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Abstract
Group A streptococcal (GAS) pharyngitis is responsible for 20–30% of pharyngitis cases in children (Shulman et al. Clin Infect
Dis 55(10):e86–e102, 2012). Recommendations for the diagnosis and treatment of GAS pharyngitis have been published by the
Italian National Institute of Health guidelines in 2012 (ESCMID Sore Throat Guideline Group et al. Clin Microbiol Infect
18(Suppl 1):1–28, 2012). Adherence to such guidance is relevant for primary prevention of complications of GAS pharyngitis,
above all rheumatic fever (RF). The aim of our study was to evaluate the application of Italian guidelines by the family
pediatricians from the Abruzzo region. A validated questionnaire was completed by the family pediatricians and used for data
collection. The 154 family pediatricians from Abruzzo (88% of the total number of family pediatricians) participated in the
study. Out of the 1232 answers, 455 (37%) were wrong. Only 8% of the participants answered correctly all the questions, whereas
0.6% missed all the questions. Through the Spearman’s correlation, our study found an inverse significant correlation between
the questions regarding primary prophylaxis (Score B) and the work experience of pediatricians (Rho = − 0.276, p = 0.048). The
majority of the family pediatricians from the Abruzzo region, in line with studies from other countries, have significant knowl-
edge gaps about the diagnosis and treatment of GAS pharyngitis. Therefore, strategies to increase the pediatricians’ awareness of
the guidelines are needed, in order to reduce the RF incidence.

What is known:
• Adherence to recommendations for the management of GAS
pharyngitis is relevant for an effective primary prevention of rheumatic
fever (RF).
• In recent years, a resurgence of RF has been documented also in
developed countries.
What is new:
• The majority of the family pediatricians from the Abruzzo region in
Italy, in line with other countries, have significant knowledge gaps about
the adherence to pharyngitis guidelines.
• Repeated information among the family pediatricians is needed in order
to prevent rheumatic heart disease.
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Introduction

Group A streptococcal (GAS) pharyngitis is responsible
for 20–30% of pharyngitis cases in children; it occurs most
commonly between 5 and 15 years of age [1, 2].
Discrepancies in the management of GAS pharyngitis in
children have been reported in Europe and in the USA.
The main differences concern the diagnostic approach
and the indication for antibiotic therapy; indeed, some
national guidelines indicate the use of antibiotic pro-
phylaxis only for high-risk patients with streptococcal
pharyngitis [3]. Recommendations for the diagnosis and
treatment of GAS pharyngitis have been published by the
Infectious Disease Society of America (IDSA) [1] and The
European Society for Clinical Microbiology and
Infectious Disease (ESCMID) Sore Throat Guidelines
[3] in 2012 and endorsed by the Italian National Institute
of Health guidelines [4]. Adherence to such guidance is
relevant in view of an effective primary prevention of com-
plications of GAS pharyngitis, above all rheumatic fever
(RF). RF accounts for most cases of acquired heart disease
in children and young adults in developing countries;
moreover, in recent years, a resurgence of the disease has
been documented also in developed countries [2, 5].

The aims of our study were as follows: i) to evaluate the
application of Italian guidelines (IG) by the family pediatri-
cians from the Abruzzo region (central Italy); ii) to investigate
the rational use of antibiotic therapy by the pediatricians and
the compliance to antibiotic treatment.

Methods

The study was conducted in Abruzzo, a region of central Italy.
Abruzzo is a mountainous region, divided into four provinces
(L’Aquila, Pescara, Chieti, and Teramo), each one with a
Local Health Unit (LHU).The region consists of a population
of 1,311,580, of whom about 16.2% are children. A multiple
choice questionnaire was used for data collection. It was de-
rived from the Italian guidelines and was reviewed by one

general pediatrician, one pediatric rheumatologist, and one
statistician. It was firstly validated through a pilot study and
completed by the family pediatricians singularly and autono-
mously. The questionnaire was divided into two parts: the first
part included demographic data of gender, age, graduation
year, and years of work as a family pediatrician, the second
part was composed of eight questions regarding the diagnosis
and management of GAS pharyngitis.

