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INTRODUCTION

	 Acute  rhinosinusitis (ARS) is defined as 
an  acute  viral or bacterial infection characterized by 
inflammation of the mucosa of the nose and paranasal 
sinuses.1 Although most cases of acute rhinosinus-
itis are viral in origin, acute bacterial rhinosinusitis is 
also a fairly common occurrence. Even though most 
patients with acute rhinosinusitis recover promptly 
without antibiotic therapy, it should be considered in 
patients with prolonged or more severe symptoms. 
Due to its evolution,  rhinosinusitis  is considered to 
be acute (viral or non-viral origin) if it lasts less than 12 
weeks, chronic when it exceeds this time period and 
recurrent  acute  when three or more  acute  episodes 
are suffered in one year. Rhinosinusitis symptoms re-
solve spontaneously in 40% of the patients without any 
treatment. However, medical treatment is indicated to 
provide symptomatic relief, accelerate the resolution of 

the clinical picture, prevent possible complications and 
avoid evolution to chronicity.2 signs and symptoms of 
acute bacterial rhinosinusitis including nasal blockage 
or stuffiness, mucopurulent nasal discharge or postna-
sal drip, facial pain, headache, and reduction in/loss 
of smell or perception of bad smell (cacosmia). Signs 
include erythematous nasal turbinate, mucopurulent 
nasal discharge of meatus and post nasal drip.1,2,3 

	 Antimicrobial agents and topical nasal corticoste-
roids (used alone or in combination with antimicrobial 
agents) are the treatments that have demonstrated 
therapeutic utility in rigorous and controlled clinical 
trials.3,4,5 In mild acute rhinosinusitis without previous 
antibiotic therapy, the treatment of choice is amoxicil-
lin-clavulanate or cefadroxil, while when it is moderate or 
mild in patients previously treated with antibiotics, levo-
floxacin or moxifloxacin are preferable and are good 
alternatives, while in the severe forms, third generation 
cephalosporins, such as cefotaxime or ceftriaxone or ce-
fixime are indicated.6,7,8 Clinical data regarding success 
rate of amoxicillin/clavulanate is 96.7%.9 The success 
rate of levofloxacin in the treatment of ABRS is 88.4% 
in one study.10 The aim of study was to compare the 
efficacy of oral amoxicillin-clavulanate with levofloxacin 
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ABSTRACT

Objective: To compare the efficacy of Amoxicillin-Clavulanate and Levofloxacin in the treatment of acute bacterial 
rhinosinusitis in terms of complete resolution of signs and symptoms.

Material and Methods: This was a Randomized control study conducted at the ENT Department of Ayub Medical 
Institute (AMI), Abbottabad and Khyber Teaching Hospital (KTH), Peshawar from January 2014 to June 2014. A total of 
360 patients included in this study were divided in to two groups by non probability technique. Group A included 180 
patients who received Amoxicillin-Clavulanate while Group B received levofloxacin for 10 days. Patients were reevalu-
ated for complete resolution of signs and symptoms on 11th day.

Results: A total of 360 patients were included with a mean age of 31.16 ± 12.51 years. On the 11th day a total of 317 
(88.1%) patients had complete resolution of symptoms and signs including 161 (89.44%) of group A and 156 (86.66%) 
of group B. There was no statistically significant difference in the frequency of patients and duration of resolution of 
signs and symptoms between the two groups.

Conclusion: There was no significant difference in the frequency of patients who had complete resolution of signs 
and symptoms between the Amoxicillin-Clavulanate and Levofloxacin receiving patients; hence the two drugs were 
similar in efficacy. 
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in the treatment of acute bacterial rhinosinusitis in adult 
patients in order to generate our own data.

