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Tonsillopharyngitis and streptococcus, enemy or colonizer?
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Introduction: the most frequent aetiology of acute pharyngitis (AP) is viral, and among the bacterial
causes, Streptococcus pyogenes is a colonizer that cannot be overlooked in the healthy paediatric popu-
lation. The aim of the study was to determine how the rapid streptococcal diagnostic test (RST) is used
in paediatric emergency departments in order to optimize its use and reduce the overdiagnosis of
acute streptococcal pharyngitis (SP) and antibiotic prescribing.

Material and methods: we collected retrospective data on the number of RSTs performed on patients
managed in the paediatric emergency department of a tertiary care hospital between January 2022
and January 2023 (both included). We also collected data on the number of patients who underwent
more than one RST and the time elapsed between tests.

Results: during the 13-month study period, a total of 1610 RSTs were performed (43% in children < 5
years). More than one RST was performed in 89 patients (53% in children < 5 years), and 40% of addi-
Key words: tional tests were performed within 40 days of the previous one.

o Acute pharyngitis Discussion: microbiological tests for 5. pyogenes cannot differentiate between active infection and
healthy carriage. Based on the findings of our study, there seems to be an inadequate use of RDTs; most
tests are performed in children aged less than 5 years, in whom a streptococcal aetiology is less fre-
quent and healthy carrier status predominates. This leads to overdiagnosis of acute SP, antibiotic over-
use, adverse events and bacterial resistance.

Abstract

* Healthy carrier
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® Streptococcus
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Faringoamigdalitis y estreptococo, ;enemigo o colonizador?

Introduccién: la principal etiologia de |a faringoamigdalitis aguda (FAA) es virica, y entre |a bacteriana,
Streptococcus pyogenes constituye un colonizador no despreciable de la poblacién pediatrica sana. El
objetivo del estudio es conocer el modo de utilizacion del test de diagnéstico rapido estreptocécico
(TDR) en los servicios de urgencias pedidtricas para poder optimizar su uso, reducir el sobrediagnéstico
de las FAA estreptocdcicas (FAAE) y la prescripcion de antibicticos.

Material y métodos: se recoge la informacion retrospectiva del nimero de TDR realizados a los pacien-
tes atendidos en el servicio de urgencias pedidtricas de un hospital terciario, desde enero de 2022 a
enero de 2023 (ambos inclusive). También se ha recogido informacion acerca de a cuantos se les habia
practicado mas de un TDR y el tiempo transcurrido.

Resultados: durante los 13 meses estudiados se realizaron un total de 1610 TDR (43% en <5 afos). Se
realizé més de un TDR a 89 pacientes (53% en <5 afos) y el 40% de estos se llevaron a cabo en los pri-
meros 40 dias.

Resumen

Palabras clave:

® Faringoamigdalitis L o )
aguda Discusion: las pruebas microbiolégicas para detectar Streptococcus pyogenes no son capaces de dife-

renciar entre infeccion activa y estado de portador sano. Seguin los resultados de nuestro estudio pare-
ce existir un uso inadecuado de los TDR; la mayoria de las pruebas se realizan en <5 anos, donde Ia
etiologia estreptocdcica es menos frecuente y el estado de portador sano predominante. Esto conlleva

® Portador sano
® Streptococcus

o Test de di pyog(etpes un sobrediagnéstico de la FAAE, sobretratamiento antibiético, aparicion de efectos adversos y resisten-
estae 'agnrc;;i'gg cias bacterianas.
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INTRODUCTION

