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ABSTRACT
Objective Identifying optimal strategies for managing patients 
of any age with varying risk of acute rheumatic fever (ARF) 
attending for an apparently uncomplicated acute sore throat, 
also clarifying the role of point- of- care testing (POCT) for 
presence of group A beta- haemolytic Streptococcus (GABHS) 
in these settings.
Design We compared outcomes of adhering to nine different 
strategies for managing these patients in primary healthcare.
Setting and participants The nine strategies, similar 
to guidelines from several countries, were tested against 
two validation data sets being constructs from seven prior 
studies.
Main outcome measures The proportion of patients 
requiring a POCT, prescribed antibiotics, prescribed 
antibiotics having GABHS and finally having GABHS not 
prescribed antibiotics, if different strategies had been 
adhered to.
Results In a scenario with high risk of ARF, adhering to 
existing guidelines would risk many patients ill from GABHS 
left without antibiotics. Hence, using a POCT on all of these 
patients minimised their risk. For low- risk patients, it is 
reasonable to only consider antibiotics if the patient has more 
than low pain levels despite adequate analgesia, 3–4 Centor 
scores (or 2–3 FeverPAIN scores or 3–4 McIsaac scores) and 
a POCT confirming the presence of GABHS. This would require 
testing only 10%–15% of patients and prescribing antibiotics 
to only 3.5%–6.6%.
Conclusions Patients with high or low risk for ARF needs to 
be managed very differently. POCT can play an important role 
in safely targeting the use of antibiotics for patients with an 
apparently uncomplicated acute sore throat.

BACKGROUND
An acute sore throat is a common reason 
for visits to a primary healthcare (PHC) 
provider.1–3 Commonly, this is caused by 
viruses or group A beta- haemolytic Strepto-
coccus (GABHS).

Fear of acute rheumatic fever and other 
complications
A sore throat caused by GABHS can result in 
suppurative complications, such as periton-
sillar abscess (quinsy), otitis media, sinusitis 
and skin infections, as well as non- suppurative 
ones, such as acute rheumatic fever (ARF) 
and poststreptococcal glomerulonephritis. 
Suppurative complications after a sore throat 
are unusual and rarely dangerous in high- 
income countries.4

ARF, and the subsequent rheumatic heart 
disease (RHD), is the most serious and feared 
complication with a worldwide estimated 
319 400 deaths in 2015.5 Hence, historically 
an emphasis was put on the risk and preven-
tion of ARF. Most high- income countries has 
seen a step decline in the incidence of ARF. 
However, the risk for ARF in high- income 
countries may still have to be considered in a 
few high- risk individuals such as immigrants 

Strengths and limitations of this study

 ► This study investigated both overprescribing of an-
tibiotics where the risk for rheumatic fever is low as 
well as undertreatment in scenarios where the risk 
is high, however, defining a specific cut- off for high 
risk is left to the reader.

 ► This study assumes that bacteria other than group 
A beta- haemolytic Streptococcus can be ignored for 
patients attending primary healthcare at their first 
visit for an apparently uncomplicated acute sore 
throat and the conclusions are only valid for this 
type of patient.

 ► The consequences of applying different strategies 
were evaluated using two data sets constructed 
from seven prior studies.
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from low- income countries as well as some groups of 
first nation people.5 The estimated age- standardised 
prevalence of RHD per 100 000 population was for low- 
income countries 444 and for high- income countries 3.4, 
respectively.5

Antibiotic treatment of patients with a sore throat 
reduces the incidence of ARF.6–8 Adherence to secondary 
prophylaxis after one episode of ARF is poor,9 empha-
sising the importance of preventing the first episode. 
Some recommendations before the era of point- of- care 
testing (POCT) were to swab for GABHS and treat accord-
ingly, however, this caused delay and often an additional 
consultation. Subsequently, it became common practice 
in many high- income countries to prescribe penicillin 
routinely to patients attending with a sore throat despite 
a step decline in the incidence of ARF.

