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AUTHORS / ABSTRACT

YAZARLAR Aim: The aim of this study is to determine the rates of rapid antigen detection test use, test results
Hiimeyra Aslaner and its relationship with Modified Centor Score and investigate the effect of rapid antigen detection
(Corresponding Author) test use on prescribing behaviour.

Methods: This research was conducted by scanning the family physicians’ information system
retrospectively. From the Family Medicine Information System, where polyclinics and prescription
records of the family health centers where 12 family physicians work in Kayseri are located, the number
and results of rapid antigen detection tests performed between February 2017 and April 2019, the
Modified Centor Score automatically calculated by the system, the number of prescribed antibiotics
Haci Ahmet Aslaner and symptomatic treatment information was recorded.

Results: The positivity of rapid antigen detection test was considered, cut-off value of Modified
Centor Score was >2 (ROC EAA:63.9, CI:0.95,0.61-0.66). Sensitivity rate of the test for diagnostic
score was 86% and selectivity rate was 48.8%.

Conclusion: Family physicians should be encouraged to use rapid antigen detection test. The fact
Bade Ertiirk Arik that antibiotics are prescribed in rapid antigen detection test negative patients may indicate that
confidence level of the test is less than physical examination and clinical findings.
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Aile Hekimlerinin Hizli Antijen Testi Kullanim Oranlari, Test Sonug¢lar:
Fahri Alpay Onuk ve Recetelendirmeye Etkisi
0z

Amag: Bu ¢alismanin amaci, hizli antijen testi kullanim oranlarini, test sonuglarini, Modifiye
Centor Skoru ile iligkisini belirlemek ve hizli antijen testi kullaniminin regete yazma davranisi
Ali Ramazan Benli iizerindeki etkisini aragtirmaktir.

Yontem: Bu arastirma Aile Hekimligi Bilgi Sistemi retrospektif taranarak yapilmistir.
Kayseri’de 12 aile hekiminin ¢alistig1 aile sagligi merkezinin poliklinik ve recete kayitlarinin yer aldigt
Aile Hekimligi Bilgi Sistemi’nden, 2017 Subat ile 2019 Nisan aylar1 arasinda yapilan hizli antijen testi
Seleuk Mistik testi sayis1 ve sonuglarti, sistem tarafindan otomatik hesaplanan Modifiye Centor Skorlari, regetelenen
antibiyotik sayilart ve semptomatik tedavi bilgileri kaydedildi.

Bulgular: Hizli antijen testi pozitifligi dikkate alinarak bakildiginda Modifiye Centor Skoru cut-
off degeri >2 idi (ROC EAA:63,9, CI:0,95,0,61-0,66). Tan1 puant i¢in testin duyarlilig1 %86, seciciligi
%48,8'dir.

Sonug: Aile hekimleri tarafindan hizli antijen testi kullanimi tesvik edilmelidir. Hizli antijen testi
negatif hastalarda da antibiyotik regete ediliyor olmast teste olan giivenin fizik muayeneye ve klinik
bulgulara olan giivenden daha az oldugunun bir gdstergesi olabilir.
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Introduction

Upper respiratory tract infections are among the
most common diseases in primary health care. Group
A streptococcus (GAS) is the most common bacterial
pathogen that causes acute tonsillopharyngitis.
Various methods have been developed to identify the
agent more rapidly in patients with tonsillopharyngitis.
Rapid antigen test (RAT) is a practical and rapid test
to detect GAS antigen. The usage of this test which can
yield results within 15-20 minutes is limited due to its
high cost (1). RAT is more expensive than throat
culture which is the gold standard test. However, it is
a very important test as it prevents the spread of GAS
and its complications and it allows the patient to return
to his or her work life in a shorter time by providing a
rapid diagnosis. Nowadays, it is easy to evaluate these
tests that are analysed with enzyme or optical
immunoassay method and they have a good rate of
specificity. This test has a selectivity at a rate above
90% but a sensitivity at a rate of 75-90%. If RAT is
positive in a patient who is clinically thought to be
GAS, antibiotics can directly be started without asking
for any culture test (2). It was revealed that the
percentage of appropriate antibiotic use was higher in
some patient groups who were diagnosed by RAT (e.g.
patients admitted to the emergency department) than
in patients who underwent culture test (3). In acute
tonsillopharyngitis, the criteria (clinical scores) in
which clinical conditions these tests will be used have
also been determined (4). Clinical scoring and rapid
tests can be helpful in planning of antibiotic treatment.
Centor et al. identified four signs and symptoms in
order to predict the possibility of acute GAS
pharyngitis in adults with sore throat (Table 1) (5).

