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Introduction: Acute pharyngitis (AP) is one of the most prevalent diseases in the paediatric population

and one of the leading causes of antibiotic prescribing in this age group.

Material and methods: observational and descriptive study of the use of antibiotics for treatment of

AP.We included all children in our catchment area who received a prescription for antibiotics for treat-

ment of AP in a 3 year period.

Results: a total of 53 995 cases of AP were diagnosed in the 3-year study period, out of which 33 426

(61.9%) were treated with antibiotics. In children aged less than 3 years, 10 901 cases of AP were diag-

nosed (20.2% of total cases of AP), of which 6494 were treated with antibiotics (59.6%).

We found that the most frequently prescribed antibiotics were beta-lactamase sensitive penicillins

(phenoxymethylpenicillin, benzathine phenoxymethylpenicillin) and amoxicillin (60.3% of prescrip-

tions in the first year, 60.9% in the second one and 66.8% in the third year), while other antibiotic

classes were used less often: amoxicillin-clavulanic acid in 2475 cases (18.2%) in year 1 of the study,

1754 (17.7%) in year 2 and 1644 (16.6%) in year 3. Furthermore, we found a decrease in the use of

macrolides: 2825 prescriptions (20.7%) the first year, 1933 (19.6%) the second year and 1419 (14.3%)

Key words: the last year. o o o

o Acute pharyngitis Conclusions: the use of amoxicillin-clavulanic acid and macrolides is significantly greater than would

o Antibiotics be expected given the low prevalence of Streptococcus pyogenes nasopharyngeal carriage or penicillin

« Paediatric population allergy in the paediatric population.

Abstract

Utilizacion de antibidticos en faringoamigdalitis aguda en la provincia de Albacete

Introduccion: la faringoamigdalitis aguda (FAA) es una de las patologias mas prevalentes en la po-
blacién pedidtrica y una de las principales causas de prescripcién de antibidticos en este grupo de
poblacion.

Material y métodos: estudio observacional, descriptivo de utilizacion de antibiéticos en FAA. La mues-
tra del estudio son todos los nifos del drea que durante los tres afnos del estudio han recibido la pres-
cripcion de un antibiético como tratamiento de una FAA.

Resultados: durante los tres afios del proyecto se atendieron un total de 53 995 procesos de FAA, de
los que 33 426 (61,9%) fueron tratados con antibiéticos. Considerando los nifios menores de 3 afos,
se atendieron un total de 10 901 procesos de FAA (20,2% del total de las FAA), de los que recibieron
antibidtico 6494 (59,6%). En cuanto a la seleccion del antibiético se utilizd preferiblemente penicilinas
sensibles a betalactamasas (fenoximetilpenicilina, fenixometilpenicilina-benzatina) y amoxicilina:
60,3% el primer afio, 60,9% el segundo y 66,8% el tercero; con menor uso de otros grupos antibiéticos:
amoxicilina-acido clavuldnico en 2475 procesos (18,2%) durante el primer afio, 1754 (17,7%) durante el
segundoy 1644 (16,6%) durante el tercero. También se observé menor uso de macrélidos: 2825 (20,7%)
en el primer afio del proyecto, 1933 (19,6%) en el segundo y 1419 (14,3%) en el dltimo.

Conclusion: el uso de amoxicilina-acido clavulanico y de macrélidos estd muy por encima de lo es-
perado si consideramos la baja prevalencia de estado de portador de Streptococccus pyogenes a nivel
faringeo o la baja prevalencia de alergia a penicilina en la poblacion pediatrica.
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INTRODUCTION

MATERIAL AND METHODS

In the paediatric population of Spain, there is a
high consumption of systemic antibiotics at the
community level.! In fact, in 2019 Spain was the
fifth country with the highest consumption of an-
tibiotics in Europe, based solely on data for official
prescriptions funded by the National Health Sys-
tem. 2 This excessive consumption is not particular
toanyage group, and the consumption is also high
in the paediatric population.?

