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Abstract

Pediatric recurrent pharyngitis represents a huge global health burden causing much
morbidity and mortality in children. The aim of the study was to compare the efficacy of oral
daily amoxicillin, intramuscular penicillin, and tonsillectomy in reducing the incidence of
recurrent pharyngitis Between July 2012 and June 2013, a total of 100 paediatric patients (56
males and 44 females) diagnosed with recurrent pharyngitis were enrolled in the study. The
clinical criterion for study entry was three or more episodes of pharyngitis in six months. The
selected patients’ clinical data were recorded and a throat swab was obtained. Patients were
divided randomly into three groups A, B, and C. Group A received a monthly ten days course
of oral amoxicillin suspension (25mg/kg/day) for six months, group B received a single dose
of intramuscular benzathine penicillin G every 3 weeks for 6 months and group C included
patients who undergo tonsillectomy. All patients were scheduled for a monthly follow-up visit,
during which they the number of recurrent pharyngitis episodes, compliance, adverse events
and drug tolerability were assessed. All treatment regimens significantly decreased
recurrences. While oral amoxicillin and IM penicillin efficacy were comparable,
tonsillectomy was similarly effective to IM penicillin treatment and more effective than oral
amoxicillin therapy. The once daily oral amoxicillin is a safe, effective and convenient
alternative to IM penicillin in reducing the incidence of recurrent pharyngitis. Tonsillectomy
is also a suitable alternative, however its possible related morbidity and mortality should be
considered.
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Introduction

Recurrent pharyngitis is a very common complaint in the pediatric population. It is a
persistent clinical problem that causes repeated use of antibiotics and a significant burden on
both families (absences from school or work) and societies (health care costs) [1]. Although
the disease appears to be self-limited in most cases, the risk for suppurative and non-
suppurative complications is still a worrying issue [2]. Even without these complications, the
disease still adds a heavy socioeconomic burden. Estimated economic costs of pediatric
pharyngitis in the United States range from $224 million to $539 million per year, including
indirect costs related to parental work losses [3]. This problem appears to be even worse in
developing countries where it is not only more prevalent but also more severe causing over 2

million deaths per year [4-7].

While recurrent pharyngitis often begins as viral infections, bacterial infections is observed in
60% of patients with upper respiratory tract symptoms lasting at least 10 days [8,9]. Several
bacterial etiological agents have been identified and frequently isolated from the tonsillar core
including; Streptococcus pyogenes, Staphylococcus aureus, Streptococcus pneumoniae, and
Haemophilus. influenzae [10-12]. Group A beta-hemolytic streptococcus (GABHS) is the
most important pathogenic bacterial etiology and has been the focus of diagnostic and
therapeutic efforts aimed at reducing its risk of both suppurative (quinsy, acute otitis media,
acute sinusitis) and nonsuppurative complications (e.g. acute rheumatic fever, acute

glomerulonephritis) if left untreated [2].

Unfortunately, the lack of an effective immunization, the persistence or recurrences of an
infection despite an optimal treatment have made secondary prevention by continuous
antimicrobial prophylaxis, the only means of protecting at risk individuals [13-15].

Several antibiotics have been shown to be effective, including penicillin and its congeners
(such as ampicillin and amoxicillin), as well as numerous cephalosporins, macrolides and
clindamycin [16]. However, issues such as, efficacy, safety, antimicrobial spectrum, dosing
schedules, compliance, and cost, should be considered in selecting the most optimal therapy
[17].

The American Heart Association (AHA), the American Academy of Pediatrics (AAP)
[14,18], and the Infectious Diseases Society of America (IDSA) [19] have always
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recommended either a monthly ten days course of oral penicillin V (2 to 4 times a day) or a
monthly single intramuscular injection of benzathine benzyl penicillin (IM BPG) as the
mainstay therapy in patients without penicillin allergy. This is simply due to its cost
effectiveness, narrow spectrum of activity and long standing proven efficacy in elimination of
GABHS and prevention of rheumatic fever [20]. Furthermore, according to a recent

systematic review, to date, no penicillin-resistance has been documented [21].

