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Abstract Background: The study was conducted to compare the safety and efficacy of Amoxicillin, Azithromycin and 

Moxifloxacin in the empirical treatment of acute bacterial sinusitis.

patients of both sexes in the age group of 18 to 65 years showing clinical and radiological evidence of acute bacterial 

sinusitis were randomly allocated to three groups namely Group 1 received

days, group 2 received azithromycin 500 mg OD for 3 days while the third group received moxifloxacin 400 mg OD for 

7 days. The patients were followed to look for signs of clinical improvement, to repeat the investigations a

induced adverse reactions. Results

18 patients in group 3 was analyzed. Overall symptomatic improvement was almost similar, 81.25% with amoxicillin, 

82.50% with azithromycin and 88.46% with moxifloxacin. The clinical cure rate with azithromycin was 75% compared 

to 77.7 % with moxifloxacin and 68.75% with amoxicillin. Physical signs of acute sinusitis evidenced by rhinoscopy 

improved better with azithromycin 

Neutrophil count was seen with all the three drugs. The improvement in radiological appearance was slightly lower with 

amoxicillin. Adverse effects reported were mild and s

sinusitis is high with moxifloxacin but compliance would be much better with azithromycin because of its three day 

course. 
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INTRODUCTION 
Sinusitis is one of the commonest varieties of community 

acquired upper respiratory tract infections leading to large 

number of outpatient visits to health providers and utilize 

a large portion of health care resources. It is characterized 

by inflammation of paranasal sinuses 

bacterial invasion after viral rhinitis.
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Sinusitis is one of the commonest varieties of community 

acquired upper respiratory tract infections leading to large 

number of outpatient visits to health providers and utilize 

It is characterized 

of paranasal sinuses secondary to 
 

In community 

acquired acute bacterial sinusitis, the organisms most 

frequently isolated are Streptococcus pneumoniae and 

Hemophilus influenza in 50-70% cases. Moraxella 

catarrhalis causes the disease in 20% of children but to a 

lesser extent in adults. Other Streptococcoal species and 

Staphylococcusaureus contribute to a small percentage of 

cases. Methicillin Resistant Staphylococcus aureus is an 

emerging cause of the disease. The t

sinusitis is primarily medical, based on empirical goals to 

avoid complications. In routine practice, the antibiotic of 

choice to treat acute sinusitis isamoxicillin with or 

without clavulanic acid. Other alternative agents used are 

trimethoprim-sulfamethoxazole, cephalosporins,

macrolidesand fluoroquinolones.

bacteria are becoming resistant to amoxicillin due to their 

long term and sometimes, indiscriminate use. Patient 

compliance apparently diminishes with increase

of therapy, especially for oral antibiotics. Drugs with 
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acquired acute bacterial sinusitis, the organisms most 

frequently isolated are Streptococcus pneumoniae and 

70% cases. Moraxella 

causes the disease in 20% of children but to a 

lesser extent in adults. Other Streptococcoal species and 

Staphylococcusaureus contribute to a small percentage of 

cases. Methicillin Resistant Staphylococcus aureus is an 

emerging cause of the disease. The treatment of acute 

sinusitis is primarily medical, based on empirical goals to 

avoid complications. In routine practice, the antibiotic of 

choice to treat acute sinusitis isamoxicillin with or 

without clavulanic acid. Other alternative agents used are 

sulfamethoxazole, cephalosporins, 
2 

Most of the causative 

bacteria are becoming resistant to amoxicillin due to their 

long term and sometimes, indiscriminate use. Patient 

compliance apparently diminishes with increased duration 

of therapy, especially for oral antibiotics. Drugs with 
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once daily dosing face less resistance and have few 

adverse effects when compared with old conventional 

drugs. There are a number of studies comparing the 

efficacy of co-amoxiclav with either azithromycin or 

moxifloxacin. Number of studies using amoxicillin is 

limited. Keeping this in view, the present study was 

planned to compare the safety and efficacy of three drugs 

in the treatment of acute bacterial sinusitis namely 

capsule Amoxicillin 500 mg thrice daily for 7 days, tablet 

Azithromycin500 mg OD for 3 days and tablet 

Moxifloxacin 400 mg OD for 7 days. 
 

