Antibiotic Prescribing in Ambulatory Care of Pediatric
Patients with Respiratory Infections
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ABSTRACT
Introduction: Respiratory tract infections represent the most frequent conditions in pediatric clinical practice that motivate antibiotic
prescribing. The objective was to identify the frequency and pattern of antibacterial prescribing in respiratory diseases.
Material and Methods: Over a period of two years (divided by the presentation of the clinical guideline standards) data was collected
from clinical records of children with respiratory disease. Chi-square tests or Fisher’s exact test were used to test associations between
variables, statistical significance p < 0.05.
Results: There were 547 visits (mean age 6 years + 5.3, 55% male gender). Analysis for Group A Streptococcus of the oropharynx was
most frequently requested by pediatric residents (p = 0.005). Chest x-rays were more frequently requested by the Family Physician (p
= 0.033). An antibiotic was prescribed in 87% of pneumonias, 84% acute otitis media, 68% acute tonsillitis, 25% laryngitis, 17% upper
respiratory infections, 16% acute bronchiolitis. The Family Physician prescribed antibiotics more often than the Pediatrics resident in
acute tonsillitis (p = 0.003) and in acute otitis media (p = 0.013). The most frequently prescribed antibiotic was amoxicillin (61%). There
were no significant differences between the two periods studied regarding the number of prescriptions and antibiotic choice of the
conditions studied.
Discussion: Antibiotic prescribing in pediatric acute respiratory infections was high and the choice of antibiotic therapy could be
adjusted. We found no difference in antibiotic prescribing after the presentation of the clinical guideline standards.
Conclusion: An improvement in the antibiotic prescription in children and adolescents in the outpatient clinic is considered necessary.
Keywords: Ambulatory Care; Anti-Bacterial Agents; Child; Drug Utilization; Inappropriate Prescribing; Respiratory Tract Infections

RESUMO
Introdugao: As infegdes do trato respiratdrio sdo das patologias que mais frequentemente motivam a prescri¢cdo antibiética em idade
pediatrica. Os objetivos deste estudo foram identificar a frequéncia e padrao de prescrigdo de antibacterianos na patologia respiratéria.
Material e Métodos: Durante dois anos (divididos pela apresentagdo das normas de orientagdo clinica), os dados foram obtidos
através da consulta de processos clinicos de criangas com patologia respiratoria. Utilizaram-se os testes qui-quadrado ou teste exato
de Fisher para testar associagdes entre variaveis, assumindo-se significado estatistico quando p < 0,05.
Resultados: Realizaram-se 547 consultas (idade média de seis anos * 5,3, 55% do género masculino). A pesquisa do antigénio do
Streptococcus do grupo A na orofaringe foi realizada mais frequentemente por internos de Pediatria (p = 0,005). A radiografia de térax
foi mais pedida pelo especialista de Medicina Geral e Familiar (p = 0,033). Prescreveu-se antibiético em 87% pneumonias, 84% otites
médias agudas, 68% amigdalites, 25% laringites, 17% infe¢des respiratérias superiores e 16% bronquiolites agudas. O especialista
de Medicina Geral e Familiar prescreveu mais antibidtico que o interno de Pediatria na amigdalite aguda (p = 0,003) e na otite média
aguda (p = 0,013). O antibiético mais prescrito foi amoxicilina (61%). Nao houve diferengas entre os dois periodos estudados quanto
ao numero de prescrigdes e escolha de antibidtico das patologias estudadas.
Discussao: A prescrigao de antibiodticos foi elevada e numa proporgéo significativa a antibioterapia poderia ser ajustada. Realga-se
gue nao houve diferengas na prescrigdo apos a apresentacdo das normas de orientagado clinica.
Concluséao: Considera-se necessaria uma melhoria da prescrigéo antibiética pediatrica no ambulatoério.
Palavras-chave: Antibacterianos; Assisténcia Ambulatorial; Crianga; Infeccdes Respiratérias; Prescricdo Inadequada; Utilizagéo de
Medicamentos