Other bacteria than GABHS
Streptococcus dysgalactiae subspecies Equisimilis (SDSE), 
Fusobacterium necrophorum (FN) and other bacteria 
are commonly found.10–14 FN may also cause the rare 
Lemierre’s disease.15 16 It has been suggested that 
prescribing antibiotics to patients with an uncomplicated 
acute sore throat harbouring FN may reduce the incidence 
of Lemierre’s syndrome,17 although there are to date no 
empirical studies supporting this. Case- control studies 
conclude SDSE and FN are not as important as GABHS 
in patients with an apparently uncomplicated acute sore 
throat.18 19 Furthermore, most empirical studies show anti-
biotics have no effect on symptom relief in the absence of 
GABHS,20–22 with a few exceptions showing a borderline 
effect in adult patients with SDSE.23 24 Despite this some 
practitioners perceive anything bacterial requires antibi-
otic treatment.25

Clinical scoring algorithms
Various scoring algorithms were developed to iden-
tify patients with a lower probability of having GABHS, 
including the Centor criteria,26 27 the FeverPAIN scores28 29 
and the McIsaac scores.26 30 31 However, these algorithms 
are poorly adopted in clinical practice which may 
contribute to inappropriate antibiotic prescribing.32–34

Changes over time in high-income countries
A century ago, most countries had high incidences of 
ARF. However, this has declined dramatically over time 
in high- income countries.35 There are some exceptions, 
such as Australia and New Zealand, which still have high 
incidences of ARF in some risk groups.7 36

In high- income countries, the main reason for antibi-
otic treatment is to reduce symptoms. Intervention studies 
show a minor reduction of symptoms in patients with a 
sore throat with a combination of presumed viral or bacte-
rial origin.37 Antibiotics have a modest effect in reducing 
acute symptoms if GABHS is present in children,20 21 38 and 
in children and adults combined.22 39 40 Placebo controlled 
studies that performed a separate analysis for GABHS- 
positive and GABHS- negative patients found a statistically 

significant effect of antibiotics in GABHS- positive patients 
but not in those GABHS- negative.20–22 40 A subgroup anal-
ysis in a recent meta- analysis found a better effect of anti-
biotics if GABHS is present.37

However, antibiotics have adverse effects such as 
increased antibiotic resistance, allergies, short- term 
gastrointestinal disturbances,41 candidiasis,41 potentially 
a reduction in development of long- term immunity 
against GABHS,42 increased risk for colorectal cancer,43 44 
increased risk for rheumatic arthritis45 and possibly also 
increased risk for obesity.46–48 The modest reduction in 
acute symptoms has to be weighed against these potential 
negative effects.

Modern guidelines and their impact in high-income countries
There is now a plethora of different guidelines in high- 
income countries advising against routine use of antibi-
otics.49 50 Existing guidelines for management of patients 
with a sore throat focus on GABHS.51 52 However, they vary 
widely.53 54 While guidelines are important in theory and 
likely to have some impact,55 some practitioners seem to 
develop their own individual approach to manage patients 
presenting with a sore throat that differs significantly 
from any guideline.25 32 56–61 Some practitioners prescribe 
antibiotics to all, or nearly all, patients with a sore throat, 
perhaps in an attempt to reduce risks, to meet patient 
expectations or to reduce risks of litigation.62 However, 
the art of medicine is rarely about achieving zero risk but 
rather to weigh different risks and benefits.

The problem is twofold. First, that there are contra-
dicting guidelines for managing patients with a sore 
throat and second, that many practitioners do not adhere 
to any of them and instead rely on their own approach 
and clinical judgement. General practitioner (GPs) are 
highly skilled in improvising when faced with complex 
problems such as frail patients with multimorbidity or 
patients having a mixture of biomedical and psychosocial 
problems. In these situations, the GP makes a very good 
compromise between different guidelines or develops a 
plan where no guideline exists. These situations cannot 
be resolved without a high degree of improvisation 
requiring a strong belief in one’s own clinical judgement. 
However, most patients attending for a sore throat are 
relatively young and do not have relevant comorbidities 
so typically this problem is strait forward. A very simple 
and specific guideline, such as those for the uncompli-
cated acute sore throat, leave no room for improvisation, 
but this may not be compatible with the nature of many, 
otherwise highly skilled, GPs.63