MATERIALS AND METHODS 
A total of 60 patients, both males and females in the age 

group of 18 to 65 years, were taken for this open label 

randomized study with the aim of comparing the efficacy 

and tolerability of three drugs namely amoxicillin, 

azithromycin and moxifloxacin. The Institutional Ethical 

Committee approved all the procedures used in the study. 

Written informed consent was obtained from all the 

patients. Patients with history of chronic sinusitis, peptic 

ulcer or any other condition affecting drug absorption, 

treatment with any other antibiotics within the previous 

72 hours, evidence of major systemic disease, 

pregnant/lactating women, patients who underwent sinus 

surgery in the past were all excluded from the study. 

Patients showing the typical features of acute sinusitis 

such as headache, facial pain, nasal discharge, nasal 

blocking, fever, sinus tenderness lasting for less than 12 

weeks duration were selected. Thorough Medical history 

was taken and patients were subjected to general physical 

examination, ENT examination and baseline 

investigations like complete blood picture and X ray 

Paranasal sinuses. They were then randomly distributed 

in equal number to three treatment groups  

Group I: Received Amoxicillin 500 mg three times a day 

for 7 days 

Group II: Received Tab Azithromycin 500 mg OD for 3 

days  

Group III: Received Tab Moxifloxacin 400 mg OD for 7 

days 

Patients in group I and group III were given tablets for 3 

days initially and then asked to report to the hospital, 

clinical assessment was done following which they were 

given tablets for 4 more days. Patients were then followed 

up after completing the treatment, 7 days in case of 

amoxicillin, moxifloxacin and 3 days in case of 

azithromycin for recording of any improvement in signs 

and symptoms, any adverse effects of the treatment and to 

repeat the investigations. The patients in all the groups 

were instructed not to take any medicine other than the 

medicines provided to them during the study period. They 

were also told to stop the medication if they notice any 

major undesirable effects and to inform the same to the 

doctors at the ENT OPD. In assessing the improvements 

of symptoms after treatment, the patients were told to 

express his or her improvement as 25%, 50%, 75% or 

100% of the initial intensity of the symptoms. Patient’s 

response to treatment was monitored by assessing clinical 

parameters at baseline and on days 4 and 8 of the study 

(±1). If there was no improvement in patient’s opinion, it 

was recorded as 0%. If the patient was totally relieved of 

the symptoms, the improvement was recorded as 100%. 

Along with patient’s opinion, the investigator’s 

assessment of symptoms and signs was also recorded. 

Similarly the investigation parameters before and after the 

treatment were recorded in tabular form. The data 

collected was analyzed using Microsoft Excel. 

 

RESULTS 

Of the 60 patients included in this open label study, four 

patients each in amoxicillin and azithromycin group were 

dropped out from the study owing to non compliance. 

One patient in moxifloxacin group withdrew as she 

developed insomnia, anxiety and nausea. Another patient 

in the same group was excluded since he did not turn up 

for the follow up. The efficacy data for this study is 

therefore based on a total of 50 evaluable patients, 16 

each in amoxicillin and azithromycin group and 18 in 

moxifloxacin group. The demographic data of the 

included patients is presented in the table 1 and the 

incidence of various symptoms of acute sinusitis in these 

patients in table 2.  
Table 1: Demographic data 

Drug No if Males 
No of 

Females 

Age(Year) 

Mean±SD 

Amoxicillin 9(45%) 11(50%) 35.2±10.87 

Azithromycin 12(60%) 8(40%) 32.95±12.95 

Moxifloxacin 11(50%) 9(45%) 32.1±10.16 

 
Table 1: Incidence of various symptoms in the patients (n= 60) 

S.No Symptom No. of Cases 

1 Headache 42 (70) 

2 Facial pain 33 (55) 

3 Nasal discharge 

Watery 

Mucoid 

Mucopurulent 

28 (80) 

3 

12 

13 

4 Nasal blocking 40 (66.6) 

5 Sinus tenderness 42 (70) 

6 Anosmia 4 (6.66) 

7 Epistaxis 2 (3.33) 

8 Fever 12 (20) 

9 Pus in the middle meatus 6 (10) 

10 Nasal allergy 24 (40) 

The percentage improvement in symptoms like Headache, 

facial pain, Nasal discharge, nasal block and sinus 

tenderness was almost similar in all the three groups 

(Table 3). Other associated symptoms like fever, anosmia, 
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cough, epistaxis, earache and post nas

decreased by 100% in all the groups. 
 

