state. Middle ear 

infection is primarily seen in young children (80%) 

compared to adults (20%) [4, 5]. Compared to adults, 

children are more vulnerable to acquiring this condition 

because of shorter length and horizontal dimension of 

Eustachian tube. In addition, soft and thin tympanic 

membrane in children allows the easy penetration of 

pathogenic micro-organisms [6, 7]. Otitis media is more 

common among males. Male: female ratio is 1.4:1. This 

predominance in males may be due to their more 

exposed way of life [8].The otitis media is mainly 

caused by the pyogenic bacteria like Pseudomonas sp, 

Klebsiella pneumonia, Staphylococcus aureus, and 

Proteus sp [6]. These pathogens are the culprits behind 

causing stinking pus formation in the middle ear and 

interfering with normal auditory function. Apart from 

this condition, nasal allergy, cleft palate, tumors of then 

asopharynx, smoking of any family members and 

immunodeficiency etc could also engender the 

impairment of hearing capability [9, 10]. Factors which 

can reduce morbidity and mortality of otitis media 

include - proper vaccination, breastfeeding, better 

general health nutrition and public awareness [4, 7]. It 

tends to be more prevalent in areas low in sanitation , 

personal hygiene and malnutrition [7].The wide spread 

illicit prescription , sell and irradical use of broad 

spectrum antibiotics has created resilient multiple 

resistant strains of bacteria, which have adverse effect 

and obliterates ones immune potentiality  [11, 12]. The 

purpose of this study is to acquire data on the pattern of 

causative agents of otitis media & the antibiotic 
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sensitivity of the isolated organism prevalent in Sharda 

hospital. 

 

MATERIALS AND METHODS 

Study Period 

This study was performed between March 

2015 to March 2016.  

 

Study design, participants 

Detail clinical history regarding sex, age, 

history of ear discharge, antibiotic therapy, family 

history, smoking history was taken. From each patient 

two swabs of the ear discharge were collected and 

delivered quickly to the lab. Within one hours or sample 

arrival, swabs were inoculated on the MacConkey and 

blood agar plates, which were then incubated at 37 

degree Celsius for atleast 24 – 48 hours. 

 

A single colony was taken from each primary 

positive culture on blood agar, and on MacConkey agar 

and it has been identified depending on its morphology 

(colony shape, Size, color, border, and texture), and 

then examined by the microscope after being stained 

with Gram's stain. After staining, the biochemical tests 

have been done on each isolate to complete the final 

identification. The antimicrobial susceptibility testing 

was done by the agar discs diffusion method [10]. 

 

Data collection  

The study was conducted at the Sharda 

Hospital, Department of Microbiology and Department 

of Otorhinolaryngology. 

 

Inclusion criteria 

Individuals with chronic or acute whatsoever 

having inflammation of the middle ear and not under 

antibiotic regiment during sample collection was 

included in this study.  

 

Exclusion criteria 

Individuals under antibiotic therapy were 

excluded. Individuals with immune-compromised state 

due various etiologies; AIDS, cancer, pregnancy, 

malnourishment, major organ transplantation etc 

advised not to take part in the study. 

 

Ethical committee approval 

This study was approved by committee of 

ethics of Sharda University 

 

Data management and statistical analysis 

The frequency of isolated pathogens were 

grouped and tabulated while the antiobiotic 

susceptibility of such pathogens were presented by bar 

graph via Microsoft excel.   

 

RESULTS 

In this study, out of 89 samples (Ear swabs) 

collected from Department of Otorhinolaryngology, 

61(69%) sample were bacterial culture positive on 

MacConkey and blood agar for different aerobic 

bacteria and 28(31%) were culture negative. 