Point-of-care testing
Throat swabs send for bacteriology are hampered 
by the delay in obtaining results.64 However, high- 
quality POCTs, delivering a result in minutes, are more 
useful.34 65 66 Some studies find little benefit of POCT in 
a low risk setting.29 Other studies, in a mixture of high- 
risk and low- risk patients, suggest they produce a modest 
reduction of antibiotic prescribing67–69 but importantly, 
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they make antibiotic prescribing better targeted.69 The 
adoption of POCT varies due to concerns with accuracy 
of the test, although this concern may be misplaced due 
to misconceptions:
1. The belief that a rapid POCT is not sensitive enough 

to reliably rule out the presence of GABHS. The POCT 
has, traditionally been compared with culture as ref-
erence standard,70 a technique introduced in 1903.71 
Modern POCT has been perceived to have a sensitivity 
below 90% when compared with culture as reference 
standard.70 72 However, using more advanced refer-
ence standards has shown that, when there is diagnos-
tic discrepancy between modern POCT and culture, 
POCT are more likely to be correct.73 74 Several mod-
ern POCT may have higher sensitivity than culture. 
There are also new small POCT molecular tests with 
a >95% sensitivity compared with in- house PCR.75 
Hence, modern high- quality POCT does not have a 
sensitivity inferior to culture, though this remains an 
educational challenge.

2. There is a belief that the POCT cannot distinguish 
between carriers and patients ill from GABHS, thus 
rendering the POCT useless. However, this is a mis-
understanding of the problem. A high- quality POCT, 
used correctly, showing no presence of GABHS has a 
negative predictive value near 99% irrespective of the 
proportion of carriers of GABHS.65 76–78 Carriers will 
only influence the clinical value of a POCT positive for 
GABHS (the positive predictive value) but, in most pa-
tients the test will be negative and hence very reliable 
and clinically useful.65 Hence, a modern POCT will 
always work well as a stopping rule to stop incorrect 
antibiotic prescribing.66

3. An assumption that patients ill from a non- GABHS 
bacterium should be treated with antibiotics, making 
the POCT useless since these bacteria are not detect-
ed by the type of POCT mostly used in today’s PHC. 
This is linked to the misconception that anything that 
is bacterial requires antibiotics.25

To rely on clinical symptoms and signs alone, ignoring 
the additional information from a modern high- quality 
POCT, increases antibiotic prescribing34 66 and leaves a 
significant proportion of patients ill from GABHS without 
antibiotics, which may not be acceptable in a situation 
with an elevated risk for ARF.34

The remaining dilemma
In many high- income countries, 40%–80% of patients 
attending PHC for an apparently uncomplicated acute 
sore throat are prescribed antibiotics.33 79–84 Further-
more, many patients in a high- risk setting attending for a 
sore throat, and with proven presence of GAHS, are not 
prescribed antibiotics.34 This makes it worth to investi-
gate the consequences of using different strategies in a 
constructed data validation set with known prevalence of 
GABHS. Our goal was to identify optimal strategies for 
scenarios with low as well as high risk of ARF.

METHODS
Selection of strategies to be evaluated
Most guidelines in high- income countries advice against 
the routine use of antibiotics in patients with minor 
discomfort. Hence, strategies using a cut- off of ≥2 or ≥3 
Centor criteria to guide the use of POCT and antibiotic 
prescribing were evaluated and the consequences were 
estimated. These strategies does not include the scenario 
where you want to identify all patients with a GABHS 
infection irrespective of the magnitude of symptoms, as 
in patients at high risk of ARF. Furthermore, the strate-
gies mentioned above do not cover the situation where 
avoidance of antibiotic use is the main focus. Hence, the 
strategies of prescribing antibiotics to all patients, using 
a POCT on all patients, never considering antibiotic use 
and including analgesics in a decision tree were also eval-
uated. Some of these strategies correspond to existing 
guidelines (table 1—with no ambition to identify all 
guidelines aligning with the strategies to be evaluated).

Data set for validation of strategies
We identified seven publications stating the proportion 
of patients harbouring GABHS split into Centor scores 
0–4 and providing actual numbers or detailed propor-
tions. Two publications, Wigton et al85 and Fine et al26 
were retrospective chart reviews where only patients who 
had their throat swabbed were included. Two studies by 
Pallon et al86 87 included patients first triaged by a nurse 
to sort out those with less probability for harbouring 
GABHS. Previous studies prospectively including unse-
lected patients13 34 69 had a higher prevalence of patients 
with 0 Centor criteria compared with the publications 
including selected patients.26 85–87 Consequently, we 
decided to create two separate validation data sets, each 
being the weighted average of included studies (table 2).

Monitoring of adverse events and safety procedures
Due to the nature of this study, no adverse events were 
expected nor observed.

