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Abstract

Aim: Assessment of different strengths of levofloxacin in the treatment ofacute bacterial sinusitis.
Method: A total of 580 subjects were included in the study trial comparinglevofloxacin 750 mg for 5 days vs levofloxacin 500 mg for 10 days at DhakaMedical College, Dhaka, Bangladesh from January 2011 to December 2012.
Results: Sinus fluid samples were obtained by antral puncture (59.2%) orby sinus endoscopy (40.8%). Among microbiologically evaluable patients,91.4% of patients receiving levofloxacin 750 mg achieved clinical success vs88.6% of patients receiving levofloxacin 500 mg (95% CI -10.0, 4.2). Clinicalsuccess rates by pathogen were above 90% in both treatment groups forthe 3 typical pathogens of acute sinusitis: Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis. The safety profile of the2 dosage strengths was similar.
Conclusion: Levofloxacin 750 mg for 5 days is not inferior to levofloxacin500 mg for 10 days.
Keywords: Acute bacterial sinusitis, Levofloxacin
IntroductionIt has been seen that among adult sinusitis patients, 50% to80% suffer from acute bacterial sinusitis (ABS).1 In theabsence of effective antibiotic therapy, ABS is associatedwith serious and potentially life threatening complications,including cavernous sinus thrombosis, meningitis, orbitalcellulitis or abscess, and brain abscess.2 Effective antibiotictherapy has been shown to eradicate or substantially reducebacterial load in the sinus cavity, decrease the rate ofcomplications, and prevent progression to chronic sinusitis.The major pathogens in ABS are Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis. Othercausative organisms include Staphylococcus aureus, other
streptococcal species, and anaerobic bacteria.2,3While microbiologic testing of fluid obtained by sinuspuncture is the most widely accepted reference standard fordiagnosis, its routine use is not feasible due to patientreluctance to consent to the procedure due to perceived orreal discomfort.4 The utility of an alternative samplingmethod,rigid sinonasal endoscopy, has been confirmed inrecent studies. 5,6,7 In practice, the diagnosis of acutebacterial sinusitis is based on clinical evaluation and

radiologic imaging, and antimicrobial therapy is initiatedempirically. Levofloxacin has been previously studied andapproved for use at a dose of 500 mg daily for 10 to 14 daysfor the treatment of ABS due to S. pneumoniae, H. influenzae,and M. catarrhalis. In this study, the efficacy and safety of a5-day course of levofloxacin at a dose of 750 mg per day wascompared with that of levofloxacin 500 mg per day for 10days in the treatment of acute bacterial sinusitis.
Methods

