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Sinusitis, which is also referred to as rhinosinusitis, is one of the most prevalent causes of clinical visits in the United States. 
It is also one of the primary reasons why antibiotics are prescribed. This study aimed to identify the types of bacteria that cause 
sinusitis and find out the most effective types of antibiotics to optimise the success of treatment. Samples were collected with a 
sterile swab, which was gently inserted into the nasal cavity, then directed towards the sinus area. They were grown on nutrient 
media such as blood agar, MacConkey agar and Mueller-Hinton agar. Gram stain technology was used to identify bacteria such 
as Staphylococcus sp., Streptococcus sp., Haemophilus influenzae, Moraxella catarrhalis, biochemical tests were carried out, 
including catalase, oxidase, carbohydrate fermentation, and API (analytical profile index) test strips were used. The sensitivity of 
bacteria to antibiotics was examined using CLSI standards to ensure the accuracy of the results by culturing the bacteria on 
Mueller Hinton agar medium and placing the antibiotic disks. The results were recorded for sensitivity, intermediate sensitivity 
and resistance. Zone diameter measurements were taken to determine the effectiveness of the antibiotics. The results showed 
that the percentage of positive cases for H. influenzae was 36.7%, Moraxella catarrhalis 24.7%, S. aureus 16.0%, S. pneumo-
niae 15.3%, and Staphylococcus epidermidis 8.0%. H. influenzae showed full sensitivity to ceftriaxone, gentamycin, and van-
comycin, while Moraxella catarrhalis was fully sensitive to ceftriaxone, imipenem, vancomycin, and oxacillin. S. aureus was 
sensitive to ceftriaxone, imipenem, gentamycin, vancomycin, and erythromycin. S. pneumoniae showed sensitivity to penicillin, 
gentamycin, and vancomycin. S. epidermidis was sensitive to gentamycin, nitrofurantoin, and erythromycin. The study con-
cluded that the bacteria H. influenzae and Moraxella catarrhalis were the most common in sinusitis, with high sensitivity to 
common antibiotics such as ceftriaxone and gentamycin. This indicates the effectiveness of these antibiotics in treatment, which 
helps guide appropriate treatment and reduce bacterial resistance.  

Keywords: rhinosinusitis; antibiotic resistance; Escherichia coli; Haemophilus influenza; Streptococcus pneumoniae; electro-
phoresis; PCR technique.  

Introduction  
 

Acute sinusitis refers to a bacterial infection in the sinuses. 
The more appropriate word is rhinosinusitis, as the sinus passages are 
connected to the nasal passages. Prescriptions for antibiotics typically 
originate from this source in both the United States and worldwide. 
Clearly defined treatment strategies for this common diagnosis are 
crucial in light of current guidelines and concerns regarding antibiotic 
resistance and the appropriate use of antibiotics (Mohammad et al., 
2024; Furkatov et al., 2025). Viral infections are the most common 
cause of acute rhinosinusitis. Viral rhinosinusitis (VRS) is mostly cau-
sed by rhinovirus, adenovirus, influenza virus, and parainfluenza vi-
rus. S. pneumoniae, Haemophilus influenzae, and Moraxella cata-
rrhalis are the predominant pathogens responsible for acute bacterial 
rhinosinusitis (ABRS), with occurrence rates of 38%, 36%, and 16% 
respectively (Chow et al., 2012; Min et al., 2025). While fungal infec-
tions are uncommon, they primarily impact individuals with wea-
kened immune systems, such as those with uncontrolled diabetes, 
HIV, cancer patients undergoing treatment, or individuals taking 
immunosuppressants for organ transplantation or rheumatologic con-
ditions. It is worth noting that fungal infections can also lead to acute 
rhinosinusitis. Some of the common species include Aspergillus, 
Rhizopus, Mucor, and Rhizomucor.  

