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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 B-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:
o GABHS disease spectrum ranges from superficial to invasive infections and toxin-mediated diseases.
o GABHS accounts for about 25% of sore throat in children and its management is a matter of debate.

What is New:

o 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.

o 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 rtheumatic 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 p-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

UsS 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 p-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
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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
Mclsaac score and the FeverPAIN score (Table 2) [15, 16].
A meta-analysis compared the performance of Centor and
Mclsaac 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 e Conjunctivitis e Fever

e Coriza e Tonsillar exudate
o Rhinorrhea e Palatal petechiae
e Cough e Tender cervical nodes
e Diarrhea e Scarlet rash
e Hoarseness e Headache
e Oral ulcers/vesi- o Nausea
cles e Vomit

e Asthenia
e Viral rash

e Abdominal pain
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Table 2 Clinical scoring Centor score modified according to McIsaac  FeverPAIN score [16]
systems [15]
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 1
of symptoms
No cough 1 Inflamed tonsils (severe redness and swelling) 1
Age 5-14 years old 1 No cough or coryza 1
Age 1544 years old 0

Age >45 years

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/clinical-practice-guidelines.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,

@ Springer


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/

European Journal of Pediatrics (2023) 182:5259-5273

5262

P G Joj uroAworyyze
10 p O] 10J UuroAwrep
-UI[O JO UIOAWOIYILIR]D)

SOPI[OIORIN

pauonuaw JON

uroAwon A1
10 UTDAWONILIR[D)

P G JIoJ urdAwonyLe[)

P S 10y uroAw
-oxyjrre[d 1o urxoreyde)

Y71 bur
-[IoTX0ure I0 S9sop

POI €T Ul A W]
qyob
POl A UlIRIuRg

dJeuB[NARD
JUI[[IOTXOWE J)eI)
-[yur refpisuotiod yp

pauonuaw JON A UI[Io1usg
S9SOp
POI-S T Ul A Ul[Ioruag
PL=S  ygb A uromeg
PS
YV 10§ S MO
POl ug8-9b A urotuag
WMV 10§ s yStH - g g1 b urporxowry

€ <109s 10JUd)) :3[qe

-[reAe jou st 3unsa) Ji
‘uonerndod ysu-y3y uy

(eImno

10 LAVY) 189} [B9150]
-01QOIJTW QANISOJ

9SBASIP 2I0A3S UI A[UO

uoneordwod
JO st Y31y J0 9sBISIP
QIOADS ‘dren[yul Je[[IS
-uojrzad Jo aseod ur A[uQ

uondrrosard
dn>oeq I0pISUOD
1= NIVdIeaq
uondrrosard
dn>oeq 10 onjoiqrue
QJeIpowl JOpISU0d
p—¢ 91008 J0JUd)D)
0 G~ NIVd1oasd
skep ¢—¢ Io)je
swoldwAs Funsrsiod
JIo Surtuasiom Jo ased
u 1d oy Aq powoopay .
+ Ade1ay) onorqnue jo
uondrrosard pakerop
1€ 9J00S [edIUID)
Kdeloy
OTJOIqTIUE 9YRIPAWTUT
1} <QI09S [BIIUID)

an?

9109s I0JUQD) YV JO

st yS1y J0 wnipaw
M SOLIUNOD U]

Lavdy
JATIEZAU JO
ased Ul JYV Jo
Qoueprour-ysIYy (17l
M uorSar ug € <2109s I0JUd)D) 91095 101Ud) 120Z SdD epeue)
(L]

POpUSWIIOdaT AJSUIINOT JON 21008 10JU3)  010T NOIS PUB[I0dS

uoneordwod Jo ased ur A[uQ pauonuaw 0N [#7] $#10C SPUBMIOYIN

AI0J3S

PapuaItuodax \mﬁwc_u.—._o‘_ JON JI0U)) 10 NIV 1oAsq H—MH RT10T ADIN N

papuow PIO SIE9A GT—¢ UQIp NIVdIoAa] 10
-WO29I JON  -[IYD UI ¢ <QJOJS [BOIUI[O J]  “JOJURD) JO “OesPON  [0g] 1207 Aueuwion
V€
91008 10JUQ))
pue 1avy AN