MATERIAL AND METHODS

	 This Randomized control study conducted at the 
ENT Department of Ayub Medical Institute (AMI), Abbot-
tabad and Khyber Teaching Hospital (KTH), Peshawar 
from January 2014 to June 2014. Informed consent was 
obtained from all patients as a part of ethical practice. 
The inclusion criteria was patients of either sex above 
15 years, with signs and symptoms of acute bacterial 
rhinosinusitis including nasal blockage or stuffiness, 
mucopurulent nasal discharge or postnasal drip, 
facial pain, headache, and reduction in/loss of smell 
or perception of bad smell (cacosmia). Signs include 
erythematous nasal turbinate, mucopurulent nasal 
discharge of meatus and post nasal drip. The exclusion 
criteria were patients who were already on antibiotics, 
diabetic, pregnant and lactating patients and those 
with history of sinus or nasal surgery. Patients allergic 
to either Amoxicillin-clavulanate  or Levofloxicin were 
also excluded. The registered subjects were randomly 
allocated into two groups:

	 Group A: included patients who received Amox-
icillin-clavulanate 1gm b.d for 10 days (n=180).

	 Group B: included patients who received Levo-
floxicin 500mg o.d for 10 days. (n=180).

	 Demographic information like name, age and 
gender were obtained. Patients of more than 15 years 
of age were included based on the presence of any four 
or more symptoms and two or more signs described in 
inclusion criteria. Patients were excluded by history if 
they were already on any antibiotics, if non-compliant, 
if have any drug allergy or if any previous nasal sur-
gery. Blood sugar was checked in suspected diabetic 
patients. Pregnant women were excluded by history 
and urine pregnancy test, if required. All patients were 
given Xylometazoline nasal spray along with nasal de-
congestant and steam inhalation in the same dosage 
and duration. Group A received oral Amoxicillin-clavu-
lanate 1 g every 12 hours for 10 days while Group B 
received oral Levofloxicin 500 mg once daily for 10 
days. All the patients were kept under strict surveillance 
and side effects if any, were noted. Follow up was 
ensured by taking telephone contacts. All the patients 
were assessed for resolution of signs and symptoms. 
Symptoms and signs were recorded at visit one before 
the start of antibiotics and on 11th day after completion 
of treatment.

	 Data was collected on the designed proforma. 
The data was stored and analyzed in SPSS version 11. 
Mean and standard deviation was calculated for age 

and duration of sign and symptoms. Frequency and % 
age were calculated for gender and efficacy. Chi-Square 
test was used to determine the difference in efficacy 
in two groups. P value of <0.05 was considered as 
significant.

RESULTS

	 A total of 360 patients were included in the study. 
They were randomized into two groups, Group A & B 
with 180 patients in each. The age of patients varied 
from 15 to 58 years with mean age was 31.16 ± 12.51 
years. The two groups did not differ statistically with re-
spect to age distribution with P-value = 0.065 (Table 1). 
In Group A there were 97 (53.8%) males and 83 (46.2%) 
females while Group B has 93 (51.6%) males and 87 

Table 1: Various Parameters between the two 
groups

Variables Group A 
(n=180)

Group B 
(n=180)

P-value

Sex (No.)

Male 97 (53.8%)                            93 (51.6%)                  0.673

Female 83 (46.2%)                            87 (48.4%)                   

Mean age (years)
29.94                        32.37             0.065

Resolution fo signs and symptoms (%)
161(89.4%) 156(86.6%) 0.416

Mean Duration of Resolution (Days)
5.706 5.967 0.134

Resolution of signs and symptoms

Yes
No

Pies show percents

Figure 1: Overall resolution of signs & symptoms
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(48.4%) with P-value = 0.673. No statistically significant 
difference was noted between the two groups for age 
and sex of patients. (Table 1)

	 The common symptom was nasal discharge 
(98.3%) followed by nasal obstruction or stuffiness, 
postnasal drip, headache, facial pain, reduced smell 
and cacosmia. Erythematous nasal turbinates and 
mucopurulent nasal discharge in meatus was seen 
in all 360 (100%) patients while post nasal drip in 337 
(93.6%) patients.

	 On 11th day all patients were reevaluated. A 
total of 317 (88.1%) patients had complete resolution 
of symptoms and signs while in 43 (11.9%) patients 
either all or some symptoms or signs persisted. (Fig. 1) 
In Group A 161 (89.44%) patients had complete resolu-
tion of signs and symptoms while 19 (10.56%) patients 
failed to achieve complete resolution. In Group B, 156 
(86.66%) had complete resolution of signs and symp-
toms while 24 (13.33%) failed to do so. No statistically 
significant difference was seen between two groups in 
the frequency of patients who had complete resolution 
of signs and symptoms; p= 0.416 (Table 1). The mean 
duration of resolution of signs and symptoms in Group 
A was 5.7±1.604 days as compared to 5.96±1.47 days 
in Group B with P value, p=0.134. (Table 1). Hence the 
two drugs were similar in efficacy.

