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Abstract
This study aims to provide a comparison of the current recommendations about the management of acute pharyngitis. A litera-
ture search was conducted from January 2009 to 2023. Documents reporting recommendations on the management of acute 
pharyngitis were included, pertinent data were extracted, and a descriptive comparison of the different recommendations was 
performed. The quality of guidelines was assessed through the AGREE II instrument. Nineteen guidelines were included, and 
an overall moderate quality was found. Three groups can be distinguished: one group supports the antibiotic treatment of group 
A β-hemolytic Streptococcus (GABHS) to prevent acute rheumatic fever (ARF); the second considers acute pharyngitis a self-
resolving disease, recommending antibiotics only in selected cases; the third group recognizes a different strategy according 
to the ARF risk in each patient. An antibiotic course of 10 days is recommended if the prevention of ARF is the primary goal; 
conversely, some guidelines suggest a course of 5–7 days, assuming the symptomatic cure is the goal of treatment. Penicillin  
V and amoxicillin are the first-line options. In the case of penicillin allergy, first-generation cephalosporins are a suitable 
choice. In the case of beta-lactam allergy, clindamycin or macrolides could be considered according to local resistance rates.
    Conclusion: Several divergencies in the management of acute pharyngitis were raised among guidelines (GLs) from  
different countries, both in the diagnostic and therapeutic approach, allowing the distinction of 3 different strategies. Since 
GABHS pharyngitis could affect the global burden of GABHS disease, it is advisable to define a shared strategy worldwide. 
It could be interesting to investigate the following issues further: cost-effectiveness analysis of diagnostic strategies in dif-
ferent healthcare systems; local genomic epidemiology of GABHS infection and its complications; the impact of antibiotic 
treatment of GABHS pharyngitis on its complications and invasive GABHS infections; the role of GABHS vaccines as a 
prophylactic measure. The related results could aid the development of future recommendations.

What is Known:
• GABHS disease spectrum ranges from superficial to invasive infections and toxin-mediated diseases.
• GABHS accounts for about 25% of sore throat in children and its management is a matter of debate.
What is New:
• Three strategies can be distinguished among current GLs: antibiotic therapy to prevent ARF, antibiotics only in complicated cases, and a 

tailored strategy according to the individual ARF risk.
• The impact of antibiotic treatment of GABHS pharyngitis on its sequelae still is the main point of divergence; further studies are needed to 

achieve a global shared strategy.
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AHA	� American Heart Association
ARF	� Acute rheumatic fever
CDC	� Centers for Disease Control and Prevention
CRP	� C-reactive protein
d	� Days
ESCMID	� European Society of Clinical Microbiology 

and Infectious Diseases
GABHS	� Group A β-hemolytic Streptococcus
GL	� Guideline
h	� Hours
ICSI	� Institute for Clinical Systems Improvement
IDSA	� Infectious Diseases Society of America
NICE	� National Institute for Health and Care 

Excellence
PBPs	� Penicillin-binding proteins
POC NAAT​	� Point-of-care nucleic acid amplification 

tests
q	� Every
RADT	� Rapid antigen detection test
RHD	� Rheumatic heart disease
SIGN	� Scottish intercollegiate guidelines network
UK	� United Kingdom
US	� United States of America
WHO	� World Health Organization

Introduction

Acute pharyngitis is a common event accounting for 2–5% 
of pediatric ambulatory visits, and it is one of the main rea-
sons for prescribing antibiotics in children [1–3]. It is pri-
marily due to viral infections and frequently sustained by 
adenovirus, Epstein-Barr virus, or Coxsackievirus [3].

Group A β-hemolytic Streptococcus (GABHS) accounts 
for about 25% of sore throat cases among children [4]. 
Its prevalence varies with the age: it is common in chil-
dren older than 5, and the prevalence in adolescents varies 
from 19.3 to 30.1%. It has been considered rare in children 
younger than 3 years; however, data are contrasting: early 
studies investigating preschool children found that less than 
10% of the ones younger than 3 years had a GABHS pharyn-
gitis confirmed by an immune response [5, 6]; on the other 
hand, several studies reported a prevalence up to 28% of 
positive microbiological test in symptomatic children in the 
same age range [7, 8]. An etiological diagnosis solely based 
on a clinical investigation is challenging [9–11]. Some signs 
or symptoms can help discriminate between viral and bac-
terial pharyngitis (Table 1), but none of them is pathogno-
monic of GABHS pharyngitis.

