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Leading reasons for antibiotic prescriptions s
in pediatric respiratory infections: influence
of fever in a primary care setting
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Abstract

Background Antibiotic overuse in children is a significant public health concern, as it can lead to the emergence
and spread of antibiotic-resistant bacteria. Although respiratory infections account for most antibiotic prescriptions
in children, many of these infections are viral and do not require antibiotics. In this study, we aimed to investigate the
use of antibiotics in children with respiratory infections in a primary care setting and to explore the possible role of
fever on antibiotic prescription.

Methods We conducted a prospective observational study that evaluated preschool children aged 0-5 years who
were assessed by their primary care pediatricians for respiratory infectious diseases between October 2019 and March
2021.The study involved 69 public primary care pediatricians and a total of 678 pediatric episodes for respiratory
infections.

Results Amoxicillin/clavulanate was the most frequently prescribed drug. Bronchitis accounted for most of
inappropriate antibiotic prescriptions (73%). Furthermore, the presence of fever was associated with a~300% increase
in the likelihood of prescribing antibiotics for respiratory infections that do not typically require antibiotics.

Conclusion Our findings emphasize the need for adherence to international guidelines and recommendations in the
primary care of children to reduce unnecessary antibiotic use and prevent the development of antibiotic resistance.
This study also underscores the potential relevance of new studies to evaluate antibiotic prescription attitudes in
other clinical settings and geographical areas.

Keywords Respiratory infections, Antibiotic stewardship, Primary pediatric care, Covid-19 pandemic, Drugs over-
prescription, Amoxicillin, Children fever phobia
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Background

Respiratory infections are one of the most common dis-
eases affecting children, and primary-care pediatricians
typically manage the majority of cases in outpatient set-
tings [1]. The most common reasons for antibiotic pre-
scription in children are Streptococcal pharyngitis,
community-acquired pneumonia, sinusitis, and acute
otitis media [2]. On the other hand, more widespread
infections among children, such as rhinitis, non-strepto-
coccal pharyngitis, bronchitis, and bronchiolitis, typically
require only symptomatic management [3—11]. However,
inappropriate antibiotic prescriptions frequently occur
and are potentially associated with an increase in antibi-
otic resistance [12].

Fever is a well-established sign of illness, yet it can trig-
ger fear and anxiety in both parents and healthcare pro-
viders [13, 14]. Such phenomenon, also known as “fever
phobia’; can influence clinical decisions leading to inap-
propriate care of children with fever [15, 16]. However,
the association between fever and antibiotic prescribing
in primary care settings has not been extensively inves-
tigated. Our study aims to describe the leading reasons
for antibiotic prescription in a pediatric population in
Italy, before and during the COVID-19 pandemic, in the
primary care setting. Furthermore, our study aims to
examine the potential correlation between the presence
of fever and the inappropriate use of antibiotics in this
setting.

Methods

This prospective observational study was performed
between October 2019 and March 2021. A total of 69 pri-
mary care pediatricians, members of Italian Primary Care
Paediatrics Society (SICuPP) in Lombardy Region (Italy),
were involved. The description of their involvement has
been recently reported in detail elsewhere [17]. Eligible

Table 1 Number of infectious diseases diagnosed and relative
antibiotic prescriptions

Disease Cases Anti- Pre- Fever
(n) biotic scrip- (%)
prescrip- tions
tions (n) (%)
Rhinitis 219 7 32 279
Sinusitis 21 5 238 238
Non-group A streptococcal 78 20 25.6 70.5
pharyngitis
Group A streptococcal 32 32 100 65.6
pharyngitis
Otitis media 102 74 725 46.1
Laryngitis 41 6 14.6 39
Bronchitis 167 93 557 67.3
Bronchiolitis 10 1 10 40
Pneumonia 8 8 100 375
Total 678 246 363 413
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for the study were all consecutive children aged 0-5 years
with a clinically diagnosed acute respiratory infection.
Only for Group A streptococcal pharyngitis a rapid anti-
gen test or a cultural test was required for diagnosis. The
study excluded episodes of infectious diseases different
than respiratory tract infections. Patients with primary
immune deficiencies and neurological diseases were
not considered eligible for the study, and therefore were
excluded. For each patient suspected of a possible respi-
ratory infection pediatricians completed a case report
form (CRF) that included the child’s socio-demographic
information. The parents were instructed to contact the
pediatrician if their child had developed fever (under-
arm temperature>38 °C) or became ill. The pediatrician
performed a full clinical examination, and if a respira-
tory infection was suspected, the specific diagnosis was
recorded in the CRF, based on the international and sta-
tistical classification of diseases and related health prob-
lems. The information collected included the patient’s
age, sex, diagnosis, antibiotic prescription (if any) and the
occurrence of fever at the time of such prescription.