DISCUSSION

	 Numerous studies have compared the efficacy of 
the amoxicillin, the cephalosporins and macrolides but 
no significant difference was noted between any of the 
treatment regimens for the initial empiric management 
of acute sinusitis. The fluoroquinolones with enhanced 
activity against S. pneumoniae have been introduced 
into clinical practice and have an indication for the 
treatment of acute bacterial sinusitis. Currently, there 
are three fluoroquinolones with an indication to treat 
acute bacterial sinusitis: moxifloxacin, gatifloxacin, and 
levofloxacin. Three trials compared 10 to 14 days of 
levofloxacin 500 mg OD with either clarithromycin 500 
mg twice daily11,12 or amoxicillin-clavulanate 500/125 mg 
three times daily in sinusitis.13 When assessed 2 to 5 
days after completion of therapy, 88 to 95% of patients 
treated with levofloxacin achieved clinical cure or were 
significantly improved, demonstrating equivalency to its 
comparators, clarithromycin or amoxicillin-clavulanate.

	 Wald et al14 compared a 10-day course of 
amoxicillin and amoxicillin-clavulanate with placebo 
in 93 children. The overall 10-day cure rate in children 
receiving antibiotics was 67%, compared with only 
43% of those receiving placebo. A recently completed 
placebo-controlled trial in the pediatric population also 
failed to show a difference between placebo and amox-

icillin or amoxicillin- clavulanic acid treatment of acute 
sinusitis.15 In another randomized trial 83% of patients 
receiving amoxicillin had improvement of signs and 
symptoms in sinusitis compared with 77% of patients 
on placebo.16 The vast majority of trials are designed to 
prove equivalency and are not powered to demonstrate 
the superiority of one agent over another. In a study at 
Department of Otolaryngology, University of Pittsburgh, 
pharmacokinetically enhanced amoxicillin/clavulanate 
2000/125 mg was developed to be effective against the 
common Acute sinusitis pathogens, including many 
resistant strains.17

	 Wald et al18 in 2009 study also determined the 
effectiveness of high-dose amoxicillin/potassium clavu-
lanate in the treatment of children diagnosed with Acute 
bacterial Sinusitis. Children receiving the antibiotic were 
more likely to be cured (50% vs 14%) and less likely 
to have treatment failure (14% vs 68%) than children 
receiving the placebo. Recently some studies have 
shown that levofloxacin 500 mg once daily is an effec-
tive and safe treatment for acute bacterial sinusitis. In a 
study Sydnor et al19 evaluated the efficacy and safety of 
levofloxacin (500 mg orally once daily for 10 to 14 days) 
in treating 265 adult outpatients with acute bacterial 
sinusitis and observed that 243 (92%) remained well 4 
to 6 weeks after therapy; and 21 (8%) had a relapse of 
symptoms.

