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Abstract
Introduction:

related to the role of microbes in CRS subtypes are limited.

Objective:

aspirates of CRS subtypes of allergy, asthma, nasal polyps and otitis media.

Patients and Methods: In the present study, microbial culture reports of 253 nasal aspirates and 449 sinus aspirates of CRS 

Results:

 Staphylococcus aureus

Pseudomonas aeruginosa klebsiella

sinonasal aspirates of CRS subjects undergoing revision endoscopic surgery.

Conclusion:

bacteria at an early stage might prevent the exacerbation of CRS and decrease its burden.
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[1]. The mucosal bacterium has a strong effect on the immune system 

and plays an important role in the exacerbation and perpetuation 

[2-4]. Bacteria also have a possible role in 

[3]. 

respiratory tract that includes middle ear and mastoid as the nose, 

paranasal sinuses, eustachian tube and middle ear cleft is lined by 

a continuous respiratory epithelium . Further, the middle ear 

acquire respiratory pathogens from the nasopharynx and otitis 

cause sinusitis . Despite the evidence that exists for the role 

of bacteria in the middle ear, mastoid and external auditory canal 

[3]

the methodology applied, and antimicrobial usage can lead to 

[7,8]

CRS patients and its potential relationship to the manifestation 

of different subtypes or comorbidities of CRS are reported [7]. 

Hence, the present study aimed to determine the prevalence of the 

microbes in subtypes of CRS in a South Indian Population.

Patients and Methods

criteria established by the European Position Paper on Chronic 

[9]. The presence and grading of 

1 if restricted to the middle meatus; grade 2 if extending beyond 

extended to or beyond the inferior turbinate; grade 4 if massive 

region [10]

per the guidelines of Gold., et al. 2013 [11,12]. IgE levels estimated 

or infection [13]. All these patients had a detailed medical otoscopic 

examination report that includes tympanometry and puretone test 

obtaining institutional ethics committee approval.

Details of study participants such as demographic and medical 

history data including age, gender, and history of prior sinus surgery, 

the middle meatus or from other intranasal mucosal secretions 

collected at the surgery from patients using nasal endoscopic 

in the middle meatus due to blockage of sinus openings. All the 

and then aseptically transferred to the laboratory for culture in 

methods [14,15].

Data related to detailed case history, clinical examination, 

proforma. Chi-square test and multinomial logistic regression 

co-morbidities, and type of microbial pathogens. All the statistical 

Results
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common symptoms found in the CRS subjects. Further, anosmia/

Characteristic
Total

n (n%)

Nasal aspirates

at primary Visit

n (n%)

Sinus aspirates at 

n (n%)

Sinus aspirates at revision 
endoscopic surgery

n (n%)

p-value

Total 702

Sex

0.424

Female

Age

<20 yrs 0.035*

20-40 yrs

Symptoms

Anosmia/Hyposmia 0.025*

Discharge
<0.0001***

Post nasal drip 0.087

Subtypes

0.009**

Asthma 0.215

Allergy

0.035*

Table 1:

Values in parenthesis are percentages.

represented in Table 1.

negative bacilli, and 0.004% of positive bacilli. Bacterial positivity 

polymicrobial cultures, S. aureus
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S. aureus

Enterobacter

Alpha Haemolytic Staphylococcus

Staphylococcus aureus

Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella species 

severity. The prevalence of S. aureus increased in the sinus aspirates 

Total
n (n%)

Nasal aspirates
at primary Visit

n (n%)
surgery
n (n%)

Sinus aspirates at revision 
endoscopic surgery

n (n%)

Total bacterial positives 303 121 158 24

Actinomycetes

Acid Fast Bacilli

Alpha Haemolytic Streptococcus

Beta Haemolytic Streptococcus

Enterobacter sps

Moraxella sps

Staphylococcus aureus

Klebsiella sps

Pseudomonas aeruginosa

Streptococcus pneumoniae

Non-sporulating anaerobes

Proteus vulgaris

Table 2:

Values in parenthesis are percentages. 

Staphylococcus aureus

otitis media, and allergy. Increase in prevalence of gram negative 

bacteria, Pseudomonas aeruginosa

klebsiella

aspirates of CRS subjects undergoing revision endoscopic surgery. 

respect to severity, and subtypes are given in Table 2 and Figure 1.

Figure 1: 
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Discussion

treatment [4-8]. Thanasumpun., et al

study reported Coagulase Negative Staphylococcus

Staphylococcus aureus 

et al

Pseudomonas . In the present study 

Staphylococcus aureus

the nasal secretion and sinus aspirates in CRS and its endotypes 

et al. 2011; Chin., et al. 2014; Ramakrishna., et al

Refaat., et al. et al et al

[18-22]. S. aureus is reported to be present in 27% of CRS subjects 

[23,24]. In the present study 

 S. aureus obtained at 

et al

[25]. 

and surgical interventions [3]. Paranasal sinuses and middle ear 

acquire respiratory pathogens from the nasopharynx and hence 

sinusitis is usually caused by the same bacterial pathogens that 

. Irreversible changes in the middle and inner 

hearing loss in children and adults 

Staphylococcus 

aureus, Pseudomonas aeruginosa, and Streptococcus spp as the 

[3,4]. 

prevalence of the bacteria obtained from the nasal and sinus 

2 and Figure.

Staphylococcus aureus  to be the most common 

an earlier report on the microbiology of recurrent rhinosinusitis, 

gram-positive cocci mainly S. aureus  predominately present 

[28]. 

nasal polyps, asthma and allergy. Zhang., et al. 2015, reported that 

Pseudomonas aeruginosa

prior FESS history [29]. In contrast, another studies, Pseudomonas 

aeruginosa, Klebsiella sps, Enterobacter sps, Alpha Haemolytic 

Streptococcus sps, 

recalcitrance CRS [30,31]. In the present study, P. aeruginosa 

Pseudomonas aeruginosa in the nasal 

present study demonstrated a higher frequency of gram-negative 

bacteria, Klebsiella sps compared to the primary FESS cultures. 

The comparative analysis in the present study indicated a varied 

CRS. A better understanding of the role of bacteria in CRS subtypes 

may help to improve the quality of life of CRS patients.
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