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ABSTRACT

Background: No clinical trials have compared the efficacy and safety of beta-lactam antibiotics and fluoroquinolones in acute
uncomplicated bacterial tonsillitis. This study aimed to compare the efficacy and safety of co-amoxiclav (amoxicillin/clavulanic acid),
cefpodoxime proxetil, and levofloxacin monotherapy in patients with acute uncomplicated bacterial tonsillitis. Methods: This was a
prospective, open-label, parallel-group study where 90 patients with acute uncomplicated bacterial tonsillitis were equally divided
into three groups to receive either tablet co-amoxiclav 625 mg thrice daily, tablet cefpodoxime proxetil 200 mg twice daily, or tablet
levofloxacin 500 mg once daily for five days. The efficacy was assessed by subjective clinical improvement and objective bacteriological
cure at the end of treatment. Safety was assessed by monitoring adverse events during the study period. Results: Co-amoxiclav,
cefpodoxime proxetil, and levofloxacin showed comparable clinical responses on days three and seven; however, on day five,
levofloxacin showed a significantly reduced cure rate, but a higher improvement rate, than co-amoxiclav and cefpodoxime proxetil.
Bacteriologically, the responses were similar in all three groups at week 1. All drugs were well tolerated with a few self-limiting
adverse effects. Conclusions: Co-amoxiclav, cefpodoxime proxetil, and levofloxacin showed a comparable clinical and bacteriological
cure in acute uncomplicated bacterial tonsillitis and showed a good safety profile.
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Introduction

Acute tonsillitis is a common bacterial infection in children and
adults under 50 years of age and makes up approximately 1.3%
of outpatient visits."! It results in frequent school and work
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absenteeism. Group A beta-hemolytic Streptococci are the most
common organisms causing acute tonsillitis. The other causative
bacteria include Staphylococens aurens, Hemophilus influenza, and
Pnenmococcns? Pootr oro-dental hygiene, poor nutrition, and a
congested environment are important predisposing factors for
the disease.”!

The predominant symptoms include sore throat, difficulty in
swallowing, and fever with constitutional symptoms, such as
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headache, general body ache, malaise, and constipation.! The
complications of acute tonsillitis include chronic tonsillitis,
peritonsillar abscess, parapharyngeal abscess, acute otitis media,
rheumatic fever, acute glomerulonephritis, and subacute bacterial
endocarditis.’! Therefore, it is approprtiate to initiate treatment
for acute tonsillitis at the earliest.

Depending upon the severity, the mainstay of management
of acute tonsillitis includes antimicrobials, along with
analgesic-antipyretics and other supportive measures. In severe
cases, narrow-spectrum antimicrobials in high doses for a
shorter duration are advocated.l! Among antimicrobials, the
most commonly preferred ones are beta-lactam antibiotics.” In
individuals with penicillin hypersensitivity and drug resistance
macrolides, fluoroquinolones, and azalides are preferred.”
However, no clinical studies have compared the efficacy and
safety of beta-lactam antibiotics and fluoroquinolones in
acute uncomplicated bacterial tonsillitis. Hence, this study
was performed to compare the efficacy and safety of
co-amoxiclav (amoxicillin/clavulanic acid) (COA), cefpodoxime
proxetil, (CEF), and levofloxacin (LEV) in patients with acute
uncomplicated bacterial tonsillitis.

Patients and Methods
Ethics

This study was performed after obtaining institutional ethics
committee approval. The study was registered in the Clinical
Trials Registry — India (CTRI/2018/05/013756). Written
informed consent/assent was obtained from all study patients
participating in this study. All study procedures adhered to the
Declaration of Helsinki, 1964, and its further amendments.

Patients

The inclusion criteria were patients of either gender between
10 and 55 years of age diagnosed with acute uncomplicated
bacterial tonsillitis, as confirmed by throat swab test. Patients with
suspected viral tonsillitis, complications (quinsy, parapharyngeal
abscess, suppurative cervical adenitis, co-existing lower
respiratory tract infections, and sinusitis), severe renal and/or
hepatic dysfunction, pregnant and lactating women, history
of any hypersensitivity to any study medications, history of
antibiotic intake within the previous 48 hours, or those who had
received long-acting penicillin within two weeks before enrolment
were excluded.

Study design

This was a prospective, open-label, parallel-group study. The
study was conducted from January 2016 to June 2017 in the
outpatient department of Otorhinolaryngology. Purposive
sampling was followed. The eligible patients were equally
divided into three groups to receive either tablet co-amoxiclav
625 mg thrice daily (COA group), tablet cefpodoxime proxetil
200 mg twice daily (CEF group), or tablet levofloxacin 500 mg
once daily (LEV group) after food for five days. In patients
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of <15 years of age, the doses were calculated based on body
weight. The treatment adherence was also checked.