It is crucial to distinguish between allergic fungal sinusitis (AFS), 
which occurs in individuals without weakened immune systems and 
manifests as a mass-like growth in a sinus canal, typically causing 
persistent symptoms, and acute invasive fungal sinusitis (IFS), which 

affects immunocompromised patients. While AFS will be referenced 
in other settings, the constraints of space restrict its inclusion in this 
specific work (Bahethi et al., 2024; Essa et al., 2024). Acute rhinosi-
nusitis accounts for 20% of antibiotic prescriptions in humans. This 
places it as the eighth most prevalent cause for medication usage. 
Approximately 6% to 7% of children with respiratory issues get acute 
rhinosinusitis. Annually, approximately 16% of individuals receive a 
diagnosis of acute bacterial rhinosinusitis (ABRS). Due to the manner 
in which this clinical report is constructed, there is a possibility that 
the provided number is too elevated. The likelihood of viral rhinosi-
nusitis (VRS) progressing into a bacterial infection in adults ranges 
from 0.5% to 2%. Among children, this occurrence has a frequency 
of 5% to 10% (Rosenfeld, 2016).  

Rhinosinusitis occurs when the sinuses and nasal passageways 
are unable to effectively eliminate these antigens, leading to an in-
flammatory illness. The condition often manifests through three pri-
mary mechanisms: increased viscosity of sinus fluids (as observed in 
cystic fibrosis), impaired ciliary function (as seen in Kartagener syn-
drome), or obstruction of sinus openings due to structural factors such 
as a tumour or septal deviation. The temporary blockage of outflow 
areas typically occurs due to inflammation in the region produced by 
upper respiratory tract infections (URI) or nasal allergies, both of 
which result in rhinosinusitis. Under these circumstances, bacteria 
have the ability to enter the typically sterile paranasal airways, estab-
lish themselves, and proliferate. The spread of a sinus infection to 
adjacent areas such as the brain and orbit through the valveless diploic 
veins can have severe consequences. The cranial layer of the inner 
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cancellous bone contains lines (Liva et al., 2021; Sato et al., 2021). 
The sinuses are lined with ciliated pseudostratified columnar epithe-
lium, which plays a crucial role in maintaining their health. The cilia 
present in this epithelium aid in the removal of debris, mucus, and 
other particles from the sinuses. The normal course of this process is 
interrupted by the swelling of the mucous membranes, infiltration of 
lymphocytes and granulocytes, transformation of cells in the sinuses, 
and the excessive growth of fibroblasts after an episode of acute rhi-
nosinusitis (Dinç et al., 2020; Qassim Mohammad et al., 2024).  

The exact incidence of bacterial infection in patients diagnosed 
with acute rhinosinusitis (ARS) is uncertain because of the challenge 
of differentiating between viral and bacterial infections. Bacterial and 
viral acute respiratory syndromes (ARS) display similar clinical fea-
tures. There are no clinical observations that may be utilized to fore-
cast if acute respiratory syndrome (ARS) is caused by bacteria, such 
as alterations in the color or consistency of nasal discharge. Traditio-
nal imaging techniques lack the necessary precision and accuracy. 
Various imaging, clinical, and laboratory techniques have been used 
to improve the chances of accurately diagnosing bacterial acute rhino-
sinusitis (ARS) (Berger & Berger, 2011). The aim of the study is to 
identify the types of bacteria that cause sinusitis and find out the most 
effective types of antibiotics to optimise the success of treatment.  
 
Materials amd methods  
 

Standard microbiological procedures were used in the study to in-
vestigate 150 nasal swabs from patients presenting with sinusitis. 
The study involved individuals aged from 25 to 45 years. Sterile nasal 
swabs were collected from patients  at Al-Habobbi Teaching Hospit-
al, for the period between 10/2/2024 and 10/7/2024.  

Before the samples were taken, all of the patients who were going 
to be part of this study were properly informed and gave their verbal 
permission. The Committee on Publication Ethics at the Thi-Qar 
Health Directorate, Al-Habbobi Teaching Hospital gave its approval 
to the study.  

The patients were asked to assume a comfortable position with 
their heads slightly tilted back to facilitate access. A sterile swab was 
gently inserted into the nasal cavity and directed toward the sinus 
area. Care was taken to avoid causing any discomfort or injury. 
The swab was gently rolled to collect a sufficient sample from the 
mucosal surface. After collecting the sample, the swab was carefully 
withdrawn and placed in a sterile transport tube. The tube was closed 
and labeled with the relevant patient information. The collected sam-
ples were transported to the laboratory under appropriate conditions to 
prevent contamination or decomposition. Once the samples arrived at 
the laboratory, they were processed according to approved protocols 
for bacterial culture and susceptibility testing.  

