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Original Article

INTRODUCTION

Acute rhinosinusitis is a common childhood disease. It usually 
occurs following a viral upper respiratory tract infection (URI) 
and may also occur with allergies that causes inflammation of 
the mucous membranes. Most cases begin as a common cold. 
Symptoms often go away within a week to 10 days but in some 
patients, a bacterial infection, most commonly caused by Strep-
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Objectives. Cefditoren pivoxil (CDT) has been used in the treatment of rhinosinusitis. However, little is known about the 
efficacy of this drug at low and high doses. This study was to compare the efficacy and safety of low dose (8–12 mg/
kg/day) and high dose (16–20 mg/kg/day) CDT in the treatment of children with uncomplicated acute rhinosinusitis 
(ARS).

Methods. This investigation was a randomized, investigator-blinded, and parallel study, conducted in patients (aged 1–15 
years) with a clinical diagnosis of uncomplicated ARS. Two groups of patients randomly received low dose or high 
dose CDT for 14 days. Patients’ symptoms were assessed quantitatively using a quantitative symptom score (the S5 
score). The changes in sinus symptoms and adverse events were provided by patients and their parents/caregivers. The 
response rate and adverse effects were evaluated at days 7 and 14. The relapse rate was recorded at days 21 and 28. 
The recurrences of sinus symptoms at day 60 were also assessed. 

 Results. One hundred forty patients were recruited and randomized; 72 received low dose CDT (group I) and 68 received 
high dose CDT (group II). There were no significant differences in demographic data including sex, age, presenting 
symptoms, medical history, and X-ray findings between two groups. The responses rate at day 14 in groups I and II 
were 95.5% and 95.4%, respectively (P>0.99). There were no significant differences between groups in relapse rate 
at day 28 and no recurrence at day 60 in either group. The most common treatment-related adverse events were diar-
rhea (4.2% in group I vs. 2.9% in group II) and vomiting (2.8% in group I vs. 10.3% in group II). There was no sta-
tistically significant difference in adverse events between groups. 

Conclusion. Both low and high doses regimens of CDT appeared a similar clinical outcome for treatment in uncomplicated 
ARS in pediatric patients.
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tococcus pneumoniae, Haemophilus influenzae, and Moraxella 
catarrhalis could develop. The increasing prevalence of antimi-
crobial resistance in many areas has been a therapeutic challenge 
[1]. The prevalence of penicillin-nonsusceptible S. pneumoniae 
increased from 10.4%–14.1% in 1996–1997 to 22.3% in 1999–
2000 [2,3]. In 2009–2010, the CARTIPS (community-acquired 
respiratory tract infection pathogen surveillance) program, a 
study in Asia that used breakpoints for oral penicillin V recom-
mended by the Clinical and Laboratory Standards Institute, re-
vealed the prevalence of penicillin-non-susceptible S. pneumoni-
ae to be between 46% and 100%. Azithromycin and clarithro-
mycin had variable resistance rates of 0%–88% amongst S. 
pneumoniae. β-Lactamase production rates ranged from 15% to 
46.6% amongst H. influenzae isolates and from 90% to 100% 
amongst M. catarrhalis isolates [4]. Data from the National Anti-
microbial Resistance Surveillance Thailand, during 2000 to 2005 
showed that the rates of penicillin resistance were constantly 
high, ranging from 42.4% in 2000 to 47.7% in 2005. The third-
generation cephalosporin resistance rate, determined by Epsilon 
test in 10% to 15% of all isolates each year, ranged from 2.1% 
to 8.4%. The rates of erythromycin resistance ranged from 
24.2% to 30.3% [5]. Because of these changes in epidemiology, 
new treatment strategies for many infectious diseases including 
acute bacterial rhinosinusitis are crucial.
  Once acute bacterial rhinosinusitis is diagnosed, treatment 
with antibiotic is indicated. Most treatment is done empirically 
based on information about which bacteria are most likely to be 
causing the infection. Antimicrobial regimens for children with 
acute bacterial rhinosinusitis include high doses of amoxicillin, 
amoxicillin/clavulanate, cefpodoxime proxetil, cefuroxime axetil, 
or cefdinir. Trimethoprim/sulfamethasoxazole, azithromycin, 
clarithromycin, or erythromycin are recommended if the patient 
has a history of immediate type I hypersensitivity reaction to 
β-lactams [6]. Cefditoren pivoxil (CDT; Meiact, Meiji Seika 
Pharma Co., Tokyo, Japan) is a third-generation oral cephalospo-
rin with good activity against respiratory tract pathogens, includ-
ing penicillin-intermediate and penicillin-resistant strains of S. 
pneumoniae as well as beta-lactamase producing strains of H. 
influenzae and M. catarrhalis [7-11]. For CDT, as for β-lactams, 
the time (t) (expressed as percentage of the dosing interval) that 
antibiotic concentrations exceed the value of minimum inhibito-
ry concentration (MIC) (t>MIC) is the index predicting efficacy 
with a cutoff value of 40% for clinical cure in humans [12,13]. 
When given at 3 mg/kg three times a day (9 mg/kg/day) of 
cefditoren features 1.45 mcg/mL of Cmax and a 2.25-hour half-
life and 6 mg/kg (three times a day; 18 mg/kg/day) features 2.85 
mcg/mL of Cmax and a 1.68-hour half-life [14], indicates that 
adequate pharmacodynamic indexes covering all H. influenzae, 
and most S. pneumoniae isolates can be achieved. This makes 
cefditoren an antibiotic that may play a significant role in the 
treatment of bacterial respiratory tract infections in the commu-
nity [15]. In the clinical setting, studies carried out with cefdi-

