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ABSTRACT
PURPOSE To quantify the risk of peritonsillar abscess (PTA) following consultation 
for respiratory tract infection (RTI) in primary care.

METHOD A cohort study was conducted in the UK Clinical Practice Research 
Datalink including 718 general practices with 65,681,293 patient years of follow-
up and 11,007 patients with a first episode of PTA. From a decision tree, Bayes 
theorem was employed to estimate both the probability of PTA following an RTI 
consultation if antibiotics were prescribed or not, and the number of patients 
needed to be treated with antibiotics to prevent 1 PTA.

RESULTS There were 11,007 patients with PTA with age-standardized incidence 
of new episodes of PTA of 17.2 per 100,000 patient years for men and 16.1 for 
women; 6,996 (64%) consulted their practitioner in the 30 days preceding PTA 
diagnosis, including 4,243 (39%) consulting for RTI. The probability of PTA fol-
lowing an RTI consultation was greatest in men aged 15 to 24 years with 1 PTA 
in 565 (95% uncertainty interval 527 to 605) RTI consultations without antibiot-
ics prescribed but 1 in 1,139 consultations (1,044 to 1,242) if antibiotics were 
prescribed. One PTA might be avoided for every 1,121 (975 to 1,310) additional 
antibiotic prescriptions for men aged 15 to 24 years and 926 (814 to 1,063) for 
men aged 25 to 34 years. The risk of PTA following RTI consultation was smaller 
and the number needed to treat higher at other ages and risks were lower in 
women than men.

CONCLUSIONS The risk of PTA may be lower if antibiotics are prescribed for RTI 
but even in young men nearly 1,000 antibiotic prescriptions may be required to 
prevent 1 PTA case. We caution that lack of randomization and data standardiza-
tion may bias estimates.

Ann Fam Med 2020;18:390-396. https://doi.org/10.1370/afm.2570.

INTRODUCTION

Widespread unnecessary use of antibiotics is contributing to the 
development of antimicrobial drug resistance with increased 
risk of infections from difficult-to-treat antibiotic-resistant 

organisms.1,2 Strategies designed to limit antimicrobial drug resistance in 
health care settings focus on reducing inappropriate prescribing of antibi-
otics,3 while ensuring antibiotics remain available for use when required.4 
Reduction of antibiotic prescribing raises a concern that fewer antibi-
otic prescriptions might increase the risk of serious bacterial infections. 
In a recent study, we found evidence that peritonsillar abscess (PTA), 
also known as quinsy, may be more frequent at family practices which 
prescribe fewer antibiotics for respiratory infections.5 This is plausible 
because a meta-analysis of 8 clinical trials found that antibiotic treatment 
for sore throat reduced the risk of PTA, but the review included only 
25 cases of PTA, of which 16 were from a trial reported in 1951 when 
quinsy was more common.6 Peritonsillar abscesses are less frequent now.7 
There is often evidence of infection with multiple microorganisms8 but 
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group A streptococcal and Fusobacterium necrophorum 
infections may be the most common pathogens.9 The 
present study aimed to quantify the risks of PTA fol-
lowing a respiratory tract infection (RTI) consultation 
according to whether antibiotics were prescribed or 
not. We determined how often cases of peritonsillar 
abscesses arose in patients who had previously con-
sulted for RTI and quantified the effect of antibiotic 
treatment on the risks of PTA. We aimed to integrate 
these empirical estimates into a model to inform clini-
cal decisions.

METHODS
Study Population
A population-based cohort study was conducted using 
primary care electronic health records from the UK 
Clinical Practice Research Datalink (CPRD). The 
CPRD is a database of fully anonymized electronic 
health records from approximately 7% of UK family 
practices. CPRD data are broadly representative of the 
UK population, and the high quality of CPRD data has 
been confirmed in many studies.10,11 The study popula-
tion was the entire registered patient population of the 
Clinical Practice Research Datalink, from January 1, 
2002 through December 31, 2017, including nearly 10 
million registered patients.

