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Once-Daily Amoxicillin for Pharyngitis

Megan Andrews, PharmD candidate' and Michelle Condren, PharmD'?

University of Oklahoma College of Pharmacy and *School of Community Medicine, Tulsa, Oklahoma

A once-daily antibiotic regimen for group A -hemolytic streptococcal pharyngitis (GABHS) could improve
compliance and be effective in the prevention of rheumatic fever, a dangerous complication of untreated or
poorly treated GABHS. Amoxicillin is ideal for once-daily dosing due to its low cost. Azithromycin, cefadroxil,
ceftibuten, cefixime and extended release amoxicillin are also FDA approved to treat GABHS once daily;
however, even when taken for short courses, these antibiotics are more expensive compared with a once-
daily dosing of conventional amoxicillin for 10 days. The American Heart Association recently recommended
once-daily amoxicillin dosing when treating GABHS, and amoxicillin has been proven to be effective when
dosed once daily, with no obvious disadvantage compared with twice-daily dosing or with conventional

penicillin treatment 3 to 4 times daily.

KEYWORDS amoxicillin, once daily, pharynagitis, streptococcal infections

J Pediatr Pharmacol Ther 2010;15:244-248

INTRODUCTION

Rheumatic fever is a preventable inflammatory
disease that can develop as a result of untreated
or poorly treated group A -hemolytic streptococ-
cal pharyngitis (GABHS).! Rheumatic fever can
lead to rheumatic heart disease, a condition in
which heart valves are permanently damaged.'
Symptoms of rheumatic fever include abdominal
pain, fever, shortness of breath, chest pain, joint
pain and swelling, and skin rash. It is estimated
that more than 336,000 children have rheumatic
fever annually, with 10 cases per 100,000 people
in developed countries.? Approximately 60% of
patients who have rheumatic fever will have
rheumatic heart disease,* making it the leading
cause of cardiovascular death in the first 50 years
of life in developing countries.'

Penicillin given 2 to 4 times daily is considered
to be the standard of care when treating strep-
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tococcal pharyngitis.> Amoxicillin is a congener
of penicillin with similar antimicrobial activity
but a slightly longer half life of 1 to 2 hours com-

ABBREVIATIONS GABHS, group A B-hemolytic
streptococcal pharyngitis; K, potassium

pared with 30 minutes for penicillin.* There are
currently 6 Food Drug Administration labeled
treatments for GABHS pharyngitis: penicillin,
cefadroxil, cefixime, ceftibuten, azithromycin,
and extended release amoxicillin (Moxatag).
However, these agents are all relatively expensive
compared with conventional amoxicillin, as seen
in Table 1. A once-daily dosing regimen of generic
amoxicillin could improve compliance and be an
affordable alternative for treating GABHS. The
purpose of this manuscript is to examine claims
that once daily amoxicillin is noninferior to other
commonly used antibiotic therapies in the treat-
ment of GABHS.

SUPPORTING STUDIES

We identified 4 studies in which researchers
have examined the efficacy of once-daily amoxi-
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Table 1. Relative Costs of Treatments for GABHS Pharyngitis

Medication Recommended Maximum Dose Strength Quantity Average Wholesale
for Pharyngitis Price®
Amoxicillin (immediate- 1,000 mg once daily for 10 days 500 mg 20 $7.61
release generic)
Azithromycin (generic) 500 mg once daily for 5 days 500 mg 5 $93.41
Benzathine Penicillin 1,200,000 units IM one time 600,000 units/mL 2mL $48.84
Cefadroxil (generic) 1,000 mg once daily for 10 days 500 mg 20 $72.00
Ceftibuten (brand name) 400 mg once daily for 10 days 400 mg 10 $119.04
Cefixime (brand name) 400 mg once daily for 10 days 400 mg 10 $105.25
Clindamycin (generic) 600 mg tid for 10 days 300 mg 60 $223.26
Penicillin VK 500 mg bid to tid for 10 days 500 mg 20 $7.58
30 $11.37

