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Abstract 

Background Acute pharyngitis is a frequent reason for primary care or emergency unit visits in children. Most 
available data on pharyngitis management come from primary care studies that demonstrate an underuse of micro-
biological tests, a tendency to over-prescribe antibiotics and a risk of antimicrobial resistance increase. However, 
a comprehensive understanding of acute pharyngitis management in emergency units is lacking. This study aimed 
to investigate the frequency of rapid antigen test use to diagnose acute pharyngitis, as well as other diagnostic 
approaches, the therapeutic attitude, and follow-up of children with this condition in the emergency units.

Methods A multicentric national study was conducted in Italian emergency departments between April and June 
2022.

Results A total of 107 out of 131 invited units (response rate 82%), participated in the survey. The results showed 
that half of the units use a scoring system to diagnose pharyngitis, with the McIsaac score being the most com-
monly used. Most emergency units (56%) were not provided with a rapid antigen diagnostic test by their hospital, 
but the test was more frequently available in units visiting more than 10,000 children yearly (57% vs 33%, respectively, 
p = 0.02). Almost half (47%) of the units prescribe antibiotics in children with pharyngitis despite the lack of micro-
biologically confirmed cases of Group A β-hemolytic streptococcus. Finally, about 25% of units prescribe amoxicillin-
clavulanic acid to treat Group A β-hemolytic streptococcus pharyngitis.

Conclusions The study sheds light on the approach to pharyngitis in emergency units, providing valuable informa-
tion to improve the appropriate management of acute pharyngitis in this setting. The routinary provision of rapid anti-
gen tests in the hospitals could enhance the diagnostic and therapeutic approach to pharyngitis.

Keywords Group A β-hemolytic streptococcus. Management, Antibiotic stewardship, Over prescription, Test

†Gregorio P. Milani, Claudio Rosa and Naz Tuzger contributed equally to this 
study.

*Correspondence:
Gregorio P. Milani
milani.gregoriop@gmail.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13052-023-01514-8&domain=pdf
http://orcid.org/0000-0003-3829-4254


Page 2 of 7Milani et al. Italian Journal of Pediatrics          (2023) 49:114 

Introduction
Acute pharyngitis is one of the most common infec-
tions and reasons for primary care or emergency 
unit visits in childhood [1, 2]. Streptococci typically 
account for approximately one third of acute pharyn-
gitis cases, with the majority being secondary to viral 
pathogens [3].

Since it is not possible to clinically distinguish Group 
A β-hemolytic streptococcus from viral pharyngitis, 
most international guidelines advise a combination of 
scoring systems and microbiological testing to facilitate 
its correct diagnosis and treatment [4]. Despite these 
recommendations, inappropriate management of phar-
yngitis is a worldwide issue that leads to its under or 
overtreatment [5]. This phenomenon not only impact 
the disease course but also contribute to the rise in 
antimicrobial resistance [6].

The available data on the management of pharyngi-
tis in clinical practice mainly come from primary care 
studies, which demonstrate an underuse of microbio-
logical tests and a tendency to over-prescribe antibi-
otics [7]. However, a comprehensive understanding on 
acute pharyngitis management in the emergency units 
is lacking. Therefore, we conducted a nationwide study 
to shed light on the approach to pharyngitis cases in 
the emergency unit. The primary aim of the study was 
to investigate the frequency of rapid antigen test use 
to diagnose acute pharyngitis. The secondary aims 
included the assessment of other diagnostic approach, 
the therapeutic attitude and follow-up of children with 
this condition.

Materials and methods
In this multicentric national study, we created and 
distributed the Italian-Pharyngitis-Survey-in Emer-
gency (IPSE) among Italian emergency departments 
(both general and pediatric) between April-June 2022. 
Directors of the emergency units were invited by email 
to participate in this survey facilitated via the Google 
Forms platform. To obtain a comprehensive national 
data set, all directors of emergency units affiliated to 
the two national scientific society of pediatric emer-
gency care (AMIETIP “Accademia Medica Infermier-
istica di Emergenza e Terapia Intensiva Pediatrica” and 
SIMEUP “Società Italiana di Emrgenza Urgenza Pediat-
rica”) were invited. Furthermore, we tentatively invite 
at least one director in each Italian province [8].

One email reminder was sent every two weeks for a 
total of three reminders to non-respondents. If there 
was no answer, the emergency unit was tentatively con-
tacted by phone.