Main Measures
The primary outcome was a first diagnosis of PTA in 
primary care electronic health records from general 
practice consultations, referrals, or hospitals. Diagno-
ses were defined using medical codes for “peritonsillar 
abscess” or “quinsy”. For each participant with PTA, we 
evaluated consultation records before the PTA diagno-
sis to estimate the proportion of cases with consulta-
tions for self-limiting RTI or any consultation, and the 
proportion of patients prescribed an antibiotic within 
7, 14, 30, or 60 days preceding a PTA diagnosis. We 
defined comorbidity as present or absent in each per-
son year using the seasonal flu at-risk codes that iden-
tify groups at higher risk of infection who may benefit 
from an influenza vaccination. Smoking status was 
evaluated using records of smoking status, smoking 
cessation advice, and smoking cessation prescriptions 
to categorize patients as current smokers, ex-smokers, 
and non-smokers. Patients with no evidence for smok-
ing were categorized as non-smokers.

We estimated the consultation rate for self-limiting 
RTIs and the proportion of RTI consultations that 
resulted in an antibiotic prescription from a sample of 
the entire CPRD database. This was because the data 
extract represented by all respiratory consultations in 
the CPRD database is unfeasibly large, and analysis of 

a data set of that magnitude is not permitted under the 
terms of our data license. We drew a random sample 
from the CPRD denominator file after stratifying by 
general practice, sex, 5-year age group, and calendar 
years from 2002 through 2017. This resulted in a total 
sample of 671,830 patients whose data was used to 
estimate age-standardized and age-specific consultation 
rates for self-limiting RTIs, and the proportion of RTI 
consultations which resulted in an antibiotic prescrip-
tion. Self-limiting RTIs included “upper respiratory 
infections”, colds, sore throat, cough and bronchitis, 
otitis media and sinusitis, as reported previously.12,13

Statistical Analyses
Person time at risk was calculated from January 1, 2002 
or the start of the patient’s record, if later; follow-up 
was completed on December 31, 2017 or the end of the 
patient’s record, if later. Incident events were first-ever 
diagnoses of PTA during this period that were more 
than 12 months after the start of the patient’s record. 
Incidence rates were age-standardized using the Euro-
pean Standard Population for reference. Age-specific 
incidence rates were calculated for 5-year age groups. 
The remaining analyses were conducted using 10-year 
age groups from 0 to 4 years, 5 to 14 years, then 
10-year age groups, to 85 years and older. All data 
were analyzed in R, version 3.5.0 (Project for Statisti-
cal Computing).

Decision Tree
A decision tree was costructed.14 Among the popula-
tion of patients registered in primary care, consulta-
tions for RTI lead to antibiotic prescription for some 
but not for others. Cases of PTA may arise with or 
without a prior antibiotic prescription. The  prob-
abilities that determine each transition are outlined 
in Table 1. A Bayesian approach was used to calculate 
the risk of PTA, according to whether or not patients 
had consulted for a RTI and whether or not they were 
prescribed an antibiotic on the date of a RTI consulta-
tion.15 Using the notation shown in Table 1 we calcu-
lated the probability of PTA, given that the patient had 
consulted for RTI and been prescribed an antibiotic or 
not. The number of additional antibiotic prescriptions 
required to prevent 1 case of PTA (number needed to 
treat) was calculated as the reciprocal of the difference 
in probabilities (Table 1). In order to optimize preci-
sion, estimates represented the average values during 
the period from 2002 through 2017. Uncertainty 
intervals for probabilities were estimated by taking 
1,000 random draws from the beta distribution.16 The 
probability of PTA following a RTI consultation was 
plotted by age and sex, together with 95% uncertainty 
intervals. 
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Sensitivity Analyses
In sensitivity analyses, we analyzed data for a subset 
of general practices in England that were eligible for 
linkage to hospital discharge record data (Hospital 
Episodes Statistics). In the linked sample, we identi-
fied cases of peritonsillar abscess from hospital admis-
sions where PTA (ICD-10 code J36) was the primary 
diagnosis. We conducted analyses of cases of PTA 
that were recorded either in primary or hospital care, 
as well as hospital admissions for PTA as a separate 
group.

RESULTS
Incidence of Peritonsillar Abscess
There were 9,870,559 registered patients from 718 
general practices, with 65,681,293 of follow-up, 
included in the analysis. There were 11,007 patients 
with a first episode of PTA from 2002 through 2017, 
53% of patients were male and 75% of PTA patients 
were aged 15-44 years (Table 2). The age-standard-
ized incidence of new episodes of PTA was 17.2 per 
100,000 patient years for men and 16.1 for women. 
From 2002 through 2017, annual age-standardized 
incidence rates ranged from 12.7 to 19.5 per 100,000 
for both men and women with no consistent trend. 
Age-specific incidence rates revealed that the incidence 
of PTA increased with age up to patients aged 15-19 
years (45.3 per 100,000 patient years, 95% CI, 44.7-
45.8, for men and 51.8 per 100,000 patient years, 51.3-
52.4, for women) and then decreased with increasing 
age (Supplemental Figure 1, available at https://www.
Ann​Fam​Med.org/content/18/5/390/suppl/DC1/).

