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Bacteriology in Patients With Chronic rhinosinusitis in North of Iran (Sari)
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Background: Chronic rhinosinusitis is an inflammatory-infectious disease involved paranasal sinuses as a common site of microbial 
pathogens and infections in patients suffering from the disease. The disease is labeled chronic when it lasts for more than 12 weeks.
Objectives: As these infections constitute an important cause of morbidity it can be a strong life-threatening factor, in this investigation 
we examine the bacterial strains involved in development of chronic rhinosinusitis.
Materials and Methods: This research was a prospective study of the bacterial strains involved in development of chronic rhinosinusitis 
in patients referred to Bou-Ali Sina Hospital in Sari, Iran. The study population included 253 patients with chronic rhinosinusitis. Samples 
were collected from all patients’ nasal discharge, which were cultured to investigate the type of microbial infection. The staining 
methods were Gram staining, Chinese ink staining, acid-fast staining and Papanicolaou staining. Finally, specific tests for detection and 
differentiation of the strains were performed.
Results: Out of 253 patients, 124 (49.1%) were adult male, 49 (19/36%) were adult female and 80 patients (31.62%) were children under 5 years. 
The most common clinical symptoms including post-nasal drip (40.47%) and headache (32.62%). In general, the most isolated bacteria 
were Staphylococcus aureus (37.1%) and Pneumococcus (23.53%).
Conclusions: In this study, it was found that S. aureus and Pneumococcus contributed the most to development of chronic rhinosinusitis.
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Implication for health policy/practice/research/medical education:
It was found that S. aureus and Pneumococcus contributed the most to development of chronic rhinosinusitis that can provide evidences about suitable 
antibiotic therapy.
Copyright ©  2013, Ahvaz Jundishapur University of Medical Sciences; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Cre-
ative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Chronic rhinosinusitis is an inflammatory-infectious 

disease that can affect frontal, sphenoid, ethmoid, and 
maxillary sinuses. The disease is called chronic if the dis-
ease persists for more than three months from its onset 
(1, 2). The global prevalence of rhinosinusitis has been 
estimated between 14% and 15% in various communities, 
which makes it one of the most prevalent chronic diseas-
es in the world (3, 4). Moreover, owing to its accompany-
ing complications, the disease is considered to be among 
the ten most debilitating diseases (5). Some symptoms of 
rhinosinusitis are: a feeling of fullness in the face, nasal 
congestion and obstruction, post-nasal drip, erythema 
and edema of forehead or cheeks, olfactory disorder, 
cough, and edema and hyperemia of nasal mucosa (6). 

Several factors contributed to the disease, ranging from 
environmental factors to genetic ones (7), among which 
the acute rhinosinusitis that has not been completely 
cured is more likely to turn to the chronic form (8). Dif-
ferent complications have been reported for the disease, 
including orbital cellulitis, periosteal abscess, osteomy-
elitis, intracranial complications, and cavernous sinus 
thrombosis (9). The standard diagnostic method for rhi-

nosinusitis is CT-scan. However, in order to find the un-
derlying causes of the disease and determine the feasible 
antibiotic, it is always necessary to perform bacterial cul-
ture and determine the pathogens (10).

 The important bacterial pathogens in acute rhinosi-
nusitis are Streptococcus. pneumoniae, Haemophilus influ-
enzae, and Moraxella catarrhalis, whereas anaerobic bacte-
ria and Staphylococcus aureus are considerable in chronic 
rhinosinusitis.

2. Objectives
The direct and indirect virulent characteristics of these 

bacteria need the prescription of suitable antimicrobial 
therapy directed against all microorganisms in mixed 
infections (11). Considering the importance of this issue, 
we have studied the bacterial strains involved in develop-
ment of chronic rhinosinusitis.

3. Patients and Methods
This is a prospective study, which was carried out in two 

years on patients with chronic rhinosinusitis who were 
referred to the Bu-Ali Sina Hospital, in Sari, Iran. We in-
cluded 253 patients. Culture samples were obtained by 



Madani SA et al.