INTRODUCTION

Respiratory tract infections represent one of the most
frequent reasons for antibiotic use in children. Rational use
of drugs, mainly regarding antibiotics, is crucial in medical
practice. Decreased healthcare quality and increased health
expenditure, in addition to increased side effects and bacte-
rial resistance are clearly related to inappropriate antibiotic
use.™® An ongoing evaluation of antibiotic use should be
maintained, in response to the emerging concerns related
to antibiotic overuse both in clinical practice and particularly
in paediatrics.™-"®

High rates of antibiotic prescribing have been found

worldwide, mainly for pre-school children, with a 2.2 annual
prescription rate per child and an estimated inappropriate
use related to at least one third of these prescriptions.?%2!
Respiratory infections stand out as the leading infection
in paediatric population, mostly with a viral aetiology
and corresponding to an important part of potential
misprescribing.?? Inappropriate antibiotic use in respiratory
infections ranging between 14 and 80% has been found by
a Spanish study carried out in eleven paediatric emergency
departments.®

An increasing bacterial resistance is a serious public
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health concern which is mainly due to an indiscriminate
and inappropriate antibiotic use. Both local and national or
international initiatives have been developed in response to
this issue, aimed at implementing programs for prescription
quality improvement, not only including educational
measures aimed at healthcare professionals and at the
general population, as also with the introduction of intra and
extra-hospital protocols or guidelines.?¢-*' Rational antibiotic
use is one of the most valuable parameters in healthcare
quality assessment and therefore its inappropriate use
would correspond to a poorer healthcare quality.

Different guidelines [Normas de Orientagdo Clinica
(NOC)] have been issued by the Portuguese General
Directorate of Health [Dire¢do-Geral da Saude (DGS)]
as well as clinical guidelines and consensus documents
acknowledging the scientific evidence underlying the
antibiotic use in children.?¢%" However, it is unknown whether
a rational use exists or whether these guidelines are
acknowledged by paediatricians and general practitioners
when prescribing antibiotics. Approximately ten daily
doses per thousand people would be prescribed within an
outpatient setting, while three doses would be prescribed at
the hospital, in an ideal situation.®?% Globally, a high rate
(21.6 daily doses per 1,000 people) has still been found
within the Portuguese primary care setting, still below the
European average (21.9) and those within the penicillin
group and the macrolide / lincosamide / streptogramin group
are the most frequently used.* Despite the relevance of this
subject, the patterns of antibiotic use both in inpatient and
outpatient settings in Portugal are still unknown, particularly
its impact on respiratory infections. These data are crucial
for resource optimisation as well as healthcare monitoring.??

Outpatient antibiotic prescribing (these are mostly used
in this setting) has been successfully reduced in many
countries.® However, an effective reduction in inappropriate
antibiotic use is constrained by different reasons, including
patientand physician expectations,* poor patient awareness
of bacterial resistance® and the fact that primary care
physicians are aware of only a minimal risk of antimicrobial
resistance.®*4° Anyway, antibiotic use in children is not only
related to a medical prescription as treatment is frequently
started by caregivers themselves, the more frequent the
lower the family’s sociocultural status is.“%#!

This study was aimed at assessing the consultation
rate due to respiratory infections, the most frequent
diagnoses, as well as the rate of antibiotic prescribing for
respiratory infections, the pattern of use in primary care and
guideline compliance in antibiotic prescribing, in addition
to the comparison of these parameters before vs. after
the presentation of the DGS NOC guideline on diagnosis
and treatment of acute otitis media, acute tonsillitis, acute
bronchiolitis and community-acquired pneumonia.

