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Background: Many of the acute infections that are seen in primary care and sometimes managed with antibiot-

ics are self-resolving and antibiotics may be unnecessary. Information about the natural history of these infections
underpins antibiotic stewardship strategies such as delayed prescribing and shared decision making, yet whether it's
reported in guidelines is unknown. We examined, in clinical guidelines, the reporting of natural history information
and relevant antibiotic stewardship strategies for acute infections commonly seen in primary care.

Methods: A systematic review of national and international guidelines (2010 onwards), available electronically, for
managing acute infections (respiratory, urinary, or skin and soft tissue). We searched MEDLINE, CINAHL, EMBASE, TRIP,
and GIN databases and websites of 22 guideline-publishing organisations.

Results: We identified 82 guidelines, covering 114 eligible infections. Natural history information was reported in 49
(59.8%) of the guidelines and 66 (57.9%) of the reported conditions, most commonly for respiratory tract infections.
Quantitative information about the expected infection duration was provided for 63.5% (n =42) of the infections.
Delayed antibiotic prescribing strategy was recommended for 34.2% (n = 39) of them and shared decision making for

Conclusions: Just over half of the guidelines for acute infections that are commonly managed in primary care
and sometimes with antibiotics contained natural history information. As many of these infections spontaneously
improve, this is a missed opportunity to disseminate this information to clinicians, promote antibiotic stewardship,
and facilitate conversations with patients and informed decision making.
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Introduction

Antibiotic resistance is a major public health concern
that threatens the effective treatment of bacterial infec-
tions [1]. Overuse and misuse of antibiotics are major
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drivers of antibiotic resistance [2]. Optimising the use of
existing antibiotics has been identified as a major strat-
egy in preventing resistance to antibiotics [3]. Between
52% and 80% of antibiotic prescribing is estimated to
arise from primary care consultations, with some of this
prescribing for self-limiting acute infections and hence
unnecessary [4-7].
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Acute infections are one of the common reasons for
patients to attend primary care [8], with many infec-
tions needing symptom management, but not necessarily
antibiotics [9, 10] The natural history of these conditions
(defined as the course of a disease process over time, in
the absence of treatment) [11] should be considered as
part of clinical decision-making. Doing so may help to
reduce antibiotic overuse.

Clinical practice guidelines are systematically devel-
oped statements to assist decision-making about appro-
priate health care for specific clinical circumstances
[12]. They are tools to convey evidence-based informa-
tion to clinicians with the goal of improving care qual-
ity and health outcomes [12, 13]. Given the high rate of
antibiotic prescribing in primary care, various antibiotic
stewardship clinical strategies are recommended, includ-
ing near-patient testing, delayed antibiotic prescribing
(or “wait and see”) and shared decision making [14—17].
Some of these strategies require natural history informa-
tion [18, 19] and it is unknown if guidelines for common
acute infections provide this information.

The inclusion of natural history information in guide-
lines may help to facilitate conversations between clini-
cians and patients about the options for managing acute
infections that are sometimes treated with antibiotics
[20, 21]. Many patients and clinicians have unrealistic
expectations about the effectiveness of antibiotics and are
unaware that not using antibiotics is sometimes a legiti-
mate management option [22—24]. Discussion about the
options of using and not using antibiotics, along with the
benefits and harms of each option, is vital for facilitating
shared and informed decision-making about managing
the infection [25, 26]. Providing clinicians with natural
history information may also assist them to recognise
subgroups of patients who may benefit from immedi-
ate antibiotic prescribing [9, 27]. The aims of this study
were to examine the reporting of natural history informa-
tion in guidelines about acute infections that are com-
monly seen in primary care and sometimes managed
with antibiotics and whether references supporting the
information were provided by research. We also assessed
the reporting of relevant antibiotic stewardship clinical
strategies that utilise natural history information (shared
decision making anddelayed antibiotic prescribing).