Microbiological tests, such as culture, rapid antigen 
detection tests (RADT), and molecular tests based on poly-
merase chain reaction, are available as diagnostic tools. The 

culture test is the gold standard for the diagnosis of GABHS 
pharyngitis, but it has long turn-around times and consider-
able costs [12, 13]. None of the microbiological tests can 
distinguish a subject with GABHS pharyngitis from a carrier 
with intercurrent viral pharyngitis [9]. A GABHS carrier is 
defined by the identification of the pathogen in the pharynx 
without any symptoms or signs of infection [9]. Two meta-
analyses reported a pooled prevalence of GABHS carriage of 
about 10% in asymptomatic children in high-income coun-
tries [4]. However, a retrospective cohort study assessed a 
carriage rate of up to 21% [14].

To better identify subjects with GABHS pharyngitis, 
clinical scoring systems have been proposed, including the 
McIsaac score and the FeverPAIN score (Table 2) [15, 16]. 
A meta-analysis compared the performance of Centor and 
McIsaac scores at diagnosing GABHS pharyngitis in chil-
dren presenting to primary care. The two scores had equiv-
alent performance characteristics; specifically, both were 
found to be sufficient to rule out GABHS infection in case of 
a score ≤ 0; conversely, neither score is sufficiently accurate 
to rule in it. Even with a score of 5, the positive predictive 
value was about 55% leading to the need for a point-of-care 
test to confirm the infection [17].

The management of GABHS pharyngitis is still a mat-
ter of debate, and the diagnostic and therapeutic approaches 
vary among guidelines. Different diagnostic strategies may 
result from economic evaluation depending on the healthcare 
system organization, as occurred for RADT in the UK [18, 
19]. On the other hand, guidelines (GLs) are affected by local 
epidemiological factors; for instance, acute rheumatic fever 
(ARF) has been considered rare in Western countries since 
the end of the twentieth century, but it remains a substantial 
cause of morbidity and mortality in certain North American 
and Oceanian populations [20–22]. Moreover, a resurgence 
of ARF has been reported in the last 20 years in southern 
Europe, impacting acute pharyngitis management [20, 23].

These aspects can have an impact on diagnostic and thera-
peutic recommendations, resulting in different approaches 
even among high-income countries. The heterogeneity of 
GLs leads to confusion among healthcare professionals, 

Table 1   Clinical picture of infectious pharyngitis [3, 10]

Viral Bacterial (S. pyogenes)

Signs and symptoms • Conjunctivitis
• Coriza
• Rhinorrhea
• Cough
• Diarrhea
• Hoarseness
• Oral ulcers/vesi-

cles
• Asthenia
• Viral rash

• Fever
• Tonsillar exudate
• Palatal petechiae
• Tender cervical nodes
• Scarlet rash
• Headache
• Nausea
• Vomit
• Abdominal pain
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inconsistency in the management of children with acute 
pharyngitis, and the low adherence to guidelines in clini-
cal practice [24, 25]. A comprehensive perspective of the 
debate can be achieved by examining and comparing the 
different strategies. In 2011, our group summarized recom-
mendations about the management of acute sore throat in 
national guidelines from Europe and North America [26]. 
It is recommended to update guidelines every 5 years to 
ensure their validity [27]. In the last decade, some national 
guidelines have been updated, and other new guidelines have 
been issued. Our aim was to provide an up-to-date discus-
sion based on the latest guidance regarding the diagnosis 
and treatment of acute pharyngitis. Therefore, we carried 
out a thorough review of the literature, including the latest 
guidelines from Western countries.

Materials and methods

A literature search was conducted from January 2009 to 
January 2023 through the following databases: MEDLINE, 
EMBASE, NICE: National Institute for Health and Care 
Excellence (www.​nice.​org.​uk); Canadian CPG Infobase: 
Clinical Practice Guidelines Database (www.​cma.​ca/​En/​
Pages/​clini​cal-​pract​ice-​guide​lines.​aspx); Scottish Intercol-
legiate Guidelines Network (SIGN) (www.​sign.​ac.​uk); and 
Guidelines International Network (http://​www.g-​i-n.​net/). 
Additional research was conducted on Google. The follow-
ing search terms were used: pharyngitis, sore throat, tonsil-
litis, pharyngotonsillitis, Streptococcus pyogenes, group A 
b-hemolytic, and streptococcal pharyngitis.