MATERIAL AND METHODS
Study population

The study was aimed at the analysis of diagnostic and
management approach to respiratory infections presented

by patients aged under 18 and attending a healthcare unit,
with the following diagnoses according to the International
Classification of Primary Care (ICPC-2) [acute otitis
media / myringitis (H71); strep throat (R72); acute upper
respiratory infection (R74); acute tonsillitis (R76); acute
laryngitis / tracheitis (R77); acute bronchitis / bronchiolitis
(R78); influenza (R80); pneumonia (R81); other respiratory
infection (R83); asthma (R96); other respiratory disease
(R99)], based on patient’s clinical record (SClinico®
database) and, whenever needed, on contact by phone with
the patient or caregiver.

All incomplete data regarding any of the variables were
excluded from the study.

Study period

This was a two-year study based on (i) the evaluation
of clinical records through a one-year period starting from
16 Oct 2014 (initial evaluation — retrospective) and (ii) on a
second similar period starting from 16 Oct 2015 (follow-up
evaluation — prospective).

Study design

This was an internal, ambispective, peer-reviewed
and institutional evaluation study with an educational
intervention focused on healthcare professionals. A formal
and systematic presentation of the DGS NOC guideline
“Diagnostico e Tratamento da Otite Média Aguda em
Idade Pediatrica, Diagndstico e Tratamento da Amigdalite
Aguda em Idade Pediatrica, Diagnéstico e Tratamento da
Pneumonia Adquirida na Comunidade em Idade Pediatrica,
Diagnostico e Tratamento da Bronquiolite Aguda na Idade
Pediatrica” (Diagnosis and Treatment of Acute Otitis Media
in Children, Diagnosis and Treatment of Acute Tonsillitis in
Children, Diagnosis and Treatment of Community-Acquired
Pneumonia in Children and Diagnosis and Treatment of
Acute Bronchiolitis in Children) took place on the 16 Oct
2015. The study was developed throughout a two-year
period (equally divided between the different NOC guideline
presentations) and was aimed at the evaluation of clinical
episodes of each diagnosis, approach and treatment
according to the prescribing pattern and type. Variables
included patient’s age, gender, patient history, drug allergies,
compliance with the national immunisation schedule and
additional immunisation coverage and antibiotic treatment
within the past year. The qualifications and specialty of
prescribing physicians (family medicine or paediatrics
consultant or registrar), in addition to whether or not any
diagnostic testing has been requested and any antibiotic
has been prescribed (group and length pf treatment). Our
group of patients was divided according the specialty of the
prescribing physician (family medicine or paediatrics).

Statistical analysis

Data were collected and coded into an Excel®, version
2011 (Microsoft Corporation, USA) data table and its
statistical analysis was supplemented with SPSS®, version
20 for Mac (SPSS, IL, USA) software. Data treatment had
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a descriptive component with a frequency distribution,
as well as analytical. Fisher’'s exact test and chi-square
independence test were used and a statistical significance
was considered for a p-value < 0.05.

Ethical considerations

The study was approved by the Ethics Committee of the
Centro Hospitalar Tondela Viseu.

Table 1 — Consultation rate by physician and diagnosis

RESULTS

A total of 1,578 patients aged under 18 attended
outpatient emergency over the study period (547 presenting
with respiratory pathology — 35%). Nonspecific upper
respiratory infection (38%), acute tonsillitis (21%) and
acute otitis media (17%) were the most frequently found
diagnoses and patients most frequently attended family
medicine consultants (52%) and paediatrics registrars
(32%) (Table 1).