Methods

Design

This systematic review follows the Preferred Report-
ing Items for Systematic Review and Meta-Analysis
(PRISMA 2020) reporting guideline [28] and the system-
atic review of clinical practice guidelines methodological
guide by Johnston et al. 2019 [29]. We registered the pro-
tocol in PROSPERO- CRD42021247048 [30].
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Data sources and searches

The search strategy was developed with the input of an
experienced information specialist. Multiple databases
were searched from 2010 to February 2021: MEDLINE
(Ovid), CINAHL, and EMBASE.. We supplemented our
databases search by manually searching the Turning
Research into Practice (TRIP) medical database (which
uses multiple strategies to locate guidelines) using a com-
bination of MESH heading and free-text words, the Guide-
line International Network (GIN) and the websites of 22
guideline development organisations (see Additional file 1:
A1 and A2 for the complete search strategy and the list of
guideline publishing institution databases searched).

Eligibility criteria

Guideline eligibility criteria were: published after 2010,
electronically available with access to full text, produced
by an international or national organisation involved
in the publication of guidelines, and contained clinical
recommendations on the management of acute infec-
tions that are commonly seen in primary care and may
be managed with antibiotics (including acute respiratory
infections (ARIs), lower urinary tract infections (UTIs),
skin and soft tissue infections (SSTIs), conjunctivitis).
We selected these conditions because they are among the
most common infections that are managed in primary
care [8, 31, 32]. If several versions of a guideline by the
same publishing authority were available, we included
only the most recent version. Supplementary materials
were considered as an extension of each guideline. No
language limitations were imposed. For non-English lan-
guage guidelines, we used Google Translate to determine
their eligibility and extracted the relevant sections of the
guideline after translating them to English.

We excluded consensus statements and expert group
advice with no specific recommendations on managing
the eligible conditions. Guidelines published in other
forms such as books, booklets, government documents
not issued as guidelines, workshop reports, and opera-
tional manuals, were excluded, as were those targeting
settings other than primary care (e.g., hospitals). We
excluded acute otitis media guidelines targeted at chil-
dren younger than 2 years as these patients are typically
recommended to receive antibiotics. Guidelines were
eligible regardless of their recommendations on whether
antibiotics should or/not be prescribed (see Additional
file 1: B for inclusion and exclusion criteria).

Guideline selection process
Two reviewers (KP and MB) independently screened
the titles and abstracts and then checked the full text of
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relevant guidelines to assess eligibility. Any disagreement
was resolved by consensus or discussion with a third
author (TH).

Data extraction process

We extracted the data from each guideline using a cus-
tomised spreadsheet which was piloted by three authors
(KB, NK, and MB) using a random sample of 10 eligible
guidelines and minor modifications subsequently made.
Each guideline was assigned a unique code to facilitate
data extraction and analysis. A pair of authors (KP, and
MB or NK) independently extracted the data outlined in
Box 1 1. We extracted natural history information from
the text, tables, and additional documents wherever
mentioned in the guideline. We defined natural history as
the course of an infection over time, without treatment
(in this case, antibiotics).

Box 1: characteristics and outcomes for which data were
extracted

1. Guideline characteristics: title, publisher/authors,
link to the source, year of publication, version, country/
region of the published guideline, language, intended
users.

2. Condition’s characteristics: targeted body system,
type of condition, targeted age group, relevant diagnos-
tic criteria

3. Outcome data:

4. 3a. Natural history: information present or not for
each eligible condition, citing references details (year
of publication, study type), verbatim wording of the
natural history information (including duration of the
illness if untreated)

5.  3b. Antibiotic stewardship strategies: delayed pre-
scribing or shared decision making information present
or not, verbatim wording of delayed prescribing/shared
decision making information, mention of patient deci-
sion aids with a link to and/or the location of any rel-
evant resources/materials mentioned.