Outcome measures and statistical analysis
The outcome measures were the proportion of patients 
requiring a POCT, prescribed antibiotics, prescribed anti-
biotics and having GABHS and finally having GABHS 
not prescribed antibiotics. This was calculated for the 
following strategies: (A) prescribe antibiotics to all 
patients, (B) test all patients and prescribe antibiotics 
if positive, (C) prescribe antibiotics if Centor criteria 
is 2–4 (as in Scotland,50) (D) prescribe antibiotics if 
Centor criteria is 3–4 (as in Australia88 ESCMID Europe52 
and UK,49) (E) if Centor criteria is 2–4 test patient and 
prescribe antibiotics if positive, (F) if Centor criteria is 
3–4 test patient and prescribe antibiotics if positive (as 
in Sweden89 and the USA,90) (G) if Centor criteria is 2–4 
and pain is more than mild after analgesics test patient 
and prescribe antibiotics if positive, (H) if Centor criteria 
is 3–4 and pain is more than mild after analgesics test 
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patient and prescribe antibiotics if positive, (I) never test 
nor prescribe antibiotics (as in the Netherlands).91

Patient and public involvement
Patients were not involved in the development of plans 
for design, outcome measures or implementation of the 
study conduct. No patients were asked to advise on the 
interpretation or writing of results.

RESULTS
The strategies to prescribe antibiotics to all patients (row 
A in table 3) or to test all patients and prescribe antibiotics 
to all with a positive test (row B in table 3) would have 
ensured all of those having GABHS were given antibiotics 
(the rightmost column in row A and B in table 3). The 
lowest rate of antibiotic prescribing is achieved using the 
strategy of no antibiotic use (row I in table 3). If any use of 
antibiotics is allowed, the lowest prescribing rate, 3.5%–
6.6%, would have been achieved by the strategy to only 
test if Centor criteria is 3–4, the pain is more than mild 
after adequate dose of analgesics and then only prescribe 
antibiotics if the test is positive (row H in table 3).

DISCUSSION
Consequences of adhering to different strategies vary 
dramatically and the choice of optimal strategy should be 
guided by the local prevalence of RHD as a marker of risk 
in the local setting. However, local healthcare providers 
may have different opinions as to which prevalence of 
RHD constitutes high, moderate or low risk. Hence, we 

suggest management in these different settings without 
defining a specific cut of in the prevalence of RHD to 
constitute a high- risk, moderate- risk or low- risk setting.

Strength and limitations of the data set for validation
The data sets for validation of strategies constitute a mix 
of studies including children and/or adults from various 
countries and continents. However, reasonable variations 
in the validation data sets would not alter the conclusions 
in this study.

Suggested management if the risk for ARF is high
Primary prevention of ARF is the main goal in this 
scenario. Hence, none of patients at high risk of ARF 
and harbouring GABHS, irrespective of Centor scores, 
should miss out on antibiotics (the rightmost column in 
table 3).We have seen that not testing patients in a high 
risk setting leaves a significant proportion of patients 
at high risk of ARF truly ill from GABHS without anti-
biotics.34 The strategy best achieving adequate antibiotic 
cover is to test all patients if POCTs are available (row B in 
table 3). Prescribing antibiotics to all patients attending 
for a sore throat (row A in table 3) would be the second 
best strategy if POCTs are unavailable. However, the latter 
strategy will lead to many unnecessary antibiotic prescrip-
tions to patients not harbouring GABHS.

Suggested management if the risk for ARF is moderate
In this setting, it might be acceptable that patients with 
mild symptoms are left untreated despite some of them 
harbouring GABHS. The best strategy is to test all patients 
(row B in table 3) if POCTs are easily available. The 

Table 1 Some existing guidelines for managing patients with an uncomplicated acute sore throat and low risk for acute 
rheumatic fever

Guideline Short summary of the threshold to prescribe antibiotics
Statement about throat 
swabbing Statement about analgesics*

Therapeutic 
guidelines 
Australia88

It is reasonable to prescribe antibiotics if symptoms are 
severe (Centor scores are not mentioned but the described 
symptoms correspond well with 3–4 Centor criteria)

(Throat swabs are not mentioned 
at all)

Paracetamol or Non- steroidal 
anti- inflammatory drugs 
(NSAIDs) can be used

European Society 
of Clinical 
Microbiology 
and Infectious 
Diseases 
(ESCMID)52

Consider antibiotics if 3–4 Centor criteria Throat swabs are not necessary 
but may be used in patients with 
3–4 Centor criteria.

All patients may try systemic 
paracetamol or ibuprofen.

