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Background and objectives
Empirical treatment of sore throat with 
antibiotics has historically been aimed 
at preventing complications of group A 
β-haemolytic streptococcus infection. 
Threats posed by multi-resistant 
organisms mean that antimicrobial 
stewardship is important. The aim of 
this study was to investigate antibiotic 
prescribing for tonsillopharyngitis in 
relation to components of the Modified 
Centor Criteria (MCC) documented in 
consultation records. 

Methods
Analysis of two rural Australian general 
practices was performed using clinic 
management software. A keyword 
search for ‘tonsillopharyngitis/tonsillitis/
pharyngitis’ identified consultations. 

Results
Antibiotic prescribing was frequent 
and congruent with existing studies; 
however, documented evidence of 
history and examination covering MCC 
components was associated with lower 
antibiotic prescribing (77.7% versus 
85.5%, P <0.001; odds ratio: 2.4; 95% 
confidence interval: 1.8, 3.3, P <0.0001). 

Discussion
We believe this is the first study that 
assesses the correlation between 
documentation and prescribing. 
Adopting and documenting MCC may 
improve appropriate prescription and 
patient safety and significantly reduce 
antibiotic prescription rates. 

ACUTE TONSILLOPHARYNGITIS is a 
common cause of sore throat that is 
most often caused by a viral infection. 
Group A β-haemolytic streptococcus 
(GABHS) is a common cause of bacterial 
tonsillopharyngitis.1 Studies have 
reported that approximately 5–17% of 
tonsillopharyngitis in adults is caused 
by bacteria, most often GABHS.2,3 In 
children, the incidence is between 15% 
and 30%.3–5 Studies have shown that 
the rate of prescribing for GABHS is 
unnecessarily high.6

Clinical assessment and 
treatment for streptococcal 
tonsillopharyngitis
Differentiating between viral and bacterial 
aetiologies of tonsillopharyngitis can be 
difficult.7,8 Taking an appropriate history 
and using physical findings are suitable but 
these methods are not sufficiently specific 
or sensitive.4 

Evidence of infection is supported by 
relevant history, including sore throat, 
fever, malaise, myalgia and headache. 
In addition, viral causes are strongly 
associated with the presence of a cough 
and/or rhinorrhoea.

A thorough assessment should include 
a physical examination of temperature 
and pulse; inspection of the oropharynx 
for erythema, exudate and palatal 
petechiae; and palpation for cervical 
lymphadenopathy.9 

Contemporary axioms of GABHS 
tonsillopharyngitis management are 
symptomatic treatment through analgesia 

and hydration.10–12 Evidence shows that 
treatment with antibiotics results in 
symptom resolution 16 hours earlier than 
for patients not given antibiotics.13 In the 
paediatric population, it is thought that 
antibiotic treatment reduces severity of 
symptoms and their duration by one day.14 
Although antibiotics reduce the risk of 
complications (eg peritonsillar abscess), 
duration of symptoms and spread of 
the disease,15 the numbers needed to 
treat are substantially high.12,13,16,17 In 
high-risk populations, the benefits of 
antibiotics may be greater. This includes 
people aged 2–25 years in communities 
with a high incidence of acute rheumatic 
fever (eg Aboriginal and Torres Strait 
Islander communities in central and 
northern Australia, Maori and Pacific 
Islander people) and patients with 
existing rheumatic heart disease; chronic 
conditions such as diabetes, significant 
heart, lung and renal problems; and 
scarlet fever.11,18 Therefore, it is important 
that prescribing in low-risk settings is 
appropriate and safe.

Case note documentation and 
prescribing habits
Over-prescribing of antibiotics for 
tonsillopharyngitis is a well-known 
phenomenon attributed to numerous 
factors.19–22 Researchers have endeavoured 
to find reasons for over-prescribing, 
especially in general practice.23,24 This 
is important for cost reduction and to 
prevent unnecessary exposure to side 
effects. On reviewing the literature, there 
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does not appear to be sufficient evidence 
that adequate documentation of clinical 
encounters reduces antibiotic prescribing. 
Linder et al prospectively showed that 
there was no significant difference in 
antibiotic prescribing between clinicians 
in two different arms (using a clinical 
decision tool and ‘usual care’). However, 
the clinical decision tools were not as 
widely used as expected by participating 
clinicians.25 Studies do show that good 
documentation is important for adequate 
assessment.26,27 A study by Razai et al 
showed that antibiotic prescribing 
is reduced following educational 
intervention when Centor scores are used, 
but it is unclear whether there is a direct 
association.28 Another study examined 
diagnostic coding and prescribing but was 
unable to assess for documentation of 
severity markers to aid prescribing.29 