Study DesignA randomized, double-blind, active treatment–controlled, noinferiority study of adult outpatients with acute bacterialsinusitis conducted at Dhaka Medical College Hospital,Dhaka, Bangladesh from January 2011 to December 2012.All patients had to consent to Maxillary Antral Puncture(MAP) or Endoscopic sinus sampling at study entry.
Study PopulationAdult patients with a clinical diagnosis of ABS based onclinical signs and symptoms and radiographic evidence wereeligible for enrollment. Because this trial focused on patientswith microbiologically documented ABS, no minimumduration of symptoms was required; However patients hadtohave at least one of the following: purulent nasal orpostnasal drainage; facial pain, tenderness, pressure, ortightness over the maxillary sinuses or periorbital region;nasal or sinus congestion; and/or maxillary tooth pain.Patients were also required to have visible nasal purulenceon physical or endoscopic examination. Radiologic exam (CTscan or sinus x-rays [multiple views]) had to be performedwithin 48 hours of study entry and show total sinusopacification or an air fluid level. Patients could not havehad more than 2 other episodes of bacterial sinusitis withinthe previous 12 months. Patients with chronic sinusitis(defined as current symptoms for more than 4 weeks ormore than 2 episodes of ABS within the previous 12 months)
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were excluded, as were patients with previous head or necksurgery and/or a history of serious complications ofsinusitis (e.g. brain abscess or venous thrombosis). Patientswho could not take oral therapy, who requiredhospitalization and/or surgery for their sinusitis, who wereimmunosuppressed, or who had cystic fibrosis wereexcluded. Hospitalization lasting 48 hours or more for anycause within 2 weeks prior to study entry, or within themonth prior to study entry and during which antimicrobialtherapy was administered, were also criteria for exclusion.Patients who had received previous systemic antimicrobialtherapy within 72 hours of study entry were excluded withthe exception of those who had received ≤24 hours oftherapy and those who had failed a minimum of 72 hours ofantimicrobial therapy with an agent other than levofloxacinor any other member of the quinolone class ofantimicrobials.
Study ProceduresMaxillary antral puncture or endoscopically guidedcollection was done on all subjects at study entry. Forpatients in whom an endoscopic specimen was obtained,visualization of the appropriate anatomical landmarks wasrequired and the following potential findings were to beaddressed: description of amount and character ofsecretions, confirmation of the nature of the samplecollected for culture as being appropriate, presence ofhyperemia, and any anatomical abnormalities. Patients wererandomized according to a computer generatedrandomization schedule to receive levofloxacin 750 mg dailyby mouth for 5 days followed by 5 days of matched placeboorlevofloxacin 500 mg daily by mouth for 10 days. Patientswere evaluated at study entry, at an on-therapy visit (day 3-5), at a test-of-cure visit (day 17-22), and at a post studyvisit (day 35-45). Clinical response was evaluated at the test-of-cure and post study visits. During the period betweenstudy entry and the test-of-cure visit, patients were allowedto use only acetaminophen as an analgesic and onlypseudoephedrine as a decongestant. The use of nasalsteroids was prohibited.
MicrobiologyAll samples obtained were sent for Gram stain and cultureand susceptibility testing. Acceptable sinus specimens wererequired to be collected within 24 hours after study entryand to contain ≥ 25 polymorphonuclear leukocytes and ≤ 10squamous epithelial cells per low-powered field. Fororganisms obtained through endoscopically guidedcollection and MAP, semiquantitative growth of ≥ 1 + (≥ 101-102 colony-forming units [CFU]/mL) was required, exceptfor S. aureus, which was required to have a semiquantitative

growth ≥ 2 + (≥ 102-103 CFU/mL) to be considered anacceptable specimen.
Clinical and Microbiologic EfficacyThe primary analysis population (microbiologicallyevaluable) consisted of patients with microbiologicallyconfirmed diagnoses who were compliant with the studyprotocol. Clinical response was defined as cure,improvement, failure, or unable to evaluate. Cure wasdefined as resolution of pretreatment abnormal clinicalsigns and symptoms with no further antimicrobial therapyrequired for the infection. Improvement was defined asclinical findings subsiding significantly but with incompleteresolution of clinical evidence of infection in a patient whorequired no further antimicrobial therapy for sinusitis.Clinical failure was defined as no apparent response totherapy or an incomplete response requiring additionalantimicrobial therapy for sinusitis. Microbiologic responsewas defined as eradicated, presumed eradicated, persisted,presumed persisted, or unknown. In the absence of a posttherapy visit culture, a response of “presumed eradicated”was used to classify the microbiologic outcome for patientsdeemed clinical successes, and the term “presumedpersisted” was used to classify the microbiologic outcomefor patients deemed to have had clinical failure.
Statistical AnalysesThe prospectively defined primary efficacy endpoint in thisstudy was the clinical success rate (proportion of patientswho were cured or improved) in the microbiologicallyevaluable population at study day 17-24. For the purpose ofthe statistical analysis, the test-of-cure window wasexpanded by 2 days to broaden the inclusion of subjects forevaluation. The secondary efficacy variables included:microbiologic response at the test-of-cure visit;microbiologic response by admission pathogen at the test-of-cure visit; and clinical and microbiologic responses ofpatients at post study who completed therapy and wereevaluated as having clinical success at the test-of-cure visit.A two-sided 95% confidence interval (CI) around thedifference between treatment groups (levofloxacin 500 mgregimen minus levofloxacin 750 mg regimen) wascomputed.8To conclude that a 5-day course of levofloxacin 750 mg dailywas at least as efficacious as a 10-day course of levofloxacin500 mg daily, the upper bound of the 95% CI had to be lessthan 15%. Descriptive statistics were used to summarizetreatment-emergent adverse events and pre therapy to posttherapy changes in laboratory test results and vital signs.Two-sided 95% CIs were calculated for the differencesbetween the treatment groups in the rates of treatment-emergent adverse events overall and within each body
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system, and for the most commonly occurring treatment- emergent adverse events.
Table 1: Demographics (intent-to-treat population)

