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1 Initial assessment and management of
people aged 16 years or over with
suspected acute respiratory infection

1.1 Review question

In people aged 16 years or over with suspected acute respiratory infection (ARI):

1. What are the signs, symptoms and early warning scores (EWS) that have been
evaluated?

2. What are the strategies for the triage of patients (for example, applying clinical
prediction rules using signs, symptoms, EWS thresholds) to avoid serious illness?

1.1.1 Introduction

Before the COVID-19 pandemic, people with suspected ARI either presented to NHS 111 or
primary care for assessment and management, with more severe cases referred for hospital
assessment, or they presented directly to an emergency department or to the ambulance
service if their symptoms were more serious. Since the pandemic, the levels of ARI
(particularly pneumonia caused by COVID-19 infection) have increased. In response to this
the NHS has set up a number of ARI hubs and ARI virtual wards to relieve pressure on other
parts of the local healthcare system.

For people aged 16 and over with suspected ARI, initial consultations with the health system
may occur remotely (for example, through online apps, email exchange or text message, via
telephone through NHS 111 or with a GP, via video call, or direct to 999 emergency call
centres) or face-to-face (for example, in the person’s home or care home, in primary care
including community pharmacy or ARI hubs, in NHS walk-in centres, and in emergency
departments). Those with suspected ARI can be advised to remain at home for self-
monitoring (with or without being prescribed antibiotics or antivirals), referred to ARI virtual
wards for further monitoring, or referred to, and/or admitted to, a hospital.

NICE has been asked to produce a number of related products to support and inform the
expansion of virtual ward provision and other intermediate care areas. This review focuses
on the early assessment of people aged 16 and over with suspected ARI in remote and face-
to-face settings. Evidence on the use of signs, symptoms and EWS, either individually or in
combination, to identify serious cases or predict potential to deteriorate (which would require
a different level of monitoring and healthcare) will be reviewed. This will inform the
development of a NICE guideline intended to aid healthcare professionals in deciding
whether to refer people aged 16 and over with suspected ARI, including referrals to virtual
wards and ARI hubs.
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1.1.2 Summary of the protocol

Table 1: PICOS inclusion criteria

Population

Phenomenon of
interest

Outcomes

Study type

People aged 16 years or over with suspected ARI (including
bronchitis, common cold, glandular fever, influenza, laryngitis, sore
throat (pharyngitis and tonsillitis), pneumonia and severe acute
respiratory syndrome (SARS)).

Exclusion criteria: People aged 16 or over with a confirmed COVID-19
diagnosis, who are hospital in-patients, who have a respiratory
infection during end-of-life care, and those with aspiration pneumonia,
bronchiectasis, cystic fibrosis, or known immunosuppression.

Symptoms, signs and externally validated EWS for the assessment of
suspected ARI, including: cough, coughing up blood, purulent
sputum, malaise, coryza, temperature/signs of fever, sore throat,
hoarse voice, breathlessness and/or increased respiratory rate,
wheeze/chest tightness, cyanosis, loss of appetite, lethargy, agitation,
confusion, delirium, drowsiness, headache, rigors, chest pain,
monitoring parameters based on digital technologies where available
(e.g. pulse oximetry, peak flow), sudden deterioration in any of the
above, EWS (including NEWS/NEWS2, CRB65/CURB65, CENTOR
criteria), and any combination of the above.

Assessed within 4 weeks of consultation:
e Hospital admission
e Escalation of care to any setting including:
o Face to face consultation
Re-consultation/appointment
Virtual ward
Referral to ARI hub
A&E visit
o Unplanned hospital admission
Hospital length of stay
Follow-up consultation/ongoing monitoring
Antibiotic/antiviral use
Time to clinical cure/resolution of symptoms
e Mortality
Secondary outcomes:
o Patient acceptability
o Patient preference
e HRQoL (using a validated scale)

O O O O

Systematic reviews.

For the full protocol see Appendix A — Review protocol.
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1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in Appendix A — Review protocol and the methods
document.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.