Acute pharyngitis (AP) is one of the most prevalent
diseases in the paediatric age group and one of the
main reasons for antibiotic prescribing in this sub-
set of the population. To avoid overuse of antibiot-
ics in the context of this disease, which in most
cases has a viral aetiology, performance of antimi-
crobial testing is recommended, as basing the di-
agnosis exclusively in clinical features can lead to
misdiagnosis in up to 20-25% of patients.*® The
consensus document on the diagnosis and treat-
ment of AP already highlighted the importance of
microbiological testing (rapid streptococcal anti-
gen detection [strep antigen] test or nasopharyn-
geal swab culture) in select patients who meet the
criteria for probable streptococcal infection and
who have not started antibiotherapy.” The updat-
ed statement published in 2020 recommends mi-
crobiological testing in all patients and restricting
empiric antibiotherapy based on the clinical fea-
tures to situations in which microbiological test-
ing is not available.*

The aim of our study was to assess the use of an-
tibiotics and appropriateness of antibiotic pre-
scribing in the catchment area of the Integrated
Health Care Administration of Albacete (Spain) in
children with a diagnosis of AP, stratifying the
analysis by age group and comparing it to the
most recent recommendations published in the
updated version of the consensus document on
the diagnosis and treatment of AP. The large sam-
ple size allowed us to make a critical analysis of
the main aspects of inappropriate antimicrobial
prescribing and use.
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We conducted an observational and descriptive
study of medication use focused on the prescrib-
ing of antibiotics in the paediatric population
served by the o Integrated Health Care Administra-
tion of Albacete.

The sample comprised all children (0-14 years)
who, during the 3-year study period, received a
prescription for at least one antibiotic on account
of an AP diagnosis. Subsequently, we made a de-
scriptive analysis of the study variables after col-
lecting the corresponding data from the electronic
primary care health records system (Turriano) of
the Department of Health of Castilla la Mancha
(SESCAM). All data were coded for anonymisation.

We collected data on the following variables:

* Day of the week of prescription; month of pre-
scription.
 Sex and date of birth of patient.

* Diagnosis: we used the International Classification
of Diseases, Ninth Revision, Clinical Modification
(ICD-9-MC) and the International Classification of
Primary Care (ICPC) (Table 1).

* Antibiotic: we used the Anatomical Therapeutic
Chemical Classification (ATC) System therapeu-
tic subgroup code JO1.

e Primary care centre.

The study was conducted in adherence to the prin-

ciples of the Declaration of Helsinki and Organic

Law on the Protection of Personal Data enacted on

May 25, 2018. The study was approved by the Eth-

ics Committee on Research with Medicines of our

catchment area.

RESULTS

The population under study remained constant
through the 3-year period, with 38 857 children
aged 0-14 years in year 1 of the study and 38 299
the last year. The same was the case of the popula-
tion aged less than 3 years: 6607 in year 1, 6192 in
year 2 and 6205 in year 3.
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Table 1. Population data, group with acute pharyngitis and antibiotic use

Year1 Year 2 Year 3

Population Total 38857 38303 38299

aged 0-14 years | Received care for AP episode 19 868 16 882 17 245
Received care for AP episode and treated with ABX 13633 9889 9904

(% of total) (35.1%) (25.8%) (25.9%)

(% of patients who received care for AP) (68.6%) (58.6%) (57.4%)
Population Total 6607 6192 6205
aged 0-3years | Received care for AP episode 2999 4026 3876
Received care for AP episode and treated with ABX 2733 2187 1574

(% of total) (45.4%) (35.3%) (25.4%)

(% of patients who received care for AP) (91.1%) (54.3%) (40.6%)

ABX: antibiotics; AP: acute pharyngitis.

The first year, 35.1% of the paediatric population
received antibiotherapy for an AP episode, a per-
centage that subsequently decreased, to 25.8% in
year 2 and 25.9% in year 3. A total of 53 995 epi-
sodes of AP were managed in the 3-year study pe-
riod, with a fairly uniform distribution by year:
19 868 children in year 1, 16 882 in year 2 and
17 245 in year 3. Of the total cases of AP, 33 426
(61.9%) were treated with antibiotics. Analysing
the case distribution by year, we did find signifi-
cant differences, with a decreasing trend over the
followup: in year 1, 13 633 (68.6%) of the cases
were treated with antibiotics, compared to 9889
(58.6in year 2 and 9904 (57.4%) in year 3.

Focusing on children under 3 years, in whom AP is
less frequent and the causative agent is usually vi-
ral, we found that a total of 10 901 cases of AP
(20.2% of total paediatric AP cases) were managed
during the study period: 2999 in year 1, 4026 in
year 2 and 3876 in year 3. Of this total, 6494
(59.6%) were treated with antibiotics, and we
found the same decreasing trend in the prescrib-
ing of antibiotics through the years: 2733 of cases
treated in year 1 (91.1%), 2187 (54.3%) in year 2
and 1574 (40.6%) in year 3 (Table 1).