Levofloxacin 750
(N =289)

n (%)

Levofloxacin 500
(N =291)

n (%)

Overall
(N =201)

n (%)

SexMaleFemale 112 (39.1)176 (60.9) 128 (44.2)162 (55.8) 240 (41.7)338 (58.3)
Age≤4546-64≥65 182 (63)91 (31.6)15 (5.4) 180 (61.9)83 (28.6)27 (9.5) 362 (62.4)174 (30.1)42 (7.4)

Smoking HistoryNon smokerCurrent smokerEx smoker 171 (59.4)62 (21.6)55 (19.0) 184 (63.2)53 (18.2)54 (18.7) 355 (61.3)115 (19.9)109 (18.8)
Allergy HistoryYesNo 137 (47.6)151 (52.4) 163 (56.0)128 (44.0) 300 (51.8)279 (48.2)

ProcedureMAPEndoscopy 171 (59.1)118 (40.9) 172 (59.3)118(40.7) 343 (59.2)236 (40.8)
RESULTSSubjects in both treatment groups were comparable.Females were more than males. The majority of patientswho were 45 years of age or younger and were nonsmokers.Roughly 50% of patients entered had a history of allergies.Among patients in the microbiologically evaluablepopulation, the mean duration of symptoms was 10.3 daysfor patients treated with levofloxacin 750mg daily and 11.7 days for patients treated with levofloxacin500 mg daily with a minimum duration of symptoms of 2days and 1 day, respectively. Although patients with ahistory of head and neck surgery were to be excluded, 7patients with prior sinus surgery were included in themicrobiologically evaluable population. Approximately 60%

of patients had their sinus fluid sample obtained by antralpuncture and 40% by endoscopy (Table 1).A total of 584 patients were randomized, of which 580patients took at least 1 dose of study medication and wereincluded in the intent-to-treat population. 289 patientsreceived levofloxacin 750 mg daily for 5 days and 291patients received levofloxacin 500 mg for 10 days. 272 and273 patients, respectively, completed therapy in each arm(Table 2). The most common reason for prematurediscontinuation in both treatment arms was adverse events,whether drug-related or not, which led to discontinuation of10 (2.6%) patients in the 750-mg group and 8 (2.0%)patients in the 500-mg group (Table 2).
Table 2: Study completion/withdrawal information (intent-to-treat population)

Subject disposition Levofloxacin 750 mg
(N=289)

n (%)a

Levofloxacin 500 mg
(N=291)

n (%)aTotal completing studymedication 276 (95.6) 277 (95.4)Total unknown fordiscontinuation from studymedication 1 (0.5) 1 (0.3)
Total who withdrew fromstudy before test-of-cure visit 16 (5.7) 16 (5.6)Total who discontinued study 11 (3.9) 13 (4.3)
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medicationReason for discontinuationfrom study medicationSubject choiceLost to follow-upAdverse eventClinical failureMajor protocolviolationResistant pathogen bOther

0 (0.0)0 (0.0)7 (2.6)1 (0.3)2 (0.8)0 (0.0)1 (0.3)