Table 1. Modified Centor Score

Criterion Score
Fever > 38° C 1
Lack of cough 1
Cervical lymphadenopathy 1
Tonsillary swelling and exudate 1
Age

3-14 years 1
15-44 years 0
45 years or older -1
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Physicians can use RAT in patients who have a
high probability of streptococcal infection (rapid
antigen test recommended Modified Centor Score is 2-
3) (6). Early diagnosis and treatment of GAS is
important especially in primary care since it may cause
suppurative complications such as acute rheumatic
fever and acute poststreptococcal nephritis in the
course of disease (7).

This study aimed to determine the rates of RAT
use, test results and its relationship with Modified
Centor Score (MCS) and investigate the effect of RAT

use on prescription.

Methods
The study was approved by the local ethics

committee according to the principles of the
Declaration of Helsinki.

Patients with diagnosed ICD-10 code of acute
upper respiratory tract infection, who had applied to a
Family Medicine Centre which is located in the centre
of Kayseri province between February 2017 and April
2019 were included in the study. Patients were
between 3 and 80 years old.

There is an application covering the diagnostic
criteria suitable for the Family Medicine Information
System (FMIS) used by family physicians. In this
application, when a diagnosis ICD-10 code of acute
upper respiratory tract infection by the ministry of
health is typed in the system after the examination, a
template compatible with the MCS comes out
automatically. MCS may differ between -1 and 5.
According to MCS, 1 and less show that there is no
need for antibiotics or further examination, scores of 2
and 3 show that RAT or throat culture is recommended
for the patient, and scores of 4 and more show that
empirical antibiotic is required.

TOYO in vitro diagnostic tests distributed by the
Ministry of Health in January 2017 have been used in
family health centers in Turkey.

This study was retrospectively performed in 12
family medicine departments in Kayseri. Patients who
had been admitted since the date when RAT started to
be used were included in the study. Characteristics and

prescriptions of the patients who had received the
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diagnosis code for acute upper respiratory tract
infections and who underwent RAT were analysed.
Firstly, the number of patients who had received the
proper ICD-10 code was determined. Out of these
patients with the diagnosis code, those who underwent
RAT were recorded. Their RAT results were
evaluated. Prescriptions of these patients were
analysed. Antibiotics, antipyretics, cold medicines and
medicines such as gargle or spray in the prescriptions
were recorded. The number of medicines in each
prescription was noted down. The months when
patients presented to the family health centers were
recorded.

While

variables were expressed as mean, standard deviation,

descriptive statistics for continuous
and minimum and maximum values, categorical
variables were expressed as number and percentiles.
Data were given as mean =+ standard deviation.
Kolmogorov Smirnov test was used to determine
whether numerical data belonging to the variables
were compatible with the normal distribution. Chi-
square test was used to determine the relationship
between the groups and categorical variables.
Statistical significance level was accepted as 5% in the
calculations and SPSS statistical package software was
used for calculations. p value equal to or lower than
this value was commented as “the relationship
between the parameters was statistically significant”.
ROC analysis were applied as well. Cut-off values
were determined. The linear relationship between the

variables were evaluated by Spearman correlation test.

Independent indicators affecting the antibiotic
prescription were determined with logistic regression
analysis.
Results

The number of patients admitted with stated ICD
10 codes between February 2017 and April 2019 was
24,018. RAT was performed in 1,433 (5%) of the
patients. Six hundred and eighty-one (46.5%) of the
patients were male and 783 (53.5%) of them were
female. There were 822 children (57.4%) and 611
adults (42.6%). Median age of the patients was 13 (3-

80). Demographic data, clinical characteristics and

treatment modalities are listed in Table 2, diagnostic
scores in Table 3, ICD 10 codes in Table 4.