When it came to the selection of the antibiotic for
treatment of AP, we found an increase in the pre-
scribing of beta-lactamase sensitive penicillins (in-
cluding phenoxymethylpenicillin and benzathine
phenoxymethylpenicillin) and amoxicillin at the
end of the study period, from 60.3% and 60.9% in

years 1 and 2, respectively, to 66.8% in year 3. The
most frequently used antibiotic was amoxicillin:
6725 cases in year 1 (81.4% of total cases treated
with beta-lactamase sensitive penicillins or amox-
icillin), 4760 (79%) in year 2 and 4916 (74.3%) in
year 2. In contrast, the number of cases treated
with amoxicillin-clavulanic acid relative to the to-
tal cases treated with antibiotics decreased
through the 3-year period: 2475 (18.2%) in year 1,
1754 (17.7%) in year 2 and 1644 (16.6%) in year 3.
Considering the use of this antibiotic in relation to
the total number of diagnosed cases of AP, we
found that amoxicillin-clavulanic acid was used to
treat 12.5% in year 1, 10.4% in year 2 and 9.5% in
year 3.

Similarly, there was a marked decrease in the treat-
ed cases of AP that were treated with macrolides:
2825 (20.7%) in year 1, 1933 (19.6%) in year 2 and
1419 (14.3%) in year 3. The use of this group of
drugs relative to the overall diagnosed cases of AP
was also considerable, as 14.2% of total cases of AP
in year 1 were treated with macrolides, a percent-
age that decreased the two following years to
11.5% and 8.2%. Among the macrolides, azithro-
mycin was the most frequently used antibiotic: in
2797 of treated cases in year 1 (99% of total cases
treated with macrolides), 1905 (98.6%) in year 2
and 1405 (99%) in year 3.

The use of cephalosporins for treatment of AP
was lower compared to the groups discussed
above. They were used in only 95 of treated cases
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inyear1(0.7%), 159 in year 2 (1.6%) and 201 in the
last year (2%). In relation to the total cases of AP,
the percentage treated with cephalosporins is all
but negligible: 0.5% of diagnosed cases of AP in
the firstyear under study were treated with cepha-
losporins, 0.9 % in year 2 and 1.2 % in year 3. The
most frequently used cephalosporins were cefuro-
xime and cefixime: 82 cases treated in year 1
(86.3% of cases treated with cephalosporins), 142
(89.3%) inyear2and 188 (93.5%) in year 3 (Table 2).

DISCUSSION

Acute pharyngitis is a disease manifesting with
inflammation of the pharyngeal and/or tonsillar
mucosa, and its aetiology is most frequently viral.
Among the bacterial causative agents, the most
common is Streptococcus pyogenes, responsible for
30-40% of AP cases in children aged more than 3
years. At younger ages, the proportion of cases
with a bacterial aetiology decreases to 10-14%.”
Analysing the results of our study, the proportion
of patients with a diagnosis of AP who received an-
tibiotherapy was consistent with the prevalence of
infection by Streptococcus pyogenes described in
the paediatric population aged more than 3 years
(35.1% in the first year, with a decrease in the 2
subsequent years to 25.8% and 25.9%). This de-
crease may be explained by the introduction in
2018 of the rapid streptococcal antigen detection
test in primary care centres, which allows the
treatment of patients with confirmed infection,

Table 2. Antibiotic use in the paediatric population

which prevents inappropriate treatments result-
ing from the use of clinical rules in up to one third
of patients.#*%* The proportion of patients aged
less than 3 years seeking care for AP who are treat-
ed with antibiotics is disproportionally high, of up
to an unacceptable 91.1% in the first year of life,
with a significant descent to the 54.3% and 40.6%
in the next two years, which is still far higher than
would be expected for this age group.

