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Key messages

We have systematically surveyed and created an inter-
active research map of existing literature on health
risks associated with use of e-cigarettes. We included
1482 publications in the report. Since several of these
may have reported to have more than one study de-
sign, such as both a publication with a human study
and an animal experiment, the number of study de-
signs included are in total 1760. Respiratory, cardio-
vascular as well as other adverse events (outcome not
given under other code) were the health outcomes
most often reported.

Very few human studies were published the first years
after the introduction of e-cigarettes in 2007, but from
2013 there was an increase. Case reports and case se-
ries led the way, followed by cross-sectional studies.
We identified 41 randomised controlled trials (RCT).
This study design is the most rigorous way of deter-
mining if a cause-effect relation exists between inter-
vention (here use of e-cigarettes) and outcome. Only
one of the RCTs had a follow-up time of six months or
more. Among the other 105 studies with a control
group, only six had a follow-up time of more than 2
years. Thus, any adverse impact of e-cigarette use on
health which may take long time to develop, may re-
main undetected.

Overall, the interactive research map gives a visual
presentation of the broad variety of health conse-
quences linked to the use of e-cigarettes and may be
used to identify potential human health risks and pos-
sible research gaps. Identification of the latter can be
useful for the discussion of focus of future research
The map shows what research is available, it does not
assess the quality of the studies or size or severity of
the health risk from using e-cigarettes.
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Hovedbudskap

Vi har pa en systematisk og vitenskapelig mate under-
sgkt og laget et interaktivt forskningskart over eksiste-
rende litteratur om helserisiko knyttet til bruk av e-si-
garetter. Vi inkluderte 1482 publikasjoner. Siden flere
av disse kan ha rapportert fra mer enn et studiedesign,
for eksempel bade resultater fra studier med mennes-
ker og dyreforsgk, er antall studiedesign inkludert i alt
1760. Effekter pa luftveier og lunge, hjerte- og kar-sys-
temet samt andre utfall (ikke angitt i annen kode) var
det som oftest ble rapportert.

Sveert fa studier pa mennesker ble publisert arene et-
ter introduksjonen av e-sigaretter i 2007, men fra
2013 var det en gkning. Innledningsvis var kasus-rap-
porter etterfulgt av tverrsnittstudier de vanligste stu-
dietypene. Viidentifiserte 41 randomiserte kontrol-
lerte studier (RCT). Dette studiedesignet er den «stren-
geste» metoden for d pavise en arsakssammenheng
mellom intervensjon (her bruk av e-sigaretter) og ut-
fall. Bare en av RCT-ene hadde en oppfwlgingstid pa
seks maneder eller mer. Av de 105 andre studiene med
kontrollgruppe var det bare seks studier med oppfal-
gingstid lenger pa over 2 ar. I hvilken grad e-sigaretter
kan forarsake helseskader som utvikles etter lengre
tids bruk er dermed uavklart.

Det interaktive forskningskartet gir en visuell oversikt
over omrader med mange, noen eller ikke-eksiste-
rende vitenskapelig dokumentasjon. De identifiserte
kunnskapshullene kan indikere hvor fremtidig forsk-
ning bgr settes inn.

Forskningskartet synliggjgr hvilken forskning som fin-
nes, det viser ikke kvaliteten pa studiene, stgrrelsen el-
ler alvorlighetsgraden pa helserisikoen ved bruk av
elektroniske sigaretter.
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Preface

In 2020, the Ministry of Health and Care Services requested the Norwegian Institute of
Public Health (NIPH) to update and expand the report «Health risks from the use of e-
cigarettes» published by the NIPH in 2015 (NIPH, 2015). The mandate for the
assignment of a new report on health risks associated with the use of e-cigarettes was
given in June 2020.

Since the report from NIPH in 2015, new products with changes in design and content
have been introduced, and the scientific literature on health effects of e-cigarettes has
increased significantly. This implies a need for updated information. The Ministry gave
the NIPH a two-part assignment:

The first part of the assignment was to perform a systematic literature search and
subsequently prepare an interactive map of research on health effects of e-cigarette use
or exposure. This research map should include all studies (in vitro, in vivo, clinical,
epidemiological, etc.) classified by type of publication and topic of the research. Areas
where research is lacking or insufficient should be identified. The systematic literature
search should be restricted to studies addressing health effects and not include other e-
cigarette related issues such as harm reduction and "gateway" (here the possibility that
use of e-cigarettes leads to use of other tobacco or nicotine containing products) or the
use of e-cigarettes in smoking cessation.

In agreement with the established policy of leading scientific journals, research funded

by or otherwise linked to the tobacco industry should not be included. Otherwise, NIPH
was free to organize the work with the interactive map, as found appropriate, including
consultation with any external expertise.

The present report with linked interactive research map is the result of the first part of
the assignment. The report including its interactive research map provides an
orientation on available research and knowledge gaps on the potential health effects
from e-cigarettes.

The report and the interactive map will be an important base for the second part of the

assignement; the preparation of a systematic review over selected possible health con-
sequences of e-cigarettes use and exposure.
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Introduction

E-cigarettes

Electronic cigarettes (e-cigarettes) are electronic devices, essentially consisting of a
cartridge filled with a liquid (e-cigarette liquid), an evaporator unit/heating element
associated with a battery, all together connected to a mouthpiece. When heated, the e-
cigarette liquid will form an aerosol (vapour) meant to be inhaled. Other terms such as
ENDS (electronic nicotine delivery system) and NVP (nicotine vaping products) are also
used.

E-cigarettes were developed and patented in China in 2003, subsequently modified and
launched on the American market in 2006. They can be disposable, rechargeable with a
cartridge, or manually refillable with e-cigarette liquid. First-generation e-cigarettes
were often cigarette imitations. Later, more advanced products have appeared. Some
shaped like a pen, while others come with systems that may carry larger amounts of e-
liquid than earlier models. Third generation e-cigarettes consists of a diverse range of
products often termed "vaping" products. Their design often has even less resemblance
to cigarettes, as the cartridge may be square or rectangular and they may have options
for customizing and conversion. These products are often referred to as "mods", since
the users can modifythe device or build their own version (NASEM, 2018).

The e-cigarette liquid may contain nicotine or be nicotine free. The e-liquid usually
contains a mixture of propylene glycol (PG), vegetable glycerine (VG), and various
flavourings. The available number of these flavours/combination of flavours is
exceedingly high.

The harmful potential of nicotine has been documented from studies in cell cultures,
animals and, although less, in humans (US Surgeon General, 2014). For other
constituents identified in e-liquids, such as PG/VG and flavours, the potential health
risks have been evaluated following oral intake and are thus generally regarded as safe.
However, the health risks associated with inhalation of these constituents have been
less evaluated. Moreover, the heating process can lead to chemical decomposition of
these constituents and the formation of new compounds of altered toxicity (pyrolysis).
Other constituents found in aerosols including metals and silicate particles may add to
the toxicity of the inhaled vapour (SCHEER, 2020).

Numerous in-vitro- and animal studies have been performed to elucidate the potential
health consequences these inhalable constituents confer. Several of these studies
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report cellular effects associated with potential impact on airways, inflammation,
impairment of cardiovascular function and toxicity. In addition, some of the compounds
identified in aerosol from e-liquid are known or potential carcinogens.

There is also an increasing number of studies adressing adverse impacts of e-cigarettes
on human health, related to e-cigarette- or vaping use-associated lung injury (EVALI),
ingestion by infants as well as explosions/burns. However, the composition of the
inhaled vapour is affected by the e-cigarette device and e-liquid as well as the vaping
pattern which all affect the dose of toxicants the user is exposed to. Any adverse
outcomes will also depend on user specific (genetic) and environmental factors linked
to the each vaper that may predispose for possible health effects (NASEM, 2018;
SCHEER 2020). Thus, a more precise evaluation of the health risks linked to e-
cigarettes use is complicated due to the large variation of products on the marked and
the heterogeneity of users (e.g. time of use, age of user, comorbidity). Furthermore, the
potential long-term effects of e-cigarette use have so far only been scarcely
investigated. It should also be noted that e-cigarettes may be used for vaping other
liquids or compounds that may be illegal or produced for other purposes, and thus not
provided commercially from the e-cigarette producer. However, this latter is beyond
the scope of this report.

The need for an interactive research map

The previous report on health risks associated with the use of e-cigarettes from NIPH
was published in 2015. In addition, the report "Public Health Consequences of E-Ciga-
rettes” from the National Academies of Sciences, Engineering, and Medicine (NASEM)
was published in 2018, with a literature search dated as of August, 2017 (NASEM,
2018). The European report from SCHEER published in April 2021 was based on a liter-
ature search dated as of April 2019 (SCHEER, 2020). This latter report did not include a
clear description of the methods used for inclusion and evaluation of the scientific liter-
ature; and health consequences were only fully described for cardiovascular diseases.
The rapid development and modification of e-cigarettes and e-liquids leading to diver-
sification of the inhaled aerosols and habits, combined with a continuous stream of new
research publications makes it relevant to update the literature search on this field to
detect new data of importance for the assessment of health risks related to e-cigarette
use.

The interactive map gives an overview over available research on health consequences
from the use and exposure to e-cigarettes. The interactive map gives a visual overview
of the amount and type of available research and allows the users to select themes and
subgroups of special interest.

In addition to showing what research is available the map also shows where there are
research gaps.
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Aims

The aim of this work was to systematically search, identify and categorize published
research linked to human health risks associated with the use of e-cigarettes and to
present our findings in interactive maps which can be used for extracting references on
self selected categories such as study design, age of participants in the studies and type
of health consequences. In addition to human studies, the map includes relevant in-
vitro- and animal studies.
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Method

We have prepared this interactive research map in accordance with our pre publlshed

protocol  (https: .
the-use-of-electronic-cigarettes---a-protocol-/) and the Campbell Collaboration's

framework for evidence and gap maps (https://campbellcollaboration.org/evidence-
gap-maps.html).

Problem statement

Since the introduction of e-cigarettes on the market, a development and diversification
of both the e-cigarette and e-liquids has followed. The amount of scientific literature on
health effects of e-cigarettes is increasing steeply. Thus, there is a need for updated
overview of the available scientific information on health consequences of e-cigarettes
to be able to contribute to evidence based advices and regulations regarding e-
cigarettes.