Table 1. Definition and Data Source for Probabilities

Term Explanation Data Source

P(RTI) Probability of a person consulting with RTI in a 30-day period From RTI consultation rate per 30 days in CPRD

P(AB|RTI) Probability of receiving an AB prescription on the same date 
as an RTI consultation

From proportion of RTI consultations with AB pre-
scribed, from CPRD

P(PTA) Probability of PTA, per 30 days From incidence of PTA in CPRD

P(RTI|PTA) Probability of patients with PTA having consulted for an  
RTI in the 30 days preceding their PTA diagnosis

Proportion of PTA cases with previous RTI consulta-
tion, calculated from CPRD

P(PTA|RTI) Probability of PTA arising in the 30 days following an  
RTI consultation

P (RTI | PTA) P (PTA)

P (RTI)

P(PTA|[AB|RTI]) Probability of patients with PTA having consulted for an  
RTI and received AB prescription

P ([AB | RTI] | PTA) P ([PTA | RTI])

P (AB | RTI)

P(PTA|[No AB|RTI]) Probability of patients with PTA having consulted for an  
RTI and not received an AB prescription

P ([No AB | RTI] | PTA) P ([PTA | RTI])

P (No AB | RTI)

NNT The number of additional antibiotic prescriptions required  
to prevent 1 case of PTA

1

P (PTA | [AB | RTI]) – P (PTA | [No AB | RTI])

AB = antibiotic; CPRD = Clinical Practice Research Datalink; NNT = number needed to treat; P = probability; PTA = peritonsillar abscess; RTI = respiratory tract infection.

Table 2. Characteristics of Patients With 
Peritonsillar Abscess

Characteristic
Total,  

No. (%)
Male,  

No. (%) 
Female,  
No. (%) 

Total 11,007 (100) 5,817 (53) 5,190 (47)

Age group, y    

0-4 72 (1) 42 (1) 30 (1)

5-14 681 (6) 316 (5) 365 (7)

15-24 3,330 (30) 1,737 (30) 1,593 (31)

25-34 2,531 (23) 1,255 (22) 1,276 (25)

35-44 2,415 (22) 1,330 (23) 1,085 (21)

45-54 1,051 (10) 611 (11) 440 (8)

55-64 535 (5) 311 (5) 224 (4)

65-74 278 (3) 153 (3) 125 (2)

75-84 89 (1) 54 (1) 35 (1)

≥85 25 (0) 8 (0) 17 (0)

Period of diagnosis    

2002-2006 3,919 (36) 2,042 (35) 1,877 (36)

2007-2011 3,782 (34) 2,039 (35) 1,743 (34)

2012-2017 3,306 (30) 1,736 (30) 1,570 (30)

Comorbidity    

Absent 7,864 (71) 4,268 (73) 3,596 (69)

Present 3,143 (29) 1,549 (27) 1,594 (31)

Smoking status    

Current smoker 3,758 (34) 2,078 (36) 1,680 (32)

Ex-smoker 1,292 (12) 673 (12) 619 (12)

Non smoker 5,957 (54) 3,066 (53) 2,891 (56)

Season    

Winter (Dec-Feb) 2,946 (27) 1,535 (26) 1,411 (27)

Spring (Mar-May) 2,897 (26) 1,530 (26) 1,367 (26)

Summer (June-Aug) 2,624 (24) 1,397 (24) 1,227 (24)

Fall (Sep-Nov) 2,540 (23) 1,355 (23) 1,185 (23)

https://www.Ann​Fam​Med.org/content/18/5/390/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/5/390/suppl/DC1/
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Patients with PTA were more likely to be smokers 
(34% of PTA patients were current smokers compared 
with 16% of person-time in a sample of the general 
population), while 12% of PTA patients and the gen-
eral population sample were recorded ex-smokers. 
This effect was consistent when stratifying by sex 
and remained consistent over time. The prevalence 
of comorbidity was lower among PTA cases (28.6%) 
than in the general population (40.8% of all follow-up 
time was in patients with comorbidities). This pattern 
persisted when stratifying by sex. When stratifying by 
age, comorbidity prevalence was lower in PTA patients 
than in the general population in people aged 15-64 
years, but not in people aged less than 15 years or 
over 64 years. PTA was evenly distributed across the 
general practice English Index of Multiple Deprivation 
deciles (Table 2). There were slightly more cases in 
winter and spring than in summer and fall.