Year 2023 opened with newspaper headlines un-
derscoring the concern in society and public
health administrations about invasive streptococ-
cal disease. This stemmed from an alert issued in
the United Kingdom:L on December 2,2022, warn-
ing of an increase in the incidence of infections by
Streptococcus pyogenes (group A beta-haemolytic
Streptococcus pyogenes, GABHS): from 186 cases
in week 46 to 851 cases the week the alert was
issued. Among these infections, the predominant
forms were those that are most common in the
paediatric population, such as tonsillitis or scarlet
fever. At the same time, there has been an in-
crease in the frequency of invasive streptococcal
disease in children aged less than 10 years, with
an incidence of 2.3 cases per 100 000 children
aged 1 to 4 years compared to a mean incidence
of 0.5 cases in the pre-pandemic years (2017-
2019) and 1.1 cases per 100 000 children aged 5 to
9 years compared toa mean incidence of 0.3 cases
inthe sametime period in the pre-pandemicyears
(2017-2019). The main diseases caused by inva-
sive GABHS infections are pneumonia, septic ar-
thritis, necrotising fasciitis, sepsis and septic
shock. The Sociedad Espafola de Infectologia
Pediétrica (SEIP, Spanish Society of Paediatric In-
fectious Diseases) invited our hospital to partici-
pate in a nationwide multicentre study to study
these infections.

Streptococci are bacteria that may be haemolytic,
which led Schotmuller and Brown to classify them
according to whether they cause (complete hae-
molysis, B; incomplete haemolysis, a; no haemoly-
sis, y). Subsequent work by Lancefield has led to
their classification based on the carbohydrates
present in the cell wall (20 groups from Ato H and
from K to V).? Group A streptococcus causes conta-
gious infectious diseases that are common in the
paediatric population, such as impetigo, cellulitis,
necrotising fasciitis, suppurative complications
(peritonsillar abscesses, lymphadenitis, otitis me-
dia, sinusitis), nonsuppurative complications
(streptococcal glomerulonephritis, rheumatic
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fever, PANDAS syndrome) and, needless to say,
streptococcal pharyngitis.

Acute pharyngitis (AP) is one of the most frequent
reasons for medical visits and inappropriate anti-
biotic use in paediatric care.? Its aetiology is most
frequently (approximately 75-80% of cases) and
the rest are caused by bacterial agent, predomi-
nantly GABHS (responsible for 3-7% of total cases
of AP in children aged less than 2 years, 5-10% in
children aged 2-3 years, 30-40% in children aged
4-13 years and 5-10% in children aged more than
14 years). This bacterial agent causes mild and self-
limited AP episodes, with a seasonal pattern (out-
breaks in late autumn to early spring), and pre-
senting symptoms that include sore throat of
abrupt onset, headache, nausea, vomiting and
abdominal pain, and characteristic clinical signs
including fever, scarlatiniform rash, tonsillar red-
ness, swelling or exudate, petechiae in the soft pal-
ate, ared and swollen uvula and unilateral cervical
enlarged lymph nodes (> 1 cm) tender to the touch.
The diagnosis of acute streptococcal pharyngitis
(SP)>* must be based on a positive microbiological
test result in the presence of signs and symptoms
compatible with infection by GABHS and the ab-
sence of signs and symptoms of viral infection.
Therefore, the diagnosis of acute SP rests on three
pillars: compatible symptoms, compatible signs
and a positive microbiological test result.

There are, essentially, two types of microbiological
tests for the diagnosis of acute SP: culture and
rapid diagnostic tests (rapid strep test, RST).” Cul-
ture is the gold standard of diagnosis, as it offers
a high sensitivity and specificity, but its use is lim-
ited. Rapid tests are used more commonly, with
detection based on the extraction in acid media of
carbohydrate antigens present in the plasma
membrane (on which the Lancefield classification
is based), and offers a sensitivity of 85% and a
specificity of 95%, so that a positive result is inter-
preted as GABHS being the causative agent of AP
inthe patient (in the presence of compatible signs
and symptoms) or GABHS carriage (presence of
the infectious agent in the absence of clinical
signs or symptoms of disease). Neither of these 2



microbiological methods can differentiate be-
tween acute infection and carrier status. In addi-
tion, RSTs may yield a false positive result in pa-
tients with acute SP tested soon after completion
of an antibiotherapy course (for a period estimat-
ed to last a month following completion), because
there may be remnants of antigen in the pharynx
of the patient.