Inclusion criteria

We used the following inclusion criteria:

Populations: No restrictions: all human-, animal- and in-vitro studies
Measures: All types of electronic cigarettes and additives
Comparison: No restrictions: smoking, snuff or no use of tobacco product

allowed as comparison

Outcomes: All health outcomes as a result of the use of electronic cigarettes
Study design: No restriction

Publlcation year: No restriction

Language: Danish, English, Norwegian, Swedish

Exclusion criteria:
e Research funded by or otherwise linked to the tobacco industry
e Harm reduction publications without evidence of health outcomes
e Studies that only describe or discuss the pattern of use of tobacco products
e Primarily addiction focused research
e Discussion papers without primary data or secondary analysis
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Literature search

Research librarian Miriam Bakkeli prepared, in collaboration with the project group, the
search strategy. The strategy was peer reviewed by another research librarian before
she conducted the searches. The following databases were searched:

¢ Ovid MEDLINE

e Embase

¢ PsycInfo

e Web of Science

e Cochrane Database of Systematic Reviews

The full search strategy in shown in Appendix 1.

Selection of studies

Two authors from the working group (RB, HV, BCB, JAH, GEV, TKG, JA and IK@E) read
through and assessed each of the references identified in the literature searches.
Relevant references were selected on the basis of our inclusion criteria. The selection
was stepwise, first on the basis of title and summary/abstract, and then full-text versions
of the publications. Any disagreements were resolved through discussion or contact with
another researcher in the team. We used the software EPPI Reviewer 4.

Data collection and presentation

All categories were divided into subcategories, and the suggestions in the protocol were
piloted and improved. Our final set of categories are presented in the code book in
Appendix 2. EPPI Reviewer 4 software was used to code the included studies. At least
two authors (RB, HV, BCB, JAH, GEV, and TKG) categorized each selected publication
independently of each other. Disagreements were resolved by discussion.

Assessment of the risk of systematic biases and confidence in the results

Our research map provides an overview of the scope and type of research on the health
effects of electronic cigarettes. This work does not include assessment of the risk of
systematic biases in the included studies, analysis or assessment of confidence in the
effect estimates.

We have deviated from the protocol by assessing the quality of the included systematic
reviews using AMSTAR 2 (Shea et al,, 2017). VU and GEV made these assessments

independently, disagreements were solved by discussion.

Codebook
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The development of a codebook was part of the project (Appendix 2). The purpose of
the codebook was to give the project staff a common understanding of how the codes
should be used. The codebook specifies which main and sub-categories are to be
included in the research map's axes, filters and segments, with definitions and
examples.

The project group at FHI first made a proposal for a codebook based on categories used
in relevant publications that were already known to the group. A reference group
consisting of the project's external experts reviewed and provided input to the
proposal. The project group completed the codebook based on the input, and piloted it
on a selection of systematic overviews.

Preparation of the interactive map

This NIPH report presents the different categories of the interactive research in tables
and text describing the existence of available research. We extracted information from
studies and sorted this into the various categories using frequency and cross table
functions in EPPI-Reviewer.

The interactive research maps are available as html files which may be uploaded and

freely available on a website. The maps show an interactive matrix that illustrates the
landscape of evidence on health consequences from use of electronic cigarettes.
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Results

Results from the literature search

Our literature searches in the databases Ovid MEDLINE, Embase, PsycInfo and Web of
Science were conducted in December 2020, the literature search in Cochrane was

conducted in February 2021. After removal of duplicates, we were left with 9969

references to be assessed on title and abstract against our inclusion criteria (Figure 1).

Records identified through Records identified through
database searches search in Cochrane
(n=19356) (n=316)

} }

Records after removing of duplicates
(n=9661 + 308)

|

Records screened on title and abstract
(n =9969)

Records excluded based on
title and abstract
(n=6128)

|

Full-text publications assessed
for eligibility
(n=3841)

v

Full text articles excluded:
Additional duplicates n =193
Not a study n= 1180

% Link w/tobacco company n= 298

}

Included publications
(n=1482)

Different languages n= 164
Heat not burn n=43
Cannabinoids/THC/marijuana= 130
Not health outcome n= 98
Other n=253

Figure 1. PRISMA flow diagram of the results of the literature search
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Each of the 9969 identified references were assessed on title and abstract according to
our inclusion criteria by two authors independently of each other. Disagreements were
solved by a third reviewer. The 3841 references that were considered potentially
relevant were assessed in full text, again according to the same inclusion criteria and by
two people independently of each other. We did, however, code some references based
only on abstract due to unavailable full texts.

Excluded studies

The reasons for exclusions are shown in figure 1. The most common reason for exclu-
sion was that the publications did not actually present a study or systematic review,
most of these 1180 excluded publications were commentaries, editorials and review ar-
ticles without a literature search. The second most common reason for exclusion was
that the publication was either sponsored by or written by authors with links to a to-
bacco company, which applied to 298 publications. There were still 193 duplicates un-
identified before the full text assessment. One hundred and thirty publications reported
either a study with the use of electronic cigarettes in combination with canna-
binoids/THC/marijuana or on the health consequences or cases with adverse events
resulting from such use. These studies and case reports where all the partici-
pants/cases had been using cannabinoids/THC/marijuana were excluded. Other stud-
ies or case reports involving one or more participants/cases who did not use these sub-
stances were included in the map.

Included studies

We included 1482 publications in the report, references are presented in Appendix 3.
Since several of these may have one or more study design, such as a publication with
both a human study and an animal experiment, the number of study designs included
was in total 1760. Figure 2 shows that airway and pulmonary, cardiovascular and
vascular as well as other adverse events were the health outcomes most often reported.

300

250

200
150
100
0 |

Number of times a code was given to a study
design

> N < < 5 o
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Figure 2. Proportion of health consequences studied in studies involving humans.
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Since the invention of the electronic cigarette in 2003, there has been a rapid increase
in publication of studies and case reports pertaining to the use of electronic cigarettes.
The time distribution of publications is presented in Figure 3.

600

‘ I||||
- _ -1l )
0

<2003 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 feb.21
Year of publication

(O]
o
o

N
o
o

Number of publications
N w
o o
o o

o

Figure 3. Time distribution of publications regarding health consequences of use of
electronic cigarettes.

We show the distribution of study designs regarding the use of electronic cigarettes or
their components and the reports of health consequences from its use in figure 4. We
note that there are few human experimental studies regarding the health effects of use
of electronic cigarettes.

In vitro study (195) Model or physical/chemical analysis (530)

Animal study (156)

D S systematic reveiw (23)

_ non-systematic review (160)
Cross-sectional study (241)

RCT (41)

Mon-randomised study with contrel group {105)

Prospective study (45)
Case-control study (3)

Case report and case series (258)

Figure 4. Study designs used to investigate the consequences of use of electronic cigarettes
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Characteristics of the included studies: Systematic reviews

We identified 183 reviews with a literature search. However, only 23 of them had both
a literature search and an assessment of the risk of bias (the internal validity) of the in-
cluded studies. These 23 were included as systematic reviews and health consequences
in humans were assessed in 15 of these. Three of the 23 studies assessed animal and in
vitro/mechanistic data. The time trend for publication of systematic reviews and non-
systematic reviews (with literature search) is shown in Figure 5.

60

50

40

30

20

10

: 4_/‘\/
<2011 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Publication year

Number of publications

=@==Systematic review Non-systematic review

Figure 5. Time distribution of publications of systematic and non-systematic reviews re-
garding health consequences of use of electronic cigarettes

Critical appraisal of systematic reviews

We used the AMSTAR 2 critical appraisal tool (Shea et al 2017) to assess the quality of
the included systematic reviews of health consequences. The 16 questions used for the
AMSTAR 2 appraisal were:

1. Did the research questions and inclusion criteria for the review include the components of
PICO (Population, Intervention/exposure, Comparison, Outcome)?

2. Did the report of the review contain an explicit statement that the review methods were
established prior to the conduct of the review and did the report justify any significant
deviations from the protocol?

3. Did the review authors explain their selection of the study designs for inclusion in the

review?

Did the review authors use a comprehensive literature search strategy?

Did the review authors perform study selection in duplicate?

Did the review authors perform data extraction in duplicate?

Did the review authors provide a list of excluded studies and justify the exclusions?

Did the review authors describe the included studies in adequate detail?

O 0N o

Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in
individual studies that were included in the review?
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10. Did the review authors report on the sources of funding for the studies included in the
review?

11. If meta-analysis was performed did the review authors use appropriate methods for
statistical combination of results?

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB
in individual studies on the results of the meta-analysis or other evidence synthesis?

13. Did the review authors account for RoB in individual studies when interpreting/ discussing
the results of the review?

14. Did the review authors provide a satisfactory explanation for, and discussion of, any
heterogeneity observed in the results of the review?

15. Ifthey performed quantitative synthesis did the review authors carry out an adequate
investigation of publication bias (small study bias) and discuss its likely impact on the
results of the review?

16. Did the review authors report any potential sources of conflict of interest, including any
funding they received for conducting the review?

Each question was answered yes (Y), probably yes (PY), probably no (PN), no (N) or
not applicable (NA). Question #9 is answered twice, first for RCT and then for observa-
tional studies. Two authors critically appraised each systematic review independently
before they compared and discussed.

Our full AMSTAR 2 assessments of the 18 included systematic reviews pertaining to
health consequences in humans of use of electronic cigarettes are presented in Appen-
dix 4. An overview of our assessments is presented in Table 1. Only four of these re-
views obtained a High quality score (H), nine were of Moderate quality (M) and four of
Low quality (L), one scored Critically Low (CL).