Using conventional microbiological techniques, we were able to 
identify the presence of the following bacteria ; S. aureus, S. pneumo-
nia, S. epidermidis, H. influenzae, and Moraxella catarrhalis. Bacteri-
al sinusitis was diagnosed using the Gram stained smear technique. 
Plates of Muller Hinton agar, eosin-methylene blue (EMB) agar, and 
blood agar were streaked to grow the samples. After that, the plates 
were heated to 37 °C and maintained in an oxygen-controlled cham-
ber for at least two days. The features of the isolates' growth were 
written down. On many plates, there was no growth. The cultures 
were purified through subculturing and then stored in a refrigerator 
for further research. Gram staining and conventional biochemical 
tests including catalase, oxidase, mannitol salt agar (MSA), and he-
molysis were used to identify the bacteria that were collected from the 
sinus after they were subjected to aerobic conditions. The hemolytic 
effects on human blood agar media were used to identify the Strepto-
coccus and Staphylococcus types. There are many methods for detect-
ing Gram-negative bacteria. They were identified using the gram 
stain, which appears red in color. They were identified using culture 
on media and also through biochemical tests such as oxidase, catalase, 
carbohydrate fermentation, and API (analytical profile index) test 
strips. Every single colony was cultivated overnight in nutritive broth 
to see how sensitive the isolates were to antibiotics. After dipping the 
sterile swab in the bacterial solution, it was rubbed across the platform 

to ensure that the bacteria were evenly disseminated across the Mul-
ler-Hinton agar medium. Antibiotic discs were used to carefully space 
the agar plates. This set of antibiotic discs had ampicillin, ceftriaxone, 
imipenem, cephazolin, gentamycin, nitrofurantoin, penicillin, strep-
tomycin, vancomycin, clindamycin, erythromycin, and oxacillin on it. 
In our study, antibiotic discs produced by Liofilchem were used. 
We performed sensitivity analyses according to CLSI standards is-
sued in 2023. We used standard control strains Escherichia coli and 
S. aureus to ensure the validity and accuracy of the test results.  

Statistical analysis is often used to analyze quantitative data and 
provides methods for data description and simple inference for conti-
nuous and categorical data. The procedure involves the collection of 
data leading to a test of the relationship between two statistical data 
sets. All the information in this study is shown as the mean with a 
standard variation. The statistical studies were done with SPSS (ver-
sion 26) and the dependent t-test (two-tailed) and the independent t-
test (two-tailed) for variables with a normally distributed distribution. 
For variables with a non-normal distribution, the Mann-Whitney U 
test and the Wilcoxon test were used. P < 0.05 was seen as statistical-
ly significant.  
 
Results  
 

Bacterial species distribution in sinusitis cases. In the study, the 
distribution of positive and negative cases for different bacteria was 
analyzed. The results showed that the percentage of positive cases of 
H. influenzae bacteria was 36.7%, while the percentage of negative 
cases was 63.3%. For Moraxella catarrhalis, the percentage of posi-
tive cases was 24.7%, while the percentage of negative cases was 
75.3%. As for S. aureus bacteria, the percentage of positive cases was 
16.0%, while the percentage of negative cases was 84.0%. For 
S. pneumoniae, the percentage of positive cases was 15.3%, while the 
percentage of negative cases was 84.7%. Finally, for S. epidermidis 
bacteria, the percentage of positive cases was 8.0%, while the percen-
tage of negative cases was 92.0%.  

Table 1  
Frequency and percentage of positive and negative cases  
for different bacterial species  

Species  Number of cases Frequency, % 

Haemophilus influenzae positive   55 36.7 
negative   95 63.3  

Moraxella catarrhalis positive   37 24.7  
negative 113 75.3  

Staphylococcus aureus positive   24 16.0  
negative 126 84.0  

Streptococcus  
pneumoniae 

positive   23 15.3  
negative 127 84.7  

Staphylococcus  
epidermidis 

positive   12   8.0  
negative 138 92.0  

Total 150 100.0  
 

Antibiotic susceptibility of Haemophilus influenzae in sinusitis 
cases. The sensitivity of H. influenzae to a group of antibiotics was 
evaluated, and the results shown in Table 2.  