Beta-lactamase sensitive penicillins (including
phenoxymethylpenicillin and benzathine phenox-
ymethylpenicillin) and amoxicillin are the antimi-
crobials used most frequently for treatment of AP,
used in 60.3% to 66.8% of cases. Oral penicillin is
the first-line antibiotic agent for treatment of
streptococcal AP, and amoxicillin is the alternative
of choice. Both of these antibiotics have a narrow
spectrum of activity, are safe and effective and
achieve rapid improvement of symptoms, prevent
complications of disease and shorten the infec-
tious period.**213 Therefore, their use was appro-
priate, and these were the antibiotics used most
frequently to treat AP, although we may consider it
lower than would be expected given the low inci-
dence of penicillin allergy in the paediatric popula-
tion (ranging from 1.7% to 5.2%, in which case
treatment with cephalosporins or macrolides
would be indicated), first-line treatment failure or

carrier status.***

Amoxicillin-clavulanic acid was used to treat 9.5%
to 12.5% of patients with a diagnosis of AP, de-
pending on the year. This antibiotic should be

Year 1 Year 2 Year 3
Patients (%) aged 0-14 years treated with ABX 35.1% 25.8% 25.9%
Patients (%) aged < 3 years with AP treated with ABX 91.1% 54.3% 40.6%
Patients (% of total cases of AP treated with ABX) given 60.3% 60.9% 66.8%
beta-lactamase sensitive penicillins or amoxicillin
Patients (% of total cases of AP treated with ABX) given amoxicillin- 18.2% 17.7% 16.6%
clavulanic acid
Patients (% of total cases of AP treated with ABX) given macrolides 20.7% 18.6% 14.3%
Patients (% of total cases of AP treated with ABX) given cephalosporins 0.5% 0.9% 12%

ABX: antibiotics; AP: acute pharyngitis.
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reserved for patients with first-line treatment fail-
ure, known carrier status and patients with any of
the following characteristics: personal or family
history of rheumatic fever, recurrent outbreaks of
AP or invasive Streptococcus pyogenes group A in-
fection in the family, institutionalization in resi-
dential facility, living with an immunosuppressed
individuals or patients in whom tonsillectomy is
considered as a treatment of last resort. Given that
the prevalence of carriage in children is 12%, the
percentage of patients treated with amoxicillin-
clavulanic acid was greater than should be expect-
ed, especially considering that in such cases there
are other valid alternatives, such as clindamycin or
azithromycin, to name a few.*”1>16

The use of cephalosporins amounted to 0.7 to 2%
of patients treated with antibiotics, figures that
are to be expected given that 1.7 to 5.2% of the
paediatric population is allergic to penicillin.**
However, when it came to the use of cephalospor-
ins, the choice of antibiotic was often inappropri-
ate, with an excessive use of second- and third-
generation cephalosporins (chiefly cefuroxime
and cefixime, which were used in more than 85%
of AP cases treated with cephalosporins). First-
generation cephalosporins are the treatment of
choice in children with delayed-type hypersensitiv-
ity to penicillin/amoxicillin, of which cefadroxil is
considered most appropriate in most guidelines
on account of its good tolerability and narrower
spectrum of activity.#*21718

The most significant type of inappropriate antimi-
crobial use identified in our study may been the
high use of macrolides (8.2% to 14.2% of cases of
AP were treated with this class of antibiotics,
amounting to 14.3% to 20.7% of the cases of AP
treated with antibiotics). This overuse greatly ex-
ceeds what would be expected based on the low
prevalence of penicillin hypersensitivity reactions,
as noted in the previous paragraph.** Macrolides
should be used exclusively in patients with imme-
diate or anaphylactic reactions to beta-lactam
antibiotics.*”*#7 Azithromycin was the most

frequently used macrolide (more than 98% of cas-
es treated with macrolides in the 3-year study pe-
riod), which was also a significant form of inappro-
priate antimicrobial use given that in recent years
there has been an increase in the prevalence of
group A beta-haemolytic Streptococcus strains re-
sistant to macrolides, which, while still below 10%
overall, may be much higher for emm type strains.
These are resistant only to 14- and 15-membered
ring macrolides, of which azithromycin is one, so
the best option in allergic patients are 16-mem-
bered ring macrolides, such as josamycin and dia-
cetyl-midecamycin.**?

After retrieving the data for 2017, an educational
intervention that targeted the health care profes-
sionals in the catchment area was implemented in
the form of a course, offered several times, review-
ing the indications for antibiotherapy for manage-
ment of AP and the appropriate selection of antibi-
otics based on the characteristics of the patient
(first-line treatment failure, carrier status or peni-
cillin allergy). While we observed a subsequent de-
crease in the use of antibiotics and more appropri-
ate prescribing of these drugs (greater use of
amoxicillin or beta-lactamase sensitive penicillins
and decreased use of amoxicillin-clavulanic acid
and macrolides), we cannot attribute this improve-
ment completely to the educational intervention,
although the findings do reinforce the need for
this type of activities and the surveillance of indi-
cators of antibiotic use.
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