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Background: Community pharmacies in Wales delivered an NHS-funded sore throat test and treat (STTT) service 
during the period of increased invasive Group A Streptococcus (iGAS) incidents in winter 2022–23. Service users 
were screened using FeverPAIN/CENTOR scores, offered GAS rapid antigen detection tests (RADT) if appropriate, 
and antibiotics if indicated. 

Objectives: To evaluate the service’s response to a substantial rise in sore throat presentations during a period of 
heightened public anxiety. 

Methods: Cross-sectional study with anonymized individual-level data from electronic pharmacy records of all 
eligible STTT service users, between January 2022 and March 2023. 

Results: Antibiotics were supplied to 24% (95% CI: 23–24) of people who used the STTT service and 31% (95% 
CI: 31–32) of those who met the threshold for an RADT. Of 27 441 STTT consultations, 9308 (33.9%) occurred 
during December 2022. In the week commencing 2 December 2022, following the announcements of increased 
iGAS incidents, we observed a statistically significant increase of 1700 consultations (95% CI: 924–2476) and a 
statistically significant decrease in supply rate of 13.9 antibiotics per 100 RADT (95% CI: −18.40 to −9.40). 
Antibiotic supply rates increased thereafter to those observed before the announcements of iGAS incidents. 
Referral rates to other primary care or emergency settings remained below 10% throughout the study period. 

Conclusions: Our findings suggest that, despite a dramatic increase in sore throat consultation rates in response 
to media reports, the pre-specified pathway followed by pharmacists ensured appropriate use of antibiotics, and 
absorbed a substantial workload that would otherwise end up in other healthcare settings.

© The Author(s) 2023. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https:// 
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the 
original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Introduction
Group A Streptococcus (GAS or Strep A; Streptococcus pyogenes) is 
a common bacterium that can colonize healthy individuals.1 GAS 
causes a diverse range of skin, soft tissue and respiratory tract in-
fections, including sore throat (pharyngitis). GAS is isolated in 
7%–30% of patients with symptoms of an acute sore throat,1

and can cause suppurative complications such as peritonsillar 
abscess (quinsy), otitis media, sinusitis and sepsis.2 Most sore 
throats are mild, self-limiting and do not require antibiotic treat-
ment but concerns about potential suppurative complications 
have contributed to acute sore throat being a leading cause of 
antibiotic prescription.3 In addition to suppurative complications, 
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a more serious rare complication of concern is invasive GAS (iGAS) 
infection, which has high rates of morbidity and mortality.4

During the winter of 2022–23, the UK experienced increased 
incidence of iGAS infection. A total of 2415 confirmed iGAS cases 
were reported through laboratory surveillance in England, with 
319 deaths across all age groups for the period between 
12 September 2022 and 10 March 2023, an increase of 13% on 
the same period in the previous year.5 The initial increase in num-
ber of cases was accompanied by substantial media coverage 
with widespread reporting.

In December 2022, media reports of fatal GAS infections inten-
sified, increasing public anxiety, with a subsequent increase in the 
number of people presenting to primary care for assessment of 
sore throat symptoms.6 During this time, the pre-existing and pre-
viously described NHS-funded community pharmacist-led sore 
throat test and treat (STTT) service was in place in Wales.7 The 
STTT service offers walk-in access, structured clinical assessment, 
which incorporated clinical prediction of the likelihood of GAS using 
FeverPAIN/Centor scores, and a rapid antigen detection test (RADT) 
for GAS where appropriate. If GAS infection is detected, antibiotics 
can be supplied by a pharmacist in line with a patient group direc-
tion (PGD) that adheres to NICE guidance.8

Wales’ STTT service has been extensively evaluated.7,9–13 Data 
from a 16 month evaluation, representing the largest inter-
national study of a pharmacy-led STTT service internationally, 
found the service promoted appropriate use of RADT and antibio-
tics and could improve triage and use of healthcare resources.13

STTT consultations are recorded in a structured online data 
collection form on the national Choose Pharmacy IT application, 
providing excellent opportunities for rapid, near real-time evalu-
ation. Choose Pharmacy data include standardized demographic 
information derived from matching patients to their existing 
health records in the Welsh Demographic Service, and clinical 
information in the form of free-text and pre-defined responses 
recorded by pharmacists during consultations. The increased in-
cidents of iGAS infections provided an opportunity to rapidly 
evaluate the service’s response to a substantial rise in the inci-
dence of sore throat presentations and assess its utility in re-
sponding to heightened public awareness and concern 
resulting from the increased incidence and reporting of iGAS in-
fection. In this study, we investigated trends in STTT consulta-
tions, GAS RADT rates and antibiotic supply rates amongst 
people presenting with sore throat to the Wales STTT service, be-
fore and during the period of increased GAS incidence.