Table 2  
Distribution of Haemophilus influenzae susceptibility,  
intermediate reaction and resistance to the various antibiotics  

Antibiotics Susceptibility 
resistance intermediate sensitive 

Ampicillin 1 54 0 
Ceftriaxon 0 1 54 
Imipenem 36 19 0 
Cephazolin 55 0 0 
Gentamycin 0 0 55 
Nitrofurantoin 0 1 54 
Vancomycin 0 0 55 
Oxacillin 1 54 0 
Penicillin 54 0 1 
Erythromycin 0 1 54 
Clindamycin 55 0 0 
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Antibiotic resistance profiles of Moraxella catarrhalis isolated 
from sinusitis patients. The sensitivity of M. catarrhalis to the various 
antibiotics was classified in Table 3.  

Table 3  
Classification of Moraxella catarrhalis resistance,  
intermediate susceptibility, and sensitivity to the various antibiotics  

Antibiotics Susceptibility 
resistance intermediate sensitive 

Ampicillin 37 0 0 
Ceftriaxon 0 0 37 
Imipenem 37 0 0 
Cephazolin 0 37 0 
Gentamycin 0 0 37 
Nitrofurantoin 0 0 37 
Vancomycin 37 0 0 
Oxacillin 37 0 0 
Penicillin 0 37 0 
Erythromycin 4 0 33 
Clindamycin 0 37 0 

 

Antibiotic susceptibility patterns of Staphylococcus aureus iso-
lated from sinusitis cases. The sensitivity of S. aureus to the various 
antibiotics is presented in Table 4.  

Table 4  
Analysis of Staphylococcus aureus resistance,  
intermediate susceptibility, and sensitivity to various antibiotics  

Antibiotics Susceptibility 
resistance intermediate sensitive 

Ampicillin 0 24 0 
Ceftriaxon 0 0 24 
Imipenem 0 24 0 
Cephazolin 24 0 0 
Gentamycin 0 0 24 
Nitrofurantoin 0 24 0 
Vancomycin 0 0 24 
Oxacillin 0 24 0 
Penicillin 11 13 0 
Erythromycin 0 0 24 
Clindamycin 0 24 0 

 

Antibiotic susceptibility patterns of Streptococcus pneumoniae 
isolated from sinusitis cases. The sensitivity of S. pneumoniae to the 
various antibiotics is presented in Table 5.  

Table 5  
Analysis of Streptococcus pneumoniae resistance,  
intermediate susceptibility, and sensitivity to the various antibiotics  

Antibiotics Susceptibility 
resistance intermediate sensitive 

Ampicillin 22 0 0 
Ceftriaxon 0 22 0 
Imipenem 0 22 0 
Cephazolin 22 0 0 
Gentamycin 0 0 22 
Nitrofurantoin 0 22 0 
Vancomycin 0 0 22 
Oxacillin 22 0 0 
Penicillin 0 0 22 
Erythromycin 0 22 0 
Clindamycin 22 0 0 

 

Antibiotic susceptibility profiles of Staphylococcus epidermidis 
isolated from sinusitis cases. The sensitivity of S. epidermidis to the 
various antibiotics is presented in Table 6.  
 
Discussion  
 

Acute rhinosinusitis (ARS) is a commonly observed condition in 
primary care settings, and it is a leading reason for prescribing anti-
biotics. Antibiotics are administered in 82–88% of patient visits for 
ARS (Dhar et al., 2024). Guidelines discourage the use of antibiotics 
in the majority of cases of acute respiratory syndrome (ARS), and a 
growing body of evidence suggests that antibiotics do not provide a 

significant advantage in most ARS cases. The main cause of acute 
bacterial rhinosinusitis is the small proportion of viral sinus infections 
that progress to this condition. However, the frequency of bacterial in-
fection in acute rhinosinusitis (ARS) varies significantly in the scien-
tific literature, ranging from 0.5% to 86%, depending on the popula-
tion studied and the diagnostic method used to confirm bacterial sinu-
sitis.  