Consultation and Prescription Patterns Before 
Peritonsillar Abscess Diagnosis
Of the 11,007 patients with PTA, 6,996 (64%) had 
consulted their general practitioner in the 30 days pre-
ceding diagnosis of PTA, including 4,243 (39%) who 
consulted due to any self-limiting RTI. The majority 
of consultations occurred in the 7 days preceding the 
PTA diagnosis. Similar patterns of associations were 
observed when considering 14-day and 60-day thresh-
olds. There were 3,782 (34%) patients who received a 
prescription for antibiotics in the 30 days before PTA 
diagnosis (Table 3).

Decision Tree
A decision tree was constructed to calculate the 
30-day probability of RTI consultation, antibiotic 
prescription, and PTA diagnosis. For the whole popula-
tion, the probability of consultation for self-limiting 
RTI in a 30-day period was 0.0275 (95% CI, 0.0275-
0.0276). The probability of antibiotic prescription at a 

self-limiting RTI consultation was 0.483 
(95% CI, 0.483-0.484) (Supplemental 
Figure 2, available at https://www.Ann​
Fam​Med.org/content/18/5/390/suppl/
DC1/). Age- and sex-specific probabili-
ties of PTA, given that patients had con-
sulted for RTI, were also calculated (Sup-
plemental Table 1, available at https://
www.AnnFamMed.org/content/18/5/390/
suppl/DC1/). The probability of PTA 
was higher in men than women and was 
greatest between those aged 15-34 years 
(Figure 1). In both men and women, and 
at all ages, the probability of PTA fol-
lowing a RTI was lower if an antibiotic 

was prescribed. The number needed to treat with an 
antibiotic, to prevent 1 case of PTA, was also calcu-
lated for each age-sex group. The number needed to 
treat was lower for patients with the highest probabil-
ity of PTA. For patients aged 25-34 years, the number 
of patients with RTI who would need to be prescribed 
an antibiotic to prevent 1 PTA case was 926 (95% CI, 
814-1,063) for men and 1,984 (95% CI, 1,756-2,263) 
women. The numbers were similar in men and women 
aged 15-24 and 35-44 years but were substantially 
greater for either younger or older patients (Table 4).

Linked Hospital Episodes Data
In the subset of patients with linked hospital records, 
the age-standardized incidence of PTA was 20.6 per 
100,000 patient years for men and 19.0 per 100,000 
patient years for women. The distribution of cases 
over time and between age groups was similar between 
CPRD and Hospital Episodes Statistics data (Supple-
mental Figure 1). Estimates of the risk of PTA with 
and without antibiotics were consistent with data from 
CPRD. The protective effect of antibiotics was also evi-
dent when considering only PTA cases resulting in hos-
pitalization (Supplemental Figure 3, available at https://
www.AnnFamMed.org/content/18/5/390/suppl/DC1/).

DISCUSSION
Principal Findings
There have been few large population-based studies 
of PTA.7 This study provides precise estimates for dis-
ease incidence and shows that PTA is most frequent in 
young people aged 15-24 years and is more frequent in 
men. Nearly two-thirds of patients consulted with their 
general practitioner in the 30 days before PTA diag-
nosis, with about one-half of these consultations being 
recorded as self-limiting RTIs. The analyses demonstrate 
a protective effect of antibiotic prescribing against PTA 
following a RTI consultation for both men and women 

Table 3. Proportion of Patients With PTA Who Consulted  
a GP or Were Prescribed Antibiotics Prior to Their First PTA 
Diagnosis (N = 11,007) 

Days Preceding 
PTA Diagnosis

PTA Patients Consulting 
For, No. (%)

PTA Patients 
Prescribed Antibiotic 

in the Same 
Period, No. (%)RTI Any Reason  

7 3,406 (30.9) 5,358 (48.7) 2,826 (25.7)