Jundishapur J Microbiol. 2013;6(8):e71932

sampling from nasal and pharyngeal discharges, sinus 
puncture, sinus orifice samples taken by a swab, and the 
samples obtained during surgical operations. We pre-
pared smears from the samples and then stained them 
for primary evaluations.

The staining methods used in this study were Gram 
staining to study bacterial morphology, Chinese ink 
staining to detect the capsulated bacteria, acid-fast 
staining, and Papanicolaou staining. Then, the samples 
were cultured on agar (Merck, Germany), chocolate agar 
(Merck, Germany), under 10 - 15% CO2 pressure, Mac Con-
key (Merck, Germany), and eosin methylene blue media 
(Merck, Germany). The culture media were incubated at 
37ºC for 24 hours, and after emergence of the colonies, 
the primary differential diagnosis tests were performed 
on the colonies. Then, specific tests for detection and dif-
ferentiation of the strains were performed.

4. Results
The study was performed on 253 patients, among whom 

124 patients (49.01%) were male, 129 patients (50.98%) 
were female. 80 patients (31.62%) in this study were chil-
dren under 5 years old. 

Table 1. Frequency of Clinical Symptoms Among the Patients

Clinical Symptom Frequency, %

Extreme post-nasal drip 40.03

Headache particularly in the forehead 32.62

Nasal obstruction 9.77

Respiratory problems and snoring 7.03

Local pain on sinuses and peri-orbital 
region

5.47

Frequent common cold 5.07

Table 2. Frequency of Microorganisms Isolated From Pharyn-
geal Samples

Microorganism Strain No. %

Neisseria 147 26.48

Pneumococcus 140 25.22

Staphylococcus aureus 131 23.6

Alpha-hemolytic streptococci 102 18.37

Beta-hemolytic streptococci 22 3.96

Klebsiellaozaenae 7 1.26

Diphtheroid 2 0.36

Pseudomonas  2 0.36

Citrobacter  1 0.18

Haemophilusparainfluenzae 1 0.18

The clinical symptoms of the patients according to their 

prevalence were extreme post-nasal drip (40.03%), head-
ache particularly in the forehead (32.62%), nasal conges-
tion (9.77%), respiratory problem and snoring (7.03%), 
local pain on sinuses and peri-orbital region (5.47%), and 
frequent common cold (5.07%) (Table 1).

From the samples, 830 bacterial strains were isolated, 
among which 555 (66.86%) and 275 (33.13%) strains were 
isolated from pharyngeal and nasal discharges, respec-
tively. The most frequently isolated strain from pharynge-
al samples was Neisseria (26.48%) and the least frequently 
isolated strains were H. parainfluenzae (0.18%) and Citro-
bacter (0.18%), respectively (Table 2). With regard to the 
bacteria isolated from nasal samples, S. aureus (64.36%) 
and H. parainfluenzae were the most and the least fre-
quently isolated strains, respectively (Table 3). 

Table 3. Incidence of Microorganisms Isolated From Nasal 
Samples

Microorganism Strain No. %

Staphylococcus aureus 177 64.36

Pneumococcus 49 17.81

Neisseria 33 12

Alpha-hemolytic streptococci 8 2.9

Klebsiellaozaenae 4 1.45

Diphtheroid 3 1.09

Citrobacter  1 0.36

Beta-hemolytic streptococci - -

Pseudomonas  - -

Haemophilusparainfluenzae - -

Table 4. The Frequency of Microorganisms Isolated From the 
Nasal and Pharyngeal Samples in both genders.