Reason for medical consultation: FM consultant Paediatrics registrar FM registrar Total
n (%) n (%) n (%) n (%)
i':“:::t‘i’:rc‘iﬁc EEeSiE SRt 88 (43%) 85 (41%) 33 (16%) 206 (38%)
Acute tonsillitis 62 (53%) 36 (31%) 18 (16%) 116 (21%)
Acute otitis media 53 (59%) 23 (26%) 13 (15%) 89 (17%)
Acute bronchiolitis 25 (59%) 11 (25%) 6 (16%) 42 (8%)
Pneumonia 22 (57%) 13 (33%) 3 (10%) 38 (6%)
Asthma 21 (70%) 2 (5%) 7 (25%) 30 (5%)
Influenza 12 (77%) 1(6%) 3 (17%) 16 (3%)
Laryngitis 4 (40%) 5 (50%) 1(10%) 10 (2%)
Total 284 (52%) 175 (32%) 88 (16%) 547 (100%)
FM: family medicine
Table 2 — Characteristics of our group of patients (n = 395)
Characteristics of our group of patients n (%)

Gender Female
Male

Age Mean
Range
<1 year
1-5years
6 - 9 years
> 10 years

Pregnancy Gestational age

Monitoring (at least 6 consultations)

155 (45%)
240 (55%)

6.1 years £ 5.3
21 days, 17 years
32 (8%)

182 (46%)

79 (20%)
102 (26%)
367 (93%) Term
28 (7%) Preterm
393 (99.5%) yes, 2 (0.5%) no

Current comorbidities n =207
Overweight or obesity 130 (33%)
Asthma or recurrent wheezing 36 (9%)
Neurodevelopmental impairment 12 (3%)
Other 12 (3%)

Vaccination Updated national immunisation schedule 391 (99%)
Pneumococcal vaccine 300 (76%)
Rotavirus vaccine 122 (31%)
Hepatitis A vaccine 95 (24%)
Meningococcal B vaccine 87 (22%)

Drug allergy Yes 2 (04%)

Antibiotic use within the past year

Amoxicillin and ibuprofen
47 (12%) yes, 348 (88%) no
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Table 3 — Diagnostic testing and antibiotic-treated cases, by diagnosis and by specialty

FM Paediatrics Total
n (%) n (%) P n (%)
Diagnostic testing
Total of consultations 34 (9%) 15 (9%) 49 (9%)
Acute tonsillitis 10 (13%) 14 (39%) <0.001* 24 (21%)
Pneumonia 15 (60%) 1(8%) 0.009* 16 (42%)
Nonspecific upper respiratory infection 4 (3%) 0 (0%) 0.273* 4 (2%)
Acute bronchiolitis 3 (10%) 0 (0%) 0.956* 3 (7%)
Acute otitis media 1(2%) 0 (0%) 0.998* 1(1%)
Asthma exacerbation 1(4%) 0 (0%) 0.950* 1(3%)
Acute laryngitis 0 (0%) 0 (0%) - 0 (0%)
Influenza 0 (0%) 0 (0%) - 0 (0%)
Antibiotic use
Total of consultations 179 (48%) 52 (30%) 231 (42%)
Acute tonsillitis 62 (78%) 17 (47%) 0.001* 79 (68%)
Acute otitis media 59 (89%) 15 (65%) 0.013* 74 (83%)
Nonspecific upper respiratory infection 28 (23%) 7 (8%) 0.011# 35 (17%)
Pneumonia 20 (80%) 13 (100%) 0.129% 33 (87%)
Acute bronchiolitis 7 (23%) 0 (0%) 0.296* 7 (17%)
Acute laryngitis 3 (60%) 0 (0%) 0.429* 3 (30%)
Influenza 0 (0%) 0 (0%) - 0 (0%)
Asthma exacerbation 0 (0%) 0 (0%) - 0 (0%)

*: Fisher’s exact test; #: Chi-square independence test; FM: family medicine

A total of 395 paediatric patients were examined
throughout the study period, from a total of 6,880 patients
aged under 18 (6%), 38% of whom were examined at least
once due to a clinical episode other than a respiratory
pathology episode. A mild male gender predominance
has been found (55%), with patient's mean age of 6 years
+ 5.3 (range 21 days — 17 years). Overweight or obesity
was the most frequently found associated pathology
(33%). Most patients (99%) were in compliance with the
national immunisation schedule and 76% had received the
pneumococcal vaccine (Table 2).