Netherlands91 Only to patients with peritonsillar infiltrate/abscess. Throat swabs should be avoided Paracetamol in adequate dose

The Scottish 
Intercollegiate 
Guidelines 
Network (SIGN)50

The Centor clinical prediction score should be used to assist 
the decision on whether to prescribe an antibiotic (no cut- off 
is provided but seems like Centor 2–4)

Throat swabs should be avoided Ibuprofen (paracetamol if 
intolerant to ibuprofen)

Sweden89 Only consider antibiotics if 3–4 Centor criteria and if a point 
of care test for GABHS is positive

Only if 3–4 Centor criteria and if 
antibiotics is considered.

All patients may try analgesics.

UK49 Consider antibiotics if 3–4 Centor criteria or 4–5 FeverPAIN 
scores.

Throat swabbing has no clear 
advantage.

All patients may try systemic 
paracetamol or ibuprofen.

USA90 Prescribe antibiotics if 3–4 Centor criteria and if a point of 
care test for GABHS is positive

Only if 3–4 Centor criteria. Adults should be offered 
analgesics

*Analgesics are mentioned in all guidelines as a parallel information but it is not being a direct part of a decision tree like ‘don’t consider antibiotics if analgesics 
reduce pain significantly so no pain or only mild pain remains’.
GABHS, group A beta- haemolytic Streptococcus.

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059069 on 29 A

pril 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


5Gunnarsson R, et al. BMJ Open 2022;12:e059069. doi:10.1136/bmjopen-2021-059069

Open access

Ta
b

le
 2

 
P

re
vi

ou
s 

d
at

a 
se

ts
 w

ith
 d

et
ai

le
d

 in
fo

rm
at

io
n 

on
 p

re
va

le
nc

e 
of

 G
A

B
H

S
 r

el
at

ed
 t

o 
th

e 
nu

m
b

er
 o

f C
en

to
r 

cr
ite

ria

Ye
ar

n
S

tu
d

y
A

g
e 

ye
ar

0 
ce

nt
o

r 
cr

it
er

ia
1 

ce
nt

o
r 

cr
it

er
ia

2 
ce

nt
o

r 
cr

it
er

ia
3 

ce
nt

o
r 

cr
it

er
ia

4 
ce

nt
o

r 
cr

it
er

ia

P
re

va
le

nc
e*

G
A

B
H

S
 

p
o

s†
P

re
va

le
nc

e*
G

A
B

H
S

 
p

o
s†

P
re

va
le

nc
e*

G
A

B
H

S
 

p
o

s†
P

re
va

le
nc

e*
G

A
B

H
S

 p
o

s†
P

re
va

le
nc

e*
G

A
B

H
S

 
p

o
s†

%
 (n

)
%

 (n
)

%
 (n

)
%

 (n
)

%
 (n

)
%

 (n
)

%
 (n

)
%

 (n
)

%
 (n

)
%

 (n
)

P
ro

sp
ec

tiv
e 

st
ud

ie
s 

in
cl

ud
in

g 
un

se
le

ct
ed

 p
at

ie
nt

s 
at

te
nd

in
g 

p
rim

ar
y 

he
al

th
ca

re

20
15

31
2

C
en

to
r13

15
–3

0
13

 (3
9)

5.
1 

(2
)

33
 (1

04
)

4.
8 

(5
)

34
 (1

06
)

5.
7 

(6
)

14
 (4

4)
14

 (6
)

6.
1 

(1
9)

11
 (2

)

20
16

10
1

O
rd

a34
3–

15
34

 (3
4)

12
 (4

)
39

 (3
9)

21
 (8

)
15

 (1
5)

53
 (8

)
8.

9 
(9

)
56

 (5
)

4.
0 

(4
)

25
 (1

)

20
21

28
1

G
un

na
rs

so
n‡

69
0–

96
23

 (6
5)

28
 (1

8)
34

 (9
6)

15
 (1

4)
27

 (7
6)

36
 (2

7)
12

 (3
5)

57
 (2

0)
3.

