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The impact of rapid antigen
detection test (RADT) for
group A streptococcus on the
antibiotic prescription: an
observational study from a
primary care setting in Lisbon
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RESUMO

Introduction: Acute pharyngitis is a common diagnosis in primary care. Although viruses are the most common aetiology, an-
tibiotic therapy is frequently prescribed. The inappropriate antibiotic prescription should be avoided to prevent antibiotic re-
sistance. Many national and international guidelines recommend testing for group A streptococcus (GAS) before antibiotic treat-
ment when clinical presentation suggests GAS infection.

Aim: This study aims to describe the feasibility of the implementation of the rapid antigen detection test (RADT) in a primary
care setting and its impact on antibiotic prescription. Secondary goals include the evaluation of possible associations between
symptoms and RADT results.

Methods: From October 2019 to March 2020, patients presenting with acute pharyngitis at USF do Parque were eligible. A
questionnaire was applied to divide the individuals into four different groups (clearly viral, probably viral, diagnostic doubt, and
probably bacterial), and to assess the previous intention to prescribe antibiotics. We applied 136 questionnaires and performed
133 RADT. Nursing staff classified the specimen collection process and result from interpretation according to its difficulty. The
proportion of antibiotics avoided was estimated as the number of times physicians changed their intended antibiotic pres-
cription following a negative RADT result.

Results: Among the tests performed, 97.7% were easy to interpret. Without RADT, 45 patients were going to be prescribed an
antibiotic. After the test result, 27 antibiotic prescriptions were avoided. Tonsil hypertrophy, palatal petechiae, and fever in-
creased the odds of a positive RADT result. Cough was associated with a negative RADT result.

Conclusions: This study showed that RADT is easy to implement and contributed to appropriate antibiotic prescription. Tonsil
hypertrophy, palatal petechiae, and fever were significantly associated with a positive RADT result, and cough was associated
with a negative RADT result. Primary care centers would benefit from having RADT available when there is a strong suspicion
or doubt of bacterial pharyngitis.
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INTRODUCTION
cute pharyngitis is a common diagnosis in
primary care facilities and emergency de-
partments. It is in most cases of viral aetio-
logy, benign and self-limiting, with an inci-
dence peak during the winter.! The bacterial pathogen
most frequently involved is Streptococcus pyogenes (S.
pyogenes), also known as group A -haemolytic strep-
tococcus (GAS). It is estimated to account for 20% to
40%* of cases of acute pharyngitis in children and 5%
to 15% in adults.?

Epidemiological context and clinical presentation
alone are not enough to establish the aetiology diag-
nosis.! Throat swab culture is the gold standard for the
diagnosis of bacterial pharyngitis.>* However, the delay
in obtaining results makes it impractical to use in cli-
nical practice.

Rapid antigen detection tests (RADTSs) are a useful al-
ternative providing an immediate indication of the pre-
sence or absence of GAS in children and adults pre-
senting with acute pharyngitis.'

RADT does not require any special equipment and
can be performed at the point of care with a throat
swab.? Unfortunately, it is not always accessible for phy-
sicians to use in Portuguese primary care facilities.

Although viral is the most common aetiology, anti-
biotic therapy is frequently prescribed to treat acute
pharyngitis.® The belief that antibiotic promotes faster
recovery of symptoms, the fear of early and late com-
plication from GAS infection such as peritonsillar
phlegmon and heart disease, and the pressure from the
patients to obtain an antibiotic prescription are some
of the reasons that explain the overuse of antibiotic in
these cases.®”

The consequences of inappropriate antibiotic pres-
cription are well known, being the control of infections
and the reduction of antibiotic resistance a priority health
goal in many countries, including Portugal. Therefore,
many national and international guidelines recommend
testing for GAS before antibiotic treatment in patients
with clinical presentations suggesting GAS infection. Un-
like the Directorate-General of Health of Portugal (DGS)
guidelines, most European countries recommend the use
of a validated score (e.g., Centor Score).!*

This study aims to describe the implementation and
feasibility of RADT in a primary care setting, in the Lis-
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bon metropolitan area, and its impact on antibiotic
prescription. Secondary goals include the evaluation of
possible associations between symptoms and RADT re-
sults.