toren showed that treatments with the 400 mg twice a day regi-
men were associated with high rates of bacteriological response, 
even against penicillin nonsusceptible S. pneumoniae, with good 
correlation between bacteriological efficacy/response and clini-
cal outcome [15], consistent with the pharmacokinetic profile of 
cefditoren [16]. However, little is known about the efficacy of 
this drug at low and high doses. The objective of the present 
study was to compare the efficacy and safety of low dose (8–12 
mg/kg/day) and high dose (16–20 mg/kg/day) CDT in the treat-
ment of children with acute rhinosinusitis.

MATERIALS AND METHODS

Study design and participants
This investigation was a randomized, investigator-blinded, and par-
allel study, conducted in patients (age 1–15 years) with a clinical di-
agnosis of uncomplicated acute rhinosinusitis: persistent URI 
symptoms for >10 days, high fever (>39°C) with purulent nasal 
discharge at least 3–4 consecutive days and the new onset of fever, 
or increase in nasal discharge following a typical viral URI that 
lasted 5–6 days and were initially improving [6]. For confirmation 
of the diagnosis, radiography of the paranasal sinus was performed 
and interpreted by a blinded radiologist. Eligible patients were re-
cruited from the Pediatric Allergy Clinic and Pediatric Outpatient 
Clinic of Thammasat University Hospital, Pathumthani, Thailand. 
The inclusion criteria were age >1 year, diagnosed rhinosinusitis, 
pretreatment of antibiotics within 3 months or age 1–2 years and 
positive radiographic findings (opacification of paranasal sinuses, 
>33% loss of air-space volume within the maxillary sinuses, or >4 
mm of mucosal thickening in the maxillary sinuses). Exclusion cri-
teria included chronic sinus symptoms for >4 weeks, immunocom-
promised status, hypersensitivity to penicillins or cephalosporins.