In Table 2 the systematic reviews are presented according to which health conse-
quences that were assessed in the review, marked as dark green in the box. Reviews
are listed so that the one with the most recent literature search is presented first. It is
clear from the table that the following health consequences measured in human studies
had not been summarised in a systematic review by the time of our search (February
2021):

e Digestive system

e Central nerve system

e Cancer

e [mmune system

e Metabolic disorders

e Mortality

¢ Explosions and burns

e Other biomarkers

¢ Kidney and urological tract
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Table 1. AMSTAR 2 critical assessment of systematic reviews on the health consequences
of use of electronic cigarettes

Q1 1 Q2 | Q3 (Q4|Q5|Q6 Q7 | Q8| Q9 | Q10 | Q11 | Q12 | Q13 | Q14 | Q15 | Q16 | Qua-
Reference lity
Becker et Y PY | Y PY | Y Y PY | PY | N N NM |NM | N N NM | Y L
al 2021 PY
Claireetal | Y Y Y Y Y Y PY | Y Y Y Y Y Y Y NA |Y H
2020 NA
Drovandi Y N Y PY | Y Y PY | Y PY | Y Y N N N N Y M
etal 2020 NA
Figueredo |Y PY | Y PY | Y Y PY | Y Y N Y N Y Y NA |Y H
etal 2020 Y
Franck et Y N Y PY | N Y PY | Y Y N NM |[NM |Y Y NM |Y M
al 2014 N
Goniewicz | Y N Y PY | Y Y PY | PY [ NA | Y NM |NM |Y Y NM | Y M
etal 2020 Y
Gualanao Y N Y PY | N N PY | PY | PY | Y NM |[NM | N Y NM | N M
etal 2015 Y
Hartmann- | Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y H
Betal NA
2020
Holliday et | Y PY | Y PY | Y Y Y Y PY | Y NM |[NM |Y N NM |Y M
al 2019 PY
Kennedy Y N Y PY | N N PY | Y Y Y NM |NM |Y Y NM | Y M
etal 2019 Y
Kwonetal | Y N N PY | N Y PY | Y NA | N NM |NM | N Y NM | Y L
2019 PY
Liu et al Y N Y PY | N Y PY | PY | Y N Y N N N NA |Y M
2018 Y
Ralhoetal | Y PY | Y PY | Y N PY | PY | NA|N NM |NM |Y N NM | Y M
2019 Y
Riley et al Y N Y PY | Y N N Y PY | Y NM |[NM | N N NM |Y L
2016 PY
Scarpinoet | Y N Y PY | N Y N PY | NA | N NM |NM |Y NA NM | Y M
al 2020 PY
Skotsimara | Y N N N Y Y N N NA | N N N N N N Y CL
etal 2019 Y
Wangetal | Y N Y PY | N N PY | PY | NA| N NM |[NM |Y Y NM |Y L
2019 PY
Zhao et al Y Y Y PY | Y Y PY | PY | NA|N Y Y Y Y Y Y H
2016 Y
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Table 2. Systematic reviews with the health consequences addressed in the review, newest

search presented first.

Reference
Search date

Oral

Airways and pulmonary
Cardiovascular and vascular
Digestive system

Central nerve system
Mental health

Goniewicz et al

Cancer

Immune system

Metabolic disorders

Pregnancy

Mortality

Poisoning

Explosions and burns

Other adverse events

Other biomarkers

Mechanistic and or in vitro

Sexual health

Kidney and urological tract

2020

Sep 2020

Scarpino et al 2020

May 2020 .
Becker et al 2020

Mar 2020 .
Figueredo et al

2020

Mar 2020

Hartmann-Boyce et

al 2020 Jan 2020

Drovandi et al

2019

Aug 2019

Kennedy et al 2019

Jun 2019 .

Claire et al 2019

May 2019 .
Ralho et al 2019

Nov 2018 .

Kwon etal 2019

Sep 2018

Skotsimara et al

2019 Nov 2017

Liuetal 2018

Jul 2017 .
Riley etal 2016

Jun 2015

Gualano et al 2015

Apr 2014

Franck etal 2014

Sep 2013

Animal studies, in vitro and or mechanistic

Wang etal 2019

Zhao et al 2020

Nov 2018

Holliday et al 2019

Oct 2018

Physical and or chemical analysis

Miller et al 2020, Aug 2020

Ward et al 2020, May 2020

Fernandez et al 2015, Jan 2015

Brown and C 2014, Oct 2013

Burstyn 2014, Jul 2013
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Oral health consequences: 2 systematic reviews, the newest search date was March
2020

Airways and pulmonary health consequences: 4 systematic reviews, the newest search
date was September 2020

Cardiovascular and vascular: 5 systematic reviews, the newest search date was
September 2020

Mental health consequences: 2 systematic reviews, the newest search date was March

2020

Pregnancy: 1 systematic review, search date was May 2019

Poisoning: 1 systematic review, search date was May 2020

Other adverse events: 6 systematic reviews, the newest search date was January 2020
Sexual health: 1 systematic review, search date was June 2015

Characteristics of the included studies: Human studies

Very few human studies were published the first ten years after the e-cigarette entered
the market, but from 2013 there was an increase in publications. Figure 6 indicates that
the publication of case reports and case series led the way, followed by cross-sectional
studies. The number of case-control studies has remained low.

Primary studies involving humans
120
100
80
60
40
20

Number of publications

0 0=
<2011 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Publication year

=@==Non-randomised study with control group
==@==Prospective study

Case-control study

Case report and case series
=@==Cross-sectional study

Figure 6. Time distribution of publications of human studies regarding health conse-
quences of use of electronic cigarettes

In the following we present some more information about each of the different human
study types:
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Randomised controlled trials (RCTs)

We identified 41 randomised controlled trials involving the use of electronic cigarettes.
In figure 7, the RCTs are presented according to the areas of health consequences cov-
ered by the trials. The numbers add up to more than 41 because some trials assessed
several different outcome categories. Exposure characterisation and assessment and or
physical or chemical analysis was the aim in 5 of the randomised trials, providing no
explicit measure of health consequences.
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Figure 7. Health consequences addressed in the randomised controlled trials

Participants in these 41 RCTs were adolescents and young adults 16-24 years (27 tri-
als) and adults > 25 years (33 trials). Two trials did not provide the age of the partici-
pants. These age groups were not exclusive, as several of the trials included partici-
pants from more than one age group.

Only one of the RCTs had a follow-up time of six months or more, which was an 8-week
study with a follow-up telephone call at six months (Lee et al 2018). The other 40 RCTs
had a follow-up time of < 6 months.

We coded publications involving humans according to what the use of e-cigarettes was
compared with (figure 8). Multiple comparisons could be performed for each of the
studies. Typically the use of e-cigarettes could be compared to an unexposed control
group or to tobacco smoking. In addition we coded when comparisons were performed
for different contents of e-liquid used, such as with or without nicotine as well as with
or without flavours.
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No use or exposure to tobacco  Use or exposure to tobacco  Other e-cigarette content (e.g.
cigarette smoke or e-cigarettes smoking with/without nicotine)

Number of times a code was given to a study
design

B RCT  ®Non-randomised study with control group

Figure 8. Shows the proportion between the different comparisons, exposures for random-
ised controlled trials and non-randomised studies with a control group

Non-randomised studies with a control group

We identified 105 non-randomised controlled studies involving the use of electronic
cigarettes. In figure 9, these studies are presented according to the relevant areas of
health consequences measured. The numbers add up to more than 105 because some
studies measured several different health outcome categories.
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Figure 9. Health consequences addressed in the non-randomised controlled studies
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Exposure characterisation and assessment and/or physical or chemical analysis was
the aim in 34 of the non-randomised controlled studies, these studies did not measure
health consequences and were therefore not included in the present report and inter-
active maps.

Participant characteristics in these 105 non-randomised controlled studies are shown
in figure 10. Adolescents and young adults 16-24 years (69 studies) and adults > 25
years (85 studies) were well represented. Thirteen studies did not provide the age of
the participants. These age groups were not exclusive, as many of the trials included
participants from more than one age group.

Population in non-randomised studies

p

= Not reported, 7%
= Pregnant and infants, 2%

Children <16 years, 2%

Adolescents and young adults 16-24 years, 40%
= Adults > 25 years, 49%

Figure 10. Participant characteristics for the non-randomised controlled studies

Only six of the 105 non-randomised controlled studies on use of electronic cigarettes
had a follow-up time of more than two years. One study investigated changes in chronic
obstructive pulmonary disease (COPD) progression over a six-year period (Bowler et al
2017). Two studies had a four-year follow-up, one reported on the participants’ per-
ceived stress (Leventhal et al 2017) and one reported on the participants’ self-reported
health (Bhatta et al 2020). Three studies had a three-year follow-up, one reported on
the development of gum disease (Atuegwu et al 2019), one on respiratory disease (Xie
etal 2020) and one on depressive symptoms (Marsden et al 2019). Follow-up time in
non-randomised controlled studies on use of electronic cigarettes are shown in Figure
11.
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Follow up times of non-randomised human studies

® <6 months, 83% ® 6 monthsto<2vyears, 11% = >2 years, 6%

Figure 11. Follow-up time of the non-randomised controlled studies

Prospective studies

We have coded human studies with a prospective design which did not fit into any of
the above categories (RCT or non-randomised controlled study) into this group. The
majority of these studies are before and after studies without a control group. The
health consequences measured in the 45 prospective studies are shown in figure 12.
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Figure 12. Health consequences addressed in prospective studies
Exposure characterisation and assessment and/or physical or chemical analysis was

the aim in 16 of the prospective studies, and these studies did not measure health
consequences.
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The distribution of the participants’ age is shown in Figure 13. The majority of
participants were adults > 25 years, followed by adolescents and young adults of 16 to
24 years old. Six studies did not report the age of their participants.

Population in prospective studies

-

= Not reported, 9%
® Pregnant and infants, none
= Children <16 years, 1%
Adolescents and young adults 16-24 years, 38%
m Adults > 25 years, 52%

Figure 13. Participant characteristics for the prospective studies
Follow-up time for the prospective studies were under six months for 36 of the 45
studies (figure 14). One prospective study, assessing the impact of e-cigarette use on

female fecundability, had a follow-up time maximum of three years (Harlow et al
2020).

Follow up time of the prospective studies

® <6 months, 78% = 6 monthsto <2 years, 20% = > 2 years, 2%

Figure 14. Follow-up time of the prospective studies

Case-control studies

Our searches identified three case-control studies. One studied oral mucosal lesions in
45 users of electronic cigarettes and 45 former smokers (Bardellini et al 2018). The
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other studied infant neurobehaviour one month after birth and where mother used
either electronic cigarettes (10 infants), mother smoked (29 infants) or where mother
did not use tobacco products (44 infants) during pregnancy (Froggatt et al 2020). The
third case-control study looked at nicotine replacement where the use of ENDS was an
alternative to smoking for patients undergoing plastic surgery (Michaels et al 2018).