Table 2. Demographic and clinical characteristics of the
patients

n %
Gender
Female 785 54.8
Male 648 45.2
RAT
Positive 428 29.9
Negative 1005 70.1
Number of medicines prescribed
1 198 13.8
2 692 48.3
3 451 31.5
4 78 5.4
5 14 1.0
Antibiotics
Prescribed 667 46.5
Not Prescribed 766 53.5
Antibiotic types
Amoxicillin-clavulanic acid 339 50.8
Penicillin 170 25.5
Cephalosporin 108 16.2
Clarithromycin 17 2.5
Others 33 4.9
Antipyretics
Prescribed 1187 82.8
Not Prescribed 246 17.2
Antipyretics types
Paracetamol+antihistaminic+ 521 43.9
decongenstant
Ibuprofen+antihistaminic+ 456 38.4
decongenstant
Paracetamol+ibuprofen 208 17.5
Metamizole 2 0.2

Two hundred and thirty-five (54.9%) of RAT
positive patients were pediatric patients. Mean number
of medicines prescribed for the whole patient group
who underwent RAT was 2.3 + 0.8. Among patients
who underwent RAT, the number of patients who were
not prescribed antibiotics was 766 (53.5%) and that of
patients prescribed antibiotics was 667 (46.5%). Oral
treatment was initiated in 497 (74.5%) of the patients
prescribed antibiotics, while 170 (25.5%) patients
started parenteral treatment. Amoxicillin-clavulanic
acid was mostly preferred (at a rate of 48.8%) in RAT
positive patients.

Ibuprofen+decongestant+antihistaminic
medicines were the most preferred medicine group in
RAT positive patient group at a rate of 20.3% (n=87).
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Table 3. Diagnostic scores

Diagnostic scores n %

-1 7 0.5

0 77 54
1 174 12.1
2 292 20.4
3 260 18.1
4 269 18.8
5 354 24.7

Diagnostic score of the patient group prescribed
antibiotics was 2 and more and this was significantly
(p<0.001). to RAT

diagnostic score was significantly higher in RAT

higher According results,

positive group (p<0.000). Diagnostic score of the

whole RAT positive patient group was 2 and more.

Table 4. ICD 10 codes

ICD 10 code n %
JOO Acute nasopharyngitis 131 9.1
JO2 Acute pharyngitis 277 193
JO3 Acute tonsillitis 490 342
J03.0 Streptococcaltonsillitis 175 122

JO6 Acute upper respiratory infections of 300  20.9
multiple and unspecified sites

J02.0 Streptococcal pharyngitis 8 0.6

J02.8 Acute pharyngitis due to other 21 1.5
specified organisms
J02.9 Acute pharyngitis, unspecified 12 0.8

J03.8 Acute tonsillitis due to other 8 0.6
specified organisms
J03.9 Acute tonsillitis, unspecified 11 0.8

The number of medicines prescribed was
significantly higher in the patient group prescribed
antibiotics (p<0.001). When we divided the patients
who underwent RAT into two groups as pediatric and
adult patients, antibiotic prescription rate was
significantly higher in pediatric group (n=448, 67.2%)
(p<0.000). When we divided the patients into two
groups as RAT positive and RAT negative patients,
there was a significant difference between the groups
as all the patients in RAT positive group were
prescribed antibiotics (p<0.001). In RAT negative
group, 239 (23.8%)

antibiotics. In RAT negative group, median diagnostic

patients were prescribed

score of the patients prescribed antibiotics was 5 (4-5)
and significantly higher (p<0.001) (Figure 1).
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Figure 1: Diagnostic score of patients prescribed antibiotics
according to rapid antigen test

In ROC analysis performed by considering RAT
positivity, diagnostic cut-off score was >2 and the area
under the curve was 70.9% (Cl:0.95,0.68-0.73),
(p<0.001). Sensitivity rate of the test for diagnostic
score was 86%. Selectivity rate of the test for
diagnostic score was 48.8%. Positive predictive value
of the diagnostic score test was 41.7% while negative
predictive value of the diagnostic scoring test was
89.1%. There was no correlation between diagnostic
score and the number of medicines prescribed
(p=0.231, r= -0.032). There was a significantly poor
negative correlation between diagnostic score and age
(p<0.001, r=-0.377). Logistic regression analysis used
to evaluate factors affecting antibiotic prescription is

given in Table 5.