Interventions
Two groups of patients randomly received low dose (4–6 mg/kg) 
or high dose CDT (8–10 mg/kg), given as sachets or tablets twice 
a day (maximum 400 mg/day), for 14 days. A computer-generat-
ed randomization schedule was used to assign patients in a 1:1 
ratio to treatment groups by using a coded list. Investigators were 
blinded to treatment assignments. Study medication was dispensed 
by a research assistant not involved in the study assessments. Use 
of antibiotics other than the study drugs was prohibited through-
out the study. There were no restrictions on the use of medications 
for symptomatic relief (e.g., decongestants, antihistamines, intrana-
sal corticosteroids). The protocol was approved by the Institutional 
Review Board of the Faculty of Medicine, Thammasat University. 
All parents or legal representatives of the screened and enrolled 
patients provided written informed consent before initiation of 
study treatment. The study was performed in accordance with the 
Declaration of ClinicalTrial.gov (ClinicalTrials.gov Identifier: 
NCT01553006). 
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Study assessments
The baseline evaluation including a medical history and physical 
examination (including nasal inspection) was conducted. Patients’ 
symptoms were assessed quantitatively using the S5 questionnaire 
[17], a validated and reliable instrument developed specifically for 
the evaluation of sinus symptoms in children. The S5 score is the 
mean of symptom scores for nasal obstruction, daytime and night-
time coughing, headache, and colored nasal discharge (0, absent; 1, 
small problem; 2, moderate problem; 3, large problem). The S5 
score was calculated by the physician at the initial office visit and 
by the parent/caregiver at home each day throughout the course 
of treatment. A research assistant performed randomization for 
each patient using the computer program as described. A research 
assistant trained caregivers in recording this questionnaire and 
confirmed that they could do so correctly. The clinical status of pa-
tients was assessed by the investigators between treatment days 7 
and 14, and after treatment (days 21 and 28). On day 7 and 14 
after the initial visit, patients returned for an assessment of clinical 
signs and symptoms of acute bacterial rhinosinusitis (ABRS), 
monitoring of adverse events and compliance. The same research 
assistant conducted a telephone follow-up every day during treat-
ment for checking compliance and side effects. In addition, the 
compliance was checked by counting the number of sachets/tab-
lets remaining in each medication container at each visit. Informa-
tion on adverse events, concomitant medication use, and compli-
ance was collected using a scripted questionnaire. Investigators as-
sessed the severity and causality of each adverse event and its re-
lationship to study drug. Changes in study drug administration 
and withdrawals from the study were also recorded. At the end-
of-therapy visit on day 14, rates of improvement were assessed by 
investigators. The relapse rate was recorded by investigators at 
days 21 and 28. The recurrence of sinus symptoms was indirectly 
assessed at the day-60 telephone follow-up by questioning the 
caregiver about clinical symptoms. The investigator assessed the 
clinical response and side effects while still blinded to the study 
drug assignment. All assessments made by the same investigator 
for each subject. 

Study outcomes
The primary efficacy end point was clinical response, as deter-
mined by the investigator at the end-of-therapy visit on day 14. 
The clinical response was classified as improvement or failure. 
Improvement was defined as the resolution of >1 symptoms of 
ABRS and no requirement for additional antibiotics for the treat-
ment of rhinosinusitis. Failure was defined as lack of improve-
ment in the acute signs or symptoms of ABRS or the worsening 
of >1 sign or symptom of the original infection after >3 days of 
the study drug. The secondary efficacy end points included rates 
of relapse and recurrence. Relapse was defined as a subjective 
rating of lack of improvement at day 21 or 28 in a patient rated 
as improved on day 14. Recurrence was defined as sinus symp-
toms remaining for >10 days during the second month of follow-

up in a patient rated as improved on day 28.