Methods
Ethics
Data used in this study were collected as part of routine clinical care. Data 
provided to the researchers were fully anonymized. Individuals could not be 
identified. The study was registered with the research ethics committee of 
Cardiff School of Pharmacy and Pharmaceutical Sciences (reg. no. 2021-15), 
and with the Research and Development department of Velindre NHS Trust. 
There were no identifiers that could link information to an individual in any 
of the datasets; as such, this study required no ethical approval.

Study design
This was a cross-sectional study involving secondary analyses of data ob-
tained from routine data sources, between January 2022 (coinciding with 

the gradual reintroduction of the STTT service after COVID-19 lockdown 
period) and March 2023. Anonymized individual-level data were obtained 
from electronic pharmacy records of all STTT service users aged 6 years 
and older for the study period.

Data collection and preparation
The structure of data input from pharmacists on Choose Pharmacy pre-
vented incomplete or duplicate records. Microsoft Excel® v2306 was 
used to prepare the master dataset, comprising monthly extracts of 
STTT consultations. Data were transferred to IBM SPSS® v23 to obtain de-
scriptive statistics and Stata Statistical Software release 16 to undertake 
more detailed statistical analyses.14

Outcomes and data analysis
Key outcomes of interest were: (i) number and trend of STTT consulta-
tions; (ii) number and proportion of RADT (per 100 STTT consultations) 
completed following the STTT algorithm; (iii) number and proportion of 
positive RADTs (per 100 RADTs); (iv) number and proportion of antibiotics 
supplied (per 100 STTT consultations and per 100 RADTs); and (v) number 
and proportion of pharmacy referrals to GPs and emergency services (per 
100 STTT consultations).

Descriptive statistics were used to describe key characteristics of the 
STTT service. Categorical variables were summarized with total numbers, 
frequencies and proportions with 95% CIs for single proportions calcu-
lated as described by Newcombe in 1998.15

The first official government publication of an article on iGAS was 
2 December,5 and this article triggered mainstream media focusing on 
this. To explore changes over time and the effect of media reports of 
iGAS incidents from this ‘period marker’ of 2 December 2022, an inter-
rupted time-series approach was used. Weekly number of STTT consulta-
tions and antibiotic supply rates (per 100 RADTs) were divided into 
pre-outbreak (week beginning 28 January 2022, when the STTT service 
was gradually reintroduced, to week ending 1 December 2022) and the 
outbreak period (2 December 2022 to week ending 30 March 2023). We 
use the term ‘outbreak’ simply to denote a period of heightened media 
reporting, rather than an official public health outbreak. The changes in 
levels (baseline value of the outcome at time zero) and trends (the rate 
of change) of the pre-outbreak segment and outbreak segment were 
analysed using ordinary least squares regression with Newey–West 
standard errors to handle autocorrelation, using the itsa command in 
Stata. A Cumby–Huizinga test was used to test for autocorrelation.16,17

Results
Impact on STTT consultations
A total of 27 441 STTT consultations were recorded in the study 
period of January 2022 to March 2023, with 9308 consultations 
(33.9%) during December 2022 (Table 1, Figure 1). In the first 
week following the announcements of iGAS incidents (week com-
mencing 2 December), a statistically significant and immediate 
increase occurred of 1700 consultations (95% CI: 924–2476), 
P < 0.001) (Figure S1, available as Supplementary data at JAC 
Online).

Impact on antibiotic supply
For the period January 2022 to March 2023, the overall antibiotic 
supply rate was 24% (95% CI: 23–24) of all STTT consultations 
and 31% (95% CI: 31–32) of all RADTs. The starting rate of anti-
biotic supply was 42.6 per 100 RADTs per week, which decreased 
by 0.16 per RADT over the time period prior to the iGAS incidents 
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announcements (28 January to the week ending 1 December 
2022), but this was not statistically significant after adjusting 
for seasonality (95% CI: −0.38 to 0.06, P = 0.16) (Figure 2). In 
the first week following the first media reports of iGAS cases 
(week beginning 2 Dec), a statistically significant immediate de-
crease in supply rate of 13.9 antibiotics per 100 RADT was ob-
served (95% CI: −18.40 to −9.40, P < 0.001), followed by a 
statistically significant increase in the weekly rate of antibiotic 
supply per 100 RADT (relative to the before the announcements 
of iGAS incidents) of 1.29 antibiotics per consultations (95% CI: 
0.47–2.10, P = 0.002) (Figure 2). A similar trend was observed 
for antibiotic supply based on all STTT consultations (Figure S2).