1 (0.3)0 (0.0)5 (2.0)3 (1.0)1 (0.3)0 (0.0)2 (0.8)Total who withdrew fromstudy between last dose andtest-of-cure visit 5 (1.8) 4 (1.8)
Total who completed studythrough test-of-cure visit 271 (93.8) 274 (94.1)Total eligible for poststudyvisit evaluationcCompleted poststudy visit

247 (85.6)
239 (82.8)

257 (88.5)
252 (86.7)aPercentages based on total number of subjects with continuation/withdrawal information.bSuspected, confirmed, or reported resistant pathogen (associated with evidence of ineffective treatment).cIncludes all subjects who completed therapy and were cured or improved at the test-of-cure visit.Among microbiologically evaluable patients at the test of-cure visit, clinical success occurred among 91.4% of patientstreated with levofloxacin 750 mg daily for 5 days. In patientstreated with 500 mg levofloxacin for 10 days, clinicalsuccess occurred in 88.6% (95% CI -10.0, 4.2), therebysatisfying the protocol-specified criterion of no inferiorityfor the 750-mg regimen. Failure occurred in 8.6% and11.4% of each group, respectively (Table 3). Among patientsreceiving levofloxacin 750 mg assessed ashaving achieved clinical success, 44.7% were cured and46.7% were improved. Among patients receivinglevofloxacin 500 mg, 53.0% were cured and 35.6% wereimproved. For patients receiving levofloxacin 750 mg,results were similar regardless of sinus fluid samplingmethod. However, among patients receiving levofloxacin500 mg, patients whose sinus fluid was sampled by antralpuncture had a better outcome than those who underwentendoscopy (Table 4).Clinical response against the common pathogens associatedwith sinusitis (S. pneumoniae, H. influenzae, and M.

catarrhalis) was high (>90% for all 3 pathogens) in bothgroups. Approximately 75% of patients infected with S.
aureus in both treatment groups were either cured orimproved (Table 5). Microbiologic response by pathogen attest-of-cure was above 90% in both arms for the commonpathogens associated with acute sinusitis. Though notstatistically significant, the eradication rate for S. aureus washigher among patients treated with levofloxacin 500 mgthan among patients treated with levofloxacin 750 mg(83.3% vs 76.0%, respectively) (Table 6). Overall

susceptibility to levofloxacin among all pathogens isolatedwas 98.9%.Long-term clinical success and microbiologic eradicationoutcomes at post study were similar between the 2treatment groups. Among patients who were treated withlevofloxacin 750 mg, 94.1% were classified as having long-term clinical cure or improvement vs 93.1% of patientsreceiving levofloxacin 500 mg. With regard to microbiologiceradication, 94.1% of patients treated with levofloxacin 750mg were classified as having long-termeradication/presumed eradication while 94.6% receivinglevofloxacin 500 mg were so classified (Table 7). Twopatients in the 500-mg treatment arm were deemed clinicalfailures but demonstrated continued eradication of theadmission pathogen through the post study visit based onrepeat sampling. Long-term clinical relapse rates were alsosimilar between the 2 treatment groups (5.9% vs 6.9%,respectively).Among patients who took at least 1 dose of study medicationand provided on-therapy safety information (safety-evaluable population), the safety profile of the 2 dosagestrengths was similar. Overall, 39.8% of patients receivinglevofloxacin 750 mg and 34.5% of patients receivinglevofloxacin 500 mg experienced an adverse event.Incidence of treatment-emergent adverse events (occurringduring treatment or up to study day 24) reported by ≥ 2.0%of patients by body system was also similar between the 2groups (Table 8).
Table 3:Clinical success/nonsuccess at test-of-cure by sample collection method and pathogen of primary interest(microbiologically evaluable population)
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Sample collection method

Levofloxacin750mg
Successa Nonsuccessb

n/N (%)        n/N (%)

Levofloxacin 500 mg
Success     Nonsuccess
n/N (%)            n/N (%)