1.1.3.1 Search methods

Clinical studies

The aim of the search was to identify systematic reviews relating to the assessment of signs
and symptoms, early warning scores or strategies for triage in people with suspected acute
respiratory infection. A search strategy was designed in Ovid MEDLINE by an information
specialist in consultation with the review team. The strategy was comprised of terms for
respiratory infections combined (using the Boolean operator AND) with terms for the
assessment of signs and symptoms, early warning scores or triage strategies. Text word
searches in the title and abstract fields of records were included in the strategy along with
relevant subject headings. A summary of search filters and limits applied to the search can
be found in Table 2 below. The MEDLINE strategy was checked by a second information
specialist using aspects of the PRESS checklist.? The final MEDLINE strategy was adapted
for use in all databases searched.

The following databases were searched on 15" May 2023: MEDLINE ALL (Ovid), Embase
(Ovid), and the Cochrane Database of Systematic Reviews (Wiley). 5494 records were
retrieved in total and imported into EndNote 20 for deduplication. After duplicates were
removed 3621 records remained for screening.

Table 2: Database parameters, filters and limits applied.

Database Dates searched Search filter and limits
applied
MEDLINE via Ovid 1946 — 11t May 2023 Systematic reviews

Exclusions (animal studies,
letters, comments,
editorials, news)

English language

Embase via Ovid 1974 — 12" May 2023 Systematic reviews

Exclusions (animal studies,
letters, editorials, notes,
conference abstracts,
preprints)

English language
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Cochrane Database of Issue 5 of 12, May 2023 None
Systematic Reviews via the
Cochrane Library, Wiley

Economic evaluations

The aim of the search was to identify economic evaluations relating to the assessment of
signs and symptoms, early warning scores or strategies for triage in people with suspected
acute respiratory infection. A search strategy was designed in Ovid MEDLINE by an
information specialist (MH) in consultation with the review team. The strategy was comprised
of terms for respiratory infections combined (using the Boolean operator AND) with terms for
the assessment of sighs and symptoms, early warning scores or triage strategies. Text word
searches in the title and abstract fields of records were included in the strategy along with
relevant subject headings. The final MEDLINE strategy was adapted for use in all databases
searched by another Information Specialist (HF). A summary of search filters and limits
applied to the search can be found in Table 3 below.

The following databases were searched on 15" May 2023: MEDLINE ALL (Ovid), Embase
(Ovid), EconLit (Ovid), and NHS EED (CRD). 3633 records were retrieved in total and
imported into EndNote 20 for deduplication. After duplicates were removed 2622 records
remained for screening.

Table 3: Database parameters, filters and limits applied.

Database Dates searched Search filter and limits
applied
MEDLINE via Ovid 1946 — 11t May 2023 Economic Evaluations

Exclusions (animal studies,
letters, comments,
editorials, news)

English language
Embase via Ovid 1974 — 12" May 2023 Economic Evaluations

Exclusions (animal studies,
letters, editorials, notes,
conference abstracts,

preprints)
English language
EconlLit via Ovid 1886 — 27" April 2023 N/A
NHS EED via CRD Inception — 31t March 2015 | N/A

1.1.4 Clinical evidence

1.1.4.1 Included studies

A systematic search carried out to identify potentially relevant studies found 3621 references,
after deduplication between databases (see Appendix B for the literature search strategy).

7
Suspected acute respiratory infection in over 16s: assessment at first presentation and initial
management: evidence review for signs, symptoms and early warning scores for predicting
severe illness FINAL (October 2023)



FINAL

These 3621 references were screened at title and abstract level against the review protocol,
with 3494 excluded at this level. The study selection process was initially piloted on 73 (2%)
of the references to check consistency in screening decisions between reviewers. 10% of
references were screened separately by two reviewers and discrepancies were resolved by
discussion.

The full texts of 127 reviews were ordered for closer inspection. Nine of these studies met
the criteria specified in the review protocol (Appendix A). For a summary of the nine included
studies see Table 4. All full texts were screened independently by two reviewers and
discrepancies were resolved by discussion.

The clinical evidence study selection is presented as a PRISMA diagram in Appendix C.

See Section 1.1.12 Included studies for the full references of the included studies.