METHODS
Study population and sample

Between 28th October 2019 and 12th March 2020, pa-
tients presenting with an acute sore throat at USF do
Parque, a primary care facility in Lisbon, were eligible
for this study. Exclusion criteria consisted of recent an-
tibiotic prescription, scarlatiniform rash, suppurative
complications such as a suppurative abscess, or recent
use of a streptococcus A RADT. To estimate sample size
(n=93) we used the number of diagnoses of pharyngi-
tis from October 2018 to March 2019 (n=121), a confi-
dence limit of 5%, and a hypothetical expected pro-
portion of 50%.

Data sources: questionnaire and RADT tests

We purchased 140 OSOM® Strep A tests, with a 96%
sensitivity and 98% specificity. In real-world settings,
the sensitivity of these tests showed to vary between
88% and 98%, and specificity between 78% and 100%,
based on a Cochrane review.? RADT was performed by
nursing staff that was instructed on how to collect the
samples one week before the beginning of the trial. Eve-
ry patient enrolled had an evaluation questionnaire fil-
led out by the physician with anamnesis, physical eva-
luation, and the clinical impression which included four
categories: Clearly Viral, Probably Viral, Diagnostic
Doubt, and Probably Bacterial, and intention to pres-
cribe an antibiotic. The second part of the evaluation
form was filled out by the nurse describing the speci-
men collection process. We applied 136 questionnaires
and performed 133 RADT.

Whenever there was a strong belief of bacterial pha-
ryngitis and a negative RADT was obtained, physicians
were allowed to request throat swab cultures. Clinical
improvement was evaluated by a single phone call
made by the physician to each patient in the study
after one to two weeks from the initial assessment.

Statistical analysis
Descriptive statistics reporting the characteristics of
the study sample were presented. Categorical data were
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presented as total frequency
(numbers) and relative frequen-
cies (proportions). Numerical
data were presented as a median
and interquartile range since nor-
mal distribution could not be as-
sumed using the Shapiro-Wilk
test. Associations between cate-
gorical data were tested using a
Chi-squared or Fisher exact test,
depending on the expected

136 patients
presenting with

pharyngitis

3 patients weren't
tested (2 children, 1
adult didn’t collaborate

on swab collection)

\

counts per cell (if <5 Fisher test
was used). Associations between Y

two subgroups of independent
numerical variables were asses-
sed using an independent Stu-

133 RADT j
Y \
Inconclusive Positive Negative
(n=1) (n=38) (n=94)

dent’s t-test, of normally distribu-

ted data. Differences in non-nor-
mally distributed numerical data
used the Wilcoxon rank-sum test.

The main outcome was the proportion of antibiotic
prescriptions avoided, estimated as the number of ti-
mes physicians changed their intended prescription
following a negative RADT result. Exact binomial 95%
confidence intervals were estimated for this propor-
tion. To test the association between the a priori anti-
biotic prescription and the test result, we performed a
chi-square test. The sensitivity and positive predictive
value of the anamnesis and physical exam to identify
positive RADT tests were estimated among the cases
with viral or bacterial clinical impressions and diag-
nostic doubts were excluded from this analysis.

To estimate associations between clinical presenta-
tion signs and symptoms and the test result we run a
logistic regression, using a bidirectional stepwise met-
hod to select variables. The best-fitted model was cho-
sen using the Akaike Information Criteria (AIC).

All statistical analyses were performed using R, v.
4.0.3. A p-value inferior to 0.05 was considered statisti-
cally significant. Missing values in the test result were
excluded from the analysis.

Figure 1. Flow-chart

RESULTS

We enrolled 136 patients, 66.9% (n=91) were female
and 55.1% (n=75) were under 18 years old (ages between
one and 86).In 82.3% (n=112) of the participants RADT

of patients tested with RADT.

was easy to perform and in 15.4% (n=21) it was difficult
to perform. Of these, 19 were under 18 years old and
three were adults. Due to the patient’s lack of collabo-
ration, in 1.5% (n=3) of the participants, it was impos-
sible to perform RADT, two patients were four years old,
and the other was 39 years old. Of the 133 RADTs per-
formed, 97.7% (n=130) were easy to interpret. The po-
sitive test rate was 28.6% (1n=38) and 0.8% (n=1) was in-
conclusive (Figure 1, Table 1).