Table 6 
Analysis of Staphylococcus epidermidis resistance,  
intermediate susceptibility, and sensitivity to various antibiotics  

Antibiotics Susceptibility 
resistance intermediate sensitive 

Ampicillin 12 0 0 
Ceftriaxon 0 12 0 
Imipenem 0 12 0 
Cephazolin 12 0 0 
Gentamycin 0 0 12 
Nitrofurantoin 0 0 12 
Vancomycin 0 12 0 
Oxacillin 0 12 0 
Penicillin 12 0 0 
Erythromycin 0 0 12 
Clindamycin 12 0 0 

 

The proportion of positive incidents was as follows: H. influenzae 
accounts for 36.7% of the total; M. catarrhalis accounts for 24.7%; 
S. aureus accounts for 16.0%; S. pneumoniae accounts for 15.3%; 
and S. epidermidis accounts for 8.0%. Moraxella catarrhalis showed 
susceptibility to ceftriaxone, imipenem, vancomycin, and oxacillin. 
H. influenzae exhibited complete susceptibility to ceftriaxone, genta-
mycin, and vancomycin. The susceptibility of S. aureus to ceftriax-
one, imipenem, gentamycin, vancomycin, and erythromycin has been 
proven. S. pneumoniae is more sensitive to penicillin, gentamycin, 
and vancomycin. S. epidermidis, on the other hand, is susceptible to 
gentamycin, nitrofurantoin, and erythromycin. This result corrobo-
rates (Leszczyńska et al., 2020; Alshehri et al., 2021; Jin et al., 2024). 
The precise etiology of the inflammation associated with ARS re-
mains uncertain, however, there is substantial evidence indicating the 
presence of pathogens within the sinuses. Chronic sinusitis leads to a 
weakening of the individual's mucociliary clearance and host de-
fences. This can reduce the sterility of the sinus cavity, allowing nasal 
flora to establish themselves. Chronic sinusitis may not truly be a 
"infectious process." Alternatively, it could be a deviation from the 
typical structure that leads to the rupture and leakage of the sinus 
cavity membrane. Doctors usually believe that bacteria play a signifi-
cant role in the majority of instances of acute rhinosinusitis (ARS). 
Consequently, they recommend antimicrobial therapy. The causative 
bacteria of acute sinusitis are generally agreed upon by most individ-
uals, while there is not a unanimous consensus regarding the specific 
microbes responsible for acute rhinosinusitis (ARS). Regrettably, 
numerous microbiological studies encounter issues that undermine 
their reliability, resulting in inconsistent findings (Wald, 1998). Con-
cerns encompass the variation in methods of sampling the sinus cavi-
ty, failure to sterilise the path for the trocar or endoscope, sampling 
from different sinuses or areas such as the ethmoid bulla, maxillary 
antrum, or middle meatus, lack of measurement of the inflammatory 
response and bacterial count, selection of patients based on age, dura-
tion, and severity of the disease, inclusion of both surgical and non-
surgical subjects, presence of nasal polyps, and alteration of the time 
and method of culture transport (Brown et al., 1998).  

An ARS infection leads to the formation of a biofilm, which like-
ly has a significant impact on the transmission and persistence of the 
disease in individuals (Dlugaszewska et al., 2016). The structure is 
tridimensional, with microorganisms adhering to it and an extracellu-
lar polymeric substance around it. The biofilm consists of a diverse 
array of microorganisms, which provide various benefits to the organ-
isms. For instance, it provides protection to organisms that are sus-
ceptible to beta-lactam antibiotics by enveloping them with organisms 
that secrete beta-lactamases. Microorganisms possess several advan-
tages over their competition, including quorum sensing systems, a lar-
ger gene pool with superior DNA, cooperative behaviour, and other 
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processes that enhance their performance. When biofilms consist of a 
diverse range of microorganisms, they generally have a higher like-
lihood of survival (Wolcott et al., 2013).  