Case report and case series

We found 258 case reports and case series pertaining to the use of electronic cigarettes.
The health consequences reported on are shown in Figure 15. The numbers add up to
more than 258 because some studies measured several different health outcome cate-

gories.
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Figure 15. Health consequences addressed in case reports and case series

We see a predominance of case reports and case series reporting on consequences for
the airways and pulmonary system (figure 15). Many case reports and case series
addressed explosions and burns, poisoning and other adverse events.

The distribution of the patients and participants age are shown in Figure 16. Fourteen
percent of the case reports and case series addressed children under 16 years of age.
The majority of participants were adults = 25 years (43%) and adolescents and young
adults of 16 to 24 years old (33%). Twenty studies did not report the age of their
participants.
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Patient and participants in case reports and case series

LN

= Not reported, 5%
® Pregnant and infants, 5%
= Children <16 years, 14%
Adolescents and young adults 16-24 years, 33%
m Adults > 25 years, 43%

Figure 16. Patient and participant characteristics for the case series and case reports

Cross-sectional studies

We found 241 cross-sectional studies that include people who use electronic cigarettes.
The health consequences reported on are shown in figure 17.
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Figure 17. Health consequences addressed in cross-sectional studies

One of only two human studies addressing cancer and use of electronic cigarettes was a
cross-sectional study. In a U.S survey, adults who experienced homelessness were
asked about chronic health conditions (Leavens et al 2020). The other publication was
a case report of one young person with eye cancer (Shields et al 2020).

The age distribution of individuals in the cross-sectional studies is shown in figure 18.
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Participants in the cross-sectional studies

H Not reported, 3%
B Pregnant and infants, 1%
M Children <16 years, 10%
Adolescents and young adults 16-24 years, 44%
B Adults > 25 years, 42%

Figure 18. Participants in cross sectional-studies

Animal studies

We identified 156 animal studies involving the exposure to e-liquid/e-liquid
constituents or aerosol from e-cigarettes or aerolized nicotine. The health
consequences measured in animal studies are presented in figure 19.
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Figure 19. Health consequences addressed in animal studies
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Interactive research map

We have in a systematic and scientific way mapped the existing research on potential
health consequences from e-cigarettes. The interactive research maps give a systematic
and visual overview by providing graphical presentations of areas with many, some or
non-existent scientific documentation.

The identified research gaps further indicate where future research may be useful. This
interactive research map visualise the available research but it does not assess the size
of the health risk associated with electronic cigarettes.

The interactive research maps are available as html files which may be uploaded and
freely available on a website. These maps should be useful for evidence synthesis and
the production of systematic reviews as well as for prioritising new research.

We have made 5 evidence and gap maps about research on electronic cigarettes:

Health consequences of e-cigarettes, studies involving humans

Health consequences of e-cigarettes, prospective studies involving humans

Health consequences of e-cigarettes, case reports and case series

Health consequences of e-cigarettes, follow up time for prospective studies involving
humans

Health consequences associated with e-cigarettes, follow up time for animal studies

We classify the studies involving humans in four study groups: randomised controlled
study, non-randomised controlled study, prospective study, case-controls.

The interactive map enables the user to click anywhere in a bubble to access a list of all
studies addressing that particular population and topic.

Figure 20 shows an example of such an interactive map, whereas figure 21 shows an

example of how the references look like when clicking on a bubble. The referenc list
may be easily exported to a users own library.
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https://www.nornesk.no/forskningskart-e-sigaretter/Health-consequences-of-e-cigarettes_studies-involving-humans.html
https://www.nornesk.no/forskningskart-e-sigaretter/Health-consequences-of-e-cigarettes_prospective-studies-involving-humans.html
https://www.nornesk.no/forskningskart-e-sigaretter/Health-consequences-of-e-cigarettes_case-reports-and-case-series.html
https://www.nornesk.no/forskningskart-e-sigaretter/Health-consequences-of-e-cigarettes_follow-up-time-for-prospective-studies-involving-humans.html
https://www.nornesk.no/forskningskart-e-sigaretter/Health-consequences-of-e-cigarettes_follow-up-time-for-prospective-studies-involving-humans.html
https://www.nornesk.no/forskningskart-e-sigaretter/Health-consequences-associated-with-e-cigarettes_follow-up-time-for-animal-studies.html

Health concequences

ays and Cardiovascular Digestive systen,
pulmonary and vascular

ral nerve Cancer Immune system: Metabolic Pregnancy
stem disorders

Figure 20. Image of the interactive research map showing health consequences in columns
and study design in rows. The size of the bubbles indicates the number of studies in each

square.
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Acute Effects of Electronic Cigarette
Inhalation on the Vasculature and the
Conducting Airways

The use of electronic cigarettes has increased
exponentially since its introduction onto the global market
in 2006. However, short- and long-term health effects
remain largely unknown due to the novelty of this product.
The present study examines the acute effects of e-
cigarette aerosol inhalation, with and without nicotine, on
vascular and pulmonary function in healthy volunteers.
Seventeen healthy subjects inhaled electronic cigarette
aerosol with and without nicotine on two separate
occasions in a double-blinded crossover fashion. Blood
pressure, heart rate, and arterial stiffness measured by
pulse wave velocity and pulse wave analysis were
assessed at baseline, and thenat0h,2 h,and 4 h
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Figure 21. An image showing the information provided when you click on a bubble.
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Discussion

Main findings of this interactive research map on health consequences
from e-cigarette use

We have systematically surveyed and created an inter-active research map of existing
literature on health risks associated with use of e-cigarettes. Our literature searches
were conducted in December 2020 (in Cochrane in February 2021). After removal of
duplicates, we had 9969 references. These references were assessed on title and ab-
stract according to our inclusion criteria by two authors independently of each other.
The 3841 references that were considered potentially relevant were assessed in full
text, again according to the same inclusion criteria and by two people independently of
each other. After exclusion, a total of 1482 publications related to health consequences
of the use of electronic cigarettes were included.

There were many reviews, however, only 23 of them were systematic reviews, fifteen
of them were on health consequences in humans who use electronic cigarettes. Health
consequences summarised in these systematic reviews covered oral, airways and pul-
monary health, cardiovascular and vascular health, mental health, pregnancy, poison-
ing, other adverse events and sexual health.

Randomized controlled trial (RCT) studies are the most rigorous study design for de-
termining if a causality between intervention (here use of e-cigarettes) and outcome.
However, among the 41 RCTs, only one study had a follow-up of six months. Among the
other 105 studies with a control group, only six had a follow-up time of more than 2
years. Thus, any (adverse) impact of e-cigarette use on health which may take an ex-
tended time to develop may so far pass undetected.

Due to the recognised health hazards associated with tobacco use, it would be in
general unethical to randomise people without any experience with tobacco use or
with use of electronic cigarettes. Hence, it is no surprise that there was no long-term
randomised human studies on the health consequences associated with the use of
electronic cigarettes.

Among the health consequences reported in the included human studies, respiratory
and cardiovascular outcomes and other adverse events (outcome not given under other
code), were most frequently assessed. For case-reports and case-series studies, after
respiratory outcomes, the second and third highest numbers of adverse outcomes were
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injuries caused by explosions and burns, and by poisoning. Many of the studes on
poisoning episodes assess ingestion of nicotin-containing e-liquid by children.

In addition there are numerous animal and in vitro studies examining the effect of
exposure to e-liquid/constituents of e-liquid and/or their aerosols available. Such
studies may be use to support or refute if the use of electronic cigarettes confer a risk
for specific adverse health outcomes, or to detect potential health risk which are
difficult to reveal in present human studies

Evidence gaps

The interactive research map visualizes identified knowledge gaps.

There are few publications, and hence, little available documentation regarding effects
of e-cigarette use on the digestive system, the central nervous system, mental health,
cancer, immune system, metabolic disorder, pregnancy, mortality, sexual health, kidney
and urinary tract. Research and surveillance regarding these outcomes may therefore
be needed before any conclusion regarding potential health impact from the use of e-
cigarettes is reached.

The majority of available epidemiological studies investigating an association between
adverse health outcomes and the use of e-cigarettes have focused on health
consequences related to respiratory and cardiovascular health. Few studies have long
follow-up time, thus any adverse health consequences of e-cigarette use which may
take an extended time to develop, may so far gone undetected.

With regard to animal and in vitro studies, there are still need for supportive studies for
assiciations/lack of associations seen in epidemiological studies. There is in particular a
strong need for information further elucidating any potential risk for adverse health
outcomes which takes long time to develop in humans.

Strengths and limitations of this research map

The strength of the map is that it provides an overview over current knowledge and
identifies knowledge gaps by a systematic and transparent approach. The systematic
mapping of an area of research is a steppingstone for conducting new research. The
map provides easy access to relevant studies to summarize evidence in a systematic
review.

On the other hand, the map does not assess the quality of the studies nor the size or
severity of the health risks.

[t is always a limitation with any summarising documents that they may be outdated as
soon as new literature is published. This also goes for our interactive map on research
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on the use of electronic cigarettes, as our literature searches were conducted in
December 2020 and February 2021.

Another limitation of interactive research maps is that they are based on categorisation
systems that can be difficult to use consistently. The aim of each category/code is to be
as specific as possible, but not all data extracted from the different publications will
always fit with one code precisely. An example is that several of the publications
included in the present maps have study designs that are difficult to categories
precisely to one code, as overlaps may occur between study designs.
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Conclusion

The codes most often in the included human studies were related to respiratory and
cardiovascular health, along with adverse events not associated with a specific organ or
disease type.

Few human studies were published during the first years after the introduction of the
e-cigarettes in 2007, with an increasing rate from 2013, and a steep increase in
publications the last few years. Case reports and case series led the way, followed by
cross-sectional studies.

As for all new products put on the market, there are few long-term human studies
available to detect adverse effects that may develop over years and decades. However,
numerous in-vitro- and animal studies were identified in our search. These may be
useful for assessing human health risk.

A common reason for exclusion was that the publication was either sponsored by or
written by authors with links to tobacco industry, this applied to 298 publications.

The present interactive research map gives a visual presentation of the broad variety of
health consequences linked to the use of e-cigarettes and may be used to identify
potential human health risks and possible research gaps.