The primary aim of this study was to 
ask the question: does evidence of full 
documentation of the clinical signs and 
symptoms of tonsillopharyngitis in the 
notes reduce the prescribing of antibiotics? 

Centor and McIsaac (Modified 
Centor score) criteria 
Combinations of symptomatic and 
epidemiologic features have been used 
to develop clinical scores predicting the 
likelihood of tonsillopharyngitis being 
caused by GABHS.30,31 Shaikh et al 
argued that none is sufficiently sensitive 
and specific to eliminate the need for 
microbiologic testing in children and 
adolescents given that even subjects 
with all clinical features in a particular 
scoring system can be confirmed to 
have streptococcal pharyngitis only 
approximately 35–50% of the time.3,32 
On the contrary, other guidelines argue 
there is no need for testing, except in 
specific circumstances.11,12,18,33

The McIsaac Score6 or the Modified 
Centor Criteria (MCC), derived from 
521 patients from a family practice 
in Toronto, Canada, and validated 

on 621 patients from 49 Ontario 
communities,34 adjusts the Centor score 
on the basis of the patient’s age. It is 
a clinical scoring tool to aid clinicians 
in prescribing antibiotics for acute 

tonsillopharyngitis in low-risk situations. 
Its use has been shown to reduce antibiotic 
prescribing by 88%.35 Box 1 provides the 
diagnostic criteria and pre-test probability 
of streptococcal infection in relation to this 
score.36 The diagnostic criteria have been 
available for many years and form part of 
guidelines in the UK, USA and Australia. 
However, the score is not specifically 
mentioned in the Australian guidelines.18

Recently, the Infectious Disease 
Society of America (IDSA) and American 
College of Physicians (ACP) revised the 
interpretation of the Centor score by 
suggesting that a rapid antigen detection 
test (RADT) ± culture be performed for 
every patient with a score of two or more 
(except in cases where obvious viral 
clinical and epidemiological features are 
present).3,11,12,18 Studies have shown that 
this reduces antibiotic prescribing.37,38 The 
National Institute of Clinical Excellence 
(NICE) and the Scottish Intercollegiate 
Guidelines Network suggest considering 
antibiotics for patients with scores of 
three or more. 

GABHS is generally more common 
in children than infants and adults,5 
with overprescribing an issue for all 
groups. This study involved paediatric 
and adult populations, making the MCC 
an appropriate clinical tool to use.6,7,9 

Methods
An exhaustive search for case-note entries 
for patients aged between 3 and 69 years 
diagnosed with pharyngitis, tonsillitis 
and tonsillopharyngitis between January 
and December 2015 was performed by 
using a filter and extraction method on 
Best Practice39 and ZedMed.40 Exclusion 
criteria were: those under three years of 
age and over 69 years of age, and those 
with high-risk comorbidities as identified 
by NICE.11,18 This allowed for analysis of 
low-risk patient characteristics that are 
commonly seen in Australian general 
practice.41 

On the basis of the Australian Standard 
Geographical Classification – Remoteness 
Areas systems, the rural clinics involved 
in this study were classified as RA2 
(Large Inner Regional Centre – South 
Australia) and RA3 (Small Outer Regional 

Centre – South Australia) general 
practices. Ethical approval was sought 
from The Royal Australian College of 
General Practitioners (RACGP) National 
Research & Evaluation Ethics Committee 
(Approval number: NREEC 17-001) 
before data collection began. Patients 
were de-identified and therefore no 
identifiable data were included in the 
Excel spreadsheet. 

The data were collected by the lead 
author (CP). A total of 21 clinicians were 
involved (13 fellowed general practitioners 
[GPs] and eight registrars) from the two 
clinics. There was no way of knowing 
whether these clinicians had knowledge 
of MCC. The lead author was not working 
at the practices in the period during which 
the data were obtained. Subordinate 
authors reviewed, critiqued and cleaned 
the data set before it was presented to 
additional authors who assisted with 
statistical analysis.