One study found that the microorganisms most commonly asso-
ciated with sinusitis were S.aureus (19%) and alpha-hemolytic strep-
tococci (23%). Additionally, a separate study revealed that S. epider-
midis and alpha-hemolytic streptococci were frequently identified. A 
study demonstrated that 25% of children with allergies exhibited 
polymicrobial flora. Nevertheless, M. catarrhalis was the most often 
encountered bacteria among them (Don et al., 2001). The presence of 
anaerobic bacteria in acute respiratory syndrome (ARS) in adults can 
be clinically significant. When analysing anaerobes at a concentration 
of more than 103 colony-forming units per millilitre, it was found that 
the recurrence of signs or symptoms of bacterial maxillary sinusitis 
connected with anaerobes happened twice as frequently as those asso-
ciated with aerobes (Finegold et al., 2002).  

Brook & Frazier (2001) conducted a study involving 108 patients 
diagnosed with chronic maxillary sinusitis. They examined the rela-
tionship between the microbiology of the sinuses and the patients' 
history of sinus surgery. The researchers found that individuals who 
had undergone previous sinus surgery had a higher likelihood of reco-
vering P. aeruginosa and other Gram-negative bacilli. On the other 
hand, anaerobes were found more commonly among individuals who 
had not undergone previous surgery (Brook & Frazier, 2001).  

Cleland et al. (2013) conducted a retrospective analysis of the 
aerobic bacteriology of chronic rhinosinusitis (CRS) in a cohort of 
513 individuals who underwent sinus surgery. Organisms were redis-
covered in 83% of instances, with an average of 0.95 isolates per 
patient. Approximately 35% of the patients were infected with 
S. aureus. Of the total, 19% were infected with P. aeruginosa, 7% 
with Haemophilus spp., and 5% with S. pneumoniae. Patients who 
underwent a second surgical procedure had a significantly higher 
likelihood of acquiring S. aureus (P = 0.001), P. aeruginosa (P = 
0.044), and a positive culture (P = 0.001). A significant correlation 
(P = 0.039) was seen between the quality of society and the preva-
lence of asthma.  

There was no discernible disparity in the microbiological findings 
between patients with and without polyps (Cleland et al., 2013). Ha-
mory et al. (1979) conducted a study at the University of Virginia in 
Charlottesville. The researchers examined 105 samples of aspirate 
obtained from 81 adult patients who had experienced illness for a 
duration exceeding seven days. The patients experienced unilateral 
facial pain and exhibited purulent nasal discharge. The maxillary 
sinuses were aspirated directly, and a substantial quantity of the aspi-
rated material was cultured to detect the presence of viruses and bac-
teria. Among the 59 bacterial species detected at concentrations of 
104 CFU/mL, S. pneumoniae (20 isolates, or 34%) and H. influenzae 
(18 isolates, or 30%) accounted for a combined total of 64%. Addi-
tionally, seven anaerobes, five species of Neisseria, and two variants 
of Streptococcus pyogenes were discovered: α-hemolytic streptococci 
and non-group A β-hemolytic streptococci.  

Among the 70 samples that tested positive for culture, viruses 
were detected in 11, accounting for 16% of the samples. There were 6 
instances of rhinovirus, 3 instances of influenza virus, and 2 instances 
of parainfluenza virus. There were a combination of several illnesses 
present in five of the sinuses (Hamory et al., 1979).  

Following 15 years of extensive investigation Gwaltney et al. 
(1992) discovered the frequency of occurrence among 226 isolates 
derived from 383 aspirates collected from 339 individuals using iden-
tical methodology. The most prevalent causative agents were S. pneu-
moniae, accounting for 92 isolates (41% of cases), and H. influenzae, 
accounting for 79 isolates (35% of cases). Subsequently, a total of 16 
anaerobic isolates (constituting 7% of the total) and 16 isolates of 
streptococcal species (also accounting for 7% of the total) were ob-
served. Out of the total, 8 isolates were identified as M. catarrhalis, 
accounting for 4%. Out of the total isolates, seven were identified as 
S. aureus, accounting for 3% of the total.  

Viruses such as rhinovirus, influenza virus, and parainfluenza vi-
rus are frequently detected in samples taken from the nose (Gwaltney 
et al., 1992). In 1996, collected data were published on the causes of 

community-acquired maxillary sinusitis from several studies. The 
findings revealed that unencapsulated H. influenzae and S. pneumo-
niae were the most often identified bacterial isolates in these cases. 
According to the three previously stated investigations, S. pneumo-
niae and H. influenzae were the most often identified microorganisms 
responsible for acute bacterial sinusitis. Over the past few years, the 
comparative significance of various bacterial strains responsible for 
bacterial sinusitis has remained mostly unchanged. However, there 
have been therapeutically significant alterations in their antibiotic 
responsiveness.  