14 3,874 (35.2) 6,215 (56.5) 3,305 (30.0)

30 4,243 (38.5) 6,996 (63.6) 3,782 (34.4)

60 4,556 (41.4) 7,903 (71.8) 4,185 (38.0)

GP = general practitioner; PTA = peritonsillar abscess; RTI = respiratory tract infection.

https://www.Ann​Fam​Med.org/content/18/5/390/suppl/DC1/
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https://www.AnnFamMed.org/content/18/5/390/suppl/DC1/
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and in all age groups. The overall risk of PTA was low, 
however, and 1,000 or more antibiotic prescriptions 
would be required to prevent 1 PTA even in the age 
group at highest risk. Consultation rates for respiratory 
illness are considerably higher in women than men and 
this may account for the lower risk of PTA following a 
consultation for RTI in women than men.

Strengths and Weaknesses 
of the Study
The study benefited from a very large sample 
size drawn from all parts of the United King-
dom. The study population comprised almost 
10 million patients, with 11,007 PTA cases 
over 16 years, providing precise estimates for 
a rare outcome. A key limitation of this study 
is that its nonrandomized design meant that 
patients were not randomly assigned to anti-
biotic treatment. It is likely that patients who 
received antibiotics had more severe illness, 
and a greater risk of PTA, than patients who 
did not receive antibiotics. Consequently, 
the risk of PTA in antibiotic-treated patients 
may have been overestimated, and the risk in 
untreated patients underestimated, in com-
parison with a random allocation. As a result, 

the protective effect of antibiotic treatment may have 
been underestimated and the true number of antibiotic 
prescriptions needed to prevent 1 PTA may be lower 
than we have estimated. It was not possible to include 
data on symptoms or severity of RTIs; we searched 
patients’ records for markers of illness severity includ-
ing fever, lymphadenitis, or mention of Centor 

Figure 1. Age- and sex-specific 30-day probability of PTA in patients who consulted for self-limiting 
RTI, with and without antibiotic prescription. 

PTA = peritonsillar abscess; RTI = respiratory tract infection.

Note: Vertical lines represent 95% uncertainty intervals.
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Table 4. Estimated Number of Antibiotic Prescriptions 
Required to Prevent 1 Case of PTA by Age Group and Sex

Age 
Group, y

Antibiotic Prescriptions to Prevent 1 PTA 

Male, No. (95% CI) Female, No. (95% CI)

0-4 170,895 
(–3,454,195 to 3,610,347)

195,903 
(−4,477,555 to 4,509,199)

5-14 25,042 (15,160-63,304) 17,982 (11,927-35,987)

15-24 1,121 (975-1,310) 2,032 (1,770-2,366)

25-34 926 (814-1,063) 1,984 (1,756-2,263)

35-44 1,139 (1,002-1,314) 2,440 (2,154-2,780)

45-54 2,107 (1,798-2,512) 4,805 (4,093-5,684)

55-64 6,386 (4,818-9,074) 12,559 (9,591-17,435)

65-74 12,076 (8,410-19,391) 19,876 (13,857-32,275)

75-84 19,386 (10,941-53,619) 45,266 (23,961-139,012)

≥85 33,156 (11,691-164,491) 33,298 (12,465-178,502)

PTA = peritonsillar abscess.
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criteria,17 but these were recorded in a very small num-
ber of cases. As noted by others, not all consultations 
in primary care electronic records have a clinical code 
assigned.18 Almost one-third of PTA patients consulted 
their general practitioner with a self-limiting RTI in 
the 30 days preceding their PTA diagnosis, but this 
figure may be an underestimate because it is known 
that acute illness presentations are not always accu-
rately coded in primary care.18 The data for the study, 
recorded prospectively by family physicians and other 
primary care professionals, was for clinical practice use, 
not research. Thus, standardized recording procedures 
were not used, leading to variability in data recording. 
The estimates represent values expected at an average 
practice, but actual values could vary depending on 
consultation and prescription rates or data recording 
procedure used at different practices. Previous stud-
ies have shown that diagnoses recorded in electronic 
health records have high predictive validity11 but there 
is evidence of differential recording in alternative data 
sources.19 Our analyses showed that analysis of hospital 
records, in addition to primary care records, did not 
change conclusions overall. In a clinical trial, an overall 
effect is usually estimated before sub-group analyses 
are performed, but this approach is not always desir-
able in epidemiological analysis of population data, 
especially when rates vary considerably by age.20,21 In 
light of the age-related variations of PTA incidence, we 
analyzed data by sub-group of age and sex but note 
that small differences across sub-groups should be 
interpreted with caution.