There were 24 patients classified as probably bacte-
rial, having 13 (54.7%) of them positive RADT. In seven
out of 11 patients with negative RADT, throat swabs
were prescribed: four were negative, two were not per-
formed because of the patient’s clinical improvement,
and one of them was positive for S. dysgalactiae spp
equisimilus. Thus, in this group, RADT avoided the
prescription of antibiotics in 10 cases.

In the 41 patients that were classified as diagnostic
doubt, an antibiotic prescription was avoided in 17 ca-
ses, since the physician changed the decision after a
negative RADT. In nine patients that wouldn’t receive
antibiotics, a positive RADT result led to antibiotic pres-
cription.

There were 60 patients classified as probably viral. Of
those, 13 had a positive RADT and antibiotics were pres-
cribed. Eight patients were classified as clearly viral, all
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TABLE 1. Characteristics of patients (1=132) and clinical
impression according to RADT result (positive/negative)
RADT RESULT
Negative (n=94) | Positive (n=38) | P-value
n(%) n(%)
Gender: 1.000
Female 63 (67.0%) 25 (65.8%)
Male 31(33.0%) 13 (34.2%)
Age: 0.337
<18 49 (52.1%) 24 (63.2%)
=18 45 (47.9%) 14 (36.8%)
Clinical impression: 0.008*
Cleary Viral 8 (8.5%) 0 (0.0%)
Probably Viral 46 (48.9%) 13 (34.2%)
Diagnostic Doubt 29 (30.9%) 12 (31.6%)
Probably Bacterial 11 (11.7%) 13 (34.2%)

P-value refers to the Fisher test for differences in the distribution of the variables

according to the RADT result.
*Statistically significant

had negative RADT and no prescription was
changed.

To summarise, from the 133 patients diag-
nosed with acute pharyngitis, antibiotics
were going to be prescribed in 45, should
RADT not be used. After the test result, an-
tibiotics were avoided in 27, and 22 patients
have prescribed an antibiotic because of a
positive RADT. From the total of patients that
performed RADT (n=133), the amount of an-
tibiotic prescriptions avoided was 20.3%
(95%CI, 13.8%-28.1%). The previous inten-
tion of prescribing an antibiotic was not
associated with a positive RADT, in a statis-
tically significant way (p=0.119) (Figures 2
and 3).

It was possible to make a total of 116 con-
tacts to assess clinical status and in 91% of
them (n=105) the patients mentioned im-
provement. From the patients for whom
RADT changed prescription and antibiotic
was not given (n=27), six reported no im-
provement: one was still under study by an

Probably Bacterial
Diagnostic Doubt
Probably Viral

Clearly Viral

[
0% 20%

Did RADT change prescrition? (n=133)

40%

No, | was not going to give antibiotics anyway
B No, | was going to give antibiotics anyway
M Yes, | avoided antibiotics prescription

[T Yes, | prescribed antibiotic that | wouldn’t without RADT

60% 80% 100%

Figure 2. Impact of RADT on antibiotic prescription.
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Decision to prescribe previous to RADT (= 18 years)
Actually prescribed (= 18 years)
Decision to prescribe previous to RADT (< 18 years)

Actually prescribe (< 18 years)

B Antibiotics avoided

Antibiotic prescription

0

M Antibiotics prescribed anyway

Antibiotics prescribed that wouldn’t be without RADT

Figure 3. Relation between previous intention to prescribe antibiotics and antibiotics prescribed, in adults (=18 years) and pae-

diatric population (<18 years).
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TABLE 2. Multivariate adjusted model of symptoms associated with ve RADT result (95%ClI, 0.1-0.8). The posi-
positive RADT tive predictive value of clinical impression
to identify bacterial pharyngitis was 54.2%
.| 95% Confidence (95%ClI, 32.8%-74.5%) and the sensitivity
Odds Ratio P-value
interval was 50.0% (95%CI, 29.9%-70.1%).
Palatal Petechiae 7.7 1.4 62.4 0.030 *
Odynophagia 7.1 11 1434 | 0084 DISCUSSION