Questionnaire development
Three international experts of pediatric infectious diseases 
(P.M., E.C. and D.P.) together with two experts of pediatric 
emergency medicine (G.P.M. and M.G.B) created the survey 
based on the international guidelines on pharyngitis manage-
ment. A pilot test was run among 10 emergency physicians 
and modified based on their comments. Then, two further 
emergency physicians answer the full questionnaire for two 
times after a 14-day interval. The intra-rater reproducibility 
turned out to be 96%. The final version of the questionnaire 
(Supplementary material)  was made up of three main sec-
tions: 1) The first section addressed the characteristics of the 
emergency department including the name and place of the 
hospital; the total number of children visited yearly in the 
emergency unit and the number of children with pharyngitis; 
and the availability of written recommendations on pharyngi-
tis diagnosis, treatment, and follow-up in the emergency unit. 
2) The second section investigated the use of scoring systems, 
rapid antigen tests or throat culture to diagnose pharyngitis. 
3) The third section addressed the choice of first and second-
line antimicrobial treatment for pharyngitis (both for isolated 
or recurrent cases), the frequency of consultation of sub-spe-
cialists (otorhinolaryngologist or infectious diseases special-
ists), and the follow-up of ascertained cases. Most questions 
were structured with only a single choice possible.

Data analysis
Categorical variables were reported as frequencies and 
percentages. To investigate possible relation between 
the number of children (total and with acute pharyn-
gitis) visited per year and the use of rapid antigen tests, 
the Fisher exact test was employed. A p < 0.05 was 
assumed as significant. As it was mandatory to fill out 
the entire survey, no missing data was expected.

Results
Participant characteristics
A total of 107 out of 131 invited units (response rate 
82%), participated in the survey. The full list of partici-
pating units is provided within the online Supplemen-
tary material. Table  1 shows the characteristics of the 
Italian emergency units involved in the survey. Approx-
imately half of the units (N = 54, 50%) disclosed > 10,000 
visits and > 500 pharyngitis cases yearly. Most units 
have written internal guidelines (N = 78, 73%).

Diagnostic approach to pediatric pharyngitis cases
Use of scoring systems
A scoring system is utilized to diagnose pharyngitis 
in half of the units (N = 53, 50%). Most units use the 
McIsaac score (N = 42, 81%) and the remaining units 
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utilize either the Centor (N = 6, 12%) or the Breese 
Score (N = 4, 7.7%) as showed in Fig. 1.

Rapid antigen diagnostic test
Most emergency units (N = 60, 56%) cannot rely on a 
rapid antigen diagnostic test supplied by their hospital. 
The test was more frequently available in units visit-
ing > 10.000 children yearly as compared to the other 
units (57% vs 33%, respectively, p = 0.02). No difference 
was found considering units managing > 500 pharyn-
gitis yearly as compared with other units (49% vs 40%, 
respectively, p = 0.44).

Among units provided with the antigen rapid 
test, ~ 70% use the test at the emergency physi-
cian, ~ 20% utilize it based on scoring systems and the 
remaining 10%) use it routinary in all children with 
acute pharyngitis (Fig. 1).

To perform the rapid antigen test, the posterior pharyn-
geal wall and the palatine tonsils are scraped by most units 
(N = 28, 60%). The palatine tonsils only (N = 12, 26%), the 
oral cavity, posterior pharyngeal wall, and the palatine 
tonsils (N = 4, 8.5%) and the posterior pharyngeal wall 
only (N = 3, 6.4%) are scraped by the remaining units.

Throat culture
About 40% of units perform throat cultures as an alter-
native diagnostic test to rapid antigen test (N = 45, 
42%). The use of a throat culture is based on the dis-
cretion of the individual doctor in almost 90% of units 
(N = 39, 89%).

Therapeutic approach
Antimicrobial therapy
An antimicrobial therapy is prescribed based on a clini-
cal suspicion (clinical history and physical examination) 
for Group A β-hemolytic streptococcus in 47% of units 
(N = 50) whereas it is prescribed based on a positive rapid 
antigen test in 38% of units (N = 41). A minority of units 
(N = 16, 15%) prescribe antimicrobial treatment only 
after a positive throat culture.