However, the monthly IM injection of benzathine penicillin has not gained wide acceptance,
largely because of frequent prolonged pain at the site of injection and increased risk of side
effects, which led some individuals to discontinue prophylaxis. For this reason in clinical
practice, most physicians viewed oral therapy to be more advantageous over parenteral
treatment by reducing patient discomfort, needle-associated complications, providing shorter
exposure to the medication, and less severe allergic reactions [14,22,23].

However, poor patient compliance to the multiply dosed oral penicillin V (2 to 3 times daily
for 10 days each month) jeopardized the whole treatment success where most failures
occurred in non-adherent patients [14]. Furthermore, several attempts to use a once daily oral
dose of penicillin V to effectively treat pharyngitis have failed [24].

Recently many comparative clinical trials have proven that once daily oral amoxicillin
therapy was as efficacious for recurrent pharyngitis as oral penicillin V (2 to 3 times daily)
[25-27]. Therefore, no doubt that this equally cheap, effective globally available, well
tolerated, more palatable and once daily dosed amoxicillin presents a cost-effective and

convenient alternative to oral or injectable penicillin [28].

In addition, although tonsillectomy has been used traditionally to prevent recurrent throat
infections mostly as a second choice post drug therapy failure, its clinical relevance is still
poor. However, it has been reported that tonsillectomy modestly reduces the number of
episodes and days with sore throat in both children [29] and adults [30]. Aim of work to
compare the efficacy of a monthly ten days course of oral amoxicillin, single intramuscular
injection of long acting penicillin every 3 weeks for six months, and the effect of
tonsillectomy in reducing the incidence of recurrent pharyngitis
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Patients and Methods

Between July 2012 and June 2013, a total of 100 pediatrics patients (56 males and 44 females)
referred to the hospital for being diagnosed with recurrent pharyngitis (between the ages of 2
and 10 years) were enrolled in the study. The clinical criterion for study entry was three or
more episodes of pharyngitis in six months. The symptoms and signs during the episodes had
to be severe enough for the patient to seek medical attention. Participation was voluntary, and
written informed consent was obtained from the parents or guardians of all the children. The
study was approved by the Ethics Committee of Fayoum University teaching Hospital.

Patients were excluded from the study if they met one or more of the following criteria;
Pharyngitis most probably due to viral etiology from the clinical view and physical
examination (e.g. presence of oral ulcers, characteristic viral upper respiratory tract infection),
Children with a known hypersensitivity to penicillin or likely to require treatment with other
antimicrobials during the study period, had a history of rheumatic fever or rheumatic heart
disease, immunodifficient patients either (e.g. patients under chemotherapy, prolonged steroid
use or nephrotic syndrome), had renal or hepatic dysfunction, or required hospitalization for

any reason at the time of enrollment.

Study design

On admission, the selected patients were subjected to a complete and detailed medical history,
physical and clinical examination. Informed consent was obtained from all individual
participants included in the study. All their baseline demographic and clinical data were
recorded and a throat swab was simultaneously obtained for standard throat culture. Study
treatment details were summarized in figure 1. Patients were divided randomly into three
groups A, B, and C. Group A received a monthly ten days course of a single daily dose of
25mg/kg/day of oral amoxicillin suspension (Delpedox® 400mg/5ml; Deltapharma, Egypt)
for six months, group B received (Retarpen® 1.2 million units; Sandoz Pharma, Egypt) a
single dose of intramuscularly administered benzathine penicillin G (IM BPG; 600 000 units
if body weight <27 kg; 1.2 million units if body weight >27 kg) every 3 weeks for 6 months
and group C included patients who undergo tonsillectomy. Parents/guardians of children in
the amoxicillin group were instructed and stressed to administer the antibiotic at the same
time every day for 10 days each month. All patients were scheduled for a monthly follow-up

visit, during which they were required to assess the number of recurrent pharyngitis episodes.
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Compliance, adverse events and drug tolerability were also assessed by parental report during

this visit.
Statistical Analysis

SPSS V17.0 (SPSS Inc, Chicago, USA) was used for statistical calculations. Comparison of
recurrence and absence from school before and after treatment was accomplished using
Paired-samples T test. Comparison of recurrence and absence from school between the three
treatment groups was accomplished using one-way Anova test. The calculated P-value is

considered significant if < 0.05.