Table 2: Percentage overall improvement in symptoms in each 

group 

Symptom Amoxicillin Azithromycin

Headache 81.25 82.50 

Facial Pain 80.55 87.50 

Nasal discharge 80.76 87.50 

Nasal Block 84.09 88.88 

Sinus tenderness 95.83 97.50 

 

Figure 1: Percentage of patients showing clinical cure at the end of the study

Physical signs of acute sinusitis as seen by rhinoscopy 

improved better with azithromycin, 66.66% patients 

showing normal appearance of nasal cavity after treatment 

as compared to 50% with amoxicillin and 55.55% with 

Drug Before treatment 

 
No of patients showing any 

features of acute sinusitis 

Amoxicillin 14 

Azithromycin 15 

Moxifloxacin 18 

Regarding the blood parameters, significant reduction was observed in neutrophil count in all the three groups. (fig 2).

 

Figure 2: Graphical representation of neutrophil count 
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Percentage overall improvement in symptoms in each 

Azithromycin Moxifloxacin 

88.46 

90.00 

88.33 
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96.15 

The investigators opinion of clinical response at the end of 

the therapy in the evaluable group of patients was done. 

The results in the groups treated with 

moxifloxacin were virtually identical and that in the 

amoxicillin group was slightly less. The clinical cure rate 

measured after day 8 but after only 3 days treatment of 

azithromycin once daily dosing was 75% compared to 

77.77% with moxifloxacin once daily dosing and 68.75% 

with amoxicillin three times a day dosing (Fig 1).

 
Percentage of patients showing clinical cure at the end of the study 

Physical signs of acute sinusitis as seen by rhinoscopy 

improved better with azithromycin, 66.66% patients 

showing normal appearance of nasal cavity after treatment 

as compared to 50% with amoxicillin and 55.55% with 

moxifloxacin (table 4). Two patients in

showed concha bullosa (a large pneumatised middle 

turbinate get secondarily infected giving rise to chronic 

nasal symptoms) on rhinoscopy. 
 

Table 3: Rhinoscopy findings 

 After treatment 

No of patients showing any  

features of acute sinusitis 
*
 

No. (%) of patients showing 

No improvement Partial improvement Normal appearance

3 (21.43%) 4 (28.57%) 

2 (13.33%) 3 (20%) 

2 (11.11%) 3 (16.66%) 

Regarding the blood parameters, significant reduction was observed in neutrophil count in all the three groups. (fig 2).

 
Graphical representation of neutrophil count (Mean + SEM) 
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The investigators opinion of clinical response at the end of 

the therapy in the evaluable group of patients was done. 

The results in the groups treated with azithromycin and 

moxifloxacin were virtually identical and that in the 

amoxicillin group was slightly less. The clinical cure rate 

measured after day 8 but after only 3 days treatment of 

azithromycin once daily dosing was 75% compared to 

oxacin once daily dosing and 68.75% 

with amoxicillin three times a day dosing (Fig 1). 

moxifloxacin (table 4). Two patients in amoxicillin group 

showed concha bullosa (a large pneumatised middle 

turbinate get secondarily infected giving rise to chronic 

Normal appearance 

7 (50%) 

10 (66.66%) 

13 (72.33%) 

Regarding the blood parameters, significant reduction was observed in neutrophil count in all the three groups. (fig 2). 
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X-ray paranasal sinuses were suggestive of acute sinusitis 

in all the cases before starting the treatment, which were 

read by a radiologist. Complete clearing of the sinuses was 

observed in 15 sinuses (55.55%) in amoxicillin group, 17 

(58.62%) in azithromycin group and 20 (62.50%) in 

moxifloxacin group. Persistence of mucous membrane 

thickening was observed in 4 (44.44%) in amoxicillin 

group, 6 sinuses (60%) in azithromycin group and 4 

sinuses (33.33%) in moxifloxacin group. The mucosal 

thickening can be taken as intermediate radiological sign 

during the resolution of sinus inflammation. Out of the 6 

cases showing air fluid level before treatment, it was 

observed that it persisted only in 2 cases (33.33%) after 

treatment. Three out of 6 opaque antra turned normal. 