2 
(9

)
78

 (7
)

-
69

4
Va

lid
at

io
n 

se
t 

A
20

 (1
38

)
17

 (2
4)

34
 (2

39
)

11
 (2

7)
28

 (1
97

)
21

 (4
1)

13
 (8

8)
35

 (3
1)

4.
6 

(3
2)

31
 (1

0)

P
ro

sp
ec

tiv
e 

st
ud

ie
s 

on
ly

 in
cl

ud
in

g 
p

at
ie

nt
s 

se
le

ct
ed

 b
y 

nu
rs

e 
tr

ia
ge

 o
r 

re
tr

os
p

ec
tiv

e 
ch

ar
t 

re
vi

ew
s/

re
gi

st
er

s 
on

ly
 in

cl
ud

in
g 

p
at

ie
nt

s 
w

he
re

 t
he

 p
ra

ct
iti

on
er

 d
ec

id
ed

 t
o 

ta
ke

 a
 t

hr
oa

t 
sw

ab

19
86

40
5

W
ig

to
n85

>
12

7.
6 

(3
9)

2.
6 

(1
)§

27
 (1

37
)

14
 (1

9)
§

31
 (1

60
)

23
 (3

7)
§

2.
3 

(1
2)

45
 (5

)§
11

 (5
7)

54
 (3

1)
§

20
12

14
2 

08
1

Fi
ne

26
>

3
9.

6 
(1

3 
60

3)
7 

(9
52

)§
32

 (4
5 

08
0)

12
 (5

41
0)

§
33

 (4
7 

16
7)

21
 (9

90
5)

§
19

 (2
6 

76
9)

38
 (1

0 
17

2)
§

6.
7 

(9
46

2)
57

 (5
39

3)
§

20
21

77
P

al
lo

n87
0–

14
7.

8 
(6

)
33

 (2
)

25
 (1

9)
32

 (6
)

29
 (2

2)
59

 (1
3)

39
 (3

0)
57

 (1
7)

0 
(0

)
-

20
21

22
0

P
al

lo
n86

15
–4

4
7,

3 
(1

6)
13

 (2
)

23
 (5

0)
12

 (6
)

31
 (6

9)
23

 (1
6)

25
 (5

4)
44

 (2
4)

14
 (3

1)
58

 (1
8)

-
14

2 
78

3
Va

lid
at

io
n 

se
t 

B
9.

6 
(1

3 
66

4)
7.

0 
(9

57
)

32
 (4

5 
28

6)
12

 (5
44

1)
33

 (4
7 

41
8)

21
 (9

97
1)

19
 (2

6 
86

5)
38

 (1
0 

21
8)

6.
7 

(9
55

0)
57

 (5
44

2)

*P
ro

p
or

tio
n 

of
 p

at
ie

nt
s 

ha
vi

ng
 t

hi
s 

nu
m

b
er

 o
f C

en
to

r 
cr

ite
ria

 fu
lfi

lle
d

.
†P

ro
p

or
tio

n 
of

 p
at

ie
nt

s 
w

ith
 t

hi
s 

nu
m

b
er

 o
f C

en
to

r 
cr

ite
ria

 h
ar

b
ou

rin
g 

G
A

B
H

S
.

‡A
d

d
iti

on
al

 in
fo

rm
at

io
n 

w
as

 o
b

ta
in

ed
 a

ft
er

 c
on

ta
ct

 w
ith

 t
he

 a
ut

ho
rs

 t
o 

cl
ar

ify
 t

he
 p

ro
p

or
tio

n 
of

 p
at

ie
nt

s 
ha

rb
ou

rin
g 

G
A

B
H

S
 s

p
lit

 in
to

 C
en

to
r 

ca
te

go
rie

s.
§E

xa
ct

 n
um

b
er

s 
of

 in
d

iv
id

ua
ls

 a
re

 c
al

cu
la

te
d

 fr
om

 s
ta

te
d

 p
er

ce
nt

ag
es

. I
n 

th
is

 p
ro

ce
ss

, w
e 

ca
lc

ul
at

e 
to

 t
he

 n
ea

re
st

 w
ho

le
 in

te
ge

r. 
W

e 
th

en
 c

al
cu

la
te

 n
ew

 p
er

ce
nt

ag
es

 fr
om

 t
he

se
 e

xa
ct

 n
um

b
er

s.
 O

ur
 

p
er

ce
nt

ag
es

 d
iff

er
s 

sl
ig

ht
ly

 fr
om

 W
ig

to
n 

an
d

 F
in

e’
s 

p
ap

er
s.

 W
ig

to
n 

an
d

 F
in

e 
p

ro
vi

d
e 

p
er

ce
nt

ag
es

 w
ith

 lo
w

 p
re

ci
si

on
 p

re
su

m
ab

ly
 r

es
ul

tin
g 

in
 a

n 
in

si
gn

ifi
ca

nt
 r

ou
nd

in
g 

er
ro

r. 
Th

is
 e

xp
la

in
s 

th
e 

sm
al

l 
in

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 in
 p

er
ce

nt
ag

es
.