1.1.4.2 Excluded studies

Details of studies excluded at full text, along with reasons for exclusion are given in Appendix
K — Excluded studies.
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1.1.5 Summary of studies included in the clinical evidence

The included study characteristics are summarised in Table 4 below.

Table 4: Summary of studies included in the evidence review

Study details

Population

Setting

Prognostic factors/ Prognostic
model(s)

Individual signs/symptoms and Centor score for adults presenting with sore throat symptoms

Aalbers (2011)?
Systematic review
including 21
studies

Adults (215 years
of age) presenting
with sore throat
symptoms

Primary care and the
emergency department
(USA, Canada, Europe,
New Zealand, Thailand,
Israel)

Individual signs and symptoms
(absence of cough, fever, anterior
cervical adenopathy, tender
anterior cervical adenopathy, any
exudates) and Centor score

Early warning scores (EWS) for patients with community acquired pneumonia (CAP)

Akram (2011)3

Systematic review
including 13
studies

Chalmers (2011)*

Systematic review
including 6
studies

Ebell (2019)°

Systematic review
including 29

Outpatients with
community
acquired
pneumonia (CAP)

Outpatients with
CAP

Patients with CAP

Outpatients; either
exclusively managed in the
community or discharged
from an emergency
department <24 hours after
admission (USA, Canada,
Netherlands, Germany,
Spain, France, UK)

Emergency department and
walk-in medical centre
(USA, Canada, Spain,
France)

The review included
hospitalised patients,
ambulatory patients and

CRB65, CURB65 and Pneumonia
Severity Index (PSI)

PSI and other criteria for
assessing severity/requirement
for in-patient care

CRB-65

Outcomes

Usefulness of individual signs and
symptoms in assessing the risk of
streptococcal pharyngitis and
diagnostic accuracy of the Centor
score as a decision rule for antibiotic
treatment

Outpatient mortality and diagnostic
accuracy

Proportion of patients treated as
outpatients, mortality, hospital re-
admissions, health related quality of
life, return to usual activities and
patient satisfaction with care.

Prediction of mortality

Risk of bias

Low

Low

Low

High
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Study details

studies; 15 were
in emergency
department or
primary care
settings (update
of McNally 2010)

McNally (2010)

Systematic review
including 14
studies; 4
included
community-based
patients

Metlay (2019)"

Systematic review
including 7
studies relating to
the question of
interest

Nannan Panday
(2017)8

Systematic review
including 42
studies; 4
included patients
with CAP or

Population

Adults (=16 years
of age) with a
primary diagnosis
of CAP

Adults diagnosed
with CAP

Adults (=16 years
of age) at the
emergency
department or
acute medical unit

Setting

both; the 15 studies that
included patients in
emergency department or
primary care settings are
relevant to this review
(most studies from Europe)

The review included
hospitalised patients,
primary care patients and
patients treated as
outpatients; the 4 studies
that included primary care
patients and patients
treated as outpatients are
relevant to this review
(study location not
reported)

Inpatient versus outpatient
treatment location (study
location not reported)

Emergency department and
acute medical unit
(Denmark, Netherlands,
Norway, Germany, Hong
Kong, Ireland, Israel, Italy,
Singapore, South Africa,
South Korea, Sri Lanka,
Sweden, Switzerland,

Prognostic factors/ Prognostic

model(s) Outcomes

CRB-65 30-day mortality Low
PSI and CURB-65 Initial site of treatment High
25 different types of early warning  Prediction of mortality and/or Low

score (EWS). For the 4 studies
relevant to our question, the
scores assessed were Chronic
Respiratory Early Warning Score
(CREWS), CRB-65, CURB-65,
National Early Warning Score
(NEWS)*, PSI, Systemic
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Study details Population Setting

respiratory Turkey, UK, USA and
distress Vietnam)

Smith (2021)° Adult emergency  Emergency department
Systematic review department (USA, Spain, Switzerland,
including 38 patients Australia, Canada, China,
studies relating to diagnosed with France, Japan, Korea,
the question of CAP Turkey, UK and Europe,
interest where reported)

Prognostic factors/ Prognostic
model(s)