Table 5. Evaluation of factors affecting antibiotic
prescription through logistic regression analysis

Antibiotic Prescription 95%C.1.for EXP(B)
p Exp (B) Lower Upper

Age 0.000 0.983 0.977 0.990

Diagnostic 0.000 3.497 3.089 3.959

Score

RADT 0.000 13.481 9.355 19.428

Discussion

This study was performed by analysing
retrospective records in order to determine the rates of
RAT use, tests results and its relationship with MCS
and investigate the effect of RAT use on prescription.
Acute tonsillopharyngitis is a very common disease
and one of the most common causes of admissions to

the family health centers. Even experienced physicians
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may not be able to diagnose streptococcal
tonsillopharyngitis with the medical history, clinical
symptoms and signs of the patient (8). The Infectious
Diseases Society of America (IDSA) suggested to use
throat culture test or RAT in order to detect GAS. They
also recommended the use of clinical algorithms in
adults with high probability of GAS (9). RAT gives
more rapid results compared to throat culture. While
positive results allow early diagnosis and treatment,
negative results prevent unnecessary antibiotherapy
(10).

RAT usage has not been a routine in practice yet
among family physicians. Studies revealed that RAT
was not sufficiently used in patients with acute
tonsillopharyngitis (11). It was found in a study that
French family physicians used RAT in only 60.1% of
the pediatric patients with tonsillopharyngitis (12). It
was revealed that the rates of RAT usage in patients
with sore throat were between 7% and 54% (11,13). In
our study, the rate of RAT use is 5%.

Lower rate of RAT use compared to literature may
be because the time allocated for the test causes
disruptions in the routine work of family physicians. It
may also be because there is a low level of confidence
in the test as stated in some publications in literature
(14).

While Topyaka et al. (15) found 23% of RAT
positivity in 174  pediatric  patients  with
tonsillopharyngitis; Cabbarpur et al. found RAT
positivity in 14% of the patients presenting with
complaints of fever, sore throat and swallowing
difficulty and having hyperaemia in tonsillo-

pharyngeal region and  painful cervical
lymphadenopathy on physical examination (16). In
our study, RAT positivity rate was 29.9%. It was
higher than the rate in literature.

The number of studies evaluating the effects of
RAT on antibiotic use and the rates of antibiotic use is
not much. Worral et al. reported that antibiotic was
prescribed at a rate of 38.2% in the group in which
clinical score and RAT were used together, 26.7% in
the group in which only RAT was used and 58.2% in
the control group in which neither of them were used

(17). Llor et al. reported that the rate of antibiotic

prescription was lower in the group who underwent
RAT (43.8%) than in the control group (64.1%) and
that 98.3% of RAT positive patients were prescribed
antibiotics (18).

In their study with throat culture in 2015, Mistik et
al. reported a high rate (74.8%) of antibiotic
prescription despite 18.5% of GAS infection presence
in the same population which we performed our study
with (19). In our study, clinical score-guided RAT was
performed. While the rate of antibiotic prescription
was 46.5%, the whole RAT positive group was
prescribed antibiotics. The rate of antibiotic
prescription in RAT-positive patients was 13,481
times higher than that of RAT-negative patients.
Similar to literature, the rates of antibiotic prescription
in patients whose test results were positive were
higher. We think that RAT gives results faster and
more easily than throat culture does, which decreases
the rate of antibiotic prescription. Increase in
diagnostic score also increases the rate of antibiotic
prescription by 3.497 times. In RAT negative group in
our study, 23.8% of the patients were prescribed
antibiotics. This may be because physicians trusted
more in clinical scoring in patients with higher
diagnostic scores although RAT was negative. It may
also be because patients whose scores were 4 or more
could empirically prescribed antibiotics according to
MCS.

In which diagnostic scores RAT should be
requested has been reported in studies. Mclsaac et al.
reported that clinical findings and MCS alone were
insufficient in bacterial/viral distinction in cases
diagnosed with tonsillopharyngitis and that throat
culture or RAT was needed in cases with MCS of >2
(20-22). Kose et al. reported in their studies on throat
culture that sensitivity was 97.3% and specificity was
16.2% in the detection of MCS as >2. In our study,
MCS of >2 was detected as cut off value by
considering RAT positivity (23). This suggests that
requesting RAT from patients with diagnostic score of
>2 in practice of family physicians will be a correct
and economical move. While the rate of antibiotic
prescription was 46.5% in our study, 100% of RAT

positive group was prescribed antibiotics. The rates of
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antibiotic prescription were similar with those in
studies done with RAT. RAT gives results more
rapidly and easily than throat culture, which decreases
the rate of antibiotic prescription.