The interactive research map does not assess the size or severity of the health risks

from use of e-cigarettes. Identification of research gaps can be useful for discussion of
where future research should focus.
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Appendix 1: Search strategy

For this interactive research map the aim was to get an overview of all relevant reseach re-
garding the use of e-cigarettes and health consequences. Hence all health consequences
were relevant and the search was not restricted on outcomes.

Search librarian: Miriam Bakkeli
Reviewer: Astrid Ngstberg
Database: Web of science, Date: 18.12.2020
Duplication control in Before: 19356
EndNote: After: 9661
Number of hits: 6308
#1
6,308

TOPIC: (("electronic cigarette$" or "e-cigarette$" or "ecigarette$" or "eCIG*" or "e-CIG*" or "elec-
tronic nicotine delivery system$" or "electronic nicotine delivery device$" or "nicotin* vapor*" or
"nicotin* vapour*" or "vaporised nicotin*" or "vaporized nicotin*" or "vapourised nicotin*" or "va-
pourized nicotin*" or "e-hookah$" or "Electronic Hookah$" or "Hookah Pen$"))

AND

DOCUMENT TYPES: (Article OR Book OR Book Chapter OR Correction OR Early Access OR Edi-
torial Material OR Letter OR Proceedings Paper OR Reprint OR Review)

Indexes=SCI-EXPANDED, SSCI, A&HCI, ESCI Timespan=1987-2020

ARTICLE (4,552) LETTER (485) PROCEEDINGS PAPER (33)
REPRINT (3) EDITORIAL MATERIAL (696)

EARLY ACCESS (147) BOOK CHAPTER (14)

DATA PAPER (1) REVIEW (502) CORRECTION (70)

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-In-
dexed Citations, Daily and Versions(R) <1946 to December 15, 2020>
Date 17.12.2020, Number of hits: 7526
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# | Searches Re-
sults
1 | Electronic Nicotine Delivery Systems/ or ("Electronic Cigarette?" or "E-Cigarette?" 7114
or "E Cigarette?" or "E-Cig?" or "E Cig?" or "ecigarette$" or "eCIG*" or "Elec-
tronic Nicotine Delivery System?" or "Electronic Nicotine Delivery De-
vice?").tw,kf.
2 | ("nicotin* vapor*" or "nicotin* vapour*" or "vapori#ted nicotin*" or "vapouri#ed 94
nicotin*").tw kf.
3 | ("e-hookah?" or "e hookah?" or "Electronic Hookah?" or "Hookah Pen?").tw,kf. 26
4 | Vaping/ or (Vape? or vaping).tw,kf. 2626
5| or/1-4 7526
6 | from 5 keep 1-1999 1999
7 | from 5 keep 2000-3999 2000
8 | from 5 keep 4000-5999 2000
9 | from 5 keep 6000-7526 1527
Database: Embase <1974 to 2020 December 15>
Dato: 17.12.2020, Number of hits: 5522
# | Searches Results
1 | electronic cigarette/ or ("Electronic Cigarette?" or "E-Cigarette?" or "E Cigarette?" 8919
or "E-Cig?" or "E Cig?" or "ecigarette$" or "eCIG*" or "Electronic Nicotine Deliv-
ery System?" or "Electronic Nicotine Delivery Device?").tw,kw.
2 | ("nicotin* vapor*" or "nicotin* vapour®" or "vapori#ed nicotin*" or "vapouri#ed 127
nicotin*").tw,kw.
3 | ("e-hookah?" or "e hookah?" or "Electronic Hookah?" or "Hookah Pen?").tw,kw. 32
4 | vaping/ or (Vape? or vaping).tw,kw. 3220
5| or/1-4 9493
6 | conference abstract.pt. 393734
2
7| 5not6 8131
8 | limit 7 to embase 5522
from 8 keep 1-999 999
10 | from 8 keep 1000-1999 1000
11 | from 8 keep 2000-2999 1000
12 | from 8 keep 3000-3999 1000
13 | from 8 keep 4000-4999 1000
14 | from 8 keep 5000-5522 523
Duplication control in Import to EndNote 316
EndNote: After: 308
Database: Cochrane Library Issue 2 of 12, February 2021
Dato: 08. februar 2021, Number of hits: 316

4




ID | Search Hits
#1 [mh ~"Electronic Nicotine Delivery Systems"] 137
((Electronic NEXT Cigarette?) or (E NEXT Cigarette?) or (E NEXT Cig?) or (ecigarette?) or (¢CIG*)
or (Electronic NEXT Nicotine NEXT Delivery NEXT System?) or (Electronic NEXT Nicotine NEXT
#2 | Delivery NEXT Device?)):ti,ab 678
((nicotin* NEXT vapor*) or (nicotin* NEXT vapour*) or (vapori?ed NEXT nicotin*) or (vapouri?ed
#3 | NEXT nicotin*)):ti,ab 20
#4 | ((e NEXT hookah?) or (Electronic NEXT Hookah?) or (Hookah NEXT Pen?)):ti,ab 4
#5 | [mh ""Vaping"] 45
#6 | ((Vape?) or "vaping"):ti,ab 156
#7 | {OR #1-#6} 745%*
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Appendix 2: Code book

Systematic reviews (including HTA) With search and quality
assessment of included studies

Non-systematic review Literature search but not quality
assessment
No other codes needed

Randomised Controlled Trials (RCT)
Non-randomised controlled study
Prospective study

Case-control study

Case report and case series Follow up is “single time event”
Cross sectional study Follow up is “no follow up”
Animal study

In vitro study

Model or physical /chemical analysis
Other

<2003
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Human - not reported
Pregnant and infants




Children < 16 years

Adolescents and young adults 16-24 years

Adults > 25

Follow-up time

Single time event

< 6 months

6 months to <2 years

>2 years

No follow up

Pattern of e-cigarette use or exposure

e-cigarette use only

E-cigarette use (history of other tobacco products not specified)

Concurrent use of other tobacco product(s)

e-cigarette second hand exposure

No previous use of tobacco

Previous tobacco use

Not reported

Other

E-cigarette use or exposure compared with

No use or exposure to tobacco cigarette smoke or e-cigarettes

Use or exposure to tobacco smoking

Other e-cigarette content (e.g. with/without nicotine)

Exposure characterisation and assessment (including liquid content)

Liquid content - with nicotine

Liquid content- with nicotine salts

Liquid content - without nicotine

Liquid content - Others additions like flavour, vit E acetate, etc

Device temperature reported

External dose: nicotine content, puffing frequency, etc

Internal dose: Substances levels from vaping measured in blood/urine

Not given or not reported

Other

Health consequences

Oral

Airways and pulmonary

Cardiovascular & vascular

Digestive system

Central nerve system

Mental health

Cancer

Immune system

Metabolic disorders
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Pregnancy

Mortality

Poisoning

Explosions and burns

Other adverse events

Such as poisoning and burns/
explosions

Other biomarkers

Mechanistic and/or in vitro

Sexual health

Kidney and urological tract
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Appendix 4: AMSTAR 2 assessments

AMSTAR 2 checklist, critical questions

REF: Becker etal 2021

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)
X Population | Timeframe for follow up X Yes
X Intervention No

Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: The authors state that they
had a written protocol or guide that in-

For Yes: As for partial yes, plus the protocol
should be registered and should also have spec-

cluded ALL the following: ified:
X review question(s) X a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
X a search strategy a plan for investigating causes of heter- | x Partial Yes
ogeneity
X inclusion/exclusion criteria No
X a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
X at least two reviewers independently agreed on selection of eligible studies and X Yes

achieved consensus on which studies to include
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OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations described population in detail Yes

X described interventions described intervention in detail (includ- Partially Yes

ing doses where relevant)

X described comparators described comparator in detail (includ- No

ing doses where relevant)

X described outcomes X

described study’s setting
X described research designs timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

were included in the review?

RCTs

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

from
X unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
lack of blinding of patients and as- X selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes

The authors justified combining the data in a meta-analysis

Yes
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AND they used an appropriate weighted technique to combine study results and ad-
justed for heterogeneity if present.

No

AND investigated the causes of any heterogeneity

No meta-analysis

for heterogeneity if present

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

on the results of the meta-analysis or other evidence synthesis?

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

For Yes

included only low risk of bias RCTs

Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates

No

No meta-analysis

discussion of the likely impact of RoB on the results

of effect. conducted
13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?
For Yes

included only low risk of bias RCTs Yes

OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

the results of the review?

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

For Yes

There was no significant heterogeneity in the results

Yes

OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-
view

No

tion bias (small study bias) and discuss its likely impact on the results of the review?

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

for conducting the review?

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

of interest

For Yes
X The authors reported no competing interests OR Yes
The authors described their funding sources and how they managed potential conflicts No

Your overall assessment of the risk of bias of this systematic review

Low

AMSTAR 2 checklist, critical questions

REF: Claire et al 2020

1. Did the research questions and inclusion criteria for the review include the components of PICO?
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For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes:

The authors state that they had a written
protocol or guide that included ALL the
following:

For Yes:
As for partial yes, plus the protocol should be
registered and should also have specified:

X review question(s) X a meta-analysis/ synthesis plan, ifap- | x Yes
propriate, and
X a search strategy X a plan for investigating causes of het- Partial Yes
erogeneity
X inclusion/exclusion criteria No
X a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
X Explanation for including only RCTs No
OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): | x Yes
X searched at least 2 databases (rele- s searched the reference lists / bibliog- Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search X searched trial/study registries No
strategy
X justified publication restrictions X included/consulted content experts in
(e.g. language) the field
X where relevant, searched for grey lit-
erature
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
X at least two reviewers independently agreed on selection of eligible studies and X Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.
6. Did the review authors perform data extraction in duplicate?
For Yes, either ONE of the following:
X at least two reviewers achieved consensus on which data to extract from included X Yes
studies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.
7. Did the review authors provide a list of excluded studies and justify the exclusions?
For Partial Yes: For Yes, must also have:
X provided a list of all potentially rel- Justified the exclusion from the re- Yes
evant studies that were read in full- view of each potentially relevant X Partial Yes
text form but excluded from the re- study No

view

State 9 excluded, but
only 6 are listed in the
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Table of excluded stud-
ies

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following):

For Yes, should also have ALL the following:

X described populations X described population in detail X Yes
X described interventions X described intervention in detail (in- Partially Yes
cluding doses where relevant)
X described comparators X described comparator in detail (in- No
cluding doses where relevant)
X described outcomes X
described study’s setting
X described research designs X timeframe for follow-up

were included in the review?