It is known that in children, the proportion of
healthy carriers of GABHS during outbreaks may be
as high as 50%, with a proportion of up to 20% in
schoolchildren.*® Furthermore, the healthy carrier
status may persist for months, although the prob-
ability of transmission and the risk of poststrepto-
coccal glomerulonephritis or rheumatic fever are
very low. Approximately 15% of individuals with
acute SP become asymptomatic carriers after treat-
ment.® In addition, the presence of Streptococcus
milleri, a commensal bacterium that expresses an-
tigen A, may give rise of false positive results in
RSTs.> The frequency of healthy carrier status de-
creases with increasing age,” with a proportion of
approximately 66% in children under 5 years, 45%
in children aged 5-17 years and 16% in individuals
aged more than 17 years. This is an essential factor
to consider in the decision to perform a rapid test
for, depending on the child’s age, the probability of
healthy carriage will be greater or smaller, which in
turn affects the validity of the test.

In this framework, the relevant clinical question is
whether microbiological tests (culture, RST) are
detecting active infection as opposed to coloniza-
tion of the pharynx by streptococcus and, conse-
quently, whether patients who are carriers of
GABHS and have a viral or a bacterial infection
caused by a different agent are given inappropriate
treatment. In light of this, the primary objective of
our study was to assess the use of RSTs in the pae-
diatricemergency department of Hospital General
Universitario Dr. Balmis (a tertiary care hospital in
the province of Alicante, Spain) in order to opti-
mise the use of this resource and reduce the over-
diagnosis of acute SP and the overuse of antibiotic
treatment (and the associated adverse events, bac-
terial drug resistance and increase in health care
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costs). The secondary objective was to adapt the
AP diagnosis algorithm proposed by the Asociacion
Espafola de Pediatria (AEP, Spanish Association of
Pediatrics) in 2011 based on the clinical experience
and results obtained in our paediatric emergency
department.

MATERIAL AND METHODS

We collected retrospective data on the number of
RSTs and the age of the patients in whom they
were performed for the period ranging from Janu-
ary 2022 to January 2023 (both included). These
data correspond to all the patients aged less than
15 years managed at the paediatricemergency de-
partment of Hospital General Universitario Dr.
Balmis. We also collected data stratified by age
group on the number of patients in whom more
than one RST had been performed and the time
elapsed between successive rapid tests.

RESULTS

In the paediatric emergency department of our
hospital, 1610 RSTs were performed during the
13-month period under study, corresponding to
approximately 4% of the total number of patients
treated in that period. Of the total, 688 tests (43%)
were carried out in children under 5 years of age
and 922 (the remaining 57%) in children aged 5 to
14 years. Table 1 presents the age distribution of
the patients in whom the RSTs were performed.

Onthe other hand, morethan one RST was done in
a total of 89 patients, of who 53% were aged less
than 5years. As can be seen in Table 2, the percent-
age of successive tests performed decreased with
increasing patient age. About 40% of these addi-
tional RSTs were carried out within 40 days.

DISCUSSION

Itis well known that the most frequent aetiology
of AP is viral, in which the symptoms and signs
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Table 1. Age distribution of the total number of RST performed in the paediatric emergency department of the

Hospital General Universitario Dr. Balmis (January 2022-January 2023)

Age RSTs (n) Percentage of total RSTs
performed

<3years 217 13%
3-4 years 237 15%
4-5 years 234 15%
5-6 years 222 13%
6-7 years 145 9%
7-8 years 125 8%
8-9 years 82 5%
9-10 years 63 4%
10-11 years 63 4%
11-12 years 66 4%
12-13 years 53 3%
13-14 years 43 3%
14-15 years 60 4%

TOTAL 1610 100%

RST: rapid strep test.

are not easy to differentiate from those of bacte-  rently available for detection GABHS cannot dif-
rial infection. And we know that the diagnosis  ferentiate active infection from carrier status. As
and treatment of acute SP requires a microbio-  aresult, the use of RSTs without the correct selec-
logical test positive for GABHS. However, as we  tion of patients in which these tests are appropri-
mentioned above, the microbiological tests cur-  ate in paediatric emergency departments and

Table 2. Frequency of patients in whom more than one RST was performed and time elapsed between tests,

stratified by age (January 2022-January 2023)