Assessment of the quality of guidelines

A pair of authors (KP, and NK or MB) used the Appraisal
of Guidelines for Research and Evaluation (AGREE II)
assessment tool [33] to assess the methodological rigour,
transparency, quality, and reporting of each guideline.
Guidelines were evaluated using all 23 items, grouped into
six domains: scope and purpose, stakeholder involvement,
rigour of development, clarity of presentation, applicabil-
ity, and editorial independence. Each item was scored on
a Likert scale of seven points (where 1 =strongly disagree
and 7=strongly agree). To achieve rating consistency,
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assessors completed the training activity on the AGREE
II website, independently assessed five eligible guidelines,
and discussed their ratings. Disagreements were resolved
by consensus discussion and when not obtained, by dis-
cussion with another author (TH).

Data synthesis and analysis

We calculated descriptive statistics using Microsoft®
Excel® 365 (Microsoft, Redmond, WA, USA). We cat-
egorised natural history reporting into “extended” or
“basic” [34], with reporting classified as “extended” if it
included quantitative information about the likely dura-
tion of the infection or as “basic” if the guideline men-
tioned that the condition might spontaneously improve
but provided no quantitative information. We grouped
conjunctivitis with respiratory tract infections. As per
the AGREE II recommendations, each domain score was
calculated by summing up all the scores of the individual
items in each domain and then standardising as follows:
(score obtained — minimum possible score) / (maximum
possible score — minimum possible score) to get a stand-
ardised score. We presented the individual score of each
domain as a percentage.

Modifications from the protocol

We clarified that the inclusion criteria were to include
only guidelines published after 2010 to ensure currency
in the sample of included guidelines, as most are updated
within at least 10 years of publication. We also clarified
the search database to include the GIN database. We did
not describe in the protocol that verbatim information
would be categorised as basic or extended.

Results

A total of 9132 records were identified from the biomedi-
cal and TRIP databases. After removal of duplicates and
title and abstract screening, 302 full texts were checked,
with 59 guidelines assessed as eligible. An additional
search of the GIN database and websites of 22 guide-
line development or publishing organisations yielded 23
guidelines (see Fig. 1 for PRISMA flow diagram). Eighty-
two guidelines (see list in Additional file 1: C for the com-
plete list of included guidelines), covering 114 eligible
acute infections, were included.

Characteristics of included guidelines

Table 1 shows the characteristics of the included guide-
lines. Of the 82 guidelines, 5 were from multi-country
organisations and professional societies, with the remain-
der from 19 countries. Half (50%, n=41) were developed
in Europe and 23.2% (n=19) in the United States of
America (USA), with 42.7% (n=235) published between
2017 and 2019. More than half (61%, n=50) focused on
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Fig. 1 PRISMA 2020 flow diagram Adapted from: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. https://doi.org/10.1136/bmj.n71

managing acute respiratory infections. Only 16% (n=13)
of guidelines scored>70% across all domains of the
AGREE II. Most scored higher in the domains of scope
and purpose, and clarity of presentation, with lower
scores for applicability and editorial independence. See
Additional file 1: E for the complete details about the
AGREE II appraisal scores of included guidelines.

The inclusion of natural history information for acute
infections in the guidelines
Of the 82 guidelines, 49 (59.8%) mentioned natu-
ral history information for at least one of the eligible
infections. Of the 114 infections covered across the
guidelines, natural history information was reported in
66 (57.9%), most commonly for respiratory tract infec-
tions (Table 2).

Natural history information was provided in all
guidelines that addressed acute bronchitis, acute

sinusitis, tonsilitis, and conjunctivitis. For other infec-
tions, such as acute rhinitis, recurrent UTI, and cellu-
litis, it was not reported in any of the guidelines (see
Fig. 2).