Antibiotics were most frequently prescribed for patients
with pneumonia, followed by acute otitis media and acute
tonsillitis (Table 3) and amoxicillin was most frequently
selected, followed by amoxicillin-clavulanate and macrolides
(Table 4, Fig. 1). A lower rate of antibiotic-treated episodes
involving children under the age of 2 presenting with all
the diagnoses has been found, except regarding acute
otitis media, in which 95% of the patients were treated with

Table 4 — Antibiotic use (n = 231)

antibiotics. A higher rate of antibiotic-treated patients with
acute tonsillitis has been found in older children, reaching
88% of adolescents aged over 10 (Fig. 2).

Acute tonsillitis

Group A strep throat culture was obtained in 21% of
the patients presenting with acute tonsillitis, which was
more frequently requested by paediatricians than by family
medicine physicians (p < 0.001) (Table 3).

Antibiotics were prescribed for 79 patients presenting
with acute tonsillitis (68%) and amoxicillin was the
antimicrobial agent of choice (n = 55; 70%), followed by
amoxicillin-clavulanate (n = 13; 16%), second-generation
cephalosporin (n = 8; 10%) and macrolides (n = 3; 4%).
Antibiotics were most frequently prescribed by family
physicians (p = 0.001) (Table 3) and most frequently to
patients aged 2 and older by both groups (p = 0.034) (Table
5). Amoxicillin was frequently prescribed by all physicians
in compliance with the NOC guidelines (with no statistically

Prescrigao antibiotica FM Paediatrics p* Total

n (%) n (%) n (%)
Amoxicillin 102 (57%) 35 (68%) 0.059 137 (59%)
Amoxicillin-clavulanate 39 (22%) 7 (13%) 0.154 46 (20%)
Macrolide 25 (14%) 9 (17%) 0.554 34 (15%)
2 | 34 generation cephalosporin 13 (7%) 1 (2%) 0.226 14 (6%)

#: Chi-square independence test; FM: family medicine
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Figure 1 — Pattern of antibiotic use
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Figure 2 — Antibiotic-treated clinical episodes by diagnosis and age group

significant differences between both groups), while a 10-
day regimen was more frequently selected by paediatrics
registrars in compliance with the NOC guideline (p = 0.002)
(Table 5).

Acute otitis media

Antibiotics were more frequently prescribed by family
physicians than by paediatrics registrars for patients with
acute otitis media (p = 0.013) (Table 3), managed with
watchful waiting, in compliance with the NOC guideline (p =
0.046) (Table 5).

A total of 74 patients (83%) were prescribed antibiotics.
Antibiotics were mostly prescribed in compliance with NOC
guidelines: amoxicillin (n = 53; 72%), amoxicillin-clavulanate
(n =18; 24%), second or third-generation cephalosporin (n=
2; 3%) and macrolide (n = 1; 1%). Whenever beta-lactam

antibiotics were chosen (n = 55; 74%), a seven to ten-
day regimen has been used in 87% (n = 48) of the cases,
even in patients with an indication for a shorter regimen (n
= 12; 25%). Among those patients who were treated with
antibiotics, 2% (n = 2) were re-examined in 48 - 72 hours due
to persistent symptoms and treatment has been replaced
by broad-spectrum antibiotics, while 65 patients (73%)
from those presenting with this diagnosis had received the
pneumococcal vaccine.

Community-acquired pneumonia

Chest X-ray was obtained in 42% of the patients with
pneumonia for diagnostic confirmation, which was more
frequently requested by family medicine consultants (p
= 0.009) (Table 3). No significant differences between
physicians were found as regards antibiotic prescribing for
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Table 5 — Antibiotic use in acute tonsillitis, acute otitis media, community-acquired pneumonia and acute bronchiolitis [1%t section]