Age Number Days elapsed between successive RSTs
of 1 2 3 4 5-14 15-21 21-40 >40 days Total
patients day days | days | days days days days performed

with >1 within

RST 40 days
(percentage)

<3 years 10 0 1 1 0 2 0 1 5 5(50%)
3-4 years 22 0 1 0 0 2 1 3 15 7 (31%)
4-5 years 15 1 3 0 2 0 0 1 8 7 (41%)
5-6 years 17 1 2 0 1 1 1 3 8 9 (53%)
6-7 years 6 0 1 0 0 0 0 0 5 1(16%)
7-8 years 6 0 0 0 0 0 0 1 5 1(16%)
8-9 years 4 1 0 0 0 1 0 0 2 2 (50%)
9-10 years 3 0 0 0 0 0 1 0 2 1(33%)
10-11years 2 0 0 0 0 1 0 0 1 1(50%)

11-12 years 0 0 0 0 0 0 0 0 0 0 (0%)

12-13 years 0 0 0 0 0 0 0 0 0 0 (0%)
13-14 years 2 0 1 0 0 0 0 0 1 1 (50%)
14-15 years 2 1 0 0 0 0 0 0 1 1(50%)
Total 89 (100%) | 4 (5%) | 9(10%) | 1(1%) | 3(3%) | 7(8%) | 3(3%) | 9(10%) | 53(60%) | 36 (40%)

(percentage)

RST: rapid strep test.
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primary care centres may lead to overdiagnosis of
acute SP.

Onone hand, the combination of clinical signs and
symptoms has been used for the development of
several clinical prediction rules (Centor, Mclsaac,
FeverPAIN, Attia) meant to estimate the que prob-
ability of Infection of bacterial aetiology based on
the resulting score. These rules have been used for
the prescription of empirical antibiotherapy when
patients meet a certain set of criteria, since the
probability of bacterial cause is considered “high
enough” to initiate antibiotic treatment in such
cases. This approach omits the third pillar for the
diagnosis of acute SP noted above, which is the
positive microbiological test result. Another aspect
worth highlighting in regard to the use of clinical
prediction rules, which may be even more impor-
tant, is the application of these instruments to
identify probable cases of acute SP and thus select
patients in whom performance of microbiological
tests isindicated. Reviewing the evidence available
to date, it is reasonable to conclude that microbio-
logical tests for diagnosis of GABHS should be per-
formed in patients who have compatible signs and
symptoms in the absence of manifestations sug-
gestive of viral infection.

In our study, nearly half of the RSTs (43%) were
performed in children under 5 years and, as we
noted above, in this age group the prevalence of
healthy GABHS carrier status is estimated at 66%
and streptococcus is estimated to cause 3-10% of
AP cases; while in the 5-14 years group the preva-
lence of carrier status for this pathogen is esti-
mated at 45% and 30-40% of cases of AP have a
streptococcal aetiology. Therefore, in our paediat-
ric emergency department, in the period under
study, more tests were performed in age groups
in which the proportion of healthy carrier status
for GABHS is greater and the frequency of a strep-
tococcal aetiology in AP less frequent, which re-
flects an inadequate use of the tests, as it was not
appropriate given the epidemiological context of
the patient. There is a high probability that this
led to overdiagnosis of acute SP in children under
5 years.
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On the other hand, the repetition of the RST in 89
patients (43% in children under 5 years and 50%
within 40 days), knowing that they could give false
positive results after the completion of antibiother-
apy orindicate carrier status, suggests that the rep-
etition of these tests can be dispensed with.

Having said this, we would like to make clear that
RST is a tool that can support the presumptive di-
agnosis of acute SP, and that it should be per-
formed prior to initiating antibiotic treatment. The
ease of use, rapid turnaround and wide availability
of RSTs in paediatric emergency departments and
primary care settings facilitate their use, but may
also lead to their overuse. The RST should be per-
formed based on a high suspicion of a bacterial
aetiology and interpreted taking into account the
possibility of false positives (especially in children
under 5 years). This approach may raise concerns
about underdiagnosing acute SP, but it is impor-
tanttoremember that this disease is mild and self-
limiting and that it rarely causes suppurative and
non-suppurative complications in our area.