Difference c

(95% CI)d

MAP
Enterobacter aerogenes
Haemophilus influenzae
Haemophilus parainfluenzae
Moraxella catarrhalis
Proteus mirabilis
Pseudomonas aeruginosa
Staphylococcus aureus
Streptococcus pneumoniae
Streptococcus pyogenes

81/90(90.0)9/90 (10.0)1/1 (100.0)0/1 (0.0)19/21(90.5)2/21 (9.5)9/9 (100.0) 0/9 (0.0)10/11(90.9)1/11 (9.1)0 (0.0)    0 (0.0)2/3 (66.7)1/3 (33.3)9/12(75.0)3/12 (25.0)25/27(92.6)2/27 (7.4)3/3 (100.0) 0/3 (0.0)

89/95 (93.7)       6/95 (6.3)1/2(50.0) 1/2 (50.0)25/27(92.6)2/27 (7.4)10/11(90.9)1/11 (9.1)13/13(100.0)0/13(0.0)2/2 (100.0) 0 (0.0)5/7(71.4) 2/7 (28.6)3/3 (100.0) 0/3 (0.0)26/27(96.3)1/27 (3.7)2/2 (100.0) 0 (0.0)

3.7 (_4.8, 12.1)

Endoscopy
Enterobacter aerogenes
Haemophilus influenzae
Haemophilus parainfluenzae
Moraxella catarrhalis
Proteus mirabilis
Pseudomonas aeruginosa
Staphylococcus aureus
Streptococcus pneumoniae
Streptococcus pyogenes

58/62(93.5)4/62 (6.5)4/4(100.0) 0/4 (0.0)16/16(100.0)0/16(0.0)1/1(100.0) 0/1 (0.0)6/6(100.0) 0/6 (0.0)2/2 (100.0) 0/2 (0.0)3/4 (75.0)1/4 (25.0)10/13(76.9)3/13(23.1)17/18 (94.4)1/18 (5.6)2/2 (100.0) 0/2 (0.0)

43/54(79.6)11/54 (20.4)1/2(50.0)1/2 (50.0)13/14(92.9)1/14 (7.1)1/1(100.0) 0/1 (0.0)5/6 (83.3)1/6 (16.7)2/3 (66.7)1/3 (33.3)2/2 (100.0) 0 (0.0)6/9 (66.7)3/9 (33.3)14/17(82.4)3/17(17.6)3/3(100.0) 0/3 (0.0)

_13.9 (_27.2, _0.6)

Total 139/152(91.4)13/152(8.6) 132/149(88.6)17/149(11.4) _2.9 (_10.0, 4.2)Note: N for pathogen of primary interest is the number of subjects who had the pathogen alone or in combination with other pathogens at study entry.a Success rates include the clinical response categories of cured and improved.b Nonsuccess rates include the clinical response category of failure.c Difference in success rates (levofloxacin 500 mg minus levofloxacin 750 mg).d Two-sided 95% confidence intervals (with continuity correction) were calculated around the difference (comparator minus levofloxacin 750 mg daily by mouth 5-day regimen) in clinical success rates (cured andimproved).
DISCUSSIONIn this study focus was on patients with microbiologicallydocumented ABS rather than all of the patients. The 500-mgdosage regimen had been previously approved for use intreating this infection. Clinical success was similar in the 2treatment groups, indicating that the higher dose oflevofloxacin administered for a shorter period is as effectiveas the lower dose administered for a longer period. Adverse

events were also similar between the 2 treatment groups, ashas been observed in previous studies comparing the 2dosages. There are several potential advantages associatedwith high dose, short-course therapy with fluoroquinoloneantimicrobials such as levofloxacin. The kill rates of theseagents are concentration= dependent. Because of this,therapeutic outcome is linked to area under theconcentration curve (AUC) rather than to time above theminimum inhibitory concentration (MIC).9
Table 4: Clinical outcomes at test-of-cure (microbiologically evaluable population)