Statistical analysis
Sample-size calculations were based on a chi-square test with a 
power of ≥80% and were performed using the power calculators 
by SealedEnvelope (Sealed Envelope, London, UK). Assuming re-
sponse rates of 65% for CDT I and 40% for CDT II, it was deter-
mined that it would be necessary to enroll 79 patients in each 
group. 
  The primary efficacy end point was analyzed in the clinically 
evaluable population, which included all patients who met the 
study inclusion criteria and end-of-therapy assessment and re-
ceived no other antibiotics before the end-of-therapy visit.
  Because of the nonnormality of the data, medians and inter-
quartile ranges were used for continuous variables. Categorical 
variables were expressed as percentages. Demographic and clini-
cal characteristics of the study groups were compared using the 
Fisher exact test (2 tailed), the Mann-Whitney U-test, or the Cra-
mer V coefficient, as appropriate. The Fisher exact test was used to 
compare radiographic findings and the use of concomitant medi-
cation between groups. Differences in treatment durations and 
outcomes between groups were analyzed using the Mann-Whit-
ney U-test. A comparison of adverse effects between groups was 
conducted using the Fisher exact test. Values were considered sta-
tistically significant at P<0.05. All analyses were performed using 
the SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Patient characteristics 
One hundred forty patients were recruited and received follow-
ups. A group of 72 patients randomized to receive low dose CDT 
(group I) composed of 37 males and 35 females with a median 
age of 4 years. A group of 68 patients randomized to receive high 
dose of CDT (group II) composed of 34 males and 34 females 
with median age of 5 years. There were no significant differences 
between groups in terms of sex, age, presenting symptoms, medi-
cal history, home environment, or day care attendance. At base-
line, the majority of patients had rhinorrhea, nasal obstruction 
and cough. A large proportion of patients’ families had >1 chil-
dren at home (64.7% and 64.7%), most with <2 episodes in the 
previous year (85.9% and 89.7%). Most patients had received 
antibiotics in the previous 90 days (68.1% and 66.2%). There 
were no significant differences between groups in terms of the 
antibiotics used in the 90 days before the study. Detailed demo-
graphic and clinical characteristic data for the two groups at en-
rollment are shown in Table 1.
  The flow of the study is illustrated in Fig. 1. Most patients com-
pleted medication; 94.4% in group I and 100% in group II. Four 
patients in group I were lost to follow up within 2 weeks and we 
were not able to track them even with multiple phone calls or 
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letters. The reasons for withdrawal from the study group were 
patient dissatisfaction with treatment.
  Table 2 shows the radiographic findings in the two study groups. 
Most patients in both groups had maxillary involvement (94%). 
The most common abnormal finding from sinus radiography was 
mucosal thickening. Diffuse opacification was observed in 47.1% 
and 56.1% of patients. There were no statistically significant dif-
ferences between groups in radiographic findings. The concomi-
tant medications used are shown in Table 3. There was no signifi-
cant difference in the use of concomitant treatments during the 
study.

Treatment outcomes and tolerability 
The change in S5 scores in the two groups at day 3, 7, and 14 
were not significantly different. Favorable responses at day 14 in 
groups I and II were 95.5% and 95.4%, respectively (P>0.99). 
At day 28, the relapse rate in group I was higher than in group II 
(15.5% vs. 4.8%). There was no recurrence at day 60 in either 
group. The differences in rate of relapse and recurrence were not 

Table 1. Demographic and clinical characteristics of pediatric treated 
with cefditoren pivoxil (low dose) and cefditoren pivoxil (high dose)

Characteristic Low (n=72) High (n=68) P-value

Gender >0.99*
   Male 37 (51.4) 34 (50.0)
   Female 35 (48.6) 34 (50.0)
Age (year), median (IQR) 4 (5) 5 (3) 0.72†

Pretreatment signs/symptoms
   Nighttime cough 51 (70.8) 44 (64.7) 0.71*
   Daytime cough 47 (65.3) 37 (54.4) 0.38*
   Nasal obstruction 65 (90.3) 56 (82.4) 0.22*
   Headache 31 (43.1) 22 (32.4) 0.22*
   Rhinorrhea 62 (86.1) 58 (85.3) >0.99*
   Purulent rhinorrhea 8 (11.1) 7 (10.3) >0.99*
   Snoring 41 (56.9) 35 (51.5) 0.61*
   Wheezing 35 (48.6) 24 (35.3) 0.13*
   Fever 11 (15.3) 12 (17.6) 0.82*
Home environment
   >1 Child at home 50 (69.4) 44 (64.7) 0.59*
   Tobacco used in the home 14 (19.4) 15 (22.1) 0.68*
Medical history
   Allergic rhinitis 12 (16.7) 6 (8.8) 0.21*
   Asthma 15 (20.8) 10 (14.7) 0.38*
   Sinus disease 22 (30.6) 20 (29.4) >0.99*
Episodes of sinus disease in 
   previous year
   ≤2 61 (85.9) 61 (89.7) 0.68*
   3–4 10 (13.9) 4 (5.9) 0.16*
   >4 0 1 (1.5) 0.49*
No. of days with symptoms before 
   enrollment, median (IQR)