-e3oU JO 9sBO U] -
$—¢ 91008 10}
-u9) Jo aseo uf -

AV JO € 91005 10} JO [st]
0UOPIOUI Y3IY  ISED UL YV JO 20UdpIoUl 7207 (OHM) uonez
M SOLIIUNOD U] Y31y yIim SaIunod ug 91005 I01UQ)  -TueSIO YI[eoH PO

A3ae
urquad jo ased ur
uIWISAI dnoIquuUy

UoIjRINp JUAUNEBIL], UIWISAI dNoIqNUY

uondrrdsaad
JoIqIuE J10J BLINLL)

(Lavy) 19

159) [eam)[n)  UONIIIP udSnue pidey

153} [BI130[01OIIIWI J0J BLII)LI)) 100$ [ed1uI)) s1eak Anuno)

souroping pazAeue jo Arewwng € a|qel

pringer

Qs



5263

European Journal of Pediatrics (2023) 182:5259-5273

urAw
-BpUId 10 SOPI[OT
-oew Jo urxereyde))

P 01 J0J uroAwesor
Bp Q[ 10 [Ix0Ipejayy

ur[[Iorxowe

skep 01 10 A IO

POl Yyg§b A urouag

yci-8
b eurrorxowry

POl YZIb A eurotuog

JOAISQIED Y} YIIM Pareys

(ammyno UQIp[IYO 9q PINOYS UOISIIP YL+
10 LAVY) 1891 [80130] urLavy sonolqnue M jean o)
-01QOIOTW AATIISO] oaneSou ]  ,UOTUSIUI pue ¢ < IO
K)IAT)ISUDS
[e1qoionunue

Jjen[eAs 03
yea1qino ue
Jo oseo ut

PapUSWOdY
1Aavy eanedau
pue 9oud)sisiod
swoydwAs

Jo aseo uf

(1mno
10 1qVy) 1893 [e9150]

-0I1qOIOTU SATISO € 21098 J0JUd))

sniSukreyd SHEVD
pawIguod yim id e Jo
JOBIUO0D 9SO[O pue SNISUA
-reyd SHEVD Jo swo)
-dwiAs aAn3sa33ns yym A

€ uey) 1o3unoA udIp[IY -
UOISSIWSURI)
[errureyenur pajeadar pue
sni3ukreyd onoe yim id

® JO 10BIUOD P[OYISNOY -
1d payoage ue yim 108}
-U02 JUSDI JO SUOT)OJUT

SVDI JO 9duapIoul-ysIy -
NOSdV
JU20AI YJIm Judnjed e

JO 108IUOD P[OYISNOH -
9V pia s103[qns
JO S10B1U0D J0 JYV YIm

s3d ur spiSukreyd ooy -
NDSJV 10 49V

Jo uorordsns e -
swoydwAs

[£9] o1qe
-[TeA® Jou S 31 J1

10 LAVY #AD
-e3ou Jo 9sed uf

(2amno

10 1av¥) 1591 [ed150]
-OIQOIDTW JATISOJ

[BIIA JO Q0UISR UT ‘SWO)
-dwAs aAnsa33ns yum

& ¢ ey 19pjo UAIP[IYD) -
19100S [BOIUI[O SSA[PIETY

QJI0JS I0JU”d)

QJI0JS I0JU”d)

Q109S 10U I0
BRSO ‘NIVJIoAd]

[z¥] L10T 1SD1 SN

[+€ “c€l 020T pueul]

[z€] 020T ureds

A3ae
urquad jo ased ur
uIWISAI dNoIquuUY

UoIjRINp JUAUNEBILY, UIWISAI dNOIqUUY

159} [eamyn))

(Lavy) 19
u01)29)9p udgnue prdey

uondrrdsaad
J1j0IqIIUE J10J BLILL)

159} [BI130[0IqOIOTUI 10} BLINLI)

3109S [eITUI)

saeak Anuno)