Comparison With Previous Studies
In a previous study, there was evidence that general 
practices with lower rates of antibiotic prescription for 
RTI had a higher incidence of PTA,5 estimating that 
there might be 1 additional case of PTA over 10 years 
for a general practice that reduced antibiotic prescrib-
ing for RTI by 10%.5 The present patient-level analyses 
show that antibiotic prescription at a RTI consultation 
is associated with reduced risk of PTA, consistent with 
the more limited evidence from randomized clinical 
trials. In a review of randomized controlled trials,6 the 
relative risk of PTA within 60 days of a sore throat 
was 0.15 (95% CI, 0.05-0.47) after antibiotic treatment 
compared with no antibiotic. Most evidence, how-
ever, was provided by 1 trial published in 1951 with a 
relatively small sample size.6 Previous nonrandomized 
studies also suggested a protective effect of antibiotics 
against PTA but did not quantify age- and sex-specific 
risks following a primary care consultation for RTI.22-24

Our estimates of PTA incidence (16-17 per 100,000 
patient years) from CPRD data were consistent with 
that of previous studies,5 although our study spanned a 

wider time period. Previous studies have been limited 
by not including data from hospital discharge records 
but we found that the associations between PTA inci-
dence and antibiotic use were consistent whether we 
analyzed CPRD data only, or also included Hospital 
Episode Statistics data. Consistent with previous 
studies, our data show an excess of current smokers 
compared with population reference data for smoking 
prevalence.25 Comorbidity is not usually considered as 
a risk factor for PTA.7 Consistent with Klug’s review,7 
there was only weak evidence of seasonality.

The risk of PTA might be higher following pre-
sentations for sore throat or tonsillitis. Respiratory 
infections often have mixed presentation beginning 
with a sore throat, however, followed by symptoms of 
coryza and later cough.26 RTI presentations are also 
often indistinctly coded making analysis of sub-groups 
challenging.18 Clinical guidelines for the management 
of sore throat in the United Kingdom advocate the use 
of clinical risk scoring with either Centor17 or Fever-
PAIN27 scores. Bacteriological testing is discouraged 
and is infrequent in the United Kingdom, possibly in 
contrast to the United States where it is endorsed in 
some clinical guidelines.28

Implications for Clinicians and Policy-Makers
We found that antibiotic prescriptions were protec-
tive against PTA across all age groups studied. The 
absolute risk of PTA was very low, however, and the 
number of antibiotic prescriptions needed to prevent 1 
case of PTA was very high. Even among young adults, 
the highest risk group for PTA, 1,000 or more patients 
consulting with a RTI would need to be prescribed 
antibiotics to prevent a single PTA case. Furthermore, 
a considerable proportion of PTA patients had not pre-
sented to their family physician previously, suggesting 
that their complication would not have been prevent-
able through medical treatment. This adds further 
weight to the growing body of evidence that reducing 
antibiotic prescribing further will not result in a sub-
stantial increase in this outcome, particularly as only 
one-third of PTA patients consulted with a RTI before 
their PTA diagnosis, one-third had nonspecific con-
sultation codes recorded, and one-third of patients did 
not consult at all. The risk of PTA is greater in smokers 
and sore throat consultations may be an opportunity to 
discuss smoking cessation.

To read or post commentaries in response to this article, see it 
online at https://www.AnnFamMed.org/content/18/5/390.

Key words: antibacterial agents; antibiotics; primary health care; respi-
ratory tract infections; peritonsillar abscess; decision support

Submitted September 9, 2019; submitted, revised, January 10, 2020; 
accepted January 27, 2020.

https://www.AnnFamMed.org/content/18/5/390


PERITONSILL AR ABSCESS AND ANTIBIOT IC PRESCRIBING

ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 18, NO. 5 ✦ SEPTEMBER/OCTOBER 2020

396

Author contributions: M.G. wrote the study protocol; J.W. conducted 
data analyses and drafted the paper; J.C., C.B., M.A. and M.G. provided 
advice on data analysis and interpretation, as well as critically reviewing 
the paper. All authors approved the final draft. J.W. is guarantor.