Outcomes

The demographic characteristics of the participants were recorded.
The grade of tonsillitis accotding to the Brodsky scale,” symptoms
and signs, and the type of tonsillitis were assessed. The efficacy was
assessed by subjective clinical improvement for complete resolution
of signs and symptoms on an outpatient basis or by telephonic
interviews on days three, five, and seven. The bacteriological cure
was assessed objectively based on a throat swab culture report
one week after the study. The treatment response (clinical) was
categorized as follows: (a) cured: complete resolution of signs and
symptoms, (b) improved: significant but incomplete resolution
of signs and symptoms, and (c) failure: worsened, persisted, or
reappeared signs and symptoms. The treatment response was also
assessed based on the results of throat swab culture."” Safety was
assessed by monitoring adverse events during the study period.

Statistical analyses

The calculated total sample size was 90 (30 in each group). The
continuous variables are represented by the means * standard
deviations, and the categorical variables are represented by
numbers (percentages). The distribution of data was checked by
the Kolmogorov—Smirnov test. Analysis of variance (ANOVA)
was used to compare the continuous variables and the Chi-square
test was used to compare the categorical variables among
the three groups. All analyses were performed using SPSS
version 18 (IBM, Armonk, NY, USA). A P value of < 0.05 was
considered statistically significant.

Results

Out of the total 90 patients enrolled, 84 (93.3%) completed
the study. The losses to follow-up in the three groups were:
COA (» = 1), CEF (# = 3), and LEV (» = 2) [Figure 1]. The
treatment adherence rate was 100%. There were no significant
differences in terms of the demographic characteristics of the
participants, symptoms and signs of tonsillitis, and the type of
tonsillitis among the three groups [Table 1].

The COA, CEF, and LEV groups showed comparable clinical
responses on days three and seven; however, on day five, the
LEV group showed a significantly reduced cure rate, but a higher
improvement rate, than the COA and CEF groups [Table 2].
Bacteriologically, the responses were similar in all three groups
at week one [Table 3]. All drugs were well tolerated with a few
self-limiting adverse effects.

Discussion

In this study, the efficacy and safety of COA were compared
with those of CEF and LEV in acute uncomplicated bacterial
tonsillitis. There were improvements in both clinical and
bacteriological parameters in all the groups. The majority of
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Patients screened for
eligibility (n=200)

Excluded (n=110):

e Not meeting inclusion criteria (n=80)
e Refused to participate (n=20)
e Medical reasons (n=10)

Subjects enrolled (n=90)

!
. | .

Co-amoxiclav Cefpodoxime Levofloxacin
group (COA) proxetil group group (LEV)
(n=30) (CEF) (n=30) (0=30)
Loss to follow up Loss to follow up Loss to follow up
(n=1) (0=2) (n=3)
Patients completed the
study (n=84)

Figure 1: Study flow chart

Table 1: Comparison of the demographic and clinical characteristics of the three groups

Parameters Co-amoxclav group (n=30) Cefpodoxime group (n=30) Levofloxacin group (n=30)
Demographic characteristics
Age (years) 23.90£10.62 22.63%£10.17 23.07£9.80
Weight (kg) 60.831+13.35 58.90+10.43 65.83112.82
Height (cm) 163.77£8.19 161.47£7.18 164.53£7.60
Body mass index (kg/m?) 22.44+3.45 22.83%3.30 24.05%3.13
Tonsillids grade 1.40£0.62 1.3710.61 1.43%0.68
Symptoms and signs
Odynophagia 22 (73.3%) 24 (80%) 24 (80%)
Fever or chills 13 (43.3%) 12 (40%) 17 (56.7%)
Strawberry tongue 1 (3.3%) 0 (0%) 2 (6.7%)
Tender lymph nodes 4 (13.3%) 5 (16.7%) 1 (3.3%)
Loss of appetite 2 (6.7%) 6 (20%) 4 (13.3%)
Headache 2(6.7%) 6 (20%) 4 (13.3%)
Cough 2 (6.7%) 1 (3.3%) 0 (0%)
Cold 0 (0% 0 (0%) 1(3.3%)
Earache 1 (3.3%) 0 (0%) 0 (0%)
Voice change 0 (0%) 0 (0%) 1(3.3%)
Types of tonsillitis
Acute follicular 23 (76.7%) 20 (66.7%) 19 (63.3%)
Acute parenchymatous 7 (23.3%) 9 (30%) 11 (36.7%)
Acute membranous 0 (0%) 1 (3.3%) 0 (0%)

The continuous variables are represented by the meanststandard deviations, and the categorical variables are represented by numbers (percentages)

patients showed clinical improvements on day three of the  group showed a significantly reduced cure rate, but a higher
treatment. All three groups had comparable clinical responses improvement rate. Also, CEF and LEV showed comparable
on days three and seven. However, on day five, the LEV efficacy to COA in terms of the results of the culture.
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Table 2: Clinical response to antimicrobial agents in the three groups