14.0 (16.0) 14.0 (10.0) 0.65†

Day care attendance 20 (27.8) 18 (26.5) >0.99*
Antibiotic use in previous 90 days 49 (68.1) 45 (66.2) 0.86*
   Amoxicillin 13 (18.1) 9 (13.2)
   Amoxycillin-clavulanate 16 (22.2) 17 (25.0)
   Cotrimoxazole 3 (4.2) 4 (5.9)
   Erytromycin 2 (2.8) 0
   Unknown 15 (20.8) 14 (20.6)
   Other 17 (23.6) 13 (19.1)
Parent had a cold or sinus infection 22 (30.6) 26 (38.2) 0.37*

Values are presented as number (%) unless otherwise indicated.
IQR, interquartile range.
*Fisher exact test (2 tailed). †Mann-Whitney U-test.

158 Patients were assessed for eligibility and randomized

140 Children enrolled the study

Group I (n=72)
CDT 10 mg/kg/day

Complete day 60 
n=63

Complete day 60 
n=65

Day 7  n=72

Day 14  n=68

5 Lost follow-up 3 Lost follow-up

Day 14  n=68

2 Lost follow-up
2 Unsatisfactory response

Day 7  n=68

Group II (n=68)
CDT 20 mg/kg/day

Fig. 1. Flowchart of participant recruitment and selection. CDT, cefdi-
toren pivoxil.

Table 2. Radiographic findings in both groups

Radiographic finding Low (n=72) High (n=68) P-value*

Sinus involvement
   Maxillary 64 (88.9) 63 (92.6) >0.99
   Ethmoid 41 (56.9) 35 (51.5) 0.38
   Sphenoid 5 (6.9) 7 (10.3) 0.56
   Frontal 3 (4.2) 1 (1.5) 0.62
Appearance
   Diffuse opacification 32 (44.4) 37 (54.4) 0.31
   Mucosal thickening 55 (76.4) 55 (80.9) 0.82
   Air-fluid level 1 (1.4) 2 (2.9) 0.61

Values are presented as number (%).
*Fisher exact test (2 tailed). 

Table 3. Concomitant treatments used during the study by patients 
in the cefditoren pivoxil (low dose) and cefditoren pivoxil (high dose) 
treatments groups 

Type of treatment Low (n=72) High (n=68) P-value*

Nasal irrigation 24 (33.3) 15 (22.1) 0.19
Nasal steroids 21 (29.2) 14 (20.6) 0.33
Analgesic 12 (16.7) 15 (22.1) 0.72
Montelukast 6 (8.3) 7 (10.3) 0.52
Oral decongestant 5 (6.9) 3 (4.4) 0.78

Values are presented as number (%).
*Fisher exact test (2 tailed). 
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statistically significant between groups (Table 4).
  The most common treatment-related adverse events were diar-
rhea (4.2% in group I vs. 2.9% in group II) and vomiting (2.8% 
in group I vs. 10.3% in group II) (Table 5). The reported diarrhea 
and vomiting were mild symptoms that resolved spontaneously 
without discontinuation of the antibiotic. There was no statisti-
cally significant difference in adverse events between groups. No 
serious adverse events were observed during the study, and no 
patient discontinued the study because of adverse events.

DISCUSSION

Rhinosinusitis is one of the most common pediatric infectious 
diseases and antimicrobials are most frequently used in treat-
ment. Common causative organisms include S. pneumoniae, M. 
catarrhalis, and H. influenzae. Thailand has just had the vaccine 
available in 2006. It was not included in the National Vaccine 
Program with low vaccine uptake rate among children under 5 
years of age [18]. Thus, the incidence of diseases caused by this 
organism would not be expected to change while the incidence 
of resistance might have been evolved over time due to chang-
ing pattern of antibiotic prescription.
  Cefditoren has a broad spectrum of activity against gram-posi-
tive and gram-negative bacteria, including common sinus patho-
gens. Cefditoren has shown excellent in vitro activity against the 
penicillin-susceptible and penicillin-intermediately susceptible S. 
pneumoniae, β-lactamase-positive and β-lactamase-negative H. 
influenzae, and M. catarrhalis [19]. Thus, this agent could be a 
viable alternative for the treatment of infections caused by these 
organisms. High dose treatment might reduce the chance of 
emergence of resistance during therapy as has been proposed 
with another agent [20]. We tried to determine whether higher 
dose would give rise to a better outcome as well as to assess the 
side effects of using high dose therapy. We found similar rate of 
clinical response and adverse events between low- and high-dose 