The reporting of natural history information

Table 3 contains verbatim examples of how guidelines
reported natural history information. Of the pieces of
natural history information in the guidelines, 63.6%
(n=42) were reported at an extended level. There
was variation in the estimated duration of symptoms
across guidelines addressing the same condition. For
example, an Australian guideline (AUS 03) reported
the duration for acute sinusitis to be 7-14 days, while
a United Kingdom (UK) guideline (NICE 07) reported
14-21 days. Some guidelines provided a range for
the expected infection duration, while others men-
tioned the estimated number of days those symp-
toms will last. Figure 3 illustrates reporting of the
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Table 1 Characteristics of included guidelines (n=282)

Characteristic or classification n (%)

Year of publication

2011-2013 15(18.3)
2014-2016 21 (25.6)
2017-2019 35(42.7)
2020-present 11(134)
Continent of origin
Europe 41 (50.0)
North America 19(23.2)
Asia 12 (14.6)
Australia 3(3.7)
South America 2(24)
Other* 5(6.1)
Language of publication
English 57 (69.5)
Dutch 7(85)
Finnish 5(6.1)
German 449
Other** 9(11.0)
Body system addressed by guideline
Respiratory*** 50 (61.0)
Urinary 20 (244)
Skin and soft tissue (SSTI) 12 (14.6)
AGREE Il domain scores across all guidelines
Domain score Median

score (range%)

Scope and purpose 86.1 (38.9-100)
Clarity of presentation 84.8 (50.0-100)
Rigour and development 79.2 (11.5-100)
Stakeholder involvement 77.8 (16.7-100)
Editorial independence 70.8.(4.2-100)

Applicability 64.5 (20.8-91.7)

*Multi-country organizations published guidelines
**QOther languages included French, Korean, Spanish, and Russian

***Including conjunctivitis

Table 2 Number and percentage of eligible conditions for which natural history information and references were provided

Respiratory (n=68) Urinary (n=26) SSTI (n=20) Total (n=114)
Natural history information reported
Yes, n (%) 53 (78.0) 10(38.5) 3(15.0) 66 (57.9)
*Supporting reference for the information provided
Yes, n (%) 49 (92.5) 9(90) 2(66.7) 60 (91)

*For conditions with reported natural history information

quantitative duration of natural history for infections Supporting references for natural history information

that are reported in two or more guidelines. Addi- reported in the guidelines

tional file 1: F contains a list of duration for infections  Of the 66 infections for which guidelines provided nat-
reported by only one guideline. ural history information, supporting references were
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Condition
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Fig. 2 Percentage of guidelines that, for each of the acute infections, reported natural history information (number of guidelines addressing each

provided for most (91%, n=60) (Table 2). Of the 125
references cited across the guidelines, 46.4% (n=>58)
were from synthesised evidence (including 35 Cochrane
systematic reviews, 16 systematic reviews of treatment
effectiveness, 7 systematic reviews of cohort studies),
32.8% (n=41) were primary studies (24 randomised con-
trolled trials and 17 cohort studies) and 20.8% (n=26)
were references from other sources (such as other guide-
lines, editorials, position papers). There were variations

in the cited references for the same conditions across dif-
ferent guidelines.

Reporting of relevant antibiotic stewardship clinical
strategies

Delayed antibiotic prescribing

A recommendation to use delayed antibiotic prescrib-
ing strategy was mentioned in 39% (n=32) of the guide-
lines and for 34.2% (n=39) of the eligible infections
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Guideline (Duration) 012 3 45 67 8910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Days
AUSO3  (2-3 weeks)
CHIO1 (3 weeks)
DENO2 (4 weeks)
FINOS (3 weeks)
INTO3 (3 weeks)
JPNOZ  (1-3 weeks)
NEDO1 (1-3 weeks)
NICEO4 (3-4 weeks)
USA11 (3 weeks)