Table 1 Characteristics of the emergency units participating the 
survey

Number of visits per year N (%)

 <5000 28 (26)

 5000–10,000 26 (24)

 10,000–20,000 41 (38)

 >20,000 12 (11)

Number of pediatric pharyngitis managed per year

 <100 9 (8.4)

 100-500 42 (39)

 500-1000 29 (27)

 >1000 27 (25)

Availability of written recommendations on pharyngitis management

 Yes 78 (73)

 No 29 (27)

Fig. 1 (left panel): Frequency of the use of clinical scoring systems in the Italian emergency units; (right panel): Type of clinical score systems 
utilized in the Italian emergency units



Page 4 of 7Milani et al. Italian Journal of Pediatrics          (2023) 49:114 

Three out of four units (N = 81, 76%) prescribe Amoxi-
cillin as antibiotics of first choice, whereas the remaining 
(N = 26, 24%) make use of Amoxicillin-Clavulanic Acid. 
For these two antibiotics, 50  mg/kg/day is the posology 
chosen by 71% of units. Only 2% of units prescribe them 
at a dose lower than 50  mg/kg/day. The remaining 27% 
of units prescribe Amoxicillin or Amoxicillin-Clavulanic 
Acid at a dose > 50 mg/kg/day. A 10-day regimen is pre-
scribed by 45% of units, whereas 53% prescribe a shorter 
treatment.

In the case of recurrent pharyngitis from Group A 
β-hemolytic streptococcus, the first choice of antibiot-
ics in most units (N = 58, 54%) is Amoxicillin-Clavulanic 
Acid. Amoxicillin is prescribed by 26% of units, cephalo-
sporins by 15% and macrolides by ~ 5%.

Follow‑up
A microbiological follow up with rapid antigen test or 
a throat culture is never performed in 57% (N = 61) of 
units. A follow-up is prescribed by 20% (N = 23) of units 
if there is no symptom resolution and 16% (N = 17) only 
in case of recurrent pharyngitis A minority of units 
(N = 6, 5.6%) always follow up patients with a secondary 
diagnostic test (Fig. 2).

Specialists’ consultation
An otorhinolaryngologist specialist is consulted in 
case of local suppurative complications in the major-
ity (N = 99, 93%) of units. In a low percentage of units, 
this specialist is consulted in case of fever that does not 
resolve after 3-day antimicrobial therapy (N = 5, 4.7%). In 

the remaining units (N = 6, 5.6%), this specialist is never 
consulted.

Most units never consult an infectious disease special-
ist (N = 70, 65%). The main reasons to call an infectious 
diseases specialist is the presence of fever for more than 
3  days in course of antimicrobial treatment and local 
complications (N = 23, 21% and N = 15, 14% respectively). 
A small percentage does not have an infectious diseases 
specialist in their hospital (N = 4, 3.7%).

The remaining results of the survey are reported within 
the online Supplementary material.

Discussion
This nationwide survey revealed that only a minority 
of Italian emergency units utilize both scoring systems 
and rapid antigen test to manage pediatric patients with 
pharyngitis. Moreover, despite the estimated prevalence 
of streptococcal group A pharyngitis being ~ 25% among 
Italian children [9], a noteworthy proportion of pediatric 
patients are administered antibiotics without confirmed 
microbiological evidence of Group A β-hemolytic strep-
tococcus infection. Lastly, one in four units administer 
amoxicillin-clavulanate as the primary treatment for 
Group A β-hemolytic streptococcus pharyngitis. The 
discussion will focus on the following aspects 1) the role 
rapid antigen test in the emergency units 2) the therapeu-
tic approach of Group A β-hemolytic streptococcus and 
3) The implications of this survey data for antimicrobial 
resistance.

The findings of this study indicate that rapid antigen 
testing is accessible in less than 50% of the emergency 
units in Italy and is primarily utilized independently of 

Fig. 2 Use of microbiological follow-up in children with Group A β-hemolytic streptococcus
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clinical scores. Moreover, it reveals that the availability of 
this test is lower in units that attend to less than 10,000 
patients annually compared to those that see higher 
patient volumes. A Cochrane review published in 2020 
demonstrated that the implementation of rapid antigen 
testing is correlated with a 25% decrease in antibiotic 
prescriptions for pharyngitis [10]. Furthermore, a pre-
vious Cochrane limited to pediatric populations found 
that the sensitivity and specificity of rapid antigen testing 
for the detection of Group A β-hemolytic streptococcus 
pharyngitis are greater than 85% [11]. On the other hand, 
a study conducted in Brazil found that utilizing rapid 
antigen testing in the emergency unit resulted in a 40% 
rise in the detection of Group A β-hemolytic streptococ-
cus infection in children with pharyngitis compared to 
relying solely on clinical assessment [12]. The findings of 
our survey and existing evidence on the efficacy of rapid 
antigen testing underscore the significance of ensuring 
that emergency units are equipped with rapid antigen 
tests by healthcare systems. Future multicenter interna-
tional study should investigate if such tests are routinely 
provided in emergency units of other countries.