regimens.
  Clinical efficacy of cefditoren was demonstrated in a previous 
study involving treatment of bacterial rhinosinusitis in children 
comparing usual dose (4–6 mg/kg twice a day) CDT versus 80–
90 mg/kg (on amoxicillin basis) amoxicillin/clavulanic acid (max-
imum dose 800 mg/day) twice a day. These two treatment arms 
showed similar clinical improvement, relapse rates or recurrences 
of sinus symptoms in both groups [21]. Given at the dose of 3 
and 6 mg/kg, peak serum concentrations of 1.54 and 2.85 μg/mL 
were obtained, respectively. This suggests that cefditoren has lin-
ear (or dose-dependent) pharmacokinetics and higher dose 
might be associated with a better outcome. The double-blind 
phase I study conducted to evaluate the pharmacokinetics and 
the pharmacodynamics of cefditoren following single-dose and 
multiple twice a day and three times a day regimens in healthy 
volunteers showed the mean T>MIC was always above 40% for 
both the twice a day and three times a day regimens. There were 
no differences between single-dose and multiple twice a day and 
three times a day regimens groups in the incidence of gastroin-
testinal adverse events [16]. A CDT 400-mg twice a day regimen 
in healthy volunteers obtains the following T>MIC rates: 55% 
for MIC of 0.5 µg/mL, 68% for MIC of 0.25 µg/mL, 81% for 
MIC of 0.12 µg/mL and 94% for MIC of 0.06 µg/mL [16]. CDT 
has shown a postantibiotic effect greater than 1 hour for S. pneu-
moniae, which also supports the twice daily regimen for the 
treatment of respiratory tract infections [22].
  In this study, we obtained similar response rates between low 
and high dose cefditoren for treatment of uncomplicated ARS in 
pediatric patients. The difference in rates of relapse and recur-
rence were not statistically significant between the two groups. 
However, the relapse rate in the low dose group was higher than 
in the high dose group (15.5% vs. 4.8%).
  A previous study comparing oral CDT 200 or 400 mg twice a 
day with either cefuroxime 250 mg twice a day or cefadroxil 
500 mg twice a day for the treatment of uncomplicated skin and 
skin-structure infections showed that the clinical cure rate and 
tolerability of CDT 200 or 400 mg twice a day were comparable 
to those of cefuroxime and cefadroxil [23]. In the pooled analy-
sis of the three studies in adults with acute sinusitis, there were 
no differences found in clinical response between CDT 200 mg 
twice a day or 400 mg twice a day and comparators (cefuroxime 

Table 5. Adverse events occurring in patients in the cefditoren piv-
oxil (low dose) and cefditoren pivoxil (high dose) treatment groups 

Adverse event Low (n=68) High (n=68) P-value*

Diarrhea 3 (4.4) 2 (2.9) >0.99
Abdominal pain 1 (1.5) 1 (1.5) >0.99
Nausea 1 (1.5) 3 (4.4) 0.36
Vomiting 2 (2.9) 7 (10.3) 0.09
Rash 1 (1.5) 1 (1.5) >0.99

Values are presented as number (%).
*Fisher exact test (2 tailed). 

Table 4. Treatment outcomes in patients in the cefditoren pivoxil (low 
dose) and cefditoren pivoxil (high dose) treatments groups

Parameter Low (n=72) High (n=68) P-value*

Treatment duration (day), median 
   (IQR)

14 (0) 14 (0) >0.99

Change in S5 score, median (IQR)
   Day 3 0.4 (0.8) 0.4 (0.6) 0.36
   Day 7 0.7 (0.7) 0.6 (0.8) 0.63
   Day14 0.8 (0.8) 0.6 (0.8) 0.31
Clinical improvement, n (%)
   Day 7 68/72 (94.4) 65/68 (95.6) 0.68
   Day14 64/68 (94.1) 62/68 (91.2) >0.99
Relapse, n (%) 10/63 (15.9) 3/68 (4.4) 0.07
Recurrence 0 0