As stated in a different section of this article, there is growing 
concern among doctors and researchers regarding the increasing resis-
tance of S. pneumoniae and other common respiratory pathogens. 
This includes their resistance to several medications (Karchmer, 
2004). In addition, allergic illnesses contribute to the creation of a 
suitable environment for bacterial infection by causing inflammation 
of the mucosal lining, blockage of the ostial passages, and disruption 
of the mucociliary processes. Fortunately, some clinical indicators can 
assist in distinguishing between a rhinovirus-induced cold or bacterial 
sinusitis and a condition resembling allergy-induced sinusitis. Puru-
lent nasal secretions are less likely to occur in individuals with an 
allergic diathesis, which is an important indicator. Furthermore, the 
primary clinical signs that are frequently observed in allergies are 
pruritus (itching) and sternutation (sneezing).  

Ultimately, allergies frequently exhibit a persistent or recurring 
pattern and can render the patient susceptible to bacterial sinusitis. 
Recently, multiple organizations have released clinical practice guide-
lines aimed at assisting physicians in the diagnosis and treatment of 
sinusitis in both adults and children (Brooks et al., 2000). Although 
there are minor variations in these rules, the simplified algorithm 
presented is identical to the recommendations provided in each 
(Hickner et al., 2001). For instance, it is widely accepted that clinical 
manifestations are sufficient for diagnosing acute bacterial sinusitis, 
rendering imaging examinations typically unnecessary.  

Antibiotics should only be prescribed to individuals who have 
exhibited signs and symptoms of bacterial sinusitis for a duration of 7 
to 10 days, as the majority of sinusitis cases are caused by viruses and 
typically resolve without medical intervention. Patients who have 
definitive symptoms or those who are suspected of having significant 
issues should be excluded (Table 3) (Gonzales et al., 2001).  

The objective of antimicrobial treatment is to achieve bacterio-
logical and clinical resolution by eliminating the pathogens and any 
associated acute or chronic consequences. The consensus among the 
majority of individuals is that the antimicrobial medication should 
possess the ability to effectively eliminate both S. pneumoniae and 
H. influenzae (Leclercq, 2001). However, there is a lack of definitive 
guidelines about the optimal approach to treating acute bacterial sinu-
sitis. Indeed, certain bacteria, particularly S. pneumoniae, are exhibit-
ing an increasing level of resistance to routinely prescribed antibiotics 
such as amoxicillin, trimethoprim-sulfamethoxazole, as well as cer-
tain β-lactams and macrolides. Nevertheless, the impact of this on 
individuals with sinusitis has not been well investigated.  

Ketolides, such as telithromycin and cethromycin, are highly ef-
fective in eliminating prevalent respiratory bacteria, including those 
responsible for acute sinusitis, without promoting resistance in these 
microorganisms. Research indicates that the treatment of acute maxil-
lary sinusitis with a 5-day regimen of 800 mg once daily is highly 
effective, with a cure rate above 90%. Telithromycin is the initial 
ketolide compound that has undergone clinical studies. A reference 
agent (Luterman et al., 2003), was found to have identical findings, as 
reported in a recently published publication.  

Brook et al. (2008) investigated the recovery rate of methicillin-
resistant S. aureus (MRSA) in individuals suffering from chronic 
maxillary sinusitis during the time periods of 2001–2003 and 2004–
2006. The study included a total of 214 patients who had chronic 
maxillary sinusitis. These individuals contributed to the cultivation of 
cultures that facilitated the recovery of 97 isolates between 2001 and 
2003, and 117 isolates between 2004 and 2006. Twenty-three pa-
tients, accounting for 20% of those diagnosed with chronic sinusitis 
between 2004 and 2006, were impacted. Out of these, 14 (61%) were 
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found to have MRSA. Similarly, a total of 15 individuals, accounting 
for 15% of the patients diagnosed with chronic sinusitis from 2001 to 
2003, were affected. Out of these, four patients, which accounts for 
27% of the total, were found to have MRSA.  