Inflammatory Response
Syndrome (SIRS), Standardised
Early Warning Score (SEWS) and
Salford National Early Warning
Score (S-NEWS)

PSI and CURB-65 for predicting
mortality. 5 clinical decision aids
for predicting the need for ICU
admission: American Thoracic
Society (ATS) 2001, Infectious
Diseases Society of
America/American Thoracic
Society (IDSA/ATS) 2007, Severe
CAP (SCAP/CURXO-80),
SMART-COP, Risk of Early
Admission to the ICU (REA-ICU)

Early warning scores (EWS) for patients with nursing home acquired pneumonia (NHAP)

Dosa (2005)'0 Nursing home Nursing homes (USA)
Systematic review residents with

including 3 nursing home

studies relating to ~ acquired _

the question of pneumonia

interest (NHAP)

PSI, a 5-point scale developed by
Naughton and Mylotte and an 8-
variable model developed by
Mehr et al.

Outcomes Risk of bias

Prediction of mortality (PSI and Unclear
CURB-65) and prediction of need for

ICU admission (ATS 2001,

IDSA/ATS 2007, SCAP/CURXO-80,
SMART-COP and REA-ICU)

Prediction of mortality High

Abbreviations: ATS = American Thoracic Society; CAP = community acquired pneumonia; EWS = early warning scores; ICU = intensive care unit; IDSA/ATS =
Infectious Diseases Society of America/American Thoracic Society; MEDS = Mortality in Emergency Department Sepsis score; MEWS = Modified Early Warning
Score; NEWS = National Early Warning Score; NHAP = nursing home acquired pneumonia; PSI = Pneumonia Severity Index; REA-ICU = Risk of Early Admission to

the ICU; REMS = Rapid Emergency Medicine Score; SCAP = Severe CAP.

* NEWS was updated to NEWS2 in December 2017, after the Nannan Panday review was published.
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See Appendix D — Clinical evidence for full evidence tables. Appendix E — Early warning
scores assessed presents the early warning scores (EWS) assessed in the included studies.
Appendix G — ROBIS risk of bias assessment results presents the ROBIS risk of bias
assessment results.

1.1.6 Summary of the clinical evidence

1.1.6.1 Individual signs/symptoms and the Centor score for adults presenting
with sore throat symptoms

One systematic review assessed the usefulness of individual signs and symptoms in
assessing the risk of streptococcal pharyngitis, and the diagnostic accuracy of the Centor
score as a decision rule for antibiotic treatment, in adults (=15 years) presenting to primary
care (19 studies) or the emergency department (2 studies) with symptoms of sore throat.?
The review, published in 2011, included 21 diagnostic accuracy studies from the USA,
Canada, Europe, New Zealand, Thailand and Israel that were published between 1975 and
2008; the overall quality of the included studies was considered to be good. The prevalence
of Group A B-haemolytic streptococcal (GABHS) pharyngitis varied widely between studies,
ranging from 4.7% to 37.6%. All 21 studies (n=4,839 patients) reported data on signs and
symptoms and 15 studies (n=2,900 patients) reported data on the Centor score. Individual
signs and symptoms assessed were: absence of cough, fever, anterior cervical adenopathy,
tender anterior cervical adenopathy and any exudates (tonsillar exudate, pharyngeal exudate
or any exudate). The reference standard was throat culture. Summary diagnostic accuracy
results (sensitivity, specificity, positive and negative likelihood ratios) are presented in
Appendix D — Clinical evidence.

The authors concluded that individual symptoms and signs have only a modest ability to rule
in or out a diagnosis of GABHS pharyngitis. They concluded that the Centor score (cut-off
score of 23) has reasonably good specificity and can enhance the appropriate prescribing of
antibiotics, but should be used with caution in settings with a low prevalence of GABHS
pharyngitis, such as primary care. This review had a low risk of bias and the conclusions
appear to be appropriate.