Funding support: The trial is funded by the National Institute for Health 
Research (NIHR) Health Services and Delivery Programme (16/116/46). 
M.G. was supported by the NIHR Biomedical Research Centre at Guy’s 
and St Thomas’ Hospitals. The views expressed are those of the authors 
and not necessarily those of the NHS, the NIHR, or the Department of 
Health. The funder of the study had no role in study design, data col-
lection, data analysis, data interpretation, or writing of the report. The 
authors had full access to all the data in the study and all authors shared 
final responsibility for the decision to submit for publication.

Disclaimer: The lead author (J.W.) affirms that the manuscript is an 
honest, accurate, and transparent account of the study being reported; 
that no important aspects of the study have been omitted; and that any 
discrepancies from the study as originally planned (and, if relevant, reg-
istered) have been explained.

Data sources: The study is based in part on data from the Clini-
cal Practice Research Datalink obtained under license from the UK 
Medicines and Healthcare products Regulatory Agency. However, the 
interpretation and conclusions contained in this report are those of the 
authors alone.

Ethical approval: The protocol for the study was approved by the 
CPRD Independent Scientific Advisory Committee protocol number 
18_041R.

Acknowledgment: The SafeABStudy Group also includes Dr Caroline 
Burgess, Dr Vasa Curcin, Dr Robin Fox (Bicester, Oxfordshire), Prof 
Alastair Hay (University of Bristol), Prof Paul S. Little (University of 
Southampton), Prof Michael V. Moore (University of Southampton), Dr 
James Shearer.

�Supplemental materials: Available at https://www.AnnFamMed.
org/content/18/5/390/suppl/DC1/.

References
	 1.	O’Neill J. Review on antimicrobial resistance. Tackling drug-resistant 

infections globally:​ Final report and recommendations. https://​
amr-review.org/sites/default/files/160518_​Final%20​paper_with​%20​
cover.pdf. Published 2016.

	 2.	House of Commons Health and Social Care Committee. Antimicrobial 
resistance. Eleventh report of session 2017-2019. London, UK:​ House 
of Commons;​ 2018.

	 3.	Department of Health. UK 5 Year Antimicrobial Resistance Strategy 2013 
to 2018. London, UK:​ Department of Health and Social Care;​ 2013.

	 4.	Laxminarayan R, Matsoso P, Pant S, et al. Access to effective antimi-
crobials:​ a worldwide challenge. Lancet. 2016;​387(10014):​168-175. 

	 5.	Gulliford MC, Moore MV, Little P, et al. Safety of reduced antibiotic 
prescribing for self limiting respiratory tract infections in primary 
care:​ cohort study using electronic health records. BMJ. 2016;​354:​
i3410.

	 6.	Spinks A, Glasziou PP, Del Mar CB. Antibiotics for sore throat. 
Cochrane Database Syst Rev. 2013;​11(11):​CD000023. 

	 7.	Klug TE. Peritonsillar abscess:​ clinical aspects of microbiology, risk 
factors, and the association with parapharyngeal abscess. Dan Med 
J. 2017;​64(3):​B5333.

	 8.	Powell EL, Powell J, Samuel JR, Wilson JA. A review of the patho-
genesis of adult peritonsillar abscess:​ time for a re-evaluation. 
J Antimicrob Chemother. 2013;​68(9):​1941-1950. 

	 9.	Klug TE, Henriksen JJ, Fuursted K, Ovesen T. Significant pathogens 
in peritonsillar abscesses. Eur J Clin Microbiol Infect Dis. 2011;​30(5):​
619-627. 

	10.	Herrett E, Gallagher AM, Bhaskaran K, et al. Data resource profile:​ 
Clinical Practice Research Datalink (CPRD). Int J Epidemiol. 2015;​
44(3):​827-836. 

	11.	Herrett E, Thomas SL, Schoonen WM, Smeeth L, Hall AJ. Validation 
and validity of diagnoses in the General Practice Research Data-
base:​ a systematic review. Br J Clin Pharmacol. 2010;​69(1):​4-14.

	12.	Gulliford MC, Dregan A, Moore MV, et al. Continued high rates of 
antibiotic prescribing to adults with respiratory tract infection:​ sur-
vey of 568 UK general practices. BMJ Open. 2014;​4(10):​e006245. 