Impact on referrals to other healthcare
Referral rates to other primary care or emergency settings re-
mained below 10% of all consultations throughout the study per-
iod [mean (SD): 6.9% (1.7%)], with a referral rate of 8.7% for 
December 2022 (Figure 1).

Discussion
This is the first study to examine the impact of the increased in-
cidence and heightened public awareness of iGAS in the UK in late 
2022 on sore throat presentations in primary care and in particu-
lar on an NHS community pharmacy-led sore throat treatment 
service. We investigated trends in GAS positivity rate using 
RADTs with high specificity and selectivity for GAS, and antibiotic 
supply rates amongst people presenting with sore throat to 
Wales’ STTT service, before, during and following the GAS out-
break. We found a substantial increase in patients presenting to 
pharmacies with sore throat symptoms, with a temporal rela-
tionship to increased media coverage.

Between November and December 2022, we found consulta-
tions where patients’ symptoms made them eligible for a RADT 
decreased by 8.3%, and the percentage of positive RADTs de-
creased by 12.5%, suggesting individuals with apparently un-
complicated viral acute sore throats may have been more likely 
to attend a community pharmacy in the period for advice, testing 
and treatment. The timing of the increase in presentations, de-
crease in symptom severity and reduced RADT positivity rate 
could suggest increased media coverage raised anxiety levels 
amongst patients generally and fuelled increased primary care 
demand. Community pharmacists continued to refer fewer 
than 10% of patients to other primary care services, or 
out-of-hours and emergency care. The unchanged referral rate 
compared with the period outside of the outbreak is suggesting 
that either more severely ill patients with viral infections pre-
sented themselves in the pharmacy, due to the increased aware-
ness of the STTT service amongst the public, or an increased 
anxiety of pharmacists and a slightly lower threshold for 
referring.

Our findings highlight the practical value of rapid RADTs to de-
termine underlying aetiology during an infectious disease out-
break with high numbers of patients present with symptoms 
that could be difficult to distinguish from self-limiting viral illness. 
Rapid diagnostics were identified as a key element in guiding ra-
tional use of antibiotics in a 2016 UK government-commissioned 
review on tackling drug-resistant infections globally.18 Rapid 
tests at the point of care were also mentioned in the 2019 UK 
five-year action plan for antimicrobial resistance as an area 
that would benefit from further research.19 Multiple stake-
holders, including healthcare professionals, government agen-
cies, media and the public have shown increasing interest in 
the use of diagnostics, particularly point-of care tests, to rapidly 
diagnose GAS infections, in both community and secondary 
care settings.20 This stratified approach with consideration for 

Table 1. Monthly number and percentage of consultations, RADT use, positive RADT and antibiotic supply, between 1 January 2022 and 31 March 2023

Month

STTT 
consultations 

(n)
RADT 

(n)

Consultations 
provided with a RADT, 

% (95% CI)
Positive 
RADT(n)

RADTs that were 
positive, % (95% 

CI)
Antibiotics 

supplied (n)

Consultations 
supplied an antibiotic, 

% (95% CI)

RADT supplied 
an antibiotic,  
% (95% CI)