(ponunuoo) ¢ 3jqey

pringer

A's



European Journal of Pediatrics (2023) 182:5259-5273

5264

p ¢ 10J

UIOAWOIY)IZE 10 P O] asop
10} UIOAWOIYILIBD 9[SuIs O uIqIdIUdg
1o upAwepur[) Y ¢ b urprorxoury
[1X0IpeJad yzi-8 159 [0
Jo urxoreydo) skep 01 b A unronidg  -130[01qOIOTW SANISO] sniSukreyd yo jo uorordsns [eorury) pauonuaul JON [6] 600Z VHV SN
< ORBS[OIA M S)[NpE U]
SOPI[OIORIA swojdwks
[1)9XEB-0WIX0INJAd IO 1591 [0 POpUSWIIODAT 9ATISIZ3NS YIIm SIBA ¢
swrxopodjes wenoye) skepg Y1 buroxowy  -13ojo1qoIor 9ANISOq AJounnor uoN uey[} JOp[O UIP[IYD U] S)[Npe UI JBeSTOIN [s€] 1107 @ouel]
asop
9[Suls O ur[dIUa]
A319[e sonjoiqnue yzi-8 (eImno
wejoe[-¢ uaroid b urorxowre 10 1qVY) 159 [€0130] PIPUSIIIODDT
J1 ATuo soprjoIdeIN skep 01 10 A UI[[IoTuSg -01qOIOTW AATIISO] Arounnor uoN 7 < oeBSOIN JBESTOIN [62] 1102 A1e31
yci—8 papuaIodal [s€lz10C
pauonuau JoN skep 01 b A urpomuog $—¢ 9109s 101U AJounnol uoN € < 9BES[IIA JO J0JU) JBESJOIA JOIURD) AINDSH 2doing
P G oy asop
UTOAWOIY)IZE 10 P (] 9[3urs O UT[IOTUdJ swojdws e
J0J UTOAWOIY}LIR[D y$2-¢l1 ravyd JO 9SBD UI IO P[O SIBAA ¢
Jo urdAwepur|) b urprorxowry (omymno oane3ou yym  Jopun pauriojrad 2q 03 JON
[TXOIpEJad YZi-9 10 Lav¥) 191 [eo130] SJUISI[OpPE swoydwks
Jo urxoreyda) skep 01 b A urromuog -O1qOIoIW 9ANISOd PUE USIP[IYO U] 9ANSITINS (M USIPIIYD pauonuaw 1oN  [01] 210Z VSAI SN
(21mno pro
Io TaVY) 3591 [eo1So[ SIe9A ¢ Iopun UaIP[IYo ur pauriojrad aq 03 10N
pauonuaur 0N pauonuaw J0N Y ¢ b urorxowy -01qoIoIW 9ANISOd T<O'ESPN JBES[OIN [+¥] €107 dVV SN
3unse) Lavy
SSo[pIe3al G oreSIOIN
LAVY eAn papuswt [9¢€] sTOT (A1)
skepg Y] burnomxowy  -1sod yim $—¢ oreS[OIN -WwodaI JON +—¢ OBBS[OIN ORBSIOIN euIeWOoy eIl
PG o} asop
uAwWoIyIZe 10 p O] 9[3uts O uIIdIUdg
10§ urdAWoIYILIE[d Uyl
Jo urAwepur[) b urrorxowry (eImnd
[IX0Ipejod UZI-9 10 JAVY) 159 [ed130] [ev]
1o urxoreydo) skep 01 b A urotueg -01qOIOTW AATIISO] € 2 I10)U9) 21008 10JUQD) 9107 DAD/ADV SN
Baoqe (Lavy) 19
1S9) [eIM[N)  UONIINIP udsnue pidey

urporuad jo ased ur
wwISdI dNoIqNUY

UoIjRINp JUIUJLIL],

udwiSaI dnoIquuUy

uondrrasaad
JoIqIUE J10J BLINLI)

159} [eI130[01OIITUI 10] BLIAILID)

3109S [eITUI)

s1eak Anuno)