; ACUTE TONSILITIS
% Age < 2 years Age 2 2 years
o n=19 n=97 p
2 n (%) n (%)
()
E Antibiotic use Yes 9 (47%) 70 (72%) 0.034*#
~ No 10 (53%) 27 (28%)
FM Paediatrics
n =62 n=17 p
n (%) n (%)
Antibiotic guideline compliance Yes 42 (68%) 13 (76%) 0.465"
No 20 (32%) 4 (24%)
Treatment regimen 7-8days 48 (77%) 6 (35%) 0.002%
10 days 14 (23%) 11 (65%)
1styear 2" year
n =49 n =67 p
n (%) n (%)
Diagnostic testing Yes 1(2%) 15 (22%) 0.003*
No 48 (98%) 52 (78%)
Antibiotic use Yes 35 (71%) 44 (66%) 0.525%
No 14 (29%) 23 (34%)
Antibiotic guideline compliance Yes 26 (72%) 28 (65%) 0.596"
No 10 (28%) 15 (35%)
ACUTE OTITIS MEDIA
Age < 2 years Age 2 2 years
n=24 n =65 P
n (%) n (%)
Antibiotic use Yes 23 (96) 51 (78) 0.081
No 1(4) 14 (22)
FM Paediatrics
n =66 n=23 p
n (%) n (%)
Watchful waiting Yes 6 (9%) 9 (39%) 0.046*
No 60 (91%) 14 (61%)
Antibiotic guideline compliance Yes 38 (63%) 10 (71%) 0.177%
No 22 (37%) 4 (29%)
1styear 2" year
n=41 n=48 P
n (%) n (%)
Diagnostic testing Yes 1(2%) 0 (0%) 0.462*
No 40 (98%) 48 (100%)
Antibiotic use Yes 34 (82) 41 (85) 0.617*
No 7 (18) 7(15)
Antibiotic guideline compliance Yes 24 (71%) 28 (70%) 0.967*
No 10 (29%) 12 (30%)

patients with pneumonia (Table 3 and 5) and amoxicillin  Acute bronchiolitis
(n = 18; 55%), macrolide (n = 12; 36%) and amoxicillin- Chest X-ray was obtained in three patients (7%) with

clavulanate (n = 3; 9%) were mostly prescribed, while 75%
of the patients treated with macrolides were over six years
or age, while 27 patients (71%) with this diagnosis had
received the pneumococcal vaccine.

acute bronchiolitis (Table 3). Antibiotics were only prescribed
by family physicians for this group of patients and the reason
for prescription was the presence of associated acute otitis
media in two patients (29%). Amoxicillin- clavulanate (n = 4;
57%) and amoxicillin (n = 3; 43%) were used for this group
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Table 5 — Antibiotic use in acute tonsillitis, acute otitis media, community-acquired pneumonia and acute bronchiolitis [Final section]

COMMUNITY-ACQUIRED PNEUMONIA

FM Paediatrics
n=25 n=13 p
n (%) n (%)
Antibiotic guideline compliance Yes 22 (88%) 11 (85%) 0.999*
No 3 (22%) 2 (15%)
1st year 2" year
n=22 n=16 p
n (%) n (%)
Diagnostic testing Yes 9 (41%) 7 (44%) 0.785"
No 13 (59%) 9 (56%)
Antibiotic use Yes 19 (86) 14 (88) 0.773"
No 3(14) 2(12)
Antibiotic guideline compliance Yes 15 (83%) 15 (100%) 0.486*
No 3(17%) 0 (0%)
BRONQUIOLITE AGUDA
FM Paediatrics
n=31 n=11 p
n (%) n (%)
Diagnostic testing Yes 3 (10) 0 (%) 0.531%
No 28 (90) 11 (100%)
Antibiotic use Yes 7 (23) 0 (0%) 0.296"
No 24 (77) 11 (100%)
1st year 2" year
n=21 n=21 p
n (%) n (%)
Diagnostic testing Yes 0 (0) 3(14) 0.503"
No 21 (100) 18 (86)
Antibiotic use Yes 0 (0) 7 (33) 0.130*
No 21 (100) 14 (67)

*: Fisher’s exact test; #: Chi-square independence test; FM: family medicine

of patients.