	13.	Gulliford MC, van Staa T, Dregan A, et al. Electronic health records 
for intervention research:​ a cluster randomized trial to reduce anti-
biotic prescribing in primary care (eCRT study). Ann Fam Med. 2014;​
12(4):​344-351. 

	14.	Hunik M, Glasziou P. Decision Making in Health and Medicine. Cam-
bridge, UK:​ Cambridge University Press;​ 2001.

	15.	McElreath R. Statistical Rethinking;​ A Bayesian Course in R and Stan. 
Boca Raton, FL:​ CRC Press;​ 2016.

	16.	Gelman A, Carlin JB, Stern HS, et al. Bayesian Data Analysis:​ Boca 
Raton, FL:​ CRC Press;​ 2013.

	17.	Centor RM, Witherspoon JM, Dalton HP, Brody CE, Link K. The 
diagnosis of strep throat in adults in the emergency room. Med 
Decis Making. 1981;​1(3):​239-246.

	18.	Dolk FCK, Pouwels KB, Smith DRM, et al. Antibiotics in primary care 
in England:​ which antibiotics are prescribed and for which condi-
tions? J Antimicrobial Chemother 2018;​73(suppl_2):​ii2-ii10. 

	19.	Herrett E, Shah AD, Boggon R, et al. Completeness and diagnostic 
validity of recording acute myocardial infarction events in primary 
care, hospital care, disease registry, and national mortality records:​ 
cohort study. BMJ. 2013;​346:​f2350. 

	20.	Choi BCK, de Guia NA, Walsh P. Look before you leap:​ stratify 
before you standardize. Am J Epidemiol. 1999;​149(12):​1087-1096. 

	21.	Rothman K, Greenland S. Lash TL. Modern Epidemiology. Philadel-
phia, PA:​ Lippincott Williams and Wilkins;​ 2008.

	22.	Petersen I, Johnson AM, Islam A, Duckworth G, Livermore DM, 
Hayward AC. Protective effect of antibiotics against serious compli-
cations of common respiratory tract infections:​ retrospective cohort 
study with the UK General Practice Research Database. BMJ. 2007;​
335(7627):​982.

	23.	Little P, Stuart B, Hobbs FD, et al;​ DESCARTE investigators. Anti-
biotic prescription strategies for acute sore throat:​ a prospective 
observational cohort study. Lancet Infect Dis. 2014;​14(3):​213-219. 

	24.	Balinskaite V, Bou-Antoun S, Johnson AP, Holmes A, Aylin P. 
An assessment of potential unintended consequences following 
a national antimicrobial stewardship program in England:​ an inter-
rupted time series analysis. Clin Infect Dis. 2019;​69(2):​233-242. 

	25.	Office for National Statistics. Adult smoking habits in the UK:​ 2018. 
https://​www.ons.gov.uk/peoplepopulationandcommunity/health​and​
social​care/health​and​life​expectancies/bulletins/adult​smoking​habits​in​
great​britain/2018. Published 2018.

	26.	Witek TJ, Ramsey DL, Carr AN, Riker DK. The natural history of com-
munity-acquired common colds symptoms assessed over 4-years. 
Rhinology. 2015;​53(1):​81-88. 

	27.	Little P, Hobbs FD, Moore M, et al;​ PRISM investigators. Clinical 
score and rapid antigen detection test to guide antibiotic use for 
sore throats:​ randomised controlled trial of PRISM (primary care 
streptococcal management). BMJ. 2013;​347:​f5806. 

	28.	Shulman ST, Bisno AL, Clegg HW, et al;​ Infectious Diseases Society 
of America. Clinical practice guideline for the diagnosis and man-
agement of group A streptococcal pharyngitis:​ 2012 update by the 
Infectious Diseases Society of America. Clin Infect Dis. 2012;​55(10):​
e86-e102. 

https://www.AnnFamMed.org/content/18/5/390/suppl/DC1/
https://www.AnnFamMed.org/content/18/5/390/suppl/DC1/
https://​amr-review.org/sites/default/files/160518_​Final%20​paper_with​%20​cover.pdf
https://​amr-review.org/sites/default/files/160518_​Final%20​paper_with​%20​cover.pdf
https://​amr-review.org/sites/default/files/160518_​Final%20​paper_with​%20​cover.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2018
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2018
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/bulletins/adultsmokinghabitsingreatbritain/2018