G
A

B
H

S
, g

ro
up

 A
 b

et
a-

 ha
em

ol
yt

ic
 S

tr
ep

to
co

cc
us

.

 on A
pril 18, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-059069 on 29 A

pril 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


6 Gunnarsson R, et al. BMJ Open 2022;12:e059069. doi:10.1136/bmjopen-2021-059069

Open access 

second best strategy, if POCTs are available but of limited 
supply, is to adhere to the strategy described in row E, 
test if the patient has 2–4 Centor scores and prescribe 
antibiotics to all patients with a positive test. The conse-
quences would be that a similar proportion of patients 
are prescribed antibiotics as if everyone was tested but 
only roughly half of the patients require testing. The 
downside is that 20%–38% of patients with a sore throat 
harbouring GABHS miss out on antibiotics. The third 
best option, if POCTs are completely unavailable, would 
be to prescribe antibiotics to all patients attending for a 
sore throat. Again, the downside is the overtreatment as 
described above.

Suggested management if the risk for ARF is negligible
Here the use of antibiotics for preventing ARF is unnec-
essary, and is of small benefit for reducing symptoms.37 
Hence, the primary goal is to safely reduce antibiotic 
usage as much as possible. The optimal management in 
this situation is patient- centred care where the clinician 
presents available evidence of the benefits and harms of 
antibiotics. This is followed by a joint discussion whether 

antibiotics are worthwhile here, in other words, shared 
decision making.92

The Netherlands have the most restrictive guideline 
prohibiting any antibiotic prescribing to otherwise healthy 
patients attending for an uncomplicated acute sore throat.91 
Despite this GPs in the Netherlands prescribe antibiotics 
to approximately 50% of patients attending with a sore 
throat83 84 suggesting that this overly restrictive guideline has 
limited influence. It will be difficult to deny antibiotic treat-
ment for those having intense symptoms despite adequate 
analgesics, presence of GABHS and requesting antibiotics. 
Hence, stating that otherwise healthy patients with uncom-
plicated acute sore throat should never be prescribed anti-
biotics at their first visit is unlikely to work in reality and 
potentially unethical. A sensible compromise that can work 
in real life should be made.

The main reason for considering antibiotics is to reduce 
pain and fatigue, and there is no need for antibiotics if anal-
gesics work well in low- risk patients. Many current guide-
lines recommend the use of analgesics for symptomatic 
treatment (table 1) but none of the guidelines presented 

Table 3 Different strategies for managing patients with a sore throat and their consequences

Different strategies for testing presence 
of GABHS and prescribing antibiotics 
(AB)

Resembling
guidelines in

Validation 
data set

Requiring 
testing for
GABHS*

Requiring 
antibiotic 
prescribing†

Proportion of those 
prescribed antibiotics 
harbouring GABHS‡

Proportion of those 
harbouring GABHS
not prescribed 
antibiotics§

A.Prescribe AB to all patients (None) A
B

0.0%
0.0%

100%
100%

19%
22%

0.0%
0.0%

B.Test all patients—AB only if test is 
positive

(None) A
B

100%
100%

19%
22%

100%
100%

0.0%
0.0%

C.No testing. Prescribe AB if Centor is 2–4 Scotland A
B

0.0%
0.0%

46%
59%

26%
31%

38%
20%

D.No testing. Prescribe AB if Centor is 3–4 Australia
European 
Society 
of Clinical 
Microbiology 
and Infectious 
Diseases 
(ESCMID)
UK

A
B

0.0%
0.0%

17%
26%

34%
43%

69%
51%

E.Test if Centor is 2–4—AB only if test is 
positive

(None) A
B

46%
59%

12%
18%

100%
100%

38%
20%

F.Test if Centor is 3–4—AB only if test is 
positive

Sweden
USA

A
B

17%
26%

5.9%
11%

100%
100%

69%
51%

G.Test if Centor is 2–4 and pain is more 
than mild after analgesics—AB only if test 
is positive¶

(None) A
B

27%
35%

7.1%
11%

100%
100%

63%
52%

H.Test if Centor is 3–4 and pain is more 
than mild after analgesics—AB only if test 
is positive¶

(None) A
B

10%
15%

3.5%
6.6%

100%
100%

82%
71%

I.Never test nor prescribe AB. Only advice 
on analgesics.