Further evaluation and treatment are needed for the 

remaining three cases that did not turn normal. 

Patients of the three groups reported adverse effects. Four 

out of 50 patients reported a total of six side effects. In the 

amoxicillin group, two (12.5%) patients reported gastro 

intestinal disturbances namely loose stools and dyspepsia 

while one (6.25%) in azithromycin group complained of 

nausea. One patient in moxifloxacin group (5.56%) 

complained of nausea. Another one patient in the 

moxifloxacin group complained of insomnia, anxiety and 

giddiness withdrew from the study.  

DISCUSSION  
Sinusitis is the one of the most commonly acquired 

respiratory tract infections encountered in large number of 

patients attending Ear, Nose, Throat clinics who seek 

advice with variable complaints ranging from mild nasal 

congestion to debilitating pain. It is the result of impaired 

mucociliary clearance, obstruction of the osteomeatal 

complex with secondary bacteria infection. Acute bacterial 

sinusitis(ABS) is primarily treated empirically in family 

physician’s clinic with first line antibiotic like amoxicillin 

with or without clavulanic acid. Other antibiotics that are 

also effective are third generation cephalosporins, 

macrolides and fluoroquinolones.
2
 

In the present study, safety and efficacy of amoxicillin, 

azithromycin and moxifloxacin in the treatment of acute 

bacterial sinusitis was compared. The results indicated 

virtually identical symptomatic improvement in all the 

treatment groups. However overall clinical improvement is 

more pronounced in moxifloxacin group (77.77%) 

followed by azithromycin group (75%) when compared to 

amoxicillin (68.75%). 

Azithromycin is a semisynthetic derivative of macrolide 

erythromycin. It has unique pharmacokinetic properties, 

which includes extensive tissue distribution and high drug 

concentrations in within the cells (phagocytes), resulting in 

much greater concentrations of drugs in tissue or 

secretions compared to simultaneous serum 

concentrations.
3
 The clinical cure rate with Azithromycin 

in the patients of ABS was found to be 95.83%
4
, faster 

than that with amoxicillin/Clavulanate
5
. A study 

comparing 500mg Azithromycin 3 days, 5 days regimes to 

10 days course of Amoxicillin/ clavulante showed that the 

clinical efficacy to be equal.
6.7

 Another study from Iran 

comparing efficacy of coamoxiclav and azithromycin 

reported faster cure rate with azithromycin with no 

difference in the incidence of side effects.
8
 

Moxifloxacin is a respiratory fluoroquinolone known to 

have high cure rate (89.4%)
9
 and low incidence of adverse 

effects in patients of acute bacterial sinusitis. It is found to 

be effective even in Penicillin resistant strains of 

Staphylococcus aureus.
10 

A study comparing the 

moxifloxacin and Amoxicillin/ clavulanate in ABS showed 

that both the drugs are similar in their clinical and 

bacteriological cure rates.
11

 The main advantage with 

moxifloxacin is its rapid cure rate and relief of symptoms 

compared to β-lactum antibiotics.
12

 This may be attributed 

to the greater penetration of moxifloxacin in the sinus 

mucosal tissues.
13

 

 

CONCLUSION 
This study of patients with radiologically documented 

acute bacterial sinusitis has shown that only 3 doses of 

azithromycin over 3 days was as effective as 7 days 

course of once daily dose of moxifloxacin. Though 

symptomatic improvement in all the three groups was 

virtually identical, clinical cure rate was slightly lower 

with 7 days course of amoxicillin given 3 times a 

day.Improvement in physical science is also more or less 

identical with all the three antibiotics. The improvement 

in radiological (x-ray) appearance was equal in the 

azithromycin, moxifloxacin groups but it was slightly 

lower in the amoxicillin group. 

The clinical efficacy was found to be equal with all the 

three drugs. Adverse effects shown by patients of all the 

three groups were mild and subsided after treatment. 

Patient compliance is likely to be better with 

moxifloxacin due to its once daily dosing with 

moxifloxacin as compared to thrice daily dosing of 

amoxicillin. Patient compliance would be much better 

with azithromycin as the course of treatment is only for 3 

days with once daily dosage. 