AUS03 (2-3 days) ||

Acute Bronchitis
|‘ll l|

§ GERO7 (2-7davs) [
E JPNO3 (3 weeks)**

£ KORO1 (2-3days) 1

og NEDOS (2-3 days) 1

<

NICEO6 (3-7days) [
DENO2_(2:7 days) L 1

AUSO3 (7-14 days)
CANO2 (7-10 days)
DENO2 (2-3 weeks)
FINO3 (3 weeks)
GERO1 (8.5-11 days)
MALO1 (7-15 days)
NEDO6 (2-3 wecks)
NICEO7 (2-3wecks)
USAO4 (7-10 days)
USAOS (10 days)
USA10 (7-15 days)
USA15 (10 days)
USA21 (10 days)

Acute sinusitis

AUSO03 (7 days)
DENO2 (7 days)
FINO4  (3-7 days)
GERO8 (7 days)
NEDO3 (7-10days)
NICE10 (7 days)

Sore throat

AUSO3 (7 days)
NEDO4 (7-14 days)

Conjunctivits

USAO1 (4-14 days)

AUSO3 (7 days)
GERO4 (7 days)

Ur'...

NEDO8 (7 days)
SCTO3 (6.3 days)

Fig. 3 The reported duration of infections across guidelines*. *Only conditions that are reported in two or more guidelines. **Duration reported as
part of the definition for the acute condition adopted by the guideline. ***Urinary tract infections
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(see Additional file 1: G for details of delayed antibi-
otic prescribing recommendation by guidelines). It was
most frequently recommended for respiratory tract
infections (74.4%, n=29), including in (92%, n=11) of
guidelines targeted at acute otitis media. For about half
(51.3%, n=20) of the infections, the recommendation
for delayed prescribing included information about how
long a patient should be advised to wait before deciding
whether to fill the prescription. When timeframes were
mentioned, there was variation across the guidelines. For
example, for acute sinusitis the recommended waiting
time ranged from 3 days (USA 04) to 7 days (NICE 07).
Additional file 1: H contains verbatim examples of the
reporting of delayed prescribing and the suggested wait-
ing periods.

Shared decision making and patient decision aids

In 22% (n=18) of the guidelines and 21.1% (n=24) of
the infections, it was recommended that shared deci-
sion making occur between clinicians and patients when
deciding about antibiotic use (see Additional file 1: I for
verbatim examples of recommendations). Using patient
decision aids as a tool to support this conversation was
mentioned in 18 of the 24 recommendations and an
external link to an aid provided in all of these. Recom-
mendations about shared decision making occurred most
frequently for respiratory tract infections. Additional
file 1: G provides details of shared decision making and
decision aid recommendations by guidelines.

Discussion

Summary of the findings

In this systematic review of guidelines of acute infections
commonly managed in primary care and with antibiot-
ics, natural history information was reported for just over
half of the eligible infections, most frequently for respira-
tory tract infections. For some infections (such as acute
bronchitis, sinusitis, tonsilitis, conjunctivitis), natural
history information was provided in all relevant guide-
lines, whereas for other infections (such as urinary tract
infections and skin infections), it was rarely provided. In
about two-thirds of the infections for which natural his-
tory was reported, quantitative information about the
expected duration was provided. Delayed prescribing was
recommended for about one-third of the assessed infec-
tions and shared decision making for about 21%.

Strengths and limitations

To our knowledge, this is the first systematic review to
investigate the reporting of natural history information in
guidelines. The strength of this review lies in our com-
prehensive search strategy with no language restrictions.
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A limitation is that we may have missed guidelines that
were not indexed in the databases searched or those that
are not electronically accessible. Despite our supplemen-
tary search across well-known international guideline
publishing organisations, we did not identify any eligible
guidelines from Africa and only two from South Amer-
ica. Also, we did not assess the quality and appropriate-
ness of the references used by the guidelines as support
for the natural history information provided.

Comparison with existing research

While guideline methodological quality has previ-
ously been assessed [35], there appears to be no other
research that has explored the reporting of the natural
history of acute infections. The methodological quality
of guidelines in our sample is similar to findings of other
reviews of acute infection guidelines [36, 37]. However,
an assessment of methodological quality does not con-
sider the thoroughness of the content included in the
guidelines and natural history is a specific type of infor-
mation that is not required for all conditions.