Sample collectionmethod Levofloxacin 750Cured         Improved          Failuren/N (%)      n/N (%)           n/N(%) Levofloxacin 500Cured          Improved Failuren/N (%) n/N (%) n/N (%)
MAP 41/90 (45.6)    40/90 (44.4)       9/90 (10.0) 53/95 (55.8)    36/95 (37.9)     6/95 (6.3)
Endo 27/62 (43.5)    31/62 (50.0)       4/62 (6.5) 26/54 (48.1)  17/54 (31.5) 11/54 (20.4)
Total 68/152 (44.7)  71/152 (46.7)  13/152(8.6) 79/149(53.0)  53/149(35.6)  17/149 (11.4)Higher doses may result in more rapid resolution ofsymptoms and shorter-course therapy may improve patientcompliance and decrease the incidence of adverse events.The most compelling reason, however, is reducing exposureto the drug in order to help prevent the development ofresistance. High peak concentration has been linked toprevention of the emergence of resistance.10,11 Shorter-course regimens also have implications for preventing theemergence of resistance. It is now generally accepted that

the development of resistance is most closely associatedwith the amount of drug to which the patient is exposed.10Shorter-course therapies reduce total drug exposure overthe course of treatment.In this study, both MAP and endoscopy as techniques wereutilized for sampling sinus fluid. Previous studies, in whichsamples for microbiologic evaluation have been collected byboth antral puncture and endoscopy, confirmed the utility of
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endoscopic cultures for the major pathogens involved in acute bacterial maxillary sinusitis.
Table 5: Clinical response rates at test-of-cure visit by pathogen of primary interesta(microbiologically evaluable population)

Pathogen of interesta Levofloxacin 750Cured Improved FailureNb     n/N (%) n/N (%) n/N (%) Levofloxacin 500Cured       Improved     FailureN   n/N (%)       n/N (%)     n/N (%)Enterobacter aerogenesHaemophilus influenzaeHaemophilusparainfluenzaeMoraxella catarrhalisProteus mirabilisPseudomonas aeruginosaStaphylococcus aureusStreptococcuspneumoniaeStreptococcus pyogenes

5       2(40.0)           3(60.0)              0(0)37    21(56.8)        14(37.8)           2(5.4)10    4(40.0)            6(60.0)              0(0)17    7(41.2)            9(52.9)           1(5.9)2      1(50.0)            1(50.0)              0(0)7    4(57.1)              1(14.3)           2(28.6)25    10(40.0)         9(36.0)          6(24.0)45    20(44.4)       22(48.9)            3(6.7)5       2(40.0)           3(60.0)              0(0)

4     1(25.0)        1(25.0)      2(50.0)41   23(56.1)     15(36.6)    3(7.3)12    7(58.3)        4(33.3)       1(8.3)19    12(63.2)      6(31.6)      1(5.3)5       4(80.0)           0(0)      1(20.0)9       3(33.3)        4(44.4)    2(22.2)12     4(33.3)        5(41.7)   3(25.0)44   22(50.0)      18(40.9)    4(9.1)5       1(20.0)        4(80.0)        0(0)
Note: Percentages are percentages of N for the pathogen and treatment group.a N ≥ 5 in either treatment group.b N = number of patients who had the pathogen alone or in combination with other pathogens at admission.In a study of 13 patients, endoscopically guided meatalculture identified the predominant bacterial pathogen andcorrelated with the cultures from maxillary sinus aspirationin over 90% of infections.5 In another study evaluating 46patients, the accuracy of endoscopy was 89.1% with respect

to recovery of the 3 major pathogens of ABS.6 An additionalstudy of 24 patients in a single center demonstrated anaccuracy of 88.5% for endoscopy. 7 Further, prospectivestudies with a larger sample size have been advocated inorder to further validate the technique.4
Table 6: Microbiologic eradication at test-of-cure by pathogen of interest(microbiologically evaluable population)