bid, twice daily; IM, intramuscularly; tid, 3 times daily

cillin in the treatment of GABHS. Information
from these studies is summarized in Table 2. The
first of these studies was performed by Lennon
and colleagues.*This study compared once-daily
amoxicillin with twice-daily penicillin V potas-
sium (K) in pediatric patients. Children aged 5
to 12 years who had positive results for GABHS
were randomized to receive either amoxicillin
1500 mg (750 mg for children < 30 kg) adminis-
tered orally once daily for 10 days or to receive
penicillin VK 500 mg (250 mg for children < 20 kg)
twice daily for 10 days. So that compliance could
be monitored, children were given supervised
doses at school. During the weekend, the children
were asked to complete drug diary cards and to
return the bottle on Monday. The eradication of
GABHS and the clinical course were assessed by
using follow-up throat cultures and symptom
evaluation within days 3 to 6 (visit 2), days 12 to
16 (visit 3), and days 26 to 36 (visit 4). The primary
outcome of bacteriological failure for patients in
both medication groups was similar at all 3 visits,
with the failure rate for penicillin being 6.2%,
11.9%, and 11.3% and for amoxicillin 5.8%, 12.7%,
and 10.7%. No difference in symptom resolution
was detected between groups. Adverse events
were not monitored or reported in this study.
Using the school personnel to administer doses
resulted in 97% of amoxicillin and 98% of penicil-
lin VK patients receiving > 80% of their doses. The
authors concluded that once-daily amoxicillin for
10 days is noninferior to 10 days of twice-daily
penicillin VK in the treatment and elimination of
GABHS pharyngitis in children.

In their adequately powered study, Lennon
and colleagues enrolled patients for 80% power
to demonstrate noninferiority, but the study was
not designed to determine whether one treatment
is superior to another. Using school personnel to
deliver doses likely enhanced compliance, allow-
ing for comparisons of medication efficacy but
limiting the generalizability of the study to the
home environment.

Clegg and colleagues evaluated once-daily
amoxicillin therapy in patients aged 3 to 18
years who had GABHS.® These patients were
stratified by weight and randomly assigned
to receive amoxicillin for 10 days either once
daily (750 mg for patients < 40 kg or 1000 mg
for patients > 40 kg) or twice daily (375 mg for
patients < 40 kg or 500 mg for patients > 40 kg).
To assess compliance, drug diaries were used,
along with routine inspection of the medication
bottles. Bacteriologic failure was determined by
throat swabs taken between days 14 to 21 (visit
2) and days 28 to 35 (visit 3). At visit 2, the failure
rate for the once-daily group was 20.1%, and the
failure rate for the twice-daily group was 15.5%.
These percentages were within the prespecified
acceptable variation between the groups of less
than 10%. At visit 3, the failure rate was 2.8% for
the once-daily group and 7.1% for the twice-daily
group; however, at the discretion of the study
physician, patients with failure at visit 2 were
started on a different medication. The frequency
of adverse events did not differ between groups.
Gastrointestinal symptoms and rash were the
most common adverse effects. Rash occurred
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Table 2. Studies Evaluating Once-Daily Amoxicillin for GABHS

Author Patient population No. of patients Drugs/Dosages Studied Primary Outcome and Result
Lennon DR* 5-12y 353 Group 1: Amoxicillin 1500 mg Bacteriologic failure at days
for 10 days 12-16
(750 mg if < 30 kg) Amoxicillin: 12.7%
Group 2: Penicillin VK500 mg Penicillin: 11.9%
bid for 10 days
(250 mg if < 20 kg)
Clegg HW* 3-18y 652 Group 1: Amoxicillin once Bacteriologic failure at days
daily for 10 days 14-21
(750 mg if < 40 kg; 1000 mg Once daily: 20.1%
if > 40 kg) Twice daily: 15.5%
Group 2: Amoxicillin bid for
10 days
(375 mg per dose if < 40 kg;
500 mg if > 40 kg) .
Schvartzman P’ 3-18y 157 roupg1 AmOXICI”In 50 mg/ Positive throat culture at 24-
kg, not to exceed adult dose 48 hours
of 750 mg once daily for 10 Amoxicillin: 4%
days Penicillin: 7.3%
Group 2: PenicillinVK250mg Positive throat culture at 14
tid or gid for 10 days days
Amoxicillin: 0%
Penicillin: 6.1%
Feder HM? 4-18y 152 Group 1: Amoxicillin 750 mg Positive throat cultures at 4-6

once daily for 10 days
Group 2: Penicillin VK250 mg
tid for 10 days

days
Amoxicillin: 11%
Penicillin: 16%

Positive throat cultures at 14-
21 days

Amoxicillin: 5%

Penicillin: 4%

bid, twice daily; qid, four times daily; tid, 3 times daily

in 10% of patients in both treatment groups
and was present more often in those less than
40 kg. Only 1% of the patients had a rash that
was considered allergic in nature. The treatment
groups had similar adherence rates with 4% of
patients in the once-daily and 5% of patients in
the twice-daily groups receiving fewer than 10
days of therapy. The authors concluded that once-
daily amoxicillin is noninferior to twice-daily
amoxicillin dosing.