For the descriptive statistics, data are presented as
frequency and percentages or median and interquartile
range. Missing data were managed with pairwise dele-
tion. Prescriptions of antibiotics for rhinitis, laryngitis,
non-streptococcal pharyngitis, bronchitis and bronchi-
olitis were classified as inappropriate. Chi-Square and
Fisher exact tests were used to compare categorical vari-
ables. To investigate the association between inappropri-
ate antibiotic prescription and the occurrence of fever, a
multiple logistic model was employed. Age and sex were
considered for adjustment. A p-value<0.05 was consid-
ered as significant. All analyses were conducted using
R-program (2019).

The study was conducted in accordance with the Dec-
laration of Helsinki and was approved in September
2019 by the Ethics Committee of the IRCCS Ca’ Granda
Ospedale Maggiore Policlinico Foundation, Milan, Italy.

Results

Data from 678 pediatric clinical examination conducted
for respiratory infections were collected, and 246 antibi-
otics were prescribed overall (in the 36% of cases). Mean
age of the patients was 2.011.6 years, 369 of them were
male (54% of the total).

The primary reason for antibiotic prescriptions was
bronchitis, accounting for 38% of cases, followed by otitis
media at 30%. Among these diseases, 56% of bronchitis
and 73% of otitis were treated with antibiotics (Table 1).
Other infectious disorders, such as rhinitis and sinus-
itis, which represented 35% of cases in this sample, had a
lower rate of antibiotic prescription (<5%). A summary of
the diseases and their corresponding antibiotic prescrip-
tions can be found in Table 1.
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The population was then further analyzed separately
considering patients aged 0-2 years (63.9%, n=433) and
patients aged 3-5 years (n=245). No significant differ-
ence emerged in the presence of fever or antibiotic pre-
scription between the two populations (45% vs. 39.2%
for fever, 36.3% vs. 38.8% for antibiotic prescription). As
expected, no case of bronchiolitis was diagnosed in the
3-5 years age group. Furthermore, among children with
pharyngitis, the percentage of Group A streptococcal
pharyngitis was higher in 3-5 years-old children com-
pared to the 0-2 years group (9.4% vs. 2.1%, respectively,
p<0.01). Fever (p=0.035) and antibiotic prescription
(p<0.01) were significantly more frequent in the 0-2 as
compared to 3—5 years age group. Fever occurred in 45%
in 0-2 and in 39.2% in 3-5 years age group, whereas anti-
biotics were prescribed in 36.3% in 0-2 and in 38.8% in
3-5 years age group. No further difference was observed
between the two age group patients. Out of 246 antibi-
otic prescriptions, 185 (75%) were available. Main reason
for antibiotic prescription was represented by bronchitis
(n=70, 37.8% of total prescriptions retrieved), followed
by otitis media (n=54, 29.2%). These prescriptions, along
with their corresponding percentages of the total, are
presented in Table 2.

Regarding the total number of antibiotic prescriptions,
the majority (n=148, 78%) were for oral administration
of amoxicillin: in 48% of cases it was prescribed alone and
in 52% in combination with clavulanic acid. Cephalospo-
rins accounted for 11.4% of all antibiotic prescriptions,
while macrolides represented 9% of prescriptions.

Among the 678 diagnoses reported, 41.3% of patients
presented with fever (n=280). Out of these patients, up
to the 51% of them were prescribed antibiotics, whereas
only 26% of non-febrile patients received an antibiotic
prescription. In the logistic regression model, the pres-
ence of fever was associated with an almost 300% increase
in the likelihood of prescribing antibiotics in conditions
where it would not generally be recommended (Table 3).
Differences in sex and age were not significant.

Discussion

Our study aimed to describe the leading causes of anti-
biotic prescription in a pediatric outpatient population
in Italy before and during the COVID-19 pandemic and
to evaluate the possible role of fever in the primary-care
pediatrician’s choice. This study may represent an over-
view of the pediatric primary care clinical setting dur-
ing the first phase of the COVID-19 pandemic in Italy,
during which a sudden reduction in pediatric antibiotic
prescription has been reported [18, 19]. Indeed, the pan-
demic resulted in a change in pediatric healthcare service
utilization, with a significant reduction (50%) observed
in pediatric clinic visits and hospitalizations, primarily
for respiratory diseases [14, 20]. The seasonal pattern of
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Table 2 Antibiotic prescriptions retrieved for single-site

infections
Antibiotic N° of Per- Main reason for
prescriptions  cent-  prescription (%)
age
(%)
Amoxicillin/Clavulanic 77 416 Bronchitis (37.7)
acid
Amoxicillin 71 384 Bronchitis (33.8)
Azithromycin 1 59 Bronchitis (72.7)
Cefpodoxime proxetil 8 43 Otitis media (75)
Cefixime 5 2.7 Bronchitis (60)
Clarithromycin 5 2.7 Bronchitis (80)
Cefaclor 3 16 Bronchitis (66.7)
Cefuroxime 3 16 Otitis media (66.7)
Ceftibuten 2 1.1 Group A strepto-
coccal pharyngi-
tis (100)
Total 185 100% Bronchitis (37.8)