Pathogen of interesta

Levofloxacin 750
Eradicatedb

n/N (%)

Levofloxacin 500
Eradicated
n/N (%)

Differencec

95% CI)d

Enterobacter aerogenes
Haemophilus influenzae
Haemophilus parainfluenzae
Moraxella catarrhalis
Proteus mirabilis
Pseudomonas aeruginosa
Staphylococcus aureus
Streptococcus pneumoniae
Streptococcus pyogenes

5/5 (100)35/37 (94.6)10/10 (100.0)16/17 (94.1)2/2 (100.0)5/7 (71.4)19/25 (76.0)43/45 (95.6)5/5 (100.0)

2/4 (50.0)38/41 (92.7)11/12 (91.7)18/19 (94.7)4/5 (80.0)7/9 (77.8)10/12 (83.3)40/44 (90.9)5/5 (100.0)

_50.0_1.9 (_14.1, 10.2)_8.3 (_29.0, 12.3)0.6 (_17.4, 18.6)_20.06.37.3 (_23.8, 38.4)_4.6 (_16.2, 6.9)0a N ≥ 5 in either treatment group.b Eradicated includes presumed eradicated.c Difference in eradication rates (levofloxacin 500 mg minus levofloxacin 750 mg).d Two-sided 95% confidence intervals (with continuity correction) around the difference in microbiologic eradication rates for pathogens identified in10 or more patients in each treatment group.
Table 7: Microbiologic outcomes at post study (microbiologically evaluable population)

Eradicated/presumed
eradicated
n (%)

Relapsed/presumed
relapseda

n (%)

Unknown
n (%)Levofloxacin 750(N=135)bLevofloxacin 500(N=130)

127 (94.1)123 (94.6) 8 (5.9)7 (5.4) 0 (0)0 (0)
Note: All microbiologic response rates are by patient.a Includes new infection.
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b Includes only patients cured or improved at the test-of-cure visit who returned for the post study visit.There were some additional findings of interest among thesedata relating to sampling method. Among microbiologicallyevaluable patients whose samples were obtained byendoscopy, a much better clinical success rate was observedamong patients treated with levofloxacin 750 mg than thosetreated with 500 mg. In this study no clinical criteria wereused to assign patients to antral puncture or endoscopy.Success rates for the 2 treatment groups in patientsundergoing antral puncture were comparable, indicatingthat drug dosage alone was not a factor. Antral puncture

removes a much larger volume of sinus fluid than doesendoscopy and may have a therapeutic effect in and of itself.The absence of therapeutic drainage combined with a lowerdose of antibiotic may account for the less successfuloutcome in patients receiving levofloxacin 500 mg whounderwent endoscopy. As there were similar results inpatients receiving levofloxacin 750 mg who underwenteither antral puncture or endoscopy, it may be that thehigher dose of levofloxacin overcame the impact of notdraining the sinus cavity.
Table 8: Incidence of frequently reported (≥2.0%) treatment-emergent adverse events summarized by body system andpreferred term (safety-evaluable population)
Body system preferred
terma

Levofloxacin 750 mg
(N =289)
n (%)

Levofloxacin 500 mg
(N =291)
n (%)

95% CIb

Central & peripheralnervous system disordersDizzinessHeadache 9 (3.1)13 (4.6) 4 (1.3)9 (3.1) (-4.0, 0.4)(-4.4, 1.3)Gastrointestinal systemdisordersAbdominal painDiarrheaDyspepsiaMouth dryNauseacVomitingd

3 (1.1)15 (5.1)6 (2.1)7 (2.6)24 (8.2)10 (3.6)
9 (2.6)14 (4.9)6 (2.0)4 (1.5)12 (4.3)4 (1.3)