Fever 6.2 12 439 0.041 " This study assessed 136 patients that
Torsil omertronh 4'4 1.6 13'7 0.008 . presented with acute pharyngitis in a pri-
onstt nypertrophy : : ’ : mary care center, from 28th October 2019

*
Cough v 2 e ey to 12th March 2020. RADT was performed
Nausea and vomiting 0.2 0.1 0.9 0.057 on 133 patients in line with the previous-

* Statistically significant values (p<0.05).

infectiology clinic by the time of the contact, one had
taken an antibiotic prescribed outside the study and
three had other diagnosed clinical entities causing the
symptoms, such as pharyngitis caused by another
strain (n=1), pneumoniae (n=1) and acute otitis media
(n=1).

In the multivariate-adjusted model (Table 2), the
only symptoms that were significantly associated with
apositive RADT result were tonsil hypertrophy (95%CI,
1.6-13.7), palatal petechiae (95%CI, 1.4-62.4) and fever
(95%CI, 1.2-43.9). Cough was associated with a negati-

ly established protocol. RADT was easy to

perform and interpret in most cases

(82.3%) by the nursing team, with only
one inconclusive result. It was possible to include
98.0% of the patients presenting with symptoms com-
patible with pharyngitis and integrate the data of cli-
nical impression and decision to prescribe antibio-
tics, before performing RADT. These data allowed us
to evaluate the impact of the test on antibiotic pres-
cription.

The study results allowed us to conclude that perfor-
ming RADT in a primary care facility is relevant since it
led to the prevention of antibiotic prescription in 27 pa-
tients (antibiotic avoidance of 20.30% with statistical
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significance), which is in line with other studies.®!* Fur-
thermore, it allowed 22 patients with bacterial pharyn-
gitis to be treated with antibiotics that otherwise
wouldn't.

Above all, the results of this study suggest that per-
forming RADT is especially important when the physi-
cian’s interpretation based on clinical presentation is
classified as diagnostic doubt or probably bacterial, as
supported by different studies.”'*'3 Furthermore, most
of the European guidelines for sore throat suggest that
RADT should be performed if Centor Score or modified
Centor Score =3'? while others recommend RADT when
Centor Score or modified Centor Score =2."'* In addi-
tion, having a negative result on RADT can reassure the
patient that antibiotics are not needed, thus decreasing
the number of visits to healthcare facilities.

This study has multiple strengths. First, the com-
munity setting allows the evaluation of cases of pha-
ryngitis that are present in primary care centers (diffe-
rent from previous research that was mainly in hospi-
tal settings); secondly, the use of a questionnaire allows
the obtaining of data on the physician’s intention of
prescribing antibiotics before the test. Also, the real-
life assessment of the Portuguese guidelines can guide
policy advocacy to introduce RADT widely in Portugal;
finally, the access to the test was not restricted to indi-
viduals with a Centor Score higher than a cut-off of 2 to
3 points but to all individuals presenting with a diag-
nosis of acute pharyngitis, therefore providing more in-
formation than previous studies.

This study presents some limitations. First, due to the
small sample size (n=133), our study is more subject to
random error, limiting the precision of our results. Se-
condly, a selection bias could be present due to the sam-
ple selection methods. Here, individuals who did not
present at the primary care center could not be inclu-
ded in the study. These individuals might represent a
population with mild symptoms and viral pharyngitis
that don’t seek medical care. Therefore, our results for
avoided antibiotics might be overestimated. A misclas-
sification bias may be present since subjective methods
were used to categorise the patients into a clinical im-
pression before RADT, instead of using a more objecti-
ve method such as Centor Score. However, this is not a
differential bias since the clinical evaluation to classify
the cases in terms of probably viral/bacterial was befo-
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re the test, and physicians were not externally influen-
ced. Research that additionally considers standardised
methods for categorisation of the clinical presentation
(e.g., Centor Score), increases data reliability, therefore
helping clarify the impact of RADT in an antibiotic pres-
cription, allowing the additional reproducibility of the
study and comparability of results.