Clegg et al. enrolled sufficient patients for 90%
power to demonstrate noninferiority of once-
daily amoxicillin to twice-daily amoxicillin. The
failure rates in the study were higher than those
reported in other studies with no reason for high
failure rates identified. No data exist to determine
whether the doses chosen by the authors or the
use of a 40-kg weight cut-off to determine the
dose results in optimal outcomes.

In another analysis, Shvartzman and col-

leagues studied once-daily amoxicillin treatment
in pediatric patients 3 years and older.” A group
of 82 patients received 250 mg of penicillin VK
3 or 4 times daily for 10 days, and a group of 75
patients received once-daily amoxicillin (50 mg/
kg, not to exceed 750 mg) for 10 days. Neither
adverse effects nor compliance were reported in
this study. The researchers found that patients
receiving once-daily amoxicillin had significantly
fewer bacteriologic treatment failures (0%) 14
days after completing the therapy compared with
patients who received penicillin VK (6.1%). The
finding was considered statistically significant.
No difference existed between groups in symp-
tom resolution. The course of treatment for the
3 amoxicillin-treated patients who had positive
throat cultures at 24 to 48 hours was changed
to penicillin VK for 10 days, making it difficult
to determine whether the 14-day results were
influenced by the antibiotic change.
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In still another study, Feder and colleagues
enrolled pediatric patients aged 4 to 18 years who
presented with symptoms of GABHS.® Patients
were randomly assigned to a 10-day course of
either 750 mg of amoxicillin once daily or 250
mg of penicillin VK 3 times daily. Patients were
then asked to return for follow-up at 18 to 24
hours, 4 to 6 days, and 14 to 21 days. Treatment
failure was defined as the presence of the same
serotype of GABHS on a follow-up culture as on
the initial culture. Compliance was assessed by
having the parent dip a strip of filter paper in
the patient’s urine on the 7* day of therapy. The
strip was mailed to the University of Connecticut
Health Center, where it was assayed for antimi-
crobial therapy. The researchers concluded that
no statistically significant differences existed in
the treatments at any of the 3 follow-up swabs,
with the failure rates being 11% for amoxicillin vs
16% for penicillin at 4 to 6 days and 5% vs 4% at
days 14 to 21. Among the 79 patients treated with
amoxicillin, 2 patients had rashes, 3 had diarrhea,
and 3 complained of abdominal pain. Of the 73
who completed the penicillin therapy, 1 patient
had urticaria, 2 had diarrhea, and 1 complained
of abdominal pain. These symptoms resolved
within 24 hours of discontinuing the antibiotic.
Thus, the study concluded that amoxicillin given
once daily is as effective as penicillin VK given
3 times daily. This study reported no statistical
analysis in the methods or results.

DISCUSSION

The studies discussed demonstrate the efficacy
and safety of once-daily amoxicillin eradicating
GABHS from the oropharynx. In none of the
studies were patients evaluated for emergence
of rheumatic fever as a complication of GABHS-
positive pharyngitis. However, when the organ-
ism is eradicated, the risk for rheumatic fever is
eliminated. Each of these studies suggests that
a once-daily treatment strategy will be effective
and that gastrointestinal and other events did not
occur at more frequent rates with the once-daily
dosing regimen. The doses used in the studies
were variable, and no studies have compared the
different dosages, making it difficult to determine
the best dosing strategy to use. In addition, we
found no studies that determined whether there
is an advantage of the delayed-release amoxicillin
product over immediate-release products.

In February 2009, updated guidelines were
released by the American Heart Association
regarding the prevention of rheumatic fever and
the diagnosis and treatment of acute streptococ-
cal pharyngitis. These guidelines outlined the
accepted therapies for the treatment of GABHS
pharyngitis. According to the guidelines, amoxi-
cillin 50 mg/kg once daily (not to exceed 1000
mg) and penicillin 40 mg/kg (not to exceed 750
mg) divided 3 times a day are the oral antibiotics
of choice.!

CONCLUSIONS

Once-daily administration of amoxicillin in
patients aged 3 years and older has been proven
to be noninferior to multiple daily dosing for
group A B-hemolytic streptococcal pharyngitis.
The recommendation made by the American
Heart Association in February 2009 is 50 mg/kg/
day up to 1000 mg for 10 days.! This once-daily
regimen not only can help improve adherence,
but it is a cheaper once-daily alternative for the
patient.
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