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

RCTs

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

from
X unconcealed allocation, and X allocation sequence that was not truly X Yes
random, and Partial Yes
X lack of blinding of patients and as- X selection of the reported result from No
sessors when assessing outcomes among multiple measurements or Includes only
(unnecessary for objective out- analyses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
from confounding, and methods used to ascertain exposures Yes
and outcomes, and Partial Yes
from selection bias selection of the reported result from No
among multiple measurements or x | Includes only
analyses of a specified outcome RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

X

Must have reported on the sources of funding for individual studies included in the

review. Note: Reporting that the reviewers looked for this information but it was not

reported by study authors also qualifies

X Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?
RCTs
For Yes
X The authors justified combining the data in a meta-analysis X Yes
X AND they used an appropriate weighted technique to combine study results and ad- No
justed for heterogeneity if present.
X AND investigated the causes of any heterogeneity No meta-analysis
conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjust- No
ing for heterogeneity if present
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AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

on the results of the meta-analysis or other evidence synthesis?

12. If meta-analysis was performed, did the review authors assess the potential impact of

RoB in individual studies

For Yes

X included only low risk of bias RCTs

Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary esti-
mates of effect.

No

No meta-analysis
conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

vided a discussion of the likely impact of RoB on the results

review?
For Yes
X included only low risk of bias RCTs X Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review pro- No

the results of the review?

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

For Yes

There was no significant heterogeneity in the results X Yes
X OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the

review

tion bias (small study bias) and discuss its likely impact on the results of the review?

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

For Yes

NA performed graphical or statistical tests for publication bias and discussed the likeli-
no hood and magnitude of impact of publication bias

MA
w>1
0
stud
ies

NR

Yes

No

No meta-analysis
conducted

for conducting the review?

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

For Yes

X The authors reported no competing interests OR X Yes

X The authors described their funding sources and how they managed potential con- No
flicts of interest

Your overall assessment of the risk of bias of this systematic review

High

AMSTAR 2 checklist, critical questions

REF: Drovandi et al 2020

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome
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2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes:

The authors state that they had a written
protocol or guide that included ALL the
following:

For Yes:
As for partial yes, plus the protocol should be
registered and should also have specified:

review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No
a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
X Explanation for including only RCTs No
OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- X searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
X at least two reviewers independently agreed on selection of eligible studies and X Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.
6. Did the review authors perform data extraction in duplicate?
For Yes, either ONE of the following:
X at least two reviewers achieved consensus on which data to extract from included stud- | x Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.
7. Did the review authors provide a list of excluded studies and justify the exclusions?
For Partial Yes: For Yes, must also have:
X provided a list of all potentially rel- Justified the exclusion from the review Yes

evant studies that were read in full-
text form but excluded from the re-
view

of each potentially relevant study

Partial Yes

No

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following):

For Yes, should also have ALL the following:

X described populations X described population in detail X Yes

X described interventions X described intervention in detail (includ- Partially Yes
ing doses where relevant)

X described comparators X described comparator in detail (includ- No

ing doses where relevant)
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described outcomes X
described study’s setting

X

described research designs X timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

were included in the review?

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X unconcealed allocation, and allocation sequence that was not truly Yes
random, and x | Partial Yes
X lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
from confounding, and methods used to ascertain exposures Yes
and outcomes, and Partial Yes
from selection bias selection of the reported result from No
among multiple measurements or anal- x | Includes only

yses of a specified outcome

RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

But included them an-

yway due to very little

non-tobacco-company
sponsored research

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

X

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?
RCTs
For Yes
X The authors justified combining the data in a meta-analysis X Yes
X AND they used an appropriate weighted technique to combine study results and ad- No
justed for heterogeneity if present.
AND investigated the causes of any heterogeneity No meta-analysis
conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies
on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs

Yes
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OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates
of effect.

No

No meta-analysis
conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?

For Yes
included only low risk of bias RCTs Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results

Yes

OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-
view

No

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes
X The authors reported no competing interests OR Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Figueredo etal 2020

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes:
The authors state that they had a written
protocol or guide that included ALL the

For Yes:
As for partial yes, plus the protocol should be
registered and should also have specified:

following:
X review question(s) X a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
X a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria No

arisk of bias assessment
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3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
OR Explanation for including only NRSI

X OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes

X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies

X provided key word and/or search searched trial/study registries No
strategy

X justified publication restrictions included/consulted content experts in
(e.g. language) the field

where relevant, searched for grey litera-
ture

X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

X at least two reviewers independently agreed on selection of eligible studies and X Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- | x Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study X Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations X described population in detail X Yes

X described interventions X described intervention in detail (includ- Partially Yes

ing doses where relevant)

X described comparators X described comparator in detail (includ- No

ing doses where relevant)

X described outcomes X

described study’s setting
X described research designs na timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?

RCTs

For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:

from

X unconcealed allocation, and X allocation sequence that was not truly | X | Yes
random, and
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X lack of blinding of patients and as- X selection of the reported result from
among multiple measurements or anal-

yses of a specified outcome

sessors when assessing outcomes
(unnecessary for objective out-
comes such as all-cause mortality)

Partial Yes

No

Includes only
NRSI

NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures X Yes
and outcomes, and Partial Yes
X from selection bias X selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity na | No meta-analysis
conducted
For NRSI
For Yes
X The authors justified combining the data in a meta-analysis x | Yes
X AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

X AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

na AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes weighted
included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- X No

thors performed analyses to investigate possible impact of RoB on summary estimates

No meta-analysis

of effect. conducted
13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?
For Yes
included only low risk of bias RCTs X Yes,
X OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results

X | Yes confounding
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OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-
view

No

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes Too few studies to
make sense of funnel
plots

performed graphical or statistical tests for publication bias and discussed the likelihood | na | Yes
and magnitude of impact of publication bias No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

of interest

For Yes
X The authors reported no competing interests OR X Yes
The authors described their funding sources and how they managed potential conflicts No

Your overall assessment of the risk of bias of this systematic review

High

AMSTAR 2 checklist, critical questions

REF: Franck et al 2014

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:

The authors state that they had a written As for partial yes, plus the protocol should be

protocol or guide that included ALL the registered and should also have specified:

following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes

propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity

inclusion/exclusion criteria X No
a risk of bias assessment

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
OR Explanation for including only NRSI

X OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes

X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies

X provided key word and/or search searched trial/study registries No
strategy
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X justified publication restrictions included/consulted content experts in
(e.g. language) the field
X where relevant, searched for grey litera-
ture
X conducted search within 24 months of

completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include

OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study X Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations X described population in detail X Yes

X described interventions X described intervention in detail (includ- Partially Yes

ing doses where relevant)

X described comparators described comparator in detail (includ- No

ing doses where relevant)

X described outcomes X

described study’s setting
X described research designs X timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X unconcealed allocation, and X allocation sequence that was not truly X Yes
random, and Partial Yes
X lack of blinding of patients and as- X selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

All non-RCT assessed

from as poor quality
from confounding, and methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias selection of the reported result from X No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT
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10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity

No meta-analysis

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs

Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates

No

No meta-analysis

of effect. conducted
13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?
For Yes
included only low risk of bias RCTs Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes
X There was no significant heterogeneity in the results Yes
OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the re-
view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

for conducting the review?

For Yes
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X The authors reported no competing interests OR X Yes

The authors described their funding sources and how they managed potential conflicts No
of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Goniewicz et al 2020

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No

arisk of bias assessment

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: X Yes

Explanation for including only RCTs No

X OR Explanation for including only NRSI

OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

X at least two reviewers independently agreed on selection of eligible studies and X Yes
achieved consensus on which studies to include

OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- | x Yes
ies
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OR two reviewers extracted data from a sample of eligible studies and achieved good
agreement (at least 80 percent), with the remainder extracted by one reviewer.

No

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:
X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study X Partial Yes
text form but excluded from the re- No
view
8. Did the review authors describe the included studies in adequate detail?
For Partial Yes (ALL the following): For Yes, should also have ALL the following:
X described populations X described population in detail Yes
X described interventions described intervention in detail (includ- | x Partially Yes
ing doses where relevant)
X described comparators described comparator in detail (includ- No
ing doses where relevant)
X described outcomes
described study’s setting
X described research designs timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

were included in the review?

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- x | Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures X Yes
and outcomes, and Partial Yes
X from selection bias NA selection of the reported result from No
among multiple measurements or anal- Includes only
yses of a specified outcome RCT
10. Did the review authors report on the sources of funding for the studies included in the review?
For Yes
X Must have reported on the sources of funding for individual studies included in the re- | x Yes
view. Note: Reporting that the reviewers looked for this information but it was not re- No
ported by study authors also qualifies

11. If meta-analysis was performed did the review authors use appropriate methods for statistical
results?

combination of

RCTs
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No
justed for heterogeneity if present.
AND investigated the causes of any heterogeneity X No meta-analysis
conducted
For NRSI
For Yes | |
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The authors justified combining the data in a meta-analysis

Yes

AND they used an appropriate weighted technique to combine study results, adjusting
for heterogeneity if present

No

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes
included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No

thors performed analyses to investigate possible impact of RoB on summary estimates
of effect.

No meta-analysis
conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?
For Yes

included only low risk of bias RCTs Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

4. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes
X There was no significant heterogeneity in the results Yes
OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the re-
view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

for conducting the review?

For Yes
X The authors reported no competing interests OR Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Gualanao etal 2015

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up Yes
X Intervention No
X Comparator group

X Outcome
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2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes:

The authors state that they had a written
protocol or guide that included ALL the
following:

For Yes:
As for partial yes, plus the protocol should be
registered and should also have specified:

review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No
a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
OR Explanation for including only NRSI
X OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search X searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement X No
(at least 80 percent), with the remainder selected by one reviewer.
6. Did the review authors perform data extraction in duplicate?
For Yes, either ONE of the following:
at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good X No
agreement (at least 80 percent), with the remainder extracted by one reviewer.
7. Did the review authors provide a list of excluded studies and justify the exclusions?
For Partial Yes: For Yes, must also have:
provided a list of all potentially rel- | x Justified the exclusion from the review Yes

evant studies that were read in full-
text form but excluded from the re-
view

of each potentially relevant study

Partial Yes

No

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following):

For Yes, should also have ALL the following:

X described populations described population in detail Yes

X described interventions X described intervention in detail (includ- | x Partially Yes
ing doses where relevant)

X described comparators X described comparator in detail (includ- No

ing doses where relevant)
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described outcomes X
described study’s setting

X

described research designs timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

were included in the review?