 

Table–1 Age and sex Distribution of cases 

Age(years) Table – 1  

Age and sex 

Distribution 

of cases 

Female Total 

≤15 Table – 1  

Age and sex 

Distribution 

of cases 

8(9%) 18(20%) 

15- 40 Table – 1  

Age and sex 

Distribution 

of cases 

27(30%) 62(69%) 

≥40 Table – 1  

Age and sex 

Distribution 

of cases 

5(6%) 9(11%) 

 

In this study, 18(20%) patients were below 15 

years of age, 62(69%) patients were in age range of 15-

40 years while 9(11%) patients were above 40 years of 

age, however, all 18 patients below 5 years of age were 

diagnosed with OM. During the study period, ear swabs 

from patients have been subjected to aerobic culture on 

blood and MacConkey agar. Isolates of various micro-

organisms were identified on the basis of cultural 

characteristics, Gram staining, and biochemical 

reactions. 
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Fig– 1 Age and sex Distribution of positive cases 

 

Table– 2 Isolation of various  pathogens 

Bacteria No. of 

Isolates 

% 
Staphylococcus aureus 20 33 

Coagulase-negative 

staphylococcus 

13 21 

Pseudomonas 

aeroginosa 

24 39 

Escherichia coli 3 5 

Proteus vulgaris 1 2 

 

Pseudomans aeroginosa and S. aureus have 

more common occurrence while  Coagulase-negative 

being moderately prevalent.  Rest organism were less 

predominant in the given area at the time of study. 

 

 
Fig– 2 represents antibiotic susceptibility pattern in Pseudomonas aeroginosa (n=24) 

 

Ciprofloxacin, impenum, ceftazidime and 

amikacin had fairly moderate efficacy while few others 

such as gentamic, cefotaxie, cefoperazone and cefepime 

were easily resisted by the organism. 
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Fig–3 represents Antibiotic susceptibility pattern in Staphylococcus aureus (n=20) 

 

Initial five antibiotics all showed the maximum 

efficacy towards killing the organism however slightly 

descending in order with respect to its potency. 

Ciprofloxacin being the most effective. While the 

following ones failed to maintain the same legacy as the 

antecedents with organism being most resilient to 

amoxicillin. 

 

 
Fig– 4 Antibiotic susceptibility pattern in Coagulase negative Staphylococcus aureus (n=13) 

 

Coagulase negative staphylococcus aureus has 

recently emerged out as a potent threat to antiobiotic 

treatment regiment and seemed to restraint  inhibitory 

potency of most of the antibiotics such Amoxicillin, co-

trimexazole, cefotexime and erythromycin. However, 

the figure depicts that linezolid, amikacin, ofloxacin, 

gentamicin and ciprofloxacin tend to have its sensiivty 

in ascending oder. 

 

DISCUSSION 

In the present study frequent occurrence of  

this diseases among the children is comparable to others 

in which Otitis Media was most prevalent in young 

children than in adults. This is basically due to shorter 

length of Eustachian tube [5, 6]. The findings obtained 

from this study, showed in males 49(55%) than in 

females 40(45%) implicating males to be more 

vulnerable to this inflammation (Fig-1). This is in 
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agreement with other studies [13,14] whose results 

depicted male: female ratio of (1.4:1). It was observed 

that gram positive bacteria were more frequent than 

gram-negative bacteria    (Table-2). This is not in 

agreement with another study where gram negative rods 

84 (72.4%) outnumbergram-positive rods 32 

(27.6%).This is due to geographic factors and variations 

of organisms in different communities [7]. 

 

Otalgia was the commonest mode of onset 

among the Otitis Media patients during the course of 

this study, which was high compared to another report 

from Iraq where Otalgia was present only in 50 (41.7%) 

patients. This onset of acute pain was characterized by 

purulent foul smelling an indication of middle ear 

infection [15]. The most common isolated organism 

was Pseudomonas aeroginosa followed by 

Staphylococcus aureus, Coagulase negative 

staphylococcus and other enteric bacteria (Table-2). 

Our study does not fetch any diverged fact, as many of 

such conducted study seemed to have same result 

worldwide.  Pseudomonas aeroginosa is the 

predominant organism in this study because it is 

anopportunistic pathogen, cosmopolitan and 

nosocomial as well [16]. Another comparative study 

was done in urban areas of Kenya and Nigeria [17] 

which showed that Proteus mirabilis was the 

commonest isolate and also in urban areas of Congo 

and Ethiopia. Another study was done by kenna et al. 