Although the rate of antibiotic prescription
decreases with RAT use, inappropriate antibiotic
prescribing cannot be completely prevented.
Antibiotics may be prescribed for 30.7% of RAT
negative patients. In the studies, MCS of the most of
RAT negative patients prescribed antibiotics was 4
(18). In our study, 23.8% of the patients in RAT
negative group were prescribed antibiotics. This may
be because the diagnostic score of the patients who
were prescribed antibiotics in RAT negative group was
significantly higher, physicians had more confidence
in clinical scoring and it was predicted that antibiotics
could be empirically prescribed by the system to the
patients with a score of 4 or higher according to the
MCS.

Since GAS is more common in pediatric age
group, the rate of antibiotic prescription is higher
especially for children aged between 6 and 11 (23).
Physicians prescribe antibiotics to 53% of the children
with sore throat, which exceeds the expected
maximum prevalence of GAS. RAT sensitivity was
reported as 86% and RAT selectivity as 92% among
pediatric patients. In the study of Pontin et al. RAT
was positive in 18.1% of the pediatric patients (24).
Topyaka et al. found that 23% of the pediatric patient
group was RAT positive (15). It was reported in the
studies performed in pediatric age group that the rates
of antibiotic prescription differed between 22% and
28% in patients who underwent RAT (20,21). In our
study, 67.2% of the pediatric patients who underwent
RAT were prescribed antibiotics, which is higher than
the rates in literature. This may be because the rate of
RAT positive pediatric patients was 54.9% and may be
due to avoiding the development of complications
such as acute rheumatic diseases in pediatric age
group.

In the study of Llor et al. (18), the most common
medicine prescribed was amoxicillin (52.9%) and then
penicillin (19.9%), amoxicillin and clavulanic acid

(17%) and other antibiotics (3.1%) respectively in
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patients who underwent RAT (21). In our study,
except that the most preferred medicine was
amoxicillin clavulanic acid, other antibiotic use
preferences were similar. The reason why the
combination of clavulanic acid and amoxicillin was
preferred more than amoxicillin may be its broader
spectrum. It is also known that various medicines are
commonly prescribed in addition to antibiotics for
symptomatic treatment. While Tiwari et al and Torvi
et al. reported that mean 3.4 and 2.2 medicines were
prescribed for pediatric patients with upper respiratory
tract infection, it was observed that minimum 1 and
maximum 6 medicines were prescribed. The rates of
patients prescribed 2, 3, 4 and 5 medicines for each
prescription were 21%, 37%, 30% and 8% respectively
(25,26). In the study in which Mistik et al. used throat
culture, 98.3% (the highest rate) was prescribed one
medicine while 5.7% (the lowest rate) was prescribed
four medicines (19).

Paracetamolt+  antihistaminic+  decongestant
medicines were the most used medicine group in sore
throat while ibuprofen was mostly preferred for GAS
pharyngitis (18,24,27). It was reported in the study of
Das et al. that the rate of cough and cold combination
medicine use was 47% (28). In another study, the most
preferred medicines for upper respiratory tract
infections were cough and cold combination
medicines (27%) followed by antipyretics (21%) and
nasal drops (15%) (25). In our study, the mean number
of medicines prescribed was 2.3 + 0.8. 2 medicines
(48.3%) were prescribed at the highest rate. Minimum
1 and maximum 5 medicines were prescribed. The
most common medicines prescribed were cold
(39.3%) and

decongestant medicine group (19.7%). Although the

paracetamol+  antihistaminic+
results are similar to those in literature, the reason why
there are some tiny differences may be that the
population in our group underwent RAT. Similar to the
study of Mistik et al. the most preferred medicine
group in RAT positive patient group was ibuprofen+
antihistaminic+ decongestant medicine group (19).
The reason of this may be that GAS infection has a
severe clinical picture and that the effectiveness of
ibuprofen higher (29).

group is Analysing
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culture results of the patients are the limitations of this
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study.

Conclusion

Clinical score-guided RAT was performed in this

and symptoms according to Modified Centor criteria

and then perform RAT in these patients to direct the

decision of antibiotic prescription. The use of MCS

and RAT together will provide patients who especially

need symptomatic treatment to receive immediate

study and some patients were prescribed antibiotics

treatment. In order to decrease the rate of antibiotic

prescription, RAT use should be encouraged by family

although their RAT results were negative. It is more

physicians.

accurate to analyse patients with relevant diagnosis
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