Microorganism Frequency in 
Men, No. (%)

Frequency in 
Women, No. (%)

Staphylococcus aureus 103 (47.68) 113 (52.31)

Pneumococcus 72 (46.15) 84 (53.84)

NeisseriaandBranha-
mella

80 (50.31) 79 (49.68)

Alpha-hemolytic strep-
tococci

49 (44.54) 61 (55.45)

Beta-hemolytic strepto-
cocci

11 (50) 11 (50)

Klebsiellaozaenae 5 (45.45) 6 (54.54)

Diphtheroid 1 (20) 4 (80)

Citrobacter  1 (50) 1 (50)

Pseudomonas  2 (100) -

Haemophilusparainflu-
enzae

1 (100) -
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Considering the frequency of different strains in male 
and female patients, bacteria such as S. aureus, Pneumo-
coccus, alpha-hemolytic Streptococci, Klebsiella, and Diph-
theroid were more common among female patients. 
while the infection frequency with beta-hemolytic Strepto-
cocci, Neisseria , and Branhamella were similar in male and 
female patients (Table 4). In general, the most and the 
least frequent bacteria isolated from the patients were 
S. aureus (37.1%) and H. parainfluenzae (0.12%), respectively 
(Table 5). 

Table 5. Frequency of Microorganisms Isolated From the Pa-
tients’ Nasal and Pharyngeal Samples

Microorganism No. %

Staphylococcus aureus 37.1

Pneumococcus 23.53

Neisseria 21.68

Alpha-hemolytic streptococci 13.25

Beta-hemolytic streptococci 2.65

Klebsiellaozaenae 1.35

Diphtheroid 0.6

Citrobacter  0.25

Pseudomonas  0.25

Haemophilusparainfluenzae 0.12

5. Discussion
Chronic rhinosinusitis is an inflammatory-infectious 

disease involving the nose and its surrounding sinuses. 
The condition is called chronic when it lasts more than 
12 weeks from its onset (12). The disease affects more than 
15% of the population (13). In our study, the most frequent-
ly observed symptoms were extreme post-nasal drip, 
headache particularly in the forehead, and nasal obstruc-
tion. This is similar to the results reported by Fokkens et 
al. They reported nasal congestion, post-nasal drip, facial 
pain or fullness, and reduced olfactory sensation as ma-
jor symptoms of the disease (14).

 In our study, the most frequent isolated bacteria were 
S. aureus, followed by Pneumococcus and Neisseria. More-
over, the least frequent strains were H. parainfluenzae, 
Pseudomonas, and Citrobacter. Our results had some dis-
similarities with those reported by Mantovani et al. In 
their study, the commonest bacterium was Gram-neg-
ative; Pseudomonas aeruginosa (27.6%), followed by two 
Gram-positive bacteria; S. aureus and S. epidermis (15). 

The difference could probably be explained by their 
smaller sample size (62 patients) and limited sampling 
scope, samples only obtained from the maxillary sinus. 
In another study, Busaba et al. evaluated the microbiol-
ogy of chronic ethmoidal sinusitis in 263 patients. They 
reported that coagulase-negative Staphylococcus (51%) was 
the commonest bacterium isolated from the patients, 

followed by S. aureus (18%) (16). This is while S. aureus was 
the most frequent microorganism isolated in the cur-
rent study. Yildirim et al. (17) collected samples from 48 
patients who underwent medical treatment at least for 
three months, and were candidate for surgery since they 
did not respond to the treatment. In their investigation, 
the most frequent microorganisms isolated were coagu-
lase-negative Staphylococcus (45.8%), and then S. pneumo-
nia (16.7%), Enterobacteriaceae (16.7%), S. aureus (10.4%), and 
P. aeruginosa (10.4%). 

Torabi et al. studied 88 patients with chronic rhino-
sinusitis who were resistant to the medical treatment. 
They obtained samples using endoscopic methods. In 
their study, the commonest strains were coagulase-nega-
tive Staphylococcus (29.5%), S. aureus (19.1%), and Klebsiella 
(14.1%) (6). In most studies, coagulase-negative Staphylo-
coccus has been reported as the most frequent strain, fol-
lowed by S. aureus. This is while in our study, S. aureus and 
then Pneumococcus were the most frequently isolated 
strains. The difference between the results could be prob-
ably attributed to the differences in sampling method 
and the studied populations.
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