Netherlands A
B

0.0%
0.0%

0.0%
0.0%

– 100%
100%

*Proportion of patients tested when following the strategy for testing and prescribing antibiotics.
†Should be as low as possible in patients with no elevated risk for ARF or any other risk factors such as known immunodeficiency.
‡Should be as high as possible as we mainly have solid evidence for the effectiveness of antibiotics in the presence of GABHS.
§Should be as low as possible in patients at elevated risk for ARF.
¶Some patients have mild pain before analgesics and analgesics is assumed to further reduce the need for antibiotics.97 We assume 40% can be managed solely by 
using proper analgesics if the pain level and use of analgesics is an active part of a decision tree. These patients need no testing nor antibiotics as long as they have 
a low risk for ARF.
ARF, acute rheumatic fever; GABHS, group A beta- haemolytic Streptococcus.
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in table 1 include analgesics in a decision tree for antibiotic 
prescribing. Analgesics should be part of a decision tree for 
low risk patients where antibiotics should only be considered 
if the patient has more than low pain after adequate anal-
gesics, 3–4 Centor criteria26 27 (or 2–3 FeverPAIN scores28 29 
or 3–4 McIsaac scores26 30 31) and a positive test confirming 
the presence of GABHS. Adhering to this recommendation 
results in the lowest rate of antibiotic prescribing if antibiotics 
are going to be used at all (row H in table 3). This strategy 
only requires a small proportion of patients being tested 
(10%–15%) and an even smaller proportion prescribed anti-
biotics (3.5%–6.6%).

Children versus adults
Asymptomatic carriers of GABHS are more common in chil-
dren than in adults in most settings. However, the propor-
tion of carriers in children can in some settings be very low 
and similar to the carrier rates seen in adults.34 Carriers 
will only influence the clinical value of a POCT positive for 
GABHS (the positive predictive value) but, in most patients 
the test will be negative and hence very reliable and clinically 
useful.65 The conclusion is that a modern POCT will always 
work well, in children and adults, as a stopping rule to stop 
incorrect antibiotic prescribing.66

ARF and RHD are more common in children but may 
occur also in adults. The main goal is to keep antibiotic 
prescribing at a minimum in a low risk setting while ensuring 
no patients attending for a sore throat and harbouring 
GABHS is left without antibiotics in a high risk setting. These 
goals are exactly the same for children as well as adults. 
Although adhering to our recommendations may result in 
a few unnecessary antibiotic prescriptions to children the 
same strategies were identified as optimal for children and 
adults.

Suggestions for future research
Highly skilled GPs successfully managing complex prob-
lems in patients with multimorbidity do not seem to 
comply well with existing simple guidelines for managing 
patients attending for an apparently uncomplicated acute 
sore throat. The drivers for GPs to make decisions are 
complex, and the relevance of the patient’s expectations 
should not be underestimated.

A possible alternative might be to allow healthcare 
providers other than medical practitioners manage other-
wise healthy patients at their first visit for an apparently 
uncomplicated acute sore throat. Studies evaluating nurse 
management of these patients,93–95 however have been, 
due to methodological problems, inconclusive. A study 
using community pharmacies to manage these patients 
by adhering to the algorithm described in row F in table 3 
resulted in antibiotic prescribing to only 9.8% of all 
patients.96 This is very similar to our result of 5.9%–11% if 
this strategy had been adhered to. However, using health-
care providers other than medical practitioners must be 
further tested, preferably in a well- designed randomised 
controlled trial, to ensure it does not compromise patient 
safety or adequate patient education.

CONCLUSIONS
For patients at high risk of ARF, we suggest that the safe 
strategy is to test all patients with an apparently uncom-
plicated acute sore throat for presence of GABHS. 
Prescribing antibiotics to all patients at high risk would be 
the second best option if POCTs are unavailable, although 
this results in significant overprescribing of antibiotics.

In patients at low risk of ARF at their first visit we suggest 
adopting shared decision making and inform the patient 
that the most effective use of antibiotics is achieved by 
using the following strategy: primarily utilising analgesics 
as part of a decision tree where antibiotics should only 
be considered if the patient has more than low pain after 
adequate analgesics, 3–4 Centor criteria (or 2–3 Fever-
PAIN scores or 3–4 McIsaac scores) and a positive POCT 
confirming the presence of GABHS.

It should be emphasised that these strategies may not 
be optimal in patients with signs of complications, in 
patients returning after a previous visit now being unwell, 
in patients with significant comorbidities and in hospital-
ised patients.
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