Patients included in the study were 
those who had presented for the first 
time for a new illness and had a recent 
onset of symptoms (three days or less). 
Patients who presented more than once 
were analysed further to assess from their 

Box 1. Pre-test probability 
and diagnostic criteria of the 
Modified Centor Criteria score for 
streptococcal tonsillopharyngitis

Modified Centor 
Criteria score

Probability of 
streptococcal 

tonsillitis

–1 or 0 1–2%

1 5–10%

2 11–17%

3 28–35%

4 51–53%

5 51–53%

Age range (group A β-haemolytic streptococcus 
rare in patients aged <3 years): 3–14 years = +1; 
15–44 years = 0; ≥45 years = –1
Exudate or swelling on tonsils: Yes = 1; No = 0
Tender/swollen anterior cervical lymph nodes: 
Yes = 1; No = 0
Fever (temperature ≥38˚C): Yes = 1; No = 0
Cough: Absence = 1; Presence = 0
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medical notes whether this was a new 
illness or a continuation of the original 
one. Only the former were included in the 
analysis. If it was not clear from the notes 
whether this was a first presentation, then 
the patient was not included in the data. 

Study data are summarised as means ± 
standard deviations (SD), medians and 
interquartile ranges (IQR), or frequencies 
and percentages as appropriate. Analyses 
were performed using STATA version 
14.0 (Stata Corp, Texas, USA).42 MCC 
yes and no demographics were compared 
using chi-squared tests. The odds ratios 
(OR) and P values were calculated using 
multivariable, adjusted mixed effects 
logistic regression, allowing for potential 
confounders, with clinicians as random 
effects (ie random intercepts). Statistical 

significance was set at P <0.01 to allow 
for multiple tests. 

Results
A total of 1761 patient consultations were 
screened. After exclusion criteria were 
applied, 1554 patients were analysed. 
None of these consultation notes had 
the term ‘Centor’ documented. In 
733 consultations, the practitioner’s 
documentation did not account for one 
or more of the MCC criteria required to 
calculate a score. The total number of 
patients who were prescribed antibiotics 
was 1265 (81.4%). Disregarding the MCC 
score, 77.7% (n = 638) of patients were 
prescribed antibiotics by clinicians who 
accounted for all the criteria for MCC 

in their assessment of the patient. Only 
36 patients (2.3%) had a swab for culture 
sent for analysis. Of those, 23 cases were 
negative but had antibiotics prescribed.

When taking into consideration all 
clinicians, documented evidence of 
history and examination covering MCC 
components was associated with a 
statistically significantly lower rate of 
antibiotic prescribing (Table 1, 77.7% 
versus 85.5%, P <0.001). Within the MCC 
groups, 17 (16.5%) patients with a score of 
0 were prescribed antibiotics; 80 (58.8%) 
with a score of 1; 109 (86.5%) with a score 
of 2; 167 (87.4%) with a score of 3 and 
100% with a score of 4 or more (Table 2).

Statistically significant associations 
were found for age group and MCC 
documentation after adjusting for other 

Table 1. Demographics of the patients, clinicians and clinics involved as well as antibiotic prescribing with respect to 
Modified Centor Criteria documentation (n = 1554), chi-squared P values shown

Factor Level MCC – No MCC – Yes Total P value

Participants (n) 733 821 1,554

Antibiotics given No 106 (14.5%) 183 (22.3%) 289 (18.6%) <0.001

Yes 627 (85.5%) 638 (77.7%) 1,265 (81.4%)

Sex Male 281 (38.3%) 320 (39.0%) 601 (38.7%) 0.80

Female 452 (61.7%) 501 (61.0%) 953 (61.3%)

Age, median (IQR) 21.0 (10.0, 33.0) 13.0 (9.0, 27.0) 16.0 (9.0, 30.0) <0.001

Clinician Fellow 369 (50.3%) 382 (46.5%) 751 (48.3%) 0.13

Registrar 364 (49.7%) 439 (53.5%) 803 (51.7%)