Documents reporting recommendations on the diagno-
sis and treatment of acute pharyngitis were included. No 
language restriction was applied. References of all relevant 
articles were evaluated, and pertinent articles were included. 
Information about the diagnostic approach (use and inter-
pretation of clinical score, rapid antigen test, and culture) 
and treatment (antibiotic regimen and duration of therapy) 
was extracted.

Two authors (ET and RP) independently assessed the 
quality of included guidelines through AGREE II instru-
ment, which considers the following domains: “Scope and 
purpose,” “Stakeholder involvement,” “Rigour of develop-
ment,” “Clarity of presentation,” “Applicability,” and “Edi-
torial independence.” Each item of the domains was rated on 
a 7-point scale, and a domain score was calculated according 
to the AGREE II method [28]. We resolved any discrepan-
cies through consensus.

Results

Nineteen guidelines (GLs) were included, of these 10 are 
European (7 national [24, 29–35], 2 regional [36, 37], and 
one international [38]), 2 are national guidelines from the 
Oceania continent [39, 40], 6 are from North America (one 
from Canada [41] and 5 from the USA [9, 10, 42–44]), and 
one is from World Health Organization (WHO) [45].

The quality assessment results according to the AGREE 
II instrument are summarized in the Appendix. The GLs had 
a moderate quality overall. Scope and purpose were clearly 
stated in most GLs, with a median score of 97% (range 
69–100%). Similarly, a high score was assigned for the 
clarity of presentation domain in most GLs with a median 
of 89% (range 58–100%). Systematic research of the litera-
ture was carried out in 10 GLs [29–31, 33, 36–38, 40, 42, 
43], and 8 out of 19 clearly described the decision-making 
process used to state recommendations [29–32, 36–38, 42]; 
hence, the median score for the rigor of development domain 
was 54%. The lowest score was assigned for the applicability 
domain with a median score of 42% because facilitators and 
barriers to the application of GLs were rarely reported; the 
potential impact of the application of recommendations on 
resources was assessed only by 3 GLs [31, 36, 37], and audit 
instrument was mostly lacking [31, 36, 37, 42].

The recommendations from each GL are summarized in 
Table 3. It is possible to distinguish current GLs into 3 groups 
(Fig. 1). One group, including GLs from WHO, North America, 

Table 2   Clinical scoring 
systems

Centor score modified according to McIsaac 
[15]

FeverPAIN score [16]

Clinic features Score Clinical features Score

Temperature > 38 °C 1 Fever in the last 24 h 1
Tender anterior cervical adenopathy 1 Purulence (Tonsillar exudates) 1
Tonsillar swelling or exudate 1 Attend rapidly within 3 days due to the severity 

of symptoms
1

No cough 1 Inflamed tonsils (severe redness and swelling) 1
Age 5–14 years old 1 No cough or coryza 1
Age 15–44 years old 0
Age ≥ 45 years  − 1

http://www.nice.org.uk
http://www.cma.ca/En/Pages/clinical-practice-guidelines.aspx
http://www.cma.ca/En/Pages/clinical-practice-guidelines.aspx
http://www.sign.ac.uk
http://www.g-i-n.net/
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and most European countries, recommends the etiologic diag-
nosis of pharyngitis to correctly identify and treat GABHS 
pharyngitis in order to prevent acute rheumatic fever (ARF) 
and its cardiac complications [9, 10, 29, 32, 33, 35, 38, 41–45].

The second group, including GLs from the UK, Germany,  
and the Netherlands, considers acute pharyngitis a benign 
and self-resolving disease, even if of streptococcal origin, 
and claims a limited effect of antibiotic therapy on disease 
length and suppurative complications rate. Consequently, 
they recommend antibiotics only in selected cases. Moreo-
ver, considering the low incidence of ARF in Western coun-
tries, the cost–benefit ratio of extensive use of antibiotic 
therapy is deemed unfavorable [24, 30, 31, 37].

A third group can be found considering Australian and 
New Zealand GLs, which, accounting for the high preva-
lence of ARF in their area, recognize two groups of patients 
according to the following risk factors: Maori or Aboriginal 
ethnicity, living in rural o remote areas, household over-
crowding, low socioeconomic state and previous history of 
ARF in people aged 3–40 years old [39, 40].