Out of the patients with chronic sinusitis, antimicrobial treatment 
was administered to 122 individuals, which accounts for 57% of the 
total. Among the individuals in this group (28/122; 23%), MRSA was 
more frequently detected compared to those who had not received 
prior treatment (10/92 or 11%; P = 0.05). Kim et al. (2006) found that 
patients who had previously undergone sinus surgery or irrigation 
exhibited a higher prevalence of Gram-negative rods. In addition, P. 
aeruginosa was more frequently found in persons who were using 
systemic steroids. Additional research has also discovered that indi-
viduals who have undergone many treatments exhibit a shift towards 
Gram-negative microorganisms. Their bacterial isolates consist of 
MRSA, H. influenzae, M. catarrhalis, Pseudomonas spp., and Ente-
robacter spp (Liu et al., 2014).These authors investigated whether the 
diversity of bacteria residing in different subtypes of CRS might be 
used to predict clinical outcomes.  

The effectiveness of antibiotic therapy is influenced by the do-
sage of the optimal agent, which should result in a medicine concen-
tration above the minimum inhibitory concentration (MIC90) for the 
specific pathogen. The pharmacokinetic and pharmacodynamic pro-
file of an antimicrobial agent determines its ability to penetrate tissues 
at the site of infection, induce resistance, kill bacteria, prevent their 
growth, and determine the suitability of short-course treatment regi-
mens based on its half-life. The importance of using the correct dosa-
ge in the treatment of community-acquired bacterial sinusitis is em-
phasised by a review of many antibiotic studies. These studies in-
volved taking cultures of sinus aspirates before and after therapy to 
assess the effectiveness of the treatment on the microorganisms pre-
sent. Two studies in this evaluation found that patients who had anti-
biotic concentrations above the minimum inhibitory concentration 
(MIC) for the pathogen throughout treatment had a bacteriologic cure 
rate of 90%.  

However, according to Table 4, the percentage of patients who 
were successfully cured was only 45% when their antibiotic levels 
dropped below the minimum inhibitory concentration (MIC) for the 
specific organism. Additionally, it was discovered that in other com-
parable research, the rate of bacteriological cure was merely 71% for 
patients who were administered an insufficient quantity while it 
reached 93% for those who received an appropriate dosage of a po-
tent medication. There has been no systematic investigation of the op-
timal duration of antibiotic treatment for sinusitis. A preliminary exa-
mination of the clinical and radiographic data comparing the treat-
ment of sinusitis with trimethoprim-sulfamethoxazole for 3 days 
against 10 days indicated similar rates of clinical improvement (76% 
against 77%) (File, 2004). However, it is highly probable that the 
study included instances of viral sinusitis and did not depend on the 
results of sinus aspirate culture. In cases with uncomplicated sinusitis, 
a duration of 10 days is considered adequate. However, there are two 
significant therapeutic issues associated with long-term antibiotic 
treatment: patients are less inclined to adhere to their medication, and 
microorganisms develop resistance to antibiotics.  

If the symptoms persist or fail to improve within three to five 
days of antibiotic treatment, it is highly likely that the sickness was 
caused by an antibiotic-resistant organism. This article explores the 
current developments in short-term antibiotic treatment, which could 
be intriguing for managing acute bacterial sinusitis (Liu et al., 2014).  
 
Conclusion  
 

The study concluded that the bacteria H. influenzae and M. cata-
rrhalis were the most common in cases of sinusitis, accounting for 
36.7% and 24.7%, respectively. These bacteria showed high sensitivi-
ty to antibiotics such as ceftriaxone, gentamycin, and vancomycin, 
which indicates the effectiveness of these antibiotics in treatment. 
This is due to the ability of these antibiotics to effectively inhibit the 
growth of bacteria and kill them. Other bacteria such as S. aureus, 
S. pneumoniae, and S. epidermidis showed varying susceptibility, 

reflecting the diversity in bacterial response to treatment. This rese-
arch reinforces the importance of choosing the appropriate antibiotic 
based on the sensitivity of bacteria to ensure the effectiveness of treat-
ment and limit the development of bacterial resistance to antibiotics.  
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