Some findings in our study can be compared with sys-
tematic reviews of guidelines that targeted specific acute
infections. For example, a systematic review of European
guidelines for the management of acute otitis media
in children found 88% of the guidelines recommended
a delayed antibiotic prescribing approach [36]. In our
review, 92% of otitis media guidelines recommended
delayed prescribing.

Despite international calls for antibiotic stewardship
in primary care [9, 38, 39], across all the guidelines in
our review, a minority recommended delayed prescrib-
ing and shared decision making. Our findings are similar
to that of a systematic review of upper respiratory tract
infections guidelines, where delayed prescribing for oti-
tis media was recommended in only 3 of the 13 guide-
lines [37]. This is despite evidence of the usefulness of
delayed prescribing in reducing antibiotic prescribing
and use [40]. While awareness of shared decision making
is increasing [41-43], it is a reasonably new strategy and
may not yet be routinely incorporated into guidelines
for acute infections. Furthermore, historically antibiotic
stewardship strategies that have been promoted for pri-
mary care have included clinician education, diagnostic
testing, audit and feedback, with less focus on delayed
prescribing and shared decision making [44].

Implications for practice

Many clinicians use guidelines from their country or pro-
fessional organisation to stay up-to-date and the omission
of natural history information in synthesised evidence
resources such as guidelines is a missed opportunity to
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disseminate this information, which can inform clini-
cian-patient conversations and decision-making. Natu-
ral history information is crucial for initiatives such as
Choosing Wisely [45] campaigns in which patients and
clinicians are encouraged to discuss “what happens if
I don’t do anything?” It is challenging to answer that
question if research-informed natural history informa-
tion is not readily available. Clinicians and patients can
only know the difference a treatment, such as antibi-
otics, might make if they know what happens without
that treatment. Knowing this may be an underutilised
way of facilitating a conversation between clinicians and
patients, managing patient expectations and misconcep-
tions about the effectiveness of antibiotics, and reducing
patient re-consultation for self-limiting acute infections
[46, 47]. This may also contribute to reducing unneces-
sary prescribing and use of antibiotics in primary care.

While delayed prescribing and shared decision mak-
ing are, for most of the conditions considered, gener-
ally appropriate, there are subgroups and circumstances
when they may not be and the benefit-harm trade-off of
antibiotics is altered. In such situations, the conversation
should incorporate eliciting patients’ expectations and
any misperceptions about the condition or treatment that
they may have and providing patient education. Addi-
tionally, when using delayed antibiotic prescribing, clini-
cians need to explain the approach and the reason for it,
carefully ensuring that a mixed message about antibiotic
necessity is not conveyed.

Implications for research

Across the guidelines, we found differences in the esti-
mated duration of symptoms for many of the infections.
This is most likely due to the differences in the design
and quality of the studies chosen to provide the natural
history information. For example, while the Austral-
ian Therapeutic Guidelines cite a Cochrane review [48]
to support the natural history information about acute
bronchitis, the Danish and Dutch guidelines cite differ-
ent prospective cohort studies [49, 50] with different
natural history duration for the same condition. The
inclusion of natural history content is not a focus of
guidelines and no guidance on how to search for, select,
and report this information exists. Including natural his-
tory information in guidelines would be aided if more
studies (primary and systematic reviews) with the pri-
mary aim of establishing the natural history of acute
infections were conducted.

Conclusion

Our review found an important gap in the inclusion and
reporting of natural history information in guidelines,
with just over half containing this information. Given
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the potential usefulness of natural history information
in facilitating antibiotic stewardship strategies and the
influence of guidelines on what treatment options clini-
cians present to patients, this is a missed opportunity
to disseminate natural history information to clinicians
and encourage its use in discussions with patients and
informed decision-making.
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