Diagnosis

Whom to test

According to the Spanish and French GLs and Infectious 
Disease Society of America (IDSA) recommendations, all 

children older than 3 years with clinical manifestation of 
pharyngitis should be tested for GABHS regardless of clini-
cal score, aside from children with symptoms strongly sug-
gestive of viral illness (Table 1) who should not be tested 
[10, 32, 35]. In the attempt to reduce false positive results 
(i.e., GABHS carriers with a viral sore throat) and inappro-
priate antibiotic treatment, WHO, Canadian, and most Euro-
pean and US GLs recommend using clinical scoring systems 
as a selection tool to identify patients to test. Specifically, 
WHO, Canadian, and Finnish GLs recommend using the 
Centor score, whereas the McIsaac score is recommended 
by Italian authors and the American Academy of Pediatrics 
(AAP) (Table 3) [29, 33, 36, 41, 44, 45]. In the absence  
of red flags (i.e., primary or secondary immunosuppres- 
sion, sign of severe systemic disease or difficulty breathing, 
severe comorbidities, or increased risk of ARF), German 
GLs suggest discussing the option of starting an antibiotic 
therapy with the patient or the caregiver, and if it is consid-
ered, the treatment decision should be based on one of the 
3 clinical scores [30].

On the other hand, in the National Institute for Health and 
Care Excellence (NICE) and the Scottish GLs, the diagnosis 
of GABHS pharyngitis relies exclusively on clinical scoring 
systems, and RADT is not recommended since they found 
that RADT does not improve antimicrobial prescribing or 
patient outcomes compared with clinical scoring tools alone 
[19, 31, 37].

Fig. 1   Geographical distribution of analyzed guidelines
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How to test—microbiological test

Concerning RADT interpretation, most GLs consider 
a positive result sufficient for the diagnosis of GABHS 
pharyngitis due to its high specificity [10, 29, 32, 35, 38, 
41]. Due to the variable sensitivity of RADT, in case of a 
negative result, US, Spanish, and WHO GLs recommend 
a confirmation culture test, particularly in children with 
a high clinical score [10, 32, 45]. Conversely, a routine 
confirmation culture test is not recommended according 
to Canadian and most European GLs, unless in case of 
persistent or worsening symptoms [29, 33, 38, 41]. Spe-
cifically, due to the very low prevalence of non-group-
A streptococci pharyngitis in children, the German GL 
supports the use of RADTs, in children aged 3–15 years, 
only in the case of medium to high clinical probability of 
GABHS pharyngitis (≥ 3 score points). In the event of 
a negative result, no confirmation culture test is recom-
mended [30]. NICE and the Scottish GLs do not recom-
mend any microbiologic test [19, 31, 37].

According to Australiana and New Zealand GLs, a 
culture test should be obtained in children with risk fac-
tors for ARF and acute pharyngitis; in the latter case, 
empiric antibiotic treatment should be promptly started 
and stopped if the test is negative [39, 40]. RADT and 
clinical score systems are not recommended in high-risk 
patients; on the contrary, New Zealand GL suggests their 
use in low-risk populations to improve appropriate antibi-
otic prescription [39, 40].

All GLs agree that a microbiological test should not be 
recommended at the end of the treatment [9, 10, 29, 30, 
32, 41]. Similarly, since the status of carrier bears a low 
risk of interindividual transmission and complications 
and it can persist from weeks to months [46], none of 
the GLs routinely recommend the screening for GABHS 
carriers or any antibiotic treatment [9, 10, 29, 32, 41]. 
Nonetheless, antibiotic treatment should be considered in 
GABHS carriers in populations at high risk of ARF and 
in specific circumstances such as community outbreaks 
of GABHS pharyngitis, ARF, acute post-streptococcal 
glomerulonephritis, or invasive GABHS infections [10, 
33, 36, 39, 40, 42].

Laboratory tests

Blood tests (anti-streptolysin-O-titer, C-reactive protein, 
blood cell count) are not recommended by any GLs. Specific 
antibodies increase 3–8 weeks after infection and remain 
high for months, so they could be helpful for the diagnosis of 
non-suppurative complications but not for acute pharyngitis 
[9, 10, 29, 38, 41]. Increased levels of CRP or alterations of 
blood cell count are not specific and can be present even in 
the case of a viral infection.