Clinical response Co-amoxclav group (n=30) Cefpodoxime group (n=30) Levofloxacin group (n=30) P
Day 3
Improved 29 (96.7%) 28 (93.3%) 30 (100%) 0.770
Lost to follow-up 1 (3.3%) 2 (6.7%) 0 (0%)
Day 5
Cured 24 (80%) 24 (80%) 18 (60%) 0.056
Improved 5 (16.7%) 4 (13.3%) 12 (40%)
Lost to follow-up 1 (3.3%) 2 (6.7%) 0 (0%)
Day 7
Cured 29 (96.7%) 27 (90%) 28 (93.3%) 0.561
Treatment failure 0 (0%) 1 (3.3%) 2 (6.7%)
Lost to follow-up 1 (3.3%) 2 (6.7%) 0 (0%)

The results are represented by numbers (percentages)

Table 3: Results of culture in the three groups

Results of culture

Co-amoxclav group (n=30) Cefpodoxime group (n=30)

Levofloxacin group (n=30) P

Baseline
Beta-hemolytic Streptococcus 20 (66.7%)
Staphylococcus anrens 7 (23.3%)
Gram-positive cocci and Gram-negative bacilli 3 (10%)

1 week
No growth 30 (100%)
Gram-positive cocci 0 (0%)
Staphylococcus anrens 0 (0%)
Lost to follow-up 0 (0%)

15 (50%) 14 (46.7%) 0.282
14 (46.7%) 13 (43.3%)
1(3.3%) 3 (10%)
29 (96.7%) 26 (86.7%) 0.171
0 (0%) 1(3.3%)
0 (0%) 1 (3.3%)
1(3.3%) 2 (6.7%)

The results are represented by numbers (percentages)

COA is commonly preferred for the treatment of acute
uncomplicated bacterial tonsillitis due to its well-established
safety, efficacy, narrow spectrum of activity, and fewer reports
of tesistance.l'! Although Group A beta-hemolytic Streptococci
are always susceptible to penicillin, bacteriologic failure occurs
in up to 20% of the patients treated with penicillin, and half of
these cases are also a clinical failure. The absence of interfering
acrobic and anaerobic organisms may also lead to the failure of
penicillin therapy. Further, some patients have hypersensitivity
to penicillin. All these conditions warrant alternative antibiotic
usage. !’

Short-course (five days) antimicrobial treatment of acute
uncomplicated bacterial tonsillitis has several advantages in terms
of adherence, adverse effects, cost, and patient satisfaction.!'!
A recent study has shown that short-course antibiotics are as
effective as longer courses for most common infections managed
in ambulatory cate.'”? Our results suggest that CEF and LEV
can be considered effective and safe alternatives to COA for
the management of acute uncomplicated bacterial tonsillitis. In
a recent meta-analysis, the authors have declared that there is
uncertainty in terms of clinically relevant differences in symptom
resolution when comparing cephalosporins and macrolides
with penicillin in the treatment of tonsillopharyngitis caused by
Group A beta-hemolytic Streptococci. This is consistent with
our results. Another meta-analysis has inferred that clindamycin
and amoxicillin with clavulanate are superior to penicillin with
preferable effects on the microbiological flora and the number of
future attacks in patients with recurrent acute.'” Several eatlier
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studies have also shown the superiority of cephalosporins over
penicillins in tonsillopharyngitis.l'”” However, the clinical and
bacteriological efficacy of quinolones in acute uncomplicated
bacterial tonsillitis has not been demonstrated yet.['"

It is pertinent here to discuss the relevant guidelines on the
management of sore throat. The American Academy of Family
Physicians recommends that in patients with sinus infections,
acute bacterial rhinosinusitis should be diagnosed and treated
with antibiotics only if symptoms have not improved after 10 days
or have worsened after five to seven days.'”! According to the
Infectious Diseases Society of America, penicillin or amoxicillin
remains the treatment of choice for pharyngitis caused by Group A
beta-hemolytic Streptococci.™® According to the European Society
for Clinical Microbiology and Infectious Diseases, penicillin V is

the first-line drug for the management of acute sore throat.!"”

There are certain limitations to this study. First, this was an
open-label non-randomized study, thereby inviting several
biases. The sample size was also small. Also, we did not evaluate
the cost-effectiveness of the three antibiotics used. Further
large-scale randomized clinical trials are required to evaluate the
efficacy and safety of different antimicrobials in acute tonsillitis.

Conclusions

COA, CEF, and LEV showed comparable clinical and
bacteriological cure efficacy in acute uncomplicated bacterial
tonsillitis and showed a good safety profile.
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