The findings presented in this article are subject to
the limitations of retrospective descriptive studies.
However, they provide valuable information on the
pattern of use of RSTs in patients with manifesta-
tions of AP in the paediatric emergency care set-
ting of a tertiary care hospital. And, in light of all of
the above, we propose optimising the use of RSTs
and cultures in our paediatric emergency depart-
ment to reduce the overdiagnosis of PSA, health
care costs and the emergence of antibiotic resist-
ance. We propose that clinical criteria (symptoms
and signs of bacterial and viral infection), as inter-
preted by the clinician in the context of each spe-
cific case, be used to determine whether the per-
formance of microbiological tests is indicated, for
which clinical prediction rules may be helpful to
the paediatrician, but not required.

All of the above is summarized in the algorithm
presented in Figure 1, which is an adaptation of the
one proposed by the AEP* based on up-to-date sci-
entific evidence and the analysis of clinical data
from the paediatric emergency department of our
hospital. The first modification is that, given the
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Figure 1. Algorithm of the Asociacion Espaiola de Pediatria (AEP) adapted for the diagnosis of acute pharyngitis*

A the following criteria??
I

ACUTE PHARYNGITIS |—> * Immunocompromised
* PHx of rheumatic fever
| ALWAYS TREAT
| |
Children Children
<5 years 5-15 years
I Symptomatic ) y .
— - - treatment YES Viral manifestations?
Clinical manifestations
compatible with
streptococcal infection +
close contact with a patient
with confirmed SP? RST Score antt)'r score modified by Mclsaac
Criteria
Age 3-14 years
l L Tonsillar exudate
Not Positive® Tender and swollen lymph nodes in the neck
Symptomatic available Temperature >38 °C
treatment Does patient meet any of < Absenceof cough
Culture Antibiotic 3

o]

YES

~ treatment

Score <3

v

Start antibiotic treatment
while awaiting culture

| Symptomatic treatment |

results

*The changes made are marked in red.

PHx: personal history; RST: rapid strep test; SP: streptococcal pharyngitis.

1. Interpret with caution in patients who received antibiotic treatment in previous days (approximately one month), as the test
may yield false positive result due to the presence of residual antigen A in the pharynx of the patient.

2. The criteria are: suspicion of acute rheumatic fever or post-streptococcal glomerulonephritis, high incidence of invasive

streptococcal disease in the community (arthritis, pneumonia, necrotising fasciitis, streptococcal sepsis and septic shock) or
confirmed contact with a case of SP, strong suspicion of bacterial agent in spite of negative RST result.

high prevalence of healthy carriers in children un-
der 5 years of age, we established this age as the
cut-off point. Thus, the paediatric population with
AP symptoms would be divided into <5 years and
5-15 years age groups, instead of <3 years and
3-15 years. Another modification concerns pa-
tients aged 5-15 years, in whom, if symptoms are
predominantly indicative of a viral aetiology in the
opinion of the clinician, it would not be necessary
to use the Centor score modified by Mclsaac while,
on the other hand, if they present with any symp-
tom suggestive of a bacterial aetiology, this score
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should be used, and considering the fulfilment of
at least 3 criteria necessary for the performance of
a RST (since fulfilment of 2 criteria, such as age
3-14 years and a temperature >38 °C, would likely
result in the performance of the test in a majority
of patients visiting the emergency department,
whether the reason for the visit is AP or not).

The objective is to make appropriate use of rapid
tests for detection of GABHS in the pharynx and
tonsils, preventing their inappropriate and exces-
sive use, for which it is important to keep in mind
that in many cases, GABHS is a colonizer and,



much less frequently, a pathogenic foe calling for
treatment. For, with the exception of occasional
public health alerts, like the one mentioned at
the beginning of this article, it is important to
keep in mind this balance between the colonizer
and foe roles of GABHS in approaching its diagno-
sis and management in adherence to good clini-
cal practice.®
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