Treatment

When to treat—criteria for antibiotic prescription

Most European [26, 29, 32, 33, 35] and all North Ameri-
can [9, 42–44] GLs recommend antibiotic therapy only in 
case of a positive microbiological test. Canadian GL lim-
its the previous recommendation to people with a low risk 
of ARF [41]. While in areas with medium to high risk of 
ARF, WHO and the Canadian Paediatric Society suggest 
prescribing antibiotics in patients with a Centor score of 3–4 
without the need for a microbiological confirmation [41, 45] 
Likewise, the European Society of Clinical Microbiology 
and Infectious Diseases (ESCMID) recommends antibiotic 
therapy in all patients with a Centor score of 3–4 regardless 
ARF risk evaluation [38].

Clinical scoring systems are the basis of treatment pre-
scription in NICE and German GLs in a shared decision-
making process with the patient or caregiver. If antibiotic 
therapy is considered, a delayed prescription is recom-
mended with a clinical score ≥ 3 and redeemed by the patient 
only in case of worsening or persisting symptoms after 
3–5 days. However, an immediate antibiotic therapy should 
be provided in case of a high clinical score (Centor score 4, 
FeverPAIN, or McIsaac 4–5), although delayed prescription 
remains an option in this risk group [30, 31].

A mixed line is found in Italian regional GL from Emilia 
Romagna; considering the McIsaac score, they suggest treat-
ing all children with a score of 5 without the needing of a 
microbiological diagnosis and testing those with a score of 
3–4, treating only those with a confirmed GABHS infection 
(Fig. 2) [36].

Based on local epidemiological data and the difficult fol-
low-up in rural areas, Australian and New Zealand GLs recom-
mend empirically treating all patients at high risk of ARF with 
a clinical suspicion of GABHS pharyngitis. Conversely, if a 
follow-up is possible, a culture test should be obtained before 
starting antibiotic therapy, and it should be stopped in case of 
a negative result [39, 40]. Whereas, low-risk patients should 
be treated only if a positive culture test is provided according 
to Australian GL [39].

Lastly, Dutch and Scottish GLs recommend prescribing 
antibiotics only in severe cases of pharyngitis or those com-
plicated with peritonsillar infiltrate [24, 37].

How to treat—antibiotic regimen

All GLs agree in considering narrow-spectrum penicillin-
based drugs as first-line options. If available, penicillin V is 
the drug of choice; otherwise, amoxicillin can be prescribed 
since it is equally effective and more palatable, making it a 
suitable option for children. When low adherence to treatment 
is suspected and follow-up is not possible, penicillin G, given 
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Fig. 2   Management of pharyn-
gitis according to Italian (A), 
NICE Guidelines 2018 (B), and 
IDSA Guidelines (C)
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in a single intramuscular dose, could be considered [9, 10, 29, 
39, 40, 43]. Amoxicillin-clavulanate is recommended only by 
Dutch GLs in case of peritonsillar infiltrate [24].

In patients with a history of penicillin allergy, first-generation 
cephalosporins are suggested as an option [9, 10, 32, 39, 42, 
43, 45]. In case of allergy to beta-lactam agents, macrolides 
could be considered [9, 10, 30–32, 35, 37, 39–43, 45]. However, 
the spread of macrolide-resistant GABHS isolates in Western 
countries must be taken into account; hence, it is advisable to 
consider local resistance rates and prove the susceptibility to 
macrolides if needed [29, 33]. Consequently, North American 
GLs consider clindamycin a possible alternative in case of peni-
cillin allergy [9, 10, 41–43].

How long to treat—duration of therapy

The reduction of the probability of developing ARF in 
endemic settings is considered the only clear indication for 
antibiotic treatment by the WHO. Consequently, according to 
them, the local prevalence of ARF and individual risk fac-
tors should be assessed to establish the duration of therapy: in 
high-risk populations, GABHS pharyngitis should be treated 
for 10 days, while in low-risk ones, antibiotic treatment is indi-
cated for 5 days or indeed withheld, even in cases of likely 
GABHS pharyngitis [45].

In line with that, most GLs still recommend a duration of 
antibiotic therapy of 10 days in an attempt to reduce ARF 
incidence [10, 29, 32, 33, 37–44]. On the other hand, given 
that their populations bear a low risk of ARF, German, Eng-
lish, and French GLs suggest a shorter course of antibiotics of 
5–7 days, assuming the symptomatic cure is the primary goal 
of antibiotic treatment [30, 31, 35].