Considering that people seeking medical care for
pharyngitis in primary care centers are homogeneous
on a national level and the DGS guidelines are applied
nationally, it is acceptable to generalise our results to
the Portuguese reality.

CONCLUSIONS

Antibiotic resistance has worsened in recent deca-
des.” Thus, it’s imperative that antibiotic prescription
only occurs when a bacterial infection is present. Our
study showed that RADT use in cases of pharyngitis is
easy to implement in a primary care setting in Lisbon
and led to a 20.3% reduction in antibiotic prescription.
Tonsil hypertrophy, palatal petechiae, and fever were
significantly associated with a positive RADT result, and
cough was associated with a negative RADT result. This
primary care unit, as many others in Portugal, usually
does not have access to Streptococcus ARADT, meaning
that unless the physician requires swab cultures, the
antibiotic prescription is only determined by anamne-
sis and physical examination. Considering the DGS gui-
delines, the test should be available in every primary
care center and be performed when there is a strong
suspicion or doubt of bacterial infection.
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ABSTRACT

IMPACTO DO TESTE DE DIAGNOSTICO ANTIGENICO RAPIDO (TDAR) DO STREPTOCOCCUS GRUPO A NA
PRESCRICAO DE ANTIBIOTICOS: UM ESTUDO OBSERVACIONAL DE UMA UNIDADE DE CUIDADOS DE SAUDE
PRIMARIOS EM LISBOA

Introducéo: A amigdalite aguda é um diagnéstico comum nos cuidados de satide primarios (CSP). Embora a etiologia viral seja
a mais comum, antibidticos sdo frequentemente prescritos. A prescri¢do inadequada de antibiéticos deve ser evitada para pre-
venir a resisténcia antimicrobiana. Diversas guidelines recomendam a realizacdo de testes para detecdo do Streptococcus do
grupo A (GAS) quando a apresentacao clinica sugeere infecdo por GAS.

Objetivos: Descrever a viabilidade da implementagéo do teste de diagndstico antigénico rapido (TDAR) numa unidade de CSP,
0 seu impacto na prescricdo de antibiéticos e a avaliagdo de associagdes entre sintomas e resultados do TDAR.

Métodos: Entre outubro de 2019 e marco de 2020 foram elegiveis doentes com amigdalite aguda na USF do Parque. Foi apli-
cado um questiondrio para dividir os individuos em quatro grupos (claramente viral, provavelmente viral, divida diagndstica e
provavelmente bacteriano) e avaliar a intencdo prévia de prescrever antibi6ticos. Foram aplicados 136 questionarios e realiza-
dos 133 TDAR. A equipa de enfermagem classificou o processo de colheita e interpretacdo dos resultados conforme a sua difi-
culdade. A proporcéo de antibiéticos evitados foi estimada como a quantidade de vezes que os médicos mudaram a intencdo
de prescrever antibiéticos ap6s um resultado negativo no TDAR.

Resultados: 97,7% dos TDAR foram de facil interpretagdo. Sem a realizagdo dos TDARs, teriam sido prescritos 45 antibiéticos.
Apos o teste, 27 antibidticos foram evitados. A hipertrofia tonsilar, as petéquias do palato e a febre aumentaram a probabili-
dade de um resultado positivo. A tosse foi associada a um resultado negativo.

Conclusdo: O TDAR é de facil implementacéo e contribuiu para a prescricdo adequada de antibidticos. Hipertrofia amigdalina,
petéquias do palato e febre foram significativamente associadas a um resultado positivo e a tosse foi associada a um resulta-
do negativo. Os CSP beneficiariam de ter TDARs disponiveis aquando de forte suspeita ou divida de amigdalite bacteriana.

Palavras-chave: Testagem point of care; Amigdalite aguda; Streptococcus pyogenes; Antibiéticos; Cuidados de satide primarios.
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