At the end of study, the animals were euthanized with CO2 inhalation. Histological studies of
seminiferous tubules were performed on formaldehyde-fixed and paraffin embedded testicular
samples with thickness of 6-7 micrometer stained with Hematoxylin and eosin method. Tissue
sections were studied at X200 magnification. The histological study of tissue samples was
performed on the images obtained with digital camera (Olympus DP70, Olympus Europe,
Hamburg, Germany). For each tissue sample, the numbers of twenty tubules were studied in

different microscopic fields.
Results
Baseline demographic characteristics

The baseline demographic and clinical characteristics of patients were presented in table 1. A
total of 100 patients with recurrent pharyngitis were recruited in the study, patients were
randomly assigned into three groups. Group A of 40 patients (28 males and 12 females) with
mean + SD age and weight of 4.09 + 1.596, and 16.52+ 7.11, respectively. Group B of 40
patients (22 males and 18 females) with mean + SD age and weight of 5.59 + 2.17, 18.8 £+
5.02, respectively. Group C of 20 patients (6 males and 14 females) with mean = SD age and
weight of 5.6 £ 2.01, and 17.2 & 3.29, respectively. During the study 10 patients from group A
and the same from group B withdrew and did not complete the study period which is 6
months, and their data were not included in the results. The incidence of joint symptoms in
the study patients varied from 6 (20%), 14 (46.6%), and 12 (60%), for groups A, B, and C

respectively.

As shown in table 2, when examining throat swab results of all study patients with recurrent

pharyngitis, the most prevalent pathogenic bacterial species was Staphylococcus aureus (34
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patients; 34%; p=0.000). The next prevalent pathogenic organism was GABHS (22 patients;
22%). Normal flora was identified in (26 patient; 26%).

The incidence of recurrent pharyngitis was not significantly changed with either the presence
of joint symptoms or vaginal delivery, however breast fed study patient were found to
significantly decrease recurrence at p=0.003 compared to non-breast fed ones. The results

were illustrated in table 3.

As it is evident from table 4, a highly statistically significant improvement in mean + SD
recurrence of pharyngitis of (13.5 = 5.6 vs. 1.4 + 1.1, p=0.001), (9.9 + 5.8 vs. 1.0 + 0.8,
p=0.001), and (6.5 + 5 vs. 0.5 + 0.4, p=0.003) was observed post treatment for groups A, B
and C respectively. Similarly, the mean = SD absence of children from school showed a
marked significant decrease post treatment from (20.3 + 6.6 vs. 3.0 + 2.3, p=0.001), (16.4 +
8.6 vs. 2.3 + 1.6, p=0.001), and (11.3 £ 6.4 vs. 1.1 + 1.0, p=0.001) for groups A, B, and C,

respectively.

According to results shown in table 5, the six months treatment period of a monthly ten days
course of oral amoxicillin® (25mg/kg/day) were comparable to IM penicillin treatment every
3 weeks regarding recurrence and school absence. The mean + SD recurrence and school
absence were 1.4 + 1.1, 3.0 £ 2.3, and 1.0 = 0.8, 2.3 =+ 1.6, for the oral amoxicillin and the IM
penicillin groups, respectively. However, regarding the tonsillectomy patients group, the
mean + SD recurrence and school absence was significantly decreased to 0.5 + 0.4 (p = 0.021)
and 1.1 = 1 (p = 0.032) when compared to the oral treatment group. On the other hand, no
significant difference was observed between the parenteral therapy group and the

tonsillectomy patients group.
Adverse effects

All treatments were well tolerated. As shown in table 6, minor side effects were reported by
20% (6/30) patients in the oral amoxicillin group including; mouth ulcers 13.3% (4/30) and
stomach pain 6.7% (2/30). However, 87% (26/30) patients reported discomfort at site of
injection In IM penicillin group. There was no significant difference among the treatment
groups with respect to the incidence or severity of adverse events. None of the adverse events
required hospitalization, stopping the treatment regimen, medical attention, or withdrawal

from the trial. There were no serious adverse effects related to tonsillectomy.
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Compliance

During the six months treatment period, 96.6% of subjects consumed >95% of their
medication in group A. There was no significant difference (p>0.64) between the oral

(96.6%), and parenteral (100%) treatment groups
Discussion

Recurrent acute pharyngitis remains a common illness in children and young adults and can
lead to serious complications if not treated [31]. Secondary prevention of recurrent
pharyngitis is particularly important since even an asymptomatic or an optimally treated

throat infection can still trigger recurrence [4].