Table 3 Logistic regression of predictive variables associated
with the inappropriate prescription of antibiotics for rhinitis, non-
group A pharyngitis, laryngitis, bronchitis, and bronchiolitis

Oddsratio 95% confidence  p-value
interval
Age (years) 1.090 0.958-1.240 0.191
Sex (male) 0.880 0.590-1.240 0.529
Fever (presence) 2.920 1.950-4.350 <0.0001

other respiratory viruses, including respiratory syncytial
virus and influenza viruses, also markedly varied world-
wide [21-23]. Moreover, pediatric antibiotic use declined
during the first period of the COVID-19 pandemic com-
pared to the same period in previous years [14, 20]. In
particular, a reduction by ~80% in the number of pre-
scriptions at primary care pediatric visits for respiratory
tract infection was observed in 2020 and 2021 [24-26].

Our results found that bronchitis was the main respira-
tory reason for antibiotic prescription, followed by otitis
media. Indeed, this study points out that healthcare pro-
viders should allocate specific attention to the topic of
inappropriate prescription of antibiotics for respiratory
infections, especially acute bronchitis, which generally
only requires supportive treatment [3]. Even if the inclu-
sion of clinical diagnoses of bronchopneumonia in some
cases of bronchitis may have been observed, the absence
of national guidelines for bronchitis may contribute to
an overall increased antibiotic prescribing by pediatri-
cians. Moreover, the persisting misuse of antibiotics in
both children and adults poses a significant public health
threat, resulting in the proliferation and transmission of
antibiotic-resistant bacteria, which represent a critical
public health issue in settings such as neonatal intensive
care unit, and result in increased morbidity and mortality
[27, 28].
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In our population fever was a prevalent symptom, and
its presence was significantly associated with an almost
300% increase in antibiotic prescription. As fever is a
common symptom in childhood and is often linked
with viral infections [29], it cannot generally serve as a
criterion for prescribing antibiotics [30-32]. We specu-
late that “fever phobia” could potentially contribute to
increasing the prescription of antibiotics within differ-
ent care settings, from primary care to emergency rooms
and intensive cares, along with the spread of antibiotic-
resistant bacteria [28, 33, 34]. As an example, persistent
fever in case of rhinosinusitis or acute otitis media has
often been considered a parameter for defining the sever-
ity of the disease in accordance with current guidelines,
and has therefore been considered a criterion for antibi-
otic prescription [35]. Probably, the reduction in the use
of Point-Of-Care-Tests (such as pharyngeal T testing for
SBEGA, C-reactive protein, complete blood count, and
leukocyte formula) due to pandemic-related restrictions
may have contributed to increased difficulty in discrimi-
nating between bacterial and viral forms of infection,
resulting in increased prescription of antibiotics [36, 37].
Among factors affecting the decision of antibiotic pre-
scription, fever plays a decisive role. Chronic disorders
may also be among the main further determinant condi-
tions. Some diseases such as immune deficiencies, con-
genital defects (especially of the airways) or neurological
disorders might have played a relevant role in the thera-
peutical approach, increasing the use of antimicrobial
agents.

Amoxicillin/clavulanate has been identified as the most
commonly prescribed pediatric antibiotic in primary care
settings, consistent with findings from similar studies
[25]. Despite being the first-line treatments for many bac-
terial infections, it is important to always conduct a case-
by-case assessment when selecting the association or not
of clavulanate with amoxicillin, considering the age of the
child, the clinical conditions and the previous antibiotic
use [38-40]. Moreover, the use of an effective commu-
nication by healthcare providers might reduce caregiv-
ers’ anxiety and contribute to a reduction of antibiotic
request [41]. Similarly, an effective collaboration among
healthcare providers could avoid inconsistent informa-
tion to caregivers, favorite the adherence to care program
and the prescription compliance. These aspects might be
more and more relevant in the near future considering
the risk of an increase in respiratory viral infections due
to the immune debt contracted during the pandemic.

The main strength of the present study lies in its large
sample size, evaluated prospectively immediately before
and during most of the pandemic period. However, some
limitations should be acknowledged: we did not collect
information on the length of the fever before antibiotic
prescriptions, the investigation was limited to respiratory
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diseases and data on the type of antibiotic prescribed
were not available in all cases. Furthermore, we did
not collect data on the occurrence of chronic diseases.
Finally, reasons leading primary care pediatricians to pre-
scribe antibiotics were not investigated in detail.

Conclusions

Our study provides insights into the prescription patterns
of antibiotics in a pediatric outpatient population and on
the possible role of fever in increasing such attitude. The
excessive prescription of antibiotics for some respira-
tory infections, particularly bronchitis, emphasizes the
importance of adhering to international guidelines and
promoting antibiotic stewardship in the primary care set-
ting. An inappropriate use of antibiotics may affect future
treatment options for patients and pose a threat to pub-
lic health, due to the increasing issue of antibiotic resis-
tance. The overall reduction in the number of antibiotics
prescribed during the pandemic provides an opportunity
to reflect on prescribing practices and to promote more
appropriate antibiotic use.
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