Discussion

Acute pharyngitis is one of the main reasons for referring 
to a pediatric outpatient clinic, and it is one of the main 
reasons for prescribing antibiotics in children [1–3]. It is 
mainly of viral origin and only in one child out of four 
it is sustained by group A β-haemolytic Streptococcus 
(GABHS) infection [4]. The diagnosis and treatment of 
GABHS pharyngitis are still a matter of debate worldwide. 
Our review highlights the presence of some divergencies 
in the approach to acute sore throat among current GLs 
and the low quality in terms of rigor of development and 
applicability in most of them.

Comparing the included GLs, it is possible to detect 
two major areas of disagreement which are the diagnostic 
approach to GABHS pharyngitis and the role and regimen 
of the antibiotic therapy in this context.

Most GLs suggest a microbiological diagnosis of 
GABHS pharyngitis, recommending RADT in case of a 

high clinical score or suspicion [9, 10, 29, 30, 32, 33, 
35, 36, 38, 41–43, 45]. It has been estimated that RADTs 
have a sensitivity of 82.9–94.6%, a specificity ranging 
from 84.9 to 99.1% [18] and a negative predictive value 
of 93.9% [12]. Hence, in case of a negative result, WHO, 
North American, and Spanish GLs recommend a confir-
mation culture test, and Finnish GLs recommend it in case 
of persisting symptoms [9, 10, 32, 33, 41–43, 45].

Conversely, English, Scottish, and Dutch GLs do not 
recommend using RADT at all, suggesting the antibiotic 
prescription only in case of a high clinical score (Fever-
PAIN > 4 or Centor > 3) or suppurative complications [19, 
24, 31, 37]. This strategy is supported by a Health Tech-
nology Assessment conducted by the National Institute 
for Health Research (NIHR), showing that RADT was 
unlikely to be cost-effective in the English healthcare sys-
tem compared to clinical scoring systems alone [18].

Point-of-care nucleic acid amplification tests (POC 
NAAT) are rising as a new diagnostic tool for GABHS 
pharyngitis in outpatient settings, but their role is not 
discussed in the current GLs. A recent cost-effectiveness 
analysis stated that POC NAATs have higher sensitivity 
than RADT and, in the USA, their use is less costly com-
pared to a strategy based on RADT and culture confirma-
tion [47] Further studies should be issued to define the 
actual role of this promising diagnostic tool.

Variations in local epidemiology, regional economy, and 
healthcare system organization affect the results of cost-
effectiveness studies and their implications. Therefore, find-
ings from such analysis could help the decision-making pro-
cess throughout the GL development. Furthermore, health 
technology assessments could provide additional support for 
the selected diagnostic approach [16, 18].

Concerning therapy, antibiotic therapy for pharyngitis 
is controversial, and data about its efficacy in lowering 
complication rates are uncertain and primarily based on 
outdated studies. A Cochrane review found a reduction in 
suppurative complications in patients treated with antibiot-
ics, but most of the analyzed studies were undertaken in the 
1950s [48]. Similarly, RCTs published before 1975 showed 
a reduction in ARF incidence by up to two-thirds compared 
to placebo, in patients treated with intramuscular antibiotics 
during an outbreak. Since then, the incidence of ARF has 
decreased significantly in Western countries; therefore, this 
finding could not be confirmed in later studies due to the 
absence of ARF cases among both antibiotic-treated and 
control patients [48]. To date, data about national ARF inci-
dence are lacking in high-income countries [49–51]. There-
fore, trials investigating the incidence of suppurative and 
non-suppurative complications in high-income countries 
and how they could be influenced by antibiotic treatment 
should be issued to establish the actual role of antibiotic 
therapy as a primary prevention strategy.
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Coates et al. estimated that enhancing primary and sec-
ondary prevention and tertiary services could avoid at 
least 74,000 deaths from rheumatic heart disease (RHD) in 
Africa in the next decade. Nevertheless, benefit–cost ratios 
and time-to-impact of primary prevention were low, though 
likely to increase over a long-time horizon through 2090 [52]. 
However, assumptions about the effects of primary preven-
tion were affected by uncertain epidemiological data about 
GABHS pharyngitis in Africa, the estimation of a lower 
treatment coverage compared with other cost-effectiveness 
analyses, and the choice of a model which includes a formal 
healthcare evaluation for each sore throat that is not feasible 
in the analyzed setting [52, 53].