After agreeing to participate in the study through a tele-
phone contact, the questionnaires were administered at every
pediatrician’s clinic by the same interviewer who also provid-
ed explanations for each question. The participants were told
that it was possible to provide only a correct answer. A point
of one was assigned to each correct answer, while a point of
zero was given to the others. The questionnaires were collect-
ed in the years 2017–2018 for a total of 6160 data. The col-
lected data were stored in a password-protected database.

The questions administered to the participants in the study
and the correct answers are reported below:

1. Question 1: When you have a child with pharyngitis do
you perform rapid test for GAS? Answer 1 Yes, I per-
formed it in selected cases.

2. Question 2:What do you think is the best for the diagno-
sis of GAS pharyngitis? Answer 2 Rapid test for GAS.

3. Question 3: Which antibiotic do you use to treat GAS
pharyngitis? Answer 3 Amoxicillin.

4. Question 4: For how many days do you prescribe antibi-
otic therapy? Answer 4 10 days.

5. Question 5: Do you recommend a microbiologic follow-
up in children treated for GAS pharyngitis?Answer 5 No,
never.

6. Question 6: When you prescribe a throat swab, do you
also, routinely, test antibiotic susceptibility? Answer 6
No, never.

7. Question 7: What is the definition of GAS pharyngeal
carrier state? Answer 7 A patient with a positive rapid
test or throat swab for GAS and negat ive
Antistreptolysin O titer and DNasi B antibodies.

8. Question 8: How should GAS carrier be managed?
Answer 8 No treatment should be performed.

Data analysis

The data collection was analyzed by grouping the family pe-
diatricians in the participating provinces into four groups. The
Kruskal–Wallis test was used to estimate the differences
among provinces. The Spearmen’s correlation was applied
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to evaluate the relation between work experience (years) and
guidelines adherence.

Data analysis was performed using the Statistical Package
for the Social Sciences (SPSS), version 20.

A p value of less than 0.05 was considered as a significant
statistical difference.

Results

The 154 pediatricians from Abruzzo (88% of the total num-
ber of the pediatricians in Abruzzo) participated in the
study: 44 were from Chieti, 44 from Pescara, 35 from
Teramo, and 31 from L’Aquila.

The pediatricians were from the ages 51–68 years (mean
age: 61.6 ± 3.3 years), with 60% of the sample being females.
Work experience as family pediatricians ranged between a
minimum of 24 years and a maximum of 38 (mean 31.1 ±
3.8 years).

Out of the 1232 answers, 455 (37%) were wrong. Figure 1
shows the percentages of correct and incorrect answers to all
the questions. The majority of the pediatricians answered cor-
rectly to question 1, regarding the use of rapid test (RADT) for
the diagnosis of GAS pharyngitis only in selected cases. 18%
of the interviewed gave an incorrect answer to question 1
according to the IG.

The right responders to question 2 were 60% of the pedia-
tricians. Out of the incorrect responders, 32% prescribe direct-
ly a culture test, 4% the anti-DNAsi B, and 4% the ASLO titer.
For question 3, only 34% of the pediatricians responded cor-
rectly, that is, they use amoxicillin to treat GAS pharyngitis.
The most of pediatricians (55%) prescribe amoxicillin and
clavulanic acid, 9% cephalosporins, and 2% macrolides.

Responses to question 4 were mostly correct as 88% of the
pediatricians recommend a 10-day course treatment for GAS
pharyngitis, 8% believe that 7 days of therapy are sufficient,
2% prescribe a 6-day therapy, and 1% a 5-days therapy. Only
1% of the respondents prolong the treatment to 15 days.

43% of the pediatricians do not perform a microbiologic
follow-up (question 5), after treatment of GAS pharyngitis,
33% perform it in selected cases, 15% prescribe it to every
child affected, and 9% sometimes. On question 5, concerning
the control swab at the end of the treatment, the pediatricians
responded as follows: 42% believe it is useful only in selected
cases, 13% believe that it is always essential, and 3% were
undecided, whereas only 42% of them gave the correct
response.