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X unconcealed allocation, and X allocation sequence that was not truly Yes
random, and Partial Yes
X lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias X selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

X

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity

No meta-analysis

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs

Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates
of effect.

No

No meta-analysis
conducted
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13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?

For Yes

included only low risk of bias RCTs Yes

OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a | x No
discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in
the results of the review?

For Yes
X There was no significant heterogeneity in the results X Yes
OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the re-
view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes
performed graphical or statistical tests for publication bias and discussed the likelihood Yes
and magnitude of impact of publication bias No

X No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes

The authors reported no competing interests OR Yes

The authors described their funding sources and how they managed potential conflicts X No

of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: HartmannBoyce et al 2020

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population X | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:

The authors state that they had a written As for partial yes, plus the protocol should be

protocol or guide that included ALL the registered and should also have specified:

following:

X review question(s) X a meta-analysis/ synthesis plan, if ap- X Yes
propriate, and

X a search strategy X a plan for investigating causes of heter- Partial Yes
ogeneity

X inclusion/exclusion criteria No

X a risk of bias assessment

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: X Yes

Explanation for including only RCTs No
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OR Explanation for including only NRSI

X OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes

X searched at least 2 databases (rele- X searched the reference lists / bibliog- Partial Yes
vant to research question) raphies of included studies

X provided key word and/or search X searched trial/study registries No
strategy

X justified publication restrictions X included/consulted content experts in
(e.g. language) the field

where relevant, searched for grey litera-
ture

X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

X at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- | x Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations X described population in detail Yes

X described interventions X described intervention in detail (includ- Partially Yes

ing doses where relevant)

X described comparators X described comparator in detail (includ- No

ing doses where relevant)

X described outcomes X

described study’s setting
X described research designs X timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X unconcealed allocation, and X allocation sequence that was not truly Yes
random, and Partial Yes
X lack of blinding of patients and as- X selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
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NRSI

For Partial Yes, must have assessed RoB

from

For Yes, must also have assessed RoB from:

from confounding, and methods used to ascertain exposures

and outcomes, and

Yes

selection of the reported result from
among multiple measurements or anal-
yses of a specified outcome

from selection bias

Partial Yes

No

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes
X Must have reported on the sources of funding for individual studies included in the re- Yes
view. Note: Reporting that the reviewers looked for this information but it was not re- No

ported by study authors also qualifies

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?
RCTs
For Yes
X The authors justified combining the data in a meta-analysis Yes
X AND they used an appropriate weighted technique to combine study results and ad- No
justed for heterogeneity if present.
X AND investigated the causes of any heterogeneity No meta-analysis
conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes

X

included only low risk of bias RCTs

Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates
of effect.

No

No meta-analysis
conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?

For Yes

X included only low risk of bias RCTs Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in
the results of the review?

For Yes
There was no significant heterogeneity in the results Yes
X OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the re-
view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?
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For Yes

X performed graphical or statistical tests for publication bias and discussed the likelihood

and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

for conducting the review?

For Yes
X The authors reported no competing interests OR X Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

High

AMSTAR 2 checklist, critical questions

REF: Holliday et al 2019

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protoco

1?

For Partial Yes:

The authors state that they had a written
protocol or guide that included ALL the
following:

For Yes:
As for partial yes, plus the protocol should be
registered and should also have specified:

X review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
X a search strategy a plan for investigating causes of heter- | x Partial Yes
ogeneity
X inclusion/exclusion criteria No
X a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
OR Explanation for including only NRSI
X OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- X searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of

completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:
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X at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- | x Justified the exclusion from the review Yes

evant studies that were read in full-
text form but excluded from the re-
view

of each potentially relevant study

Partial Yes

No

supplementary

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following):

For Yes, should also have ALL the following:

X described populations X described population in detail Yes
X described interventions X described intervention in detail (includ- Partially Yes
ing doses where relevant)
X described comparators X described comparator in detail (includ- No
ing doses where relevant)
X described outcomes X
described study’s setting
X described research designs X timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
X lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

X

Must have reported on the sources of funding for individual studies included in the re-

view. Note: Reporting that the reviewers looked for this information but it was not re-

ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of
results?

RCTs
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For Yes

The authors justified combining the data in a meta-analysis

Yes

AND they used an appropriate weighted technique to combine study results and ad-
justed for heterogeneity if present.

No

AND investigated the causes of any heterogeneity

No meta-analysis

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No
thors performed analyses to investigate possible impact of RoB on summary estimates No meta-analysis
of effect. conducted
13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?
For Yes
included only low risk of bias RCTs Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results

Yes

OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-

view

No

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

for conducting the review?

For Yes
X The authors reported no competing interests OR Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

147




AMSTAR 2 checklist, critical questions

REF: Kennedy etal 2019

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?
For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No
a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
OR Explanation for including only NRSI
X OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- X searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement X No
(at least 80 percent), with the remainder selected by one reviewer.
6. Did the review authors perform data extraction in duplicate?
For Yes, either ONE of the following:
at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good X No
agreement (at least 80 percent), with the remainder extracted by one reviewer.
7. Did the review authors provide a list of excluded studies and justify the exclusions?
For Partial Yes: For Yes, must also have:
provided a list of all potentially rel- | x Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
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text form but excluded from the re- | | No
view
8. Did the review authors describe the included studies in adequate detail?
For Partial Yes (ALL the following): For Yes, should also have ALL the following:
X described populations X described population in detail X Yes
X described interventions X described intervention in detail (includ- Partially Yes
ing doses where relevant)
X described comparators X described comparator in detail (includ- No
ing doses where relevant)
X described outcomes X
described study’s setting
X described research designs timeframe for follow-up

were included in the review?

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X unconcealed allocation, and X allocation sequence that was not truly X Yes
random, and Partial Yes
X lack of blinding of patients and as- X selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures X Yes
and outcomes, and Partial Yes
X from selection bias X selection of the reported result from No
among multiple measurements or anal- Includes only
yses of a specified outcome RCT
10. Did the review authors report on the sources of funding for the studies included in the review?
For Yes
X Must have reported on the sources of funding for individual studies included in the re- | x Yes
view. Note: Reporting that the reviewers looked for this information but it was not re- No
ported by study authors also qualifies

11. If meta-analysis was performed did the review authors use appropriate methods for statistical

combination of

justed for heterogeneity if present.

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

for heterogeneity if present

AND investigated the causes of any heterogeneity X No meta-analysis
conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

AND they statistically combined effect estimates from NRSI that were adjusted for X
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis

conducted
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AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies
on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No

thors performed analyses to investigate possible impact of RoB on summary estimates | x No meta-analysis
of effect. conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?
For Yes
included only low risk of bias RCTs X Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No
discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in
the results of the review?

For Yes
There was no significant heterogeneity in the results X Yes
X OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the re-

view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes
performed graphical or statistical tests for publication bias and discussed the likelihood Yes
and magnitude of impact of publication bias No

X No meta-analysis

conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes
The authors reported no competing interests OR Yes
The authors described their funding sources and how they managed potential conflicts | x No
of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Kwon et al 2019

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
na Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:

The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
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review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and

a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity

inclusion/exclusion criteria X No

a risk of bias assessment

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: Yes

Explanation for including only RCTs X No

OR Explanation for including only NRSI

OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- X searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search X searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

X at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include

OR two reviewers selected a sample of eligible studies and achieved good agreement X No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

at least two reviewers achieved consensus on which data to extract from included stud- | x Yes
ies One + check

OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study X Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:
X described populations X described population in detail X Yes
X described interventions X described intervention in detail (includ- Partially Yes
ing doses where relevant)
na described comparators na described comparator in detail (includ- No
ing doses where relevant)
X described outcomes X
described study’s setting
X described research designs X timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?
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RCTs

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

from
unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity

No meta-analysis

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies
on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs

Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates
of effect.

No

No meta-analysis
conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?

For Yes
included only low risk of bias RCTs Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results
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14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in
the results of the review?

For Yes
X There was no significant heterogeneity in the results X Yes
OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the re-
view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes
X The authors reported no competing interests OR X Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

Low

AMSTAR 2 checklist, critical questions

REF: Liu etal 2018

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?
For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No
a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
OR Explanation for including only NRSI
X OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
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X provided key word and/or search searched trial/study registries No
strategy

X justified publication restrictions included/consulted content experts in
(e.g. language) the field

where relevant, searched for grey litera-
ture

X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:
at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations described population in detail Yes

X described interventions X described intervention in detail (includ- Partially Yes

ing doses where relevant)

X described comparators described comparator in detail (includ- No

ing doses where relevant)

X described outcomes

described study’s setting
X described research designs timeframe for follow-up

were included in the review?

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

RCTs

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

and outcomes, and

from
X unconcealed allocation, and X allocation sequence that was not truly Yes
random, and Partial Yes

X lack of blinding of patients and as- X selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)

NRSI

For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:

from

X from confounding, and X methods used to ascertain exposures | X | Yes
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X from selection bias X selection of the reported result from

Partial Yes

among multiple measurements or anal-

No

yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-

Yes

view. Note: Reporting that the reviewers looked for this information but it was not re- X
ported by study authors also qualifies

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical
results?

combination of

RCTs

For Yes

X The authors justified combining the data in a meta-analysis X Yes
X AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

X AND investigated the causes of any heterogeneity No meta-analysis
conducted

For NRSI

For Yes

X The authors justified combining the data in a meta-analysis Yes

X AND they used an appropriate weighted technique to combine study results, adjusting | x No

for heterogeneity if present

X AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

Pooled data from
RCTs and sur-
veys in meta
analyses

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes
included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- X No
thors performed analyses to investigate possible impact of RoB on summary estimates No meta-analysis
of effect. conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?

For Yes
included only low risk of bias RCTs Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a | x No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results Yes
OR if heterogeneity was present the authors performed an investigation of sources of X No
any heterogeneity in the results and discussed the impact of this on the results of the re-

view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes Too few studies

| na

Yes
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performed graphical or statistical tests for publication bias and discussed the likelihood

and magnitude of impact of publication bias

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

for conducting the review?