Jan 22 96 69 72 (62–80) 15 22 (14–33) 28 29 (21–39) 40 (30–52)
Feb 22 206 116 56 (50–63) 33 28 (21–37) 53 26 (20–32) 46 (37–55)
Mar 22 380 265 70 (65–74) 81 31 (25–36) 101 27 (22–31) 38 (33–44)
Apr 22 370 272 74 (69–78) 114 42 (36–48) 121 33 (28–38) 46 (39–50)
May 22 506 373 74 (70–77) 140 38 (33–43) 135 27 (23–31) 36 (32–41)
Jun 22 636 470 74 (70–77) 191 41 (36–45) 187 29 (26–33) 40 (36–44)
Jul 22 776 616 79 (76–82) 256 42 (38–46) 251 32 (29–36) 41 (37–45)
Aug 22 859 701 82 (79–84) 288 41 (38–41) 282 33 (30–36) 40 (37–44)
Sep 22 890 719 81 (78–83) 250 35 (32–38) 245 28 (25–31) 34 (31–38)
Oct 22 1268 1010 80 (77–82) 389 39 (36–42) 375 30 (27–32) 37 (34–40)
Nov 22 1805 1425 79 (77–81) 581 41 (38–43) 565 31 (29–34) 40 (37–42)
Dec 22 9308 6568 71 (70–72) 1619 25 (24–26) 1449 16 (15–16) 22 (21–23)
Jan 23 3524 2764 78 (77–80) 857 31 (29–33) 824 23 (22–25) 30 (28–32)
Feb 23 3271 2569 79 (77–79) 963 38 (36–40) 911 28 (26–29) 36 (34–37)
Mar 23 3546 2826 80 (78–81) 1056 37 (36–39) 992 28 (27–30) 35 (33–37)
Total 27 441 20 763 76 (75–76) 6833 33 (32–34) 6519 24 (23–24) 31 (31–32)
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antibiotics only after a positive RADT confirms the presence of 
GAS is also supported by recent evidence provided by 
Gunnarsson et al.,21 who explored nine different strategies for 
managing patients with apparently uncomplicated acute sore 
throat to identify a restrictive antibiotic use for clinical practice. 
In the UK, while stratification based on clinical scoring finds sup-
port from NICE recommendations, further research has been re-
commended concerning the role of an additional GAS RADT in 
settings such as community pharmacy.22

The role of pharmacists in triaging and treating patients with 
symptoms of sore throat has been recently recognized in an inter-
national consensus.23 Our previous research contributed further 
to the body of evidence suggesting that, outside of periods of out-
break of infectious diseases, a community pharmacy-led sore 
throat service, with screening of service users using clinical scoring 
tools supported by RADT, has a role in promoting access to primary 
care without adversely affecting antibiotic stewardship.7,9,10,12,13

Data from this study showed that even with a rapid increase in 
case numbers, pharmacists followed a structured protocol, which 
meant antibiotic supply was rational, suggesting that community 
pharmacies could potentially play a critical role in serving as an 
RADT site for patients experiencing sore throat in similar situations 
in the future. This has potential benefits such as timely diagnosis, 

targeted antimicrobial utilization or promoting symptomatic 
(non-antibiotic) treatment, including advice on use of over- 
the-counter analgesics and patient education on the limited 
role of antibiotics on viral infections. It would also reduce burden 
on primary care and hospitals by lowering unnecessary visits from 
patients who have non-severe symptoms.

Strengths and limitations
This is the first analysis of Choose Pharmacy data related to STTT 
service provision during the period of increased demand for 
health services resulting from the increased public awareness 
and anxiety that accompanied health authority and media an-
nouncements about increased cases of iGAS. The findings may 
be generalizable to the impact of similar reporting of other infec-
tious diseases. The large dataset includes consultations provided 
by pharmacies across all parts of Wales, increasing the general-
izability of our results. It is also reasonable to believe that a simi-
lar STTT service in another high-income country would behave 
similarly.

The existence of the national Choose Pharmacy database, en-
abling rapid access to structured data on all consultations, was 
critical to the timely evaluation of the service’s response during 

Figure 1. Number of STTT consultations and related percentages of positive RADT, antibiotic supply and onward referrals to other healthcare settings per 
month, between January 2022 and March 2023. This figure appears in colour in the online version of JAC and in black and white in the print version of JAC.
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this period. Choose Pharmacy is recorded prospectively and is 
mostly structured, so all the parameters required for this study 
were recorded, with no missing values.

Choose Pharmacy is currently not capturing socioeconomic 
characteristics of service users, and any explanatory information 
on deviation from the pre-defined pathway relies on pharmacist 
free-text input. There is currently no individual level data linkage 
of pharmacy data to other primary or secondary care data that 
would enable us to track adverse outcomes, although this is likely 
to be possible in future analyses. No formal data were available 
to estimate how pharmacists coped with the dramatically in-
creased demand. No qualitative data are available to explain 
the discrepancy for the first 3 months between % positive RADT 
and % RADT supplied antibiotics, although this can be attributed 
to the service just being re-launched after COVID-19, in a period 
of general uncertainty.

Conclusions
Rapid access to structured individual-level patient data from the 
national pharmacy database enabled a timely evaluation of the 
community pharmacy STTT service during a period of increased 
demand for health services after media reports about an increase 
in iGAS infections during the winter of 2022. Our findings suggest 
that, despite a dramatic increase in sore throat consultation rates, 
the pre-specified pathway followed by pharmacists ensured ap-
propriate use of RADT and helped limit unnecessary antibiotic use.
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