Other respiratory diseases

Patients with nonspecific upper respiratory infection
and acute laryngitis were more frequently treated with
symptomatic therapy while antibiotic was prescribed for
17% and 30% of the patients. This was prescribed by family
physicians for 80 and 100% of the patients, respectively.
Macrolides (n = 21; 55%), amoxicillin (n = 9; 24%),
amoxicillin-clavulanate (n = 5; 13%) and second-generation
cephalosporin (n = 3; 8%) were prescribed.

Comparison between both study periods

Group A strep throat culture in patients with acute
tonsillitis was more frequently used throughout the second
study period (p = 0.003), following the presentation of
the NOC guideline. No statistically significant differences
as regards diagnostic testing and guideline compliance
antibiotics were found between both study periods in none
of the remaining pathologies (Table 5).

Comparison of prescribing rates according to patient’s
characteristics

No differences were found as regards the decision on
prescribing an antibiotic when comparing patients with and
without comorbidities (p = 0.462), while an antibiotic was
more frequently used for patients who had not received
pneumococcal vaccine (p < 0.001) (Table 6).

DISCUSSION

Respiratory infections represented 35% of the total
number of consultations for an acute iliness and nonspecific
acute respiratory infections and acute tonsillitis were most
frequently found. Even though these have represented an
important part of the reasons for outpatient consultation,
this rate was below what has been described in literature, in
which more than 50-60% of the consultations for an acute
illness in children are due to respiratory infections.®364%

Respiratory infections correspond to the leading cause
for antibiotic use in children.*®4¢ No Portuguese studies on
the frequency of antibiotic use in children are known to the
authors, even though different awareness campaigns have
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Table 6 — Relationship between antibiotic use and associated comorbidities (prematurity, overweight or obesity, asthma or recurrent
wheezing, neurodevelopmental impairment or other) and pneumococcal vaccine

Healthy Comorbidities
n = 260 n =287 p
n (%) n (%)
Yes 115 (44%) 116 (40%) 0.462%
Antibiotic use
No 145 (56%) 171 (60%)
Pneumococcal vaccine
Yes No
n = 361 n =186 p
n (%) n (%)
Yes 128 (35%) 103 (55%) <0.001%
Antibiotic use
No 233 (65%) 83 (45%)

#: Chi-square independence test

been carried out aimed at reducing the prescription rate in
general population. Our findings have shown that the need
for these initiatives remains as both the frequency and
guideline compliance of antibiotics use could be improved.

Antibiotics were used for 42% of the patients having
presented with respiratory infections over the study period,
in line with what has been found in other studies (34% -
48%).8%47 1t is well known that paediatric population
represents a good growth medium for the selection
of resistant bacteria with the use of antibiotics, as this
population is in frequent contact with each other at school,
promoting the transmission of these selected pathogenic
agents.®

Antibiotic overuse has been suggested by different
studies, with the frequent use of antibiotics in children
presenting with acute otitis media and acute tonsillitis.
A 68% prescription rate has been found in our study for
patients with acute tonsillitis (vs. 37% - 93%) and 83% in
acute otitis media (vs. 72-98%).'847 It is worth mentioning
that 53% of children under the age of 2 with acute tonsillitis
were treated with antibiotics, even though a bacterial origin
is unusual in this age group.?*4® Group A strep throat culture
was more frequently requested following the presentation
of the NOC guideline and the recommendation for its use.
However, no statistically significant differences were found
between both study periods, even though a lower antibiotic
use has been found after the presentation of the NOC
guidelines. In addition, a high antibiotic use, in line with
other studies, does not seem appropriate for the following
diagnoses, usually underlying self-limited viral infections?:
acute bronchiolitis (17% vs. 11% - 16%),"*” nonspecific
upper respiratory infection (17% vs. 6% - 50%)"° and acute
laryngitis (30% vs. 3%)." An antibiotic has been used for
87% of the patients (vs. 42%) with community-acquired
pneumonia' while a viral origin has been considered in the
remaining patients. This disparity would probably have been
due to a higher use of diagnostic testing in other studies that
were carried out in other contexts in which these were more
easily available (X-ray and blood tests).