IQR, interquartile range; S5, S5 pediatric sinus symptom questionnaire.
*Mann-Whitney U-test. 
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or amoxicillin/clavulanic acid) at the end of therapy (80.2% vs. 
84.8%) and at the end of follow-up (71.2% vs. 77.4%) [24]. 
However, a study in community pneumonia and acute exacerba-
tions of chronic bronchitis showed that treatments with the CDT 
400 mg twice a day regimen were associated with high rates of 
bacteriological response, even against penicillin nonsusceptible S. 
pneumoniae, with good correlation between bacteriological effi-
cacy/response and clinical outcome [25]. An increased dose of 
CDT (6 mg/kg three times a day) in patients with acute otitis me-
dia showed the efficacy rate of 89% for Penicillin-resistant S. pneu-
moniae, 86% for Penicillin Intermediate S. pneumoniae and 
100% for beta-lactamase negative ampicillin-resistant H. influen-
zae (BLNAR). The eradication of penicillin-resistant S. pneumoni-
ae can be achieved in about half of patients by administration of 
CDT at a double dose for 2 weeks. The eradication of BLNAR 
strains is achieved in 70% of patients by the same treatment. The 
recommended regimen of CDT is a low or a high dose regimen 
depending on the indication.
  In our study, there was no significant difference in the incidence 
of side effects between low and high dose CDT, which is in accor-
dance with a previous study [16]. Safety data from 13 clinical tri-
als of CDT on community acquired respiratory infections showed 
an adverse event profile of CDT similar to those of standard anti-
biotics used in the treatment of respiratory tract infections. Over-
all diarrhea related to CDT administration was 9%, while dys-
pepsia and abdominal pain were reported as adverse events in 
<2.7% patients [26].
  Our study did not reveal a difference between low and high 
dose regimens of CDT in terms of clinical efficacy for the vast ma-
jority of patients who have uncomplicated ARS. The relapse rate in 
the low dose group was higher than in the high dose group, but 
this was not statistically significant different. In addition, there was 
no significant difference in side effects between the two groups. 
We did not have in-depth details of infecting organisms as well as 
the minimal inhibitory concentrations of the drug against these 
causative organisms in the two treatment groups because our pa-
tients were treated empirically to simulate routine clinical practice. 
Since baseline characteristics and the severity of ABRS were simi-
lar, it is possible that higher number of patients in the low dose 
group had relapsed, although not statistically significant, might be 
due to differences in microbiological profile. Therefore, the role of 
high dose CDT for the treatment of ABRS in areas with a greater 
incidence of resistance and higher MIC needs to be further delin-
eated, particularly in terms of microbiological cure rates and 
emergence of resistance during treatment. 
  There are several limitations to our study. First, inclusion crite-
ria may overlap patients with viral upper respiratory illness. Viral 
upper respiratory illness and acute rhinosinusitis are part of a 
continuum of diseases with an overlapping clinical picture. Inclu-
sion of many patients with viral upper respiratory illness could 
affect the validity of our findings. However, we randomly en-
rolled patients with fulfill criteria for the diagnosis of bacterial 

rhinosinusitis suggested by Infectious Diseases Society of Ameri-
ca guideline [6]. Second, we do not have the microbiological 
data, including MIC of causative bacteria, to correlate between 
the clinical response and patient microbiological response, as 
confirmation of a bacterial etiology of rhinosinusitis is not done 
in routine clinical practice since it requires an antral puncture or, 
at least, an endoscopic sampling of the middle meatus. Third, the 
administration of adjunctive symptom-relief medications could 
potentially blunt differences between compared treatments in 
trials of ARS.
  In conclusion, our data suggested that 10 mg/kg/day and 20 
mg/kg/day twice a day regimens of CDT may provide a similar 
clinical outcome for treatment in uncomplicated ARS in pediatric 
patient. The administration of CDT 20 mg/kg/day twice a day 
regimen is well tolerated. The role of high dose cefditoren in the 
treatment of complicated ARS should be further explored, par-
ticularly in the areas where high level resistance among sinus 
pathogens is prevalent.
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