(ponunuoo) ¢ 3jqey

pringer

Qs



5265

pringer

a's

SOSBASI(] SNONJAJU] pue ASO[OIQOIDIIA] [edTUI[)) JO A)a100§ ueadoing (7D ST ‘UONRIOOSSY 1IBIH UBOLIOWY YA Y ‘BoLIOWY JO
K19100G SOSBISI(] SNONIJU] YS(F] ‘SOLIRIPSJ JO AWOPRIY ULOLIOWY JVY ‘UOTIUSAIIJ PUB [0ONUO) 3SLISI(] J0J SINUSD) D(7)) ‘SUBIIISAYJ JO 989[[00 BoLIOWY )V ‘Juswoaroiduw] swaisAs [earury)
10§ 9IMNISU] 7§] ‘BOLIULY JO SAIBIS PIIU() §/7 SHOMISU SouIopIng 9)eISo[[0oIa)ul YSII0OS NDJS ‘QOUS[[9OXF PUE dIe)) JO 9mNsu] [euoneN FOJN ‘wopsury pajun Yy ‘siuened syd ‘sreak £
‘sIoy ¢ ‘skep p ‘K1oa9 b ‘suonoajur [800000)dons v dnoid aarseaur g0 ‘sprydouoniowiofs [8000003dans 1sod 9noe NHSJY I0A9J ONBWNAYI 9IN0B JYV ‘Uoneziuesi0 YedHq PHOp OHM

European Journal of Pediatrics (2023) 182:5259-5273

P 01 10J uroAwonyA1o
10 UIAWONIIXOY

P G 10} urAwWoIPIZY
P QT 10j UIXd[eoD)

skep 01

skep O

sop

a[3uIs O UI[[IUS]
yzi-8

b A urprotuag

asop
o[3uts D urIOLg
Y1 b A urmomusg

(syuopnys
‘SI9U0L) dIBIYI[BIY
“3-9) Surpeads jo ysu
[euonednooo 10 swo)
-dwAs 219A3s Jo Ised
ur AJuo sonoiqrue
aquiosaid :s3d yst-mo
159) AIN[ND 9AN
-e3ou jo aseo ur dojs
0} Adeioy onoiqnue
orndwo aquiosaxd
:spidukreyd Syo jo
uorordsns [eorurpd jo
aseo ur sid Ysu-ySIyg

159} [B2130[01qOIOTW

aanisod Jo aseod ur
A[UO : YV JO JSLI-MOT

sonoiquue

aquosaxd :sniSukreyd
pue YV 10 S YSTH

Jrqissod

st dn-mofjoy Jt

A[uo 19) 21MINO

e woyrad

swoydwAs

9AISa33ns

yim syuaned
JSL-YSTY U

Jrqrssod

ST dn-mof[og J1

A[uo 359) 21My[Nd

e wroyrad

swoydwAs

9ANSI33ns

s syuaned
ASL-ySIY uf

JdV Jo ysi
-mol Yy syuaned ur AjuQ

POPUSWIIOIAT JON

syuaned ysu-y3y
Ul POPUAWWO3I JON

syuaned YsuI-y3rg
Ul POPUSUIOIAI JON

(o]
610C PUE[EZ MAN

[6€] 020T ®lensNY

A3a[e
urouad jo ased ur
uwwIS dnoIquUy

UoIjRINP JUIUILIL],

uawiSaI dnoIquuUy

uondrrdsaad
JoIqIuE J10J BLINLL)

(Lavy) 19

159) [eam)[n)  UONII)IP udSnue pidey

159} [8I130[01OIITUI 10] BLIAILI)

3100S [eITUI)

s1eak Anuno)

(ponunuoo) ¢ 3jqey



5266

European Journal of Pediatrics (2023) 182:5259-5273

NICE =25 e

SOCIETE DE PATHOLOGIE INFECTIEUSE
DE LANGUE FRANCAISE

[

|

\(

5

|

\ BACP=-e:
\

pciety of America

[CSI Lz

Societa
Italiana di ,«/
Pediatria /

P> /
: o ¢7a Yy World Health /
Institute for Clinical yv\,‘..“ﬁ\sy O%a%izgtai;n y, /
Systems Improvement S S
S~ = -m |5 P
o——— e

— S

Fig. 1 Geographical distribution of analyzed guidelines

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
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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 Mclsaac 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].
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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 RADTSs, 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
AREF 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 Mclsaac 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 Mclsaac 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
34, 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, 3943, 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 B-haemolytic Streptococcus
(GABHSYS) 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
0f 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 NAATSs 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 f-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 x. [60] Since then, further
PBP2 x 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 p-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
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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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