Question 6 regarded the demand for the antibiotic suscep-
tibility: 58% of the pediatricians interviewed require the test of
antibiotic susceptibility, of these 19% in every case, 21% only
in selected cases, and 18% only in cases of suspected antibi-
otic resistance. 42% of the pediatricians responded correctly to
question 6. Questions 7 and 8 deal with the diagnosis and
management of the GAS carrier state: 73% of the respondents
agreed with the guidelines about the definition of carrier state,
and 27% gave the wrong response. 81% responded correctly
to question 8 regarding the treatment of pharyngeal GAS car-
rier; they agreed with the guidelines asserting that the carrier
state should not be treated, 11% believed it should be treated
with amoxicillin, 3%with benzathine penicillin, and the re-
mainders with other antibiotics.

According to the scores obtained, only 8% of the partici-
pants answered correctly to all the questions, obtaining a score
of 8/8 (Score A), whereas 0.6% obtained a score of 0/8, miss-
ing all the questions. 40.8% of the pediatricians answered to
half or less of the questions (Score A ≤ 4), whereas 52.2%
responded correctly to more than half of them (Score A ≥ 4).
When strictly analyzing questions regarding primary prophy-
laxis (question numbers 1, 3, and 4, Score B), 26% of the
participants responded correctly to all the questions (Score B
3/3), while 0.6% missed all the three questions (Score B 0/3).

Guidelines adherence was stratified on the basis of the be-
longing LHU. The statistical analysis showed a significant
difference for question numbers 2, 3, 5, 6, and 7 (Table 1).
We analyzed the relationship of the work experience (years)
on the guidelines adherence through the Spearman’s correla-
tion, and no difference was found (Rho = − 0.020, p = 0.808);
on the other hand, an inverse significant correlation was found
between the Score B and the work experience (Rho = − 0.276,
p = 0.048).

Discussion

In our study we found that only 8% of the family pediatricians
from the Abruzzo region have 100% adherence to IG for the
diagnosis and treatment of GAS pharyngitis. Questions strict-
ly regarding primary prophylaxis of RF obtained 26% of ad-
herence (score B). These data are in line with the previous
studies showing low adherence rates of the pediatricians and
physicians from different countries [6–9].
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Fig. 1 Distribution of answers: less than 50% answered correctly to
questions 3, 5, and 6

Eur J Clin Microbiol Infect Dis (2020) 39:1103–1107 1105



Hedin et al., in an interview study of 25 selected pediatri-
cians from Sweden, demonstrated that only one-third of the
interviewed were adherent to the current Swedish guidelines
for sore throat [6]. Similar results were found by Alkhazi et al.
in another interview study of the 243 physicians of the
Pediatric Emergency Department from Saudi Arabia [7].
The authors conclude emphasizing the importance of
local guideline implementation to reduce GAS pharyngitis
sequelae, the most important being RF [6, 7]. RF and rheu-
matic heart disease remain significant issues in developing
countries although a re-emergence of the disease in industri-
alized countries has been documented in recent years
[2, 10–12]. Another issue emerging from our study regards
the antibiotic used for the treatment of GAS pharyngitis. The
IG recommend penicillin or amoxicillin as the first choice in
non-allergic patients and recommend first generation cephalo-
sporin, clindamycin, and macrolides as alternatives in allergic
patients [4]. The results of the present study show that only
34% of the respondents utilize amoxicillin, whereas more than
50% use amoxicillin and clavulanic acid. Moreover, 63% of
the interviewed tend to prescribe a microbiologic follow-up.
IG do not recommendmicrobiologic follow-up as the majority
of children with GAS pharyngitis respond clinically to
penicillin/amoxicillin treatment, and GAS is eradicated from
the pharynx [4].

The most important limitation of our study is that there is
no report of actual sore throat management by the interviewed
pediatricians: a link between what one says and what one does
may not always be coherent. However, the study offers an
overall view of the problem especially if we consider that
Abruzzo, according to epidemiologic studies performed in
the last 20 years, is a region with a medium–high incidence
of RF [2].

In conclusion, the majority of the family pediatricians from
the Abruzzo region, in line with studies from other countries,
have significant knowledge gaps about the diagnosis and
treatment of GAS pharyngitis.

Implementation of guidelines through repeated information
among the family pediatricians would be desirable in order to
reduce the cases of rheumatic carditis and improve the current
problem of antibiotic resistance. Further studies are needed to
determine the most effective strategies to increase pediatri-
cians’ awareness and improve guideline adherence.
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