1.1.6.2 Early warning scores (EWS) for patients with community acquired
pneumonia (CAP)

Seven systematic reviews assessed EWS for patients with community acquired pneumonia
(CAP),39 primarily for the prediction of mortality and/or to determine the site of treatment
(inpatient versus outpatient care or requirement for intensive care unit admission). Full
details are presented in Appendix D — Clinical evidence. The most commonly assessed EWS
were the Pneumonia Severity Index (PSI; 4 reviews),® 479 CRB-65 (3 reviews)? % ¢ and
CURB-65 (3 reviews).> 72 One review assessed a range of EWS; those assessed in the
subgroup of studies of patients with CAP or respiratory distress were the Chronic Respiratory
Early Warning Score (CREWS), CRB-65, CURB-65, National Early Warning Score (NEWS),
PSI, Systemic Inflammatory Response Syndrome (SIRS), Standardised Early Warning Score
(SEWS) and Salford National Early Warning Score (S-NEWS).2 None of the reviews
assessed NEWS2; NEWS was updated to NEWS2 in December 2017, after the Nannan
Panday review was published. The setting of the included studies included primary care,
walk-in medical centre, emergency department, and acute medical unit; most of the included
studies were from the USA, Canada and Europe, where stated, and they were published
between 1997 and 2018. Study quality was assessed using a range of different tools with
variable results; many of the included studies were considered to have significant
limitations/a moderate to high risk of bias. One review® was an update of another of the
included reviews.® There was a great deal of overlap in included primary studies between the
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reviews; Table 5 shows the eleven studies that were included in more than one of the
reviews.

Table 5: Primary studies included in more than one review

Included Akram, Chalmers, | Ebell, McNally, | Metlay, Nannan Smith,

studies 2011 2011 2019 2010 2019 Panday, 2021
2017

Atlas, 1998 ° ° ° °

Bauer, 2006 ° ° °

Bont, 2008 ° ° °

Capelastegui, | e ° ° °

2006

Carratala, ° o °

2005

Fine, 1997 ) °

Julian-Jiminez, ° °

2013

Kruger, 2008 ° °

Marrie, 2000 ° ° °

Renaud, 2007 | e ° °

Yealy 2005 ) ° ° °

Two systematic reviews had a low risk of bias and good applicability to the review question.®
6 Two had a low risk of bias, but poorer applicability as the risk scoring system was only one
component of the interventions assessed* or the population also included patients with
suspected exacerbation of chronic obstructive pulmonary disease (COPD).2 One review had
an unclear risk of bias as there was limited methodological detail reported, but good
applicability.® Two reviews had a high risk of bias, owing to a limited search strategy and/or
poor reporting with limited details of the included studies.>” The reviews judged to be at low
risk of bias, assessed using the ROBIS tool," were considered to be good quality.

A good quality systematic review, published in 2011, concluded that patients in low risk PSI
and CRB-65 classes were found to be at low risk of death when managed as outpatients, but
that further studies are needed in out-patient cohorts; this review included studies of patients
managed exclusively in the community or discharged from an emergency department within
24 hours.® Another good quality review, published in 2010, concluded that the CRB-65 has
not been validated sufficiently in primary care settings and preliminary findings suggest over-
prediction, so it's value as a prognostic indicator in the community remains unclear.®

A good quality review published in 2017 concluded that MEWS and NEWS generally had
favourable results in the emergency department or acute medical unit setting for all
endpoints; for mortality prediction NEWS was the most accurate score in those with
respiratory distress.? Intensive care unit (ICU) admission was best predicted with NEWS. The
authors stated that future studies should concentrate on a simple and easy to use prognostic
score such as NEWS with the aim of introducing this throughout the (pre-hospital and
hospital) acute care chain.

The final good quality systematic review, with poorer applicability due to the risk scoring
system being only one component of the interventions assessed, concluded that strategies to
increase the proportion of patients treated in the community are safe, effective and
acceptable to patients.*
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A review with an unclear risk of bias, published in 2021, including patients in an emergency
department setting, concluded that the PSI and CURB-65 are both well-validated clinical
decision aids that can predict short-term mortality in patients with CAP and can be used to
identify low-risk patients for whom outpatient management may be considered.® The authors
stated that both aids are appropriate for this purpose in the emergency care setting; the PSI
appears to be slightly better at identifying low-risk patients, but requires data from a greater
number of tests, including some not routinely conducted in the emergency department. They
further stated that for decisions regarding ICU admission, clinical decision aids designed for
this purpose (such as the IDSA/ATS 2007) should be considered superior to the PSI and
CURB-65.