Recently, the once daily oral amoxicillin has been appreciated to be an attractive and
convenient alternative to either the multiply dosed oral or injectable penicillin [25,27] and
have been endorsed by the more recently published AHA guidelines as first-—line therapy [5].
In addition, tonsillectomy has been the most common surgical procedure performed on
children suffering from recurrent pharyngitis [32] in the United Kingdom and the United
States [29].

Our study was designed to compare the effectiveness and safety of prophylactic treatment of
oral amoxicillin, the long-standing recommended therapy of IM BPG, and tonsillectomy in
reducing the episodes of recurrent pharyngitis. On admission, a throat swab was
simultaneously obtained for standard throat culture from selected patients, in order to
illustrate the distribution of the potentially pathogenic microorganisms causing recurrent

pharyngitis.

In our study we used recurrence of symptoms not bacterial eradication (as confirmed by throat
cultures) as the primary outcome to compare between different studies treatments. Because
persistent positive throat cultures with the absence of symptoms could mean nothing but a

carrier state [5].

The results illustrated in table 2 showed the significant prevalence of the pathogenic bacterial
species of Staphylococcus aureus (17 patients; 34%; p<0.001) compared to other species. This
is in harmony with a previous study by Zautner et al who demonstrated that staphylococcus
aureus is the major bacterial pathogen causing recurrent pharyngitis and it uses this location to
survive the effects of antibiotics and the host immune response [33].
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The results of table 3 clearly showed the significant (p=0.003) superiority of breast-fed
children in having lower episodes of recurrent pharyngitis compared to non-breast fed ones.
Since, the incidence of recurrent pharyngitis has been strongly correlated with limited,
immature or even defected immune systems [34,35]. Our results adds further evidence to the
importance of breast feeding that was previously reported to enhance the child immune

systems and hence decreasing infections [36,37].

Although it has been first debated whether it is worthwhile offering antibiotic for treatment
and prevention of acute recurrent pharyngitis since it is simply self-limiting in most cases [5],
several studies have confirmed the effectiveness of these prophylactic antibiotic treatment in
reducing symptoms, recurrence, socioeconomic burden [38,39] and the risk of complications
[22]. Without treatment, pharyngitis may be associated with persistent positive throat cultures
for up to 6 weeks in 50% of patients [40].

Apparently, our results in table 4 confirmed the beneficial effect of either the prophylactic
treatment with both oral amoxicillin and IM BPG, in significantly reducing recurrences by
89.65%, 89.86% and school absence by 85.21%, 86.16% respectively. This was consistent
with a previous study by Sirimanna et al who demonstrated a significant reduction in the
number of attacks of pharyngitis experienced by the long acting penicillin treated group,

especially those aged 5 to 11, resulting in a drop in the number requiring tonsillectomy [41].

Moreover, several other studies confirmed the beneficial effects of IM penicillin in
significantly reducing recurrence, ameliorating symptoms compared to a placebo group [5],
reducing the incidence of otitis media, peritonsillar abscess [42], and acute rheumatic fever by

more than 80% when compared with no antibiotic treatment [22].

However, so far the preferable therapy whether oral or parenteral is still controversial.
Although strong evidence from literature suggests the superiority of parenteral penicillin in
decreasing recurrences compared to oral treatment, this evidence has been estimated to be
poor [43]. Simply, these studies varied considerably in penicillin doses, and schedules [44-
46]. Noteworthy that some of these studies used a different penicillin formulation (potassium
penicillin) [44-46], whereas the oral penicillin VV used today is more consistently absorbed
showing higher blood levels, and has been shown to decrease recurrences compared to

benzathine penicillin [47].
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Recently, oral amoxicillin has been appreciated and even endorsed by American Heart
Association (AHA) guidelines as first-—line therapy [5]. Several studies have confirmed the
equal efficacy of oral amoxicillin to oral penicillin in treating and preventing recurrent
pharyngitis [25-27]. Another previous study by Cohen et al showed similarity of efficacy and
safety of amoxicillin (50 mg/kg/day) for 6 days and penicillin (45 mg/kg/d three times a day)
for 10 days in the treatment of GAS tonsillopharyngitis [48].