[18] also found that Pseudomonas was a predominant 

pathogen (67%). 

 

Study conducted by Nikaklagh et al. showed 

following occurrence Staphylococcus aureus (32.4%) 

followed by Pseudomonas aeroginosa (21.69%) were 

the most common ones. This could be attributed to the 

effect of climate, Ethic, geographic factors, a variation 

of organisms in different communities and localities 

and different study sites which are either hospital or 

community based [4, 7]. 

 

In this study E.coli 3(5%) was isolated as the 

only coli form-organism (Table-2); this is comparable 

to another study which reported 13 (8.4%) E.coli and 

6(4%) Klebsiella [19]. The entire organism isolated was 

subjected to various antibiotic to obtain the antibiogram 

which would suggest the suitable drugs to be preferred. 

 

Antibiogram of the isolated Pathogens 

The observation from this study indicates that 

ciprofloxacin (more than 70%) was found to be the 

most effective drug against all infectious bacteria 

isolated, both gram negative and gram positive bacteria, 

and then followed by Amikacin. (Figure -2, 3, 4 ). 

 

Antibiogram of Pseudomonas aeroginosa 

According to our study, (Figure-2), 90% of the 

isolates of Pseudomonas aeroginosa were sensitive to 

Ciprofloxacin (90%), Ceftazidime (76%), Amikacin 

(68%) which was similar to the study conducted by 

C.Manikandan and A.Amsath (2013) sensitivity to 

Ciprofloxacin, Amikacin and Ceftazidime was 

(88%),(100%) and (73%) respectively. 

 

In another study done by  Arshi et al., 

sensitivity to   Ceftazidime,  Ciprofloxacin,  

Gentamicin, Piperacillin and Tobramycin was 50%, 

33.33%,45.8%,78.3% and 54.2% respectively compared 

to the sensitivityof in this study. This difference may be 

due to thedifference in antimicrobial policies which 

vary from hospitals to hospitals. 

 

Antibiogram of Staphylococcus aureus 

This study was in accordance with other 

studies conducted by Sikkim [20] where   Erythromycin 

was resistant and sensitivity to Gentamicin was 70%. 

This study was also in agreement with the study done 

by Srikanth et al. [21] where Erythromycin was (67%) 

resistant. 

 

Antibiogram of Coagulase negative staphylococcus 

(CONS) 

The present study showed a higher sensitivity 

to Ciprofloxacin (92%), Gentamicin (77%), Ofloxacin 

(69%), Amikacin (62%), linezolid (54%) and resistant 

to Amoxicillin (85%), Co-trimoxazole (77%), 

Cefotaxime (62%) and Erythromycin (69%) ( Figure- 4 

).These results were consistent with those of other 

studies conducted who also showed a higher resistance 

to Erythromycin i.e. 75% and 91.2% respectively and 

more than 80% resistant to Amoxicillin. Our report 

suggests that organsims have become resilient to the 

conventional drugs; clear indication of the emergence 

of antibiotic resistance is becoming more common in 

this era of antibiotics.  

 

CONCLUSION 

Continuous variation of Bacterial profile due 

to misuse of drugs, variations in climate, community, 

and patient populations has been associated with the 

emergence of the drug-resistant strains. Hence, it is of 

immense concern to develop new drugs to overcome the 
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immenent threat posed by the multiple drug resilient 

strains. Strict laws need to be enacted and enforced to 

discourage the illegitimate prescription, sell and 

irradical use of broad spectrum antibiotics. 

 

Limitations & future scope of the study 

The sample size obtained was only 89 samples, 

although  the patients with Otitis Media visited often 

but had prior been under antibiotics, therefore despite of 

having infection substantial causal organism was not 

isolated rather technical missampling would further end 

up with swabbing normal flora like Staphylococcus 

epidermidis leading to mass sample rejection incurring 

low appropriate sample size. 

 

Abbreviations 

Paste Conclusion here Autonomic nervous system 

(ANS), blood pressure (BP), electrocardiogram (ECG), 

heart rate (HR),  
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