	 Gehanno et al20 evaluated the efficacy and tol-
erance of oral levofloxacin (500 mg once a day during 
ten days), as a treatment for acute bacterial sinusitis in 
231 patients. Clinical success was observed in 94.1% 
patients (95/101), and 85.1% (86/101), respectively 
7 to 14 days and three to four weeks after the end of 
treatment. Few studies have compared amoxicillin- 
clavulanate and levofloxacin in ABRS. In one such study 
by Adelglass et al13 compared amoxicillin- clavulanate 
and levofloxacin in ABRS. The success rates (cured 
and improved) 2 to 5 days after the end of treatment 
were 88.4% for the 267 clinically evaluable patients who 
received levofloxacin and 87.3% for the 268 clinically 
evaluable patients who received amoxicillin-clavula-
nate. The results of this study show that once-daily 
administration of levofloxacin is as effective and better 
tolerated than amoxicillin-clavulanate administered 3 
times daily in treating acute sinusitis in adult patients as 
seen in our study. In another similar trial, Jareoncharsri 
et al21 compared the clinical efficacy and bacteriological 
response of levofloxacin and amoxicillin/clavulanic acid 
(co-amoxiclav) in sixty patients having purulent maxillary 
sinusitis for 14 days. This study demonstrated that levo-
floxacin 300 mg orally once daily was as effective and 
safe as amoxicillin/clavulanic acid 625 mg three times a 
day in the treatment of maxillary sinusitis, either acute or 
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acute exacerbation. Both drugs showed bacteriological 
efficacy that was not significantly different. Our study 
demonstrated that administration of levofloxacin 500 mg 
once daily was as effective as co-amoxiclav two times 
daily in the 10-day treatment of adult purulent sinusitis. 
The clinical success rate (cure or improvement) was 
slightly higher in the co-amoxiclav group (89.44%) than 
in the Levofloxacin group (86.66%). The clinical suc-
cess rate of levofloxacin in this study was comparable 
to other levofloxacin studies done by Adelglass et al, 
13 (88.4%), Sydnor et al19 (88.0%) and Lasko et all 22 
93.9%.These success rates were also correlated with 
the efficacy results from sinusitis studies with other oral 
antimicrobial agents done by Sam and Cambell23 which 
ranged from 74% to 95%.

CONCLUSION

	 There was no significant difference in the frequen-
cy of patients who had complete resolution of signs and 
symptoms between the Amoxicillin-Clavulanate and 
Levofloxacin receiving patients; hence the two drugs 
were similar in efficacy. The once daily dosage regimen 
of Levofloxacin seems to be convenient for patients and 
is likely to produce better compliance.

REFERENCES

1.	 Klossek JM. Efficacy and safety of mometasone 
furoate nasal spray in the treatment of sinusitis 
or  acute  rhinosinusitis. Rev Laryngol Otol Rhinol 
2007; 128: 187-92.

2.	 Tomas M, Ortega P, Mensa J, García J, Barberan 
J. Diagnosis and treatment of acute rhinosinusitis: 
second consensus. Rev Esp Quimioter 2008; 21: 
45-59.

3.	 Lund VJ Therapeutic targets in  rhinosinusitis: 
infection or inflammation? Medscape J Med 2008; 
29; 101: 105.

4.	 Ryan D Management of  acute  rhinosinusitis  in 
primary care: changing paradigms and the emerging 
role of intranasal corticosteroids. Prim Care Respir 
J 2008; 17: 148-55.

5.	 Small CB, Bachert C, Lund VJ, Moscatello A, Nayak 
AS. Judicious antibiotic use and intranasal 
corticosteroids in  acute  rhinosinusitis. Am J Med 
2007; 120: 289-94.

6.	 Hadley JA. The efficacy of cefdinir in acute bacteri-
al  rhinosinusitis. Expert Opin Pharmacother 2006; 
7: 1075-83.

7.	 Rosenfeld RM, Andes D, Bhattacharyya N, Cheung 
D,  Eisenberg S.  Clinical practice guideline: adult 
sinusitis. Otolaryngol Head Neck Surg 2007; 137: 
1-31.

8.	 Leo G, Mori F,  Incorvaia C, Barni S, Novembre E. 

Diagnosis and management of acute rhinosinusitis in 
children. Curr Allergy Asthma Rep 2009; 9: 232-37.

9.	 Jose R A, Alejandro S, Eulalia S, Ximena F. 
Moxifloxacin Vs Amoxicillin/Clavulanate in the 
treatment of acute sinusitis. American Journal of 
Otolaryngology 2007; 2878-82.

10.	 Jefrey A, Andrew D, Phillip M, Cynthia L. Comparison 
of the effectiveness of Levofloxacin and Amoxicillin/
Clavulanate for the treatment of acute sinusitis in 
adults. Otolaryngology- Head & Neck surgery 1999; 
120: 320-27.

11.	 Adelglass J, Jones TM, Ruoff G. A multicenter, 
investigator blinded randomized comparison of oral 
levofloxacin and oral clarithromycin in the treatment 
of acute bacterial sinusitis. Pharmacotherapy 1998; 
18: 1255-63.