Regarding the therapeutic approach, nearly 25% of Italian 
emergency units administer amoxicillin-clavulanate as the 
initial course of treatment for Group A β-hemolytic strep-
tococcus pharyngitis. Both amoxicillin and penicillin have 
proven efficacy in treating this bacterial infection [13, 14]. 
Therefore, the utilization of antibiotics with a wider spec-
trum of activity does not confer any benefits and is linked 
to a heightened risk of adverse effects [15]. These side 
effects are primarily attributable to the modification of the 
intestinal microbiota caused by amoxicillin-clavulanate, 
resulting in diarrhea [16]. Furthermore,  the inappropriate 
use of amoxicillin (e.g. in children affected by an Epstein–
Barr virus infection) can lead to unpleasant rash conditions 
[17]. Future studies should address the frequency of the 
mentioned side effect in children with pharyngitis inap-
propriately managed with antibiotics in emergency units. 
Nearly 50% of the emergency units administered amoxi-
cillin for a duration of less than 10 days, which is the pres-
ently advised course of treatment [4]. While a treatment 
duration shorter than 10  days is administered to adults, 
its effectiveness in pediatric patients is less established 
and requires further investigation [18]. Taken together, 
these data indicate that the treatment of pharyngitis in the 
majority of children seen at emergency units is not consist-
ent with international recommendations. These findings 
have significant implications in light of the growing issue 
of antimicrobial resistance on a global scale. Italy ranks 
among the European nations with the highest prevalence of 
antibiotic prescribing, including the use of broad-spectrum 
antibiotics for both adult and pediatric populations [19]. It 
has been observed that Italian general practitioners tend to 

overprescribe antibiotics for pediatric pharyngitis, with less 
than 60% of patients confirmed by rapid antigen test receiv-
ing appropriate antibiotic therapy [20]. In contrast, a recent 
study conducted in the United States found that while only 
one-third of pharyngitis cases in an emergency room were 
attributed to Group A β-hemolytic streptococcus, more 
than half of the cases were treated with antibiotics [21]. 
One possible explanation for the overuse of antibiotics 
could be the fear of rheumatic fever, which remains a major 
complication of untreated Group A β-hemolytic strepto-
coccus pharyngitis in many countries, including Italy [22]. 
To address the issue of antimicrobial resistance, local and 
international guidelines should emphasize the use of clini-
cal scores in combination with rapid antigen tests before 
initiating treatment, and sensitize emergency unit physi-
cians to the appropriate use of antibiotics. This approach 
would promote correct antimicrobial stewardship while 
protecting patients from the potential complications of 
untreated Group A β-hemolytic streptococcus pharyngitis.

This study has at least three limitations that should 
be considered. Firstly, the questionnaire was not vali-
dated and only pilot tested together with an inter-rate 
reliability evaluation. Secondly, the responses may not 
fully reflect everyday clinical practice in the emergency 
units. Studies in the future should retrieve data from 
patient medical records to validate the results of this 
study. Third, it was limited to emergency units and did 
not consider primary care physicians, who take care of 
several cases of pharyngitis in Italy [20].

Despite these limitations, the study has several 
strengths. Firstly, the high response rate provides con-
fidence in the representativeness of the sample. Sec-
ondly, the survey captured a wide range of emergency 
unit profiles, from small to large units, which contrib-
utes to a more accurate representation of pharyngitis 
management practices. Finally, the survey covered mul-
tiple aspects of the clinical approach to pediatric phar-
yngitis, providing a comprehensive overview of current 
practices.

Conclusion
The current study shows a mismanagement of pharyn-
gitis in a considerable number of emergency units. This 
might result in inappropriate antibiotic prescription or 
even in the development of complications for children. 
Nevertheless, the provision of rapid antigen tests in all 
hospitals could enhance the diagnostic and therapeutic 
approach to pharyngitis. In the context of the increase in  
antimicrobial resistance worldwide, it is crucial for emer-
gency unit physicians to prioritize the appropriate man-
agement of pharyngitis to improve patient outcomes and 
minimize negative consequences associated with antibi-
otic overuse.
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