In fact, the reason for antibiotic use and the request for
diagnostic testing are regarded as conflicting realities as the
volume of tests must be increased in order to minimize and

rationalize antibiotic use, even considering the exposure to
adverse effects with uncertain cost-benefit, while leading to
increased anxiety in caregivers due to a frequently difficult
access to diagnostic testing.

The immunisation coverage had an influence on the
decision of antibiotic prescribing, while comorbidities or
previous diseases were not associated with any different
antibiotic use for respiratory infections.

Poor guideline compliance has been globally found.
Amoxicillin is a first-choice antibiotic for patients with acute
otitis media, except in newborn babies under six months of
age or presenting with severe symptoms?® and was used
for 72% of antibiotic-treated patients (vs. 41% in a Spanish
study)® while it was used to treat 70% of antibiotic-treated
patients with acute tonsillitis (first choice together with
intramuscular penicillin) (vs. 67%),8 significantly below what
is recommended. It is worth mentioning that 16% of the
patients were treated with amoxicillin-clavulanate, which
is not indicated for this pathology and 10% of the patients
were treated with second-generation cephalosporin, in
the absence of any allergy history that would explain its
use.?® Amoxicillin (55% vs. 70%)' and macrolides (36%
vs 33%) were the most frequently used antibiotics in
patients presenting with community-acquired pneumonia.’
Macrolides were most frequently used in school-age
children, corresponding to the age group with the highest
incidence of atypical pneumonia.*®

Amoxicillin was the most commonly used antibiotic,
while macrolides are still significantly used (15%), in line
with other studies (in which a 20% rate has been found).* It
has been suggested by some authors that antibiotics were
not necessary for most of the cases in which an antibiotic
has been prescribed or the use of a narrow-spectrum
alternative would have been appropriate.3®

Different reasons underlying antibiotic overuse have
been described in literature. The use in children has been
related to obtaining the parent’s satisfaction, fear of future
complications, communication skills of physicians or to the
way parent’s expectations are understood by physicians.*>43
Considering this reality, the implementation of initiatives
aimed at reducing antibiotic inappropriate use is therefore
crucial. Watchful waiting in respiratory infections or the use
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of a quick-test for diagnosing bacterial tonsillitis whenever
appropriate correspond to some good examples.?3'44 The
promotion of continuous training and raising awareness
regarding physician’s responsibility in antibiotic prescribing,
as well as the involvement of caregivers in this process,
debunking the myths related to respiratory infections and
antibiotic use.

In our group of patients, 12% of children and adolescents
were prescribed at least one antibiotic regimen within the
past year due to a different infection, which was a clearly
better rate when compared to other studies (50% - 63%).47-%

The lack of microbiological diagnosis for each episode
is the main limitation of the study, making more difficult the
definition of the appropriate use of antibiotics. Nevertheless,
the prescribing rate that was found does not seem explained
by this fact. A further follow-up of the patient’s compliance
with treatment and of the clinical course in every case would
be necessary in order to complete the study of antibiotic
use. This study was aimed at the analysis of the association
between variables based on a bivariate analysis and the
significance of these tests would not have been ensured in
a multivariate analysis.?’

Despite these possible limitations, the detailed
information is worth mentioning, including the fact of
knowing the medical diagnosis and prescribed treatment at
the same time.

CONCLUSION

Nonspecific upper respiratory infection was the main
cause for attending the outpatient clinic and a relevant
profile of the number of infectious disease consultations
was provided by this study. Even though outpatient is
different from inpatient clinical practice, in which the access
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