(-0.5, 3.5)(-3.5, 2.9)(-2.1, 2.1)(-3.2, 1.1)(-7.4, _0.4)(-4.6, 0.0)Psychiatric disordersInsomnia 8 (2.8) 7 (2.6) (-2.7, 2.1)Resistance mechanismdisordersMoniliasis genital 2 (0.8) 7 (2.6) (-0.1, 3.7)Secondary termsProcedural site reactionTotal patients withadverse     events 4 (1.5)115 (39.8) 6 (2.0)100 (34.5) (-1.5, 2.5)(-12.2, 1.6)
Note: Table includes treatment-emergent adverse events, i.e., those that began on-therapy or up to study day 24, whether related to treatment or not.a Preferred term reported by -2.0% of patients in either treatment group.b Two-sided 95% confidence interval (with continuity correction) around the difference between treatments (levofloxacin 500 mg minus levofloxacin750 mg) in incidence of adverse events.c The difference in drug-related nausea, i.e., nausea for which the investigator determined that the event was definitely or probably related totreatment, was not statistically significant, occurring in 3.3% of patients receiving levofloxacin 750 mg vs 2.8% of patients receiving levofloxacin 500 mg(95% CI – 1.6, 2.6).d The difference in drug-related vomiting, i.e., vomiting for which the investigator determined that the event was definitely or probably related totreatment, was not statistically significant, occurring in 1.0% of patients receiving levofloxacin 750 mg vs 0.8% of patients receiving levofloxacin500 mg (95% CI _1.7, 1.2).It was found that S. aureus continued to be a commonpathogen in community-acquired ABS. In themicrobiologically evaluable population in the study, roughly12% of patients presented with S. aureus as the causativepathogen of their ABS. Patients with symptoms for morethan 28 days or with more than 2 other episodes of ABS

within 12 months prior to study entry were purposelyexcluded from participation in the study. By doing so,patients with chronic sinusitis were excluded. Also, patientswith a history of previous head or neck surgery, which, inthe case of those with previous sinus surgery, might alterbacterial etiology, were excluded. Patients who had been
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recently hospitalized were also excluded, decreasing thechances that their infection was nosocomial in origin.It is also interesting to note that the efficacy of the 500-mgdosage regimen seems little changed over the last severalyears. The original studies in ABS with the 500-mg dosageform were conducted in the mid-1990s. Two studies wereconducted, one comparative against amoxicillin/clavulanateand the other was non comparative. In these trials, theefficacy of levofloxacin in this infection was 88.4% and 88%,respectively.12,13 These compared well with the efficacy of88.6% for the 500-mg dosage regimen shown in the study athand.There were several potential sources of bias in this study.Two dosage levels of levofloxacin were studied andcompared to one another. It is possible that, if comparedagainst another active control, one would have obtained adifferent result. However, atleast 1 previous study of the 500-mg dosage level wasperformed against an active control. Two differentmethodologies were utilized for obtaining of sinus fluidsamples. The results might have differed if one had madeuse of only 1 of the 2 techniques to obtain all of the samples.However the outcome of the 2 sampling methods werereported separately. Clinical criteria were not imposed forthe use of antral puncture or endoscopy. It is possible that, ifone had imposed criteria (e.g., severity criteria) for the useof one or the other methodology, one would have obtaineddifferent results. While this trial followed accepted designfor study of antimicrobials in acute sinusitis, concerns overthis study design itself have been raised. Specifically, thetime point for the test-of-cure visit occurred relatively late inthe disease course. Previous data indicate that acutebacterial sinusitis may have a high rate of spontaneousresolution, leading some to suggest that different timepoints should be selected for evaluation of antimicrobialefficacy.14 However; the present study was not designed toaddress this issue.In conclusion, levofloxacin 750 mg administered as a 5-daytreatment course was as effective as levofloxacin 500 mgadministered as a 10-day treatment course. Given theadvantages inherent in a high-dose, short-course treatmentstrategy, including the diminished risk of driving resistance,it is believed that levofloxacin 750 mg for 5 days is aneffective and safe regimen for the treatment of ABS.
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