GABHS infections and their sequelae are one of the lead-
ing causes of antibiotic prescription. Data from US pedia-
tricians showed that 60% of consultations for pharyngitis 
result in antibiotics prescriptions, even if it is primarily of 
viral origin [54]. This is in line with European and US data; 
notably, a survey among Italian primary-care pediatricians 
revealed that only 8% adhere to national GLs [25, 55–58]. 
Moreover, the prescribed antibiotic regimen is not consist-
ent with GLs. An Italian study assessing pharyngitis man-
agement in outpatient settings showed that cephalosporins 
were largely prescribed in non-GABHS pharyngitis and if no 
microbiological result was available children were equally 
likely to receive broad or narrow-spectrum antibiotics [1].

The overuse of antibiotics for acute pharyngitis, par-
ticularly broad-spectrum ones, is even more concerning 
given the recent identification of GABHS strains with 
reduced susceptibility to β-lactam [59]. In 2017–2018, 
within a community outbreak in Seattle, two emm43.4 
GABHS isolates with eightfold reduced susceptibility to 
both amoxicillin and ampicillin were identified, and a mis-
sense mutation in penicillin-binding proteins (PBPs) was 
detected and identified as PBP2 × . [60] Since then, further 
PBP2 × mutant isolates have been reported; however, no 
change in in vivo virulence seems to be demonstrated [59]. 
Nonetheless, these findings are consistent with first steps 
in β-lactam resistance development. On the other hand, 
GABHS strains resistant to macrolides and clindamycin 
are increasing, resulting in infection recurrence, treatment 
failure, and poor outcomes. It is a consequence of riboso-
mal target site modification in GABHS and is associated 
with several emm-types. Thus, it is of primary importance 
to monitor isolates susceptibility and take it into account 
in future treatment recommendations. Moreover, genomic 
epidemiological studies could support the choice of the 
most appropriate second-line antibiotic regimen in differ-
ent countries [59].

GABHS disease spectrum is broad, spanning from  
superficial infection (pharyngitis, impetigo) to invasive 
infections (sepsis, abscess, cellulitis) and toxin-mediated 
diseases (necrotizing fasciitis, streptococcal toxic shock 

syndrome); however, whether these diseases share the same 
transmission network is yet to be fully understood. Through 
whole genome sequencing, Li et al. characterized GABHS 
strains isolated from patients with pharyngitis and invasive 
infections from a restricted region, finding 97 genomically 
closely related isolates. Of these genomic clusters, 30 con-
tained isolates from pharyngitis and invasive and toxin-
mediated diseases, suggesting a common transmission route 
[61]. Pharyngitis in children might be the most likely initial 
source of invasive genotypes, so a proper treatment could 
help reduce the circulation of invasive clusters.

To date, antibiotics are the only treatment and prophy-
lactic intervention against GABHS infection and its seque-
lae. Despite many years of research, an authorized vaccine 
against GABHS is not available yet due to the extensive 
genetic diversity of the pathogen, potential autoimmune 
epitopes, and the fact that it is an exclusively human-adapted 
pathogen, making it challenging to use animal models [59, 
62]. However, GABHS vaccine research and development 
have been declared a priority of the WHO 2018 global reso-
lution on ARF and RHD, and some vaccines targeting the 
M-protein have reached phase I in clinical trials [59]. Hence, 
advances in this field could change future recommendations 
in the management of sore throat and help reduce antibiotic 
prescriptions and antimicrobial resistance.

Limitations

Some documents reporting recommendations about the 
diagnosis and treatment of acute pharyngitis might have 
been missed.

Conclusion

This review highlights several divergencies in the diag-
nostic and treatment approach to acute pharyngitis in GLs 
from different countries. In our opinion, it is advisable to 
define a common strategy based on local epidemiological 
data since the management of GABHS pharyngitis could 
affect the global burden of GABHS disease. The following 
issues should be addressed in future research and consid-
ered to develop forthcoming recommendations:

–	 The optimal duration of antibiotic treatment of 
GABHS pharyngitis and its impact on suppurative 
and non-suppurative complications and on the rate of 
recurrent and invasive streptococcal infections

–	 Cost-effectiveness analysis of available diagnostic tools 
and strategies in different healthcare systems in order 
to reduce inappropriate antibiotic therapies
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–	 Local epidemiology of GABHS infection and its com-
plications, including genomic epidemiology reporting 
emm-types and antibiotic-resistance rates

–	 Advances in GABHS vaccine development and its role 
in GABHS-related disease prevention
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