MCC score 0 0 (0.0%) 103 (12.5%) 103 (6.7%) <0.001

1 0 (0.0%) 136 (16.6%) 136 (8.9%)

2 0 (0.0%) 126 (15.3%) 126 (8.1%)

3 0 (0.0%) 191 (23.3%) 191 (12.3%)

4 0 (0.0%) 160 (19.5%) 160 (10.3%)

5 0 (0.0%) 105 (12.8%) 105 (6.8%)

No 733 (100.0%) 0 (0.0%) 733 (100%)

Age group (years) 3–14 226 (30.8%) 510 (62.1%) 736 (47.4%) <0.001

15–44 446 (60.8%) 240 (29.2%) 686 (44.1%)

45–69 61 (8.3%) 71 (8.6%) 132 (8.5%)

Clinic 1 451 (61.5%) 455 (55.4%) 906 (58.3%) 0.01

2 282 (38.5%) 366 (44.6%) 648 (41.7%)

IQR; interquartile range; MCC, Modified Centor Criteria
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variables in the multivariable model 
and the random effects (Table 3). The 
odds of being prescribed antibiotics 
when there was no MCC documentation 
were 2.4 times that of patients for 
which full documentation was recorded 
after adjusting for sex, age, clinic and 
clinician (OR: 2.445; 95% confidence 
interval: 1.80, 3.32; P <0.001). Antibiotic 
prescription rates were lower for the two 
older age groups when compared with 
patients aged 3–14 years (P <0.001).

Given these findings, a suggested 
approach to the management of GABHS 
tonsillopharyngitis was devised, as shown 
in Figure 1.

Discussion
The demographic characteristics of 
the population were comparable to 
the Australian population in terms of 
sex and age.41 This study showed that 
adequate documentation was lacking in 
almost half of the consultations. It also 
showed that antibiotic prescribing for 
tonsillopharyngitis is a common practice 
irrespective of MCC score. This is in 
contrast with guidelines in Australia, 
UK and USA.3,11,12,18 Overall, antibiotic 
prescribing rates were higher than those 
reported in a recent Australian study.43 

Antibiotics were prescribed significantly 
less often for patients who had all MCC 
criteria documented in their medical 
records. A compelling finding shown here 
is that when a clinician accounts for all 
the data points in their assessment that 
are required to calculate a validated score 
such as the MCC, prescribing of antibiotics 
approaches empirically validated practice. 
Therefore, inclusion of consultations 
with evidence of missing data of MCC 
criteria is important. However, room for 
improvement was evident, given that 
patients scoring 0, 1 and 2 still received 
antibiotics unnecessarily. 

There was a similarity in prescribing 
for patients with a score of 2 and 3 in 
comparison to those cases where there 
was inadequate documentation. This 
may create an unexplained paradigm of 
reduced prescribing in the cases where full 
documentation was provided, given that all 
those with scores of 4–5 were prescribed 

antibiotics. It may be that prescribing rates 
for those who scored 1 (ie those who do 
not have tonsillitis) could account for the 
lower prescribing rates overall. Irrespective 
of this, this study will hopefully educate 
clinicians two-fold, in that:
•	 documentation is important to 

formulate an appropriate evidence-
based management plan

•	 patients with scores of ≤2 (possibly 
even ≤3) do not need antibiotics. 

Antibiotics were prescribed for 100% of 
patients who scored 4 and 5, which may 
have been necessary on the basis of the 
clinician’s assessment. However, there 
is an argument that low-risk patients 
who have these scores do not always 
need antibiotics, given the low risk of 
complications and the fact that these 
presentations may be viral in origin.16,44,45

The results of this study show that 
antibiotic prescribing in the younger age 
groups is high irrespective of whether 
the MCC criteria are addressed or 
not. This may be because a younger 
population has a higher incidence of 

GABHS and therefore correlates to 
higher prescribing.3–5 However, it is also 
important to note that prescribing was 
high when the MCC was 1 or 2 in this 
age group. Again, this deviates from the 
guidelines.3,11,12,18 The older age groups 
did have reduced prescribing rates, 
which is reassuring given that these 
age groups historically tended to have 
over-prescribing for respiratory-type 
infections.21 

While other studies have analysed 
many parameters of patient, clinician 
and consultation factors in relation to 
antibiotic prescribing in sore throat, 
we believe this is the first study of this 
phenomenon to consider specific signs 
and symptoms in individual patients 
in relation to prescribing decisions. 
Therefore, the divergence in our results 
from existing research may be explained 
by the factor of ‘signs and symptoms 
gathered’ and considered by the clinician 
in their decision making, as opposed to 
focusing on clinician experience and 
demographics more globally.