12.	 Baz MN, Jannetti W, Villanueva C. The efficacy 
and tolerability of moxifloxacin compared to 
trovafloxacin in the treatment of acute sinusitis. 
Today’s Therapeutic Trends 1999; 17: 303-17.

13.	 Adelglass J, DeBate CA, McElvaine P. Comparison 
of the effectiveness of levofloxacin and amoxicillin-
clavulanate for the treatment of acute sinusitis in 
adults. Otolaryngol Head Neck Surg 1999; 120: 
320-27.

14.	 Wald ER, Chiponis D, Ledesma-Medina J. 
Comparative effectiveness of amoxicillin and 
amoxicillin-clavulanate potassium in acute paranasal 
sinus infections in children: a double-blind, placebo-
controlled trial. Pediatrics 1986; 77: 795-800.

15.	 Garbutt JM, Goldstein M, Gellman E. A randomized, 
placebo controlled trial of antimicrobial treatment 
for children with clinically diagnosed acute sinusitis. 
Pediatrics 2001; 107: 619-25.

16.	 Van Buchem FL, Knottnerus JA, Schrijnemaekers 
VJ, Peeters MF. Primary care based randomized 
placebo controlled trial of antibiotic treatment in 
acute sinusitis. Lancet 1997; 349: 683-87.

17.	 Anon JB, Berkowitz E, Breton J, Twynholm M. 
Efficacy/safety of amoxicillin/clavulanate in adults 
with bacterial rhinosinusitis. Am J Otolaryngol 2006; 
27: 248-54.

18.	 Wald ER, Nash D, Eickhoff J. Effectiveness of 
amoxicillin/clavulanate potassium in the treatment of 
acute bacterial sinusitis in children. Pediatrics 2009; 
124: 9-15.

19.	 Sydnor TA, Kopp EJ, Anthony KE, LoCoco JM, Kim 
SS, Fowler CL. Open-label assessment of levofloxacin 
for the treatment of acute bacterial sinusitis in 
adults. Ann Allergy Asthma Immuno 1998; 80: 
357-62.

20.	 Gehanno P, Pessey JJ, Serrano E. Levofloxacin in the 
treatment of acute and bacteriologically documented 



J. Med. Sci. (Peshawar, Print) April 2015, Vol. 23, No. 2 81

AUTHOR’S CONTRIBUTION

	 Following authors have made substantial contributions to the manuscript as under:

Muhammad R:	 Creation of idea.

Zaman A:	 Data collection.

Raza A:	 Statistics.

Khan Z:	 Followup and editing.

Authors agree to be accountable for all aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are appropriately investigated and resolved.

CONFLICT OF INTEREST: Authors declare no conflict of interest

GRANT SUPPORT AND FINANCIAL DISCLOSURE NIL

sinusitis with high risk of complications. Med Mal 
Infect 2005; 35: 335-43.

21.	 Jareoncharsr i  P,  Bunnag C, Fooanant S, 
Tunsuriyawong P, Voraprayoon S, Srifuengfung S, 
et al. An open label, randomized comparative study 
of levofloxacin and amoxicillin/clavulanic acid in the 
treatment of purulent sinusitis in adult Thai patients. 
Rhinology 2004; 42: 23-29.

22.	 Lasko B, Lau CY, Saint-Pierre C. Efficacy and safety 

of oral levofloxacin compared with clarithromycin in 
the treatment of acute sinusitis in adult: a multicenter, 
double-blind, randomized study. The Canadian 
Sinusitis Study group. J Inter Med Res 1998; 26: 
281-91.

23.	 Sam G, Cambell R. Prescribing for acute sinusitis. 
Can Fam Physician 2011; 57: 879-85.

ONLINE SUBMISSION OF 
MANUSCRIPT

It is mandatory to submit the manuscripts at the 
following website of JMS. It is quick, convenient, 
cheap, requirement of HEC and paperless.
Website: www.jmedsci.com
The intending writers are expected to first 
register themselves and then attach/submit the 
manuscript. If processing fee is not submitted 
before should be deposited with Managing 
Editor in cash or can submit in the form of bank 
draft in the name of editor JMS. Also follow the 
format and check list of the Journal. Author 
agreement can be easily downloaded from our 
website. A duly signed author agreement must 
accompany initial submission of the manuscript.