Noteworthy, oral amoxicillin is not only a mere convenient alternative to oral penicillin but
may be even a superior one due to its expected better compliance with less dosing (once daily

dosing Vs. two to three times).

The results of our study showed the comparable safety and effectiveness of both the IM
penicillin and the once daily oral amoxicillin therapy in reducing recurrences and school
absences.

A previous study by Rimoin et al (2011) found that oral amoxicillin treatment was inferior to
IM penicillin treatment in Egyptian children with poor compliance of (30.1%), and of
comparable efficacy in Croatian children of good compliance (84.4%), suggesting IM BPG
should be preferred where compliance is a major concern [49]. However in our study,
compliance was not an issue with treatment regimens, as parents/guardians of children in the
amoxicillin group were strongly stressed on the importance of administering the antibiotic at
the same time every day for 10 days each month. This highlights the importance of
compliance as the major driving force in improving success rates with oral amoxicillin

treatment.

Although, long years of experience with IM penicillin have rarely reported severe toxic
reactions, the discomfort of intramuscular injections decreased both patient and physician
acceptability [19,22] for this dosage form in favor of oral treatment. However, even if the oral
therapy seems to be the preferable choice, the major driver of its success remains proper
compliance, where several studies have correlated treatment failures to non-adherent patients
[49].

Regarding tonsillectomy, our results showed that it decreased recurrence and school absence
comparably to the parenteral therapy and more significantly than the oral treatment. This was
consistent with a recent Cochrane review that reported that tonsillectomy significantly

reduced pharyngitis episodes, especially with more severely affected children [50]. Other
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studies have found it to be an effective alternative for both children [29] and adults [30] with a

documented history of recurrent episodes of pharyngitis.

Moreover, a study by Koskenkorva et al, showed a significantly lower rate of pharyngitis
number of symptomatic days (throat pain, fever, rhinitis, cough), fewer days absence from

school or work in the tonsillectomy group than in the control group [51].

Yet, it is still unknown how tonsillectomy should benefit streptococcal pharyngitis, as other
pharyngeal lymphoid and soft tissues are often also infected [52,55]. Furthermore, despite the
probable beneficial effect of tonsillectomy, it is still a surgical procedure with an associated
morbidity that includes possible hospitalization, risks of anesthesia, prolonged throat pain,
and financial costs. Several surgical related complications including; throat pain,
postoperative nausea and vomiting, delayed feeding, voice changes, hemorrhage, and rarely
death have been reported and must be considered [54,55]

Although this strategy of prophylactic treatment of all patients with recurrent pharyngitis
might be debated to expose patients to unnecessary side effects and increased antibiotics
resistance [56,57], however several studies have found this to be the most cost-effective
strategy with the greatest reduction for potential complications and death [58-60]. It has been
reported that the health benefits gained from reducing complications and socioeconomic
burden much outweighs the minimal risk of antibiotic treatment. Moreover, even the concern
for development of antibiotic resistance is not justified since despite the large-scale use of
penicillin, to date no resistant strains has yet developed [21], and even the minimum
inhibitory concentrations have not changed in >70 years [60]. No doubt, that recurrent
pharyngitis is a problem that requires an appropriate prophylactic antibiotic treatment, not
only for its possible sequela if untreated but also for its marked global socioeconomic and
health care burden. Our study showed that the once daily oral amoxicillin was a safe, effective
and convenient alternative to IM penicillin in reducing recurrences and school absence
provided that proper compliance is stressed. Thus it is more preferable to avoid the painful
and psychic impact on children from IM PBG unless compliance is an issue. Moreover,
tonsillectomy is a suitable alternative to antimicrobial treatment; however it should be
reserved for severe cases not responding to treatment due to its related morbidity and possible

complications.
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