Table 2. Comparison of antibiotic prescribing across the Modified Centor Criteria 
scores and those not documented

Modified Centor 
Criteria score Antibiotics given (%)

No Yes Total

0 86
(83.5)

17
(16.5)

103
(100.0)

1 56
(41.2)

80
(58.8)

136
(100.0)

2 17
(13.5)

109
(86.5)

126
(100.0)

3 24
(12.6)

167
(87.4)

191
(100.0)

4 0
(0.0)

160
(100.0)

160
(100.0)

5 0
(0.0)

105
(100.0)

105
(100.0)

No 106
(14.5)

627
(85.5)

733
(100.0)

Total 289
(18.6)

1,265
(81.4)

1,554
(100.0)
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Guidelines from NICE recommend 
considering three-day delayed 
prescription or immediate antibiotics for 
those with an MCC of >3.11,12 This was 
based on a Cochrane review showing that 
delayed prescribing reduced antibiotic 
use (from 93% to 32%) when compared 
with immediate antibiotic prescribing for 
respiratory infections.24,46,47 The delayed 
antibiotic strategy may be an option for 
patients with scores of 3–5 who may not 
need antibiotics; it may also improve 
cost-effectiveness, given that evidence 
shows antibiotic compliance is poor.48 

RADT is controversial but is supported 
by the IDSA and ACP. Our study showed 
that swabbing is not common practice. 
The role of swabs in investigating GABHS 
may be most advantageous in treatment 
of high-risk patients, delayed antibiotics 
and failed treatment. Shulman et al 
reported that using RADT may indeed 
reduce antibiotic prescribing. 3 It raises 
the question of whether laboratory 
testing would have reduced the antibiotic 
prescribing in this sample of patients and 
by how much. 

Limitations
The major limitation of this study is that it 
relies on retrospective analysis of medical 

records and assumes that data recorded 
is an accurate reflection of information 
gathered during clinical encounters. All 
medical practitioners are compelled to 
document every critical aspect of every 
assessment they make throughout their 
career for both medicolegal and clinical 
purposes. Therefore, it is reasonable 
to assume that the record reflects the 
reality of the assessment made in each 
encounter. Consequently, it is justified 
to include encounters in our dataset for 
which insufficient data were recorded 
by the clinician, as perhaps the most 
inappropriate of prescribing habits within 
the spectrum are those where antibiotics 
are prescribed in the absence of even a 
complete assessment of the patient being 
documented. Another limitation is the 
inability to know for certain whether any 
of the clinicians were aware of the MCC, 
which could bias the results. 

Conclusion
This study showed that prescribing of 
antibiotics in tonsillopharyngitis within 
low-risk populations was high. The 
importance of adequate documentation 
to facilitate treatment is important. 
Clinicians in Australia may choose not 
to use diagnostic testing, but there is a 

place for this in certain situations. Patient 
satisfaction can be maintained irrespective 
of whether antibiotics are given, and 
using the MCC as a rationale for decisions 
could be the starting point. To date, there 
is an absence of management guidelines 
specifically for this group of infections in 
the RACGP’s current portfolio of guidance 
for GPs. 

Future studies that investigate the 
characteristics of clinicians who routinely 
prescribe antibiotics for these infections 
may identify those who could benefit 
from education programs. Another 
potential course of investigation would 
be to look at whether laboratory testing 
reduces antibiotic prescribing in the 
general population in general practice.
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Figure 1. Suggested approach for the management of presumed group A β-haemolytic 
streptococcus tonsillopharyngitis using the Modified Centor Criteria
*Adequate and clear instructions to patients/parents should be given regarding the treatment 
option chosen.

†Risk factors include:
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•	 significant heart, lung, renal, liver or neuromuscular disease; cystic fibrosis; young children 

born prematurely.
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