One of the reviews with a high risk of bias, which included patients in emergency department
and primary care settings, concluded that the CRB-65 can be used by physicians to estimate
mortality risk and can serve as a useful check on physician judgement; patients in the low-
risk group with a score of 0 have a very low mortality risk and can in most cases safely be
treated as outpatients, whilst most patients in the moderate- and high-risk groups should be
hospitalised (although other considerations may alter these decisions regarding treatment
setting).® The other review with a high risk of bias recommended that clinicians use a
validated clinical prediction rule for prognosis, in addition to clinical judgement, to determine
the need for hospitalisation; preferentially the PSI over the CURB-65.7

In summary, it appears that further research is needed to validate the PSI and CRB-65 in
primary care/community settings. However, the PSI requires data from a large number of
tests, some of which are not routinely conducted in primary care/community settings. The
PSI and CURB-65 appear to be useful for predicting short-term mortality and identifying low-
risk patients who may be considered for outpatient management when used in an emergency
department setting; although some tests required for the PSI may not be routinely conducted
in an emergency department setting (such as arterial blood gases). NEWS and MEWS
appear to be useful in an emergency department or acute medical unit setting for predicting
mortality and NEWS was useful for predicting need for ICU admission. The ATS 2001 and
IDSA/ATS 2007 appear to be superior to the PSI and CURB-65 for decisions regarding ICU
admission.

1.1.6.3 Early warning scores (EWS) for patients with nursing home acquired
pneumonia (NHAP)

One systematic review with a high risk of bias assessed the PSI, a 5-point scale developed
by Naughton and Mylotte and an 8-variable model developed by Mehr et al. for predicting
mortality in nursing home residents with nursing home acquired pneumonia (NHAP)."® Three
studies, conducted between 1998 and 2001 in USA nursing homes, related to the question of
interest; one study assessed each EWS. The review does not appear to have assessed the
quality of the included studies. The authors concluded that there are numerous problems
with using current models in clinical practice, such as the fact that mortality prediction models
are generally age-driven, therefore, as nursing home residents are generally very old, this
eliminates one of the most discriminating features of the probability model. Prediction models
do not incorporate the resident’s end-of-life wishes or overall goals of care. Current models
for predicting mortality require data collection that is often not readily available at the time
that triage decisions need to be made. Whilst the issues discussed appear to be relevant
considerations when assessing the use of EWS in a nursing home setting, the review was
poorly conducted and reported, and it is unclear whether relevant studies were missed and
whether the included studies were valid.
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1.1.7 Economic evidence

This section provides an overview of existing cost-effectiveness evidence relating to the
assessment of signs and symptoms, early warning scores or strategies for triage in people
with suspected acute respiratory infection.

The bibliographic search detailed in Section 1.1.3.1 was used to identify relevant studies.
This review considered a range of economic studies including modelling studies and trial-
based economic evaluations. The inclusion criteria considered full economic evaluations
comparing two or more alternative interventions in terms of both costs and consequences.
Only cost-effectiveness, cost-utility, cost-benefit, and cost-minimisation analyses were
considered for inclusion.

1.1.7.1 Included studies

The initial search identified a total of 2,622 references after deduplication between databases
(see Appendix B — Literature search strategies for the literature search strategy), which were
subsequently screened at title and abstract level against the review protocol. The study
selection process was initially piloted on 10% (263) of total references for consistency
between reviewers, with the remaining references independently screened by two reviewers
and any disagreements resolved by consensus. A total of 13 studies were identified as
potentially relevant from their title and abstract. Full-text papers of the 13 references were
subsequently ordered for assessment and screened by the two reviewers, with any
discrepancies resolved by consensus. Only one of these studies, summarised in Table 6,
met the criteria specified in the review protocol (see Appendix | — Economic evidence tables
for the economic evidence table).'?

A PRISMA diagram of the study selection process is presented in Appendix H — Economic
evidence study selection.

1.1.7.2 Excluded studies

Of the 13 studies identified as potentially relevant f