 

REFERENCES 
1. Lund V.J. the complications of sinusitis. Scott-Brown’s 

Otorhynology (Vol.Rhinology) VI Edition, 1997, 4/13/6 

2. Rubin M, Ford L, Gonzales R. Pharyngitis, Sinusitis, Otitis, and 

other Upper Respiratory Tract Infections. In: Longo D, Kasper 

D, Jameson L, Fauci A, Hauser S, Loscalzo J (eds). Harrison’s 

Principles of Internal Medicine. 18thedition. New York. Mc 

Grew Hill. 2012; p 256-258 

3. Conan M, Henry F. Protein Synthesis Inhibitors and Other 

antibacterial agents. In: Laurence LB (Ed). Goodman and 



V Padmavathi, T Kranti 

Copyright © 2016, Statperson Publications, International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 20, Issue 2 2016 

Gilman’s The Pharmacological Basis of Therapeutics. 12th 

edition, New York. Mc Graw Hill. 2011; p 1531 

4. Shaantanu D, Anupam M, Puja K. Azithromycin in Acute 

Bacterial Upper Respiratory Teact Infections: An Indian Non-

Interventional Study. Indian J Otolaryngol Head Neck Surg. 

Jan 2014; 66(1): S225-230 

5. Soroush A, Ali M, Ali A. Comparison of Efficacy and Side 

Effects of Azithromycin and Co- Amoxiclav in the Treatment 

of Acute Sinusitis inAdults: A Randomized Clinical Trial. 

Global J of Health Sciences; 8(11): p 178-183 

6. Dan CH, Ernie R, William NS, Naumann IC, Robert NS. 

Randomized Double-Blind Study Comparing 3-and 6-Day 

Regimens of Azithromycin with a 10-Day Amoxicillin-

Clavulanate Regimen for Treatment of Acute Bacterial 

Sinusitis. Antimicrobial Agents and Chemotherapy. Sept 2003; 

p 2770-2774  

7. Clemet PA, De Grant JB. A comparison of the efficacy and 

tolerability and safety of azithromycin and co-amoxiclav in the 

treatment of sinusitis in adults. J Int Ned Res, Mar- Apr 1998; 

26(2): p 66-75 

8.  Amani S, Mohammadi A, Ahmadi A. Comparison of Efficacy 

and Side Effects of Azithromycin and Co-Amoxiclav in the 

treatment of Acute Sinusitis in Adults: A Randomized Clinical 

Trial. Global Journal of Health Sciences. 2016; 8(11): 178-183 

9. Zhou B, Jiang X, Zhai L, Xiao S, Wang J, Xiao G, Ruan B, 

Liang C, Ye Q, Hu B, Wang H. Moxifloxacin in the treatment 

of acute Bacterial rhinosinusitis: results of a multicentre, non 

interventional study.Acta Otolaryngol. Sep 2010; 130(9): p 

1058-64 

10. Johnson P, Cihon C, Herrington J, Choudhari S. Efficacy and 

tolerability of moxifloxacin in the treatment of acute bacterial 

sinusitis caused by penicillin-resistant Streptococcus 

pneumoniae: a pooled analysis. Clin Ther. 2004; 26(2): p 224-

231  

11. Arietta JR, Galgano AS, Sakono E, Fonseca X, Amabile- 

Cuevas CF, Hernandez-Oliva G, Vivar R, Gonzalez G, Torees 

A. Moxifloxacin vs Amoxicillin/clavulanate in the treatment of 

acute sinusitis. Am J Otolaryngol.Mar- Apr 2007; 28(2): p 78-

82 

12. Drosos EK, Konstantina P, Giannopoulou, Alexandros PG, 

George D, Mathew EF. Fluoroquinolones compares with β-

lactum antibiotics for the treatment of acute bacterial sinusitis: a 

meta-analysis of randomized controlled trials. CMAJ 2008; 

178(7): p 845-54 

13. Dinis PB, Monteiro MC, Martind ML, Silva N, Morais JG. 

Sinus tissue concentration of moxifloxacin after a single oral 

dose. Ann Otol Rhinol Laryngol. Feb 2004; 113(2): p 142-146 

 

 
Source of Support: None Declared 

Conflict of Interest: None Declared  