For Yes
X The authors reported no competing interests OR X Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Miller et al 2021

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
na Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protoco

1?

For Partial Yes:
The authors state that they had a written
protocol or guide that included ALL the

For Yes:
As for partial yes, plus the protocol should be
registered and should also have specified:

following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No
a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: Yes
Explanation for including only RCTs X No
OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in

(e.g. language)

the field

where relevant, searched for grey litera-
ture

conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:
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at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include

OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:
at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- | x Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations described population in detail Yes

X described interventions described intervention in detail (includ- Partially Yes

ing doses where relevant)

na described comparators described comparator in detail (includ- No

ing doses where relevant)

X described outcomes

described study’s setting
X described research designs timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-

ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of
results?

RCTs
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For Yes

The authors justified combining the data in a meta-analysis

Yes

AND they used an appropriate weighted technique to combine study results and ad-
justed for heterogeneity if present.

No

AND investigated the causes of any heterogeneity

No meta-analysis

for heterogeneity if present

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

on the results of the meta-analysis or other evidence synthesis?

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

For Yes

included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No
thors performed analyses to investigate possible impact of RoB on summary estimates No meta-analysis
of effect. conducted
13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?
For Yes
included only low risk of bias RCTs Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No
discussion of the likely impact of RoB on the results

the results of the review?

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

For Yes

There was no significant heterogeneity in the results

Yes

X OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-

view

No

tion bias (small study bias) and discuss its likely impact on the results of the review?

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

for conducting the review?

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

of interest

For Yes
X The authors reported no competing interests OR Yes
The authors described their funding sources and how they managed potential conflicts No

Your overall assessment of the risk of bias of this systematic review

Low
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AMSTAR 2 checklist, critical questions

REF: Ralho et al 2019

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
X review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
X a search strategy a plan for investigating causes of heter- | x Partial Yes
ogeneity
X inclusion/exclusion criteria No
X a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
X OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- X searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search X searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
X at least two reviewers independently agreed on selection of eligible studies and X Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.
6. Did the review authors perform data extraction in duplicate?
For Yes, either ONE of the following:
at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good X No
agreement (at least 80 percent), with the remainder extracted by one reviewer.
7. Did the review authors provide a list of excluded studies and justify the exclusions?
For Partial Yes: For Yes, must also have:
X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
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text form but excluded from the re- | | No
view
8. Did the review authors describe the included studies in adequate detail?
For Partial Yes (ALL the following): For Yes, should also have ALL the following:
X described populations X described population in detail Yes
X described interventions X described intervention in detail (includ- | x Partially Yes
ing doses where relevant)
X described comparators X described comparator in detail (includ- No
ing doses where relevant)
X described outcomes
described study’s setting
X described research designs X timeframe for follow-up

were included in the review?

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

RCTs
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- x | Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures X Yes
and outcomes, and Partial Yes
X from selection bias X selection of the reported result from No
among multiple measurements or anal- Includes only
yses of a specified outcome RCT
10. Did the review authors report on the sources of funding for the studies included in the review?
For Yes
Must have reported on the sources of funding for individual studies included in the re- Yes
view. Note: Reporting that the reviewers looked for this information but it was not re- X No
ported by study authors also qualifies

11. If meta-analysis was performed did the review authors use appropriate methods for statistical

combination of

justed for heterogeneity if present.

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

for heterogeneity if present

AND investigated the causes of any heterogeneity X No meta-analysis
conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

AND they statistically combined effect estimates from NRSI that were adjusted for X
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis

conducted
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AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies
on the results of the meta-analysis or other evidence synthesis?

For Yes
included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No
thors performed analyses to investigate possible impact of RoB on summary estimates | x No meta-analysis
of effect. conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?
For Yes
included only low risk of bias RCTs X Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No
discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in
the results of the review?

For Yes
There was no significant heterogeneity in the results Yes
OR if heterogeneity was present the authors performed an investigation of sources of X No

any heterogeneity in the results and discussed the impact of this on the results of the re-

view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes
performed graphical or statistical tests for publication bias and discussed the likelihood Yes
and magnitude of impact of publication bias No

X No meta-analysis

conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes

X The authors reported no competing interests OR X Yes
The authors described their funding sources and how they managed potential conflicts No
of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Riley etal 2016

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:

following:
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review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and

a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity

inclusion/exclusion criteria X No

a risk of bias assessment

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: X Yes

Explanation for including only RCTs No

OR Explanation for including only NRSI

X OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

X at least two reviewers independently agreed on selection of eligible studies and X Yes
achieved consensus on which studies to include

OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good X No

agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:
provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
text form but excluded from the re- X No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:
X described populations X described population in detail X Yes
X described interventions X described intervention in detail (includ- Partially Yes
ing doses where relevant)
X described comparators X described comparator in detail (includ- No
ing doses where relevant)
X described outcomes X
described study’s setting
X described research designs X timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?
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RCTs

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

from
X unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
X lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

X

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity

No meta-analysis

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies
on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs

Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates
of effect.

No

No meta-analysis
conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?

For Yes
included only low risk of bias RCTs Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results
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14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in
the results of the review?

For Yes
There was no significant heterogeneity in the results Yes
OR if heterogeneity was present the authors performed an investigation of sources of X No

any heterogeneity in the results and discussed the impact of this on the results of the re-
view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes
X The authors reported no competing interests OR X Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

Low

AMSTAR 2 checklist, critical questions

REF: Scarpino et al 2020

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
na Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?
For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No
a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
X OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- X searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
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X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement X No
(at least 80 percent), with the remainder selected by one reviewer.
6. Did the review authors perform data extraction in duplicate?
For Yes, either ONE of the following:
X at least two reviewers achieved consensus on which data to extract from included stud- | x Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.
7. Did the review authors provide a list of excluded studies and justify the exclusions?
For Partial Yes: For Yes, must also have:
provided a list of all potentially rel- Justified the exclusion from the review Yes

evant studies that were read in full-

of each potentially relevant study

Partial Yes

text form but excluded from the re- X No
view
8. Did the review authors describe the included studies in adequate detail?
For Partial Yes (ALL the following): For Yes, should also have ALL the following:
X described populations described population in detail Yes
X described interventions X described intervention in detail (includ- | x Partially Yes
ing doses where relevant)
na described comparators na described comparator in detail (includ- No
ing doses where relevant)
X described outcomes X
described study’s setting
X described research designs na timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

were included in the review?

RCTs

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

from
unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- x | Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI

For Partial Yes, must have assessed RoB
from

For Yes, must also have assessed RoB from:

“Cases deemed of
moderate to low
quality were fur—
ther
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evaluated by two
additional re-
searchers, and
those deemed of
poor quality were

excluded. »
from confounding, and methods used to ascertain exposures Yes
and outcomes, and X Partial Yes
from selection bias selection of the reported result from No
among multiple measurements or anal- Includes only
yses of a specified outcome RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-

ported by study authors also qualifies

Yes

X No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity

X No meta-analysis

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

X No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No
thors performed analyses to investigate possible impact of RoB on summary estimates | x No meta-analysis
of effect. conducted
13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?
For Yes
X included only low risk of bias RCTs X Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results

na | Yes
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OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-
view

No

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes
X The authors reported no competing interests OR X Yes
The authors described their funding sources and how they managed potential conflicts No

of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Skotsimara et al 2019

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?
For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and

a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity

inclusion/exclusion criteria X No

a risk of bias assessment

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: Yes
Explanation for including only RCTs X No
OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes
searched at least 2 databases (rele- X searched the reference lists / bibliog- Partial Yes
vant to research question) raphies of included studies

X provided key word and/or search searched trial/study registries X No

strategy

justified publication restrictions included/consulted content experts in
(e.g. language) the field
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where relevant, searched for grey litera-
ture

conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

X at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:
provided a list of all potentially rel- Justified the exclusion from the review Yes

evant studies that were read in full-
text form but excluded from the re-
view

of each potentially relevant study

Partial Yes

No

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following):

For Yes, should also have ALL the following:

X described populations described population in detail Yes

X described interventions described intervention in detail (includ- Partially Yes
ing doses where relevant)

X described comparators described comparator in detail (includ- No
ing doses where relevant)

X described outcomes

described study’s setting

described research designs

timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

were included in the review?

RCTs

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

from
unconcealed allocation, and allocation sequence that was not truly Yes
random, and Partial Yes
lack of blinding of patients and as- selection of the reported result from No
sessors when assessing outcomes among multiple measurements or anal- Includes only
(unnecessary for objective out- yses of a specified outcome NRSI
comes such as all-cause mortality)
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and methods used to ascertain exposures Yes
and outcomes, and Partial Yes
X from selection bias selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes
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Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity na | No meta-analysis
conducted
For NRSI- combined in analysis-cig vs tobacco and sham and ...
For Yes
X The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting | x No

for heterogeneity if present

X AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

X AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- X No

thors performed analyses to investigate possible impact of RoB on summary estimates No meta-analysis
of effect. conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?

For Yes
included only low risk of bias RCTs Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a | x No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results

Yes

OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-
view

No

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

for conducting the review?

For Yes

X The authors reported no competing interests OR

X

Yes
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The authors described their funding sources and how they managed potential conflicts No
of interest

Your overall assessment of the risk of bias of this systematic review

Critically low

AMSTAR 2 checklist, critical questions

REF: Wang et al 2019

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)
X Population | Timeframe for follow up X Yes
X Intervention No

Some | Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:
The authors state that they had a written As for partial yes, plus the protocol should be
protocol or guide that included ALL the registered and should also have specified:
following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No

a risk of bias assessment

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
X OR Explanation for including only NRSI

OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rel- | x searched the reference lists / bibliog- X Partial Yes
evant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include

OR two reviewers selected a sample of eligible studies and achieved good agreement | X No

(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

at least two reviewers achieved consensus on which data to extract from included Yes
studies
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OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially Justified the exclusion from the review Yes
relevant studies that were read in of each potentially relevant study Partial Yes
full-text form but excluded from No
the review

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations * described population in detail Yes

X described interventions described intervention in detail (includ- Partially Yes

ing doses where relevant)

na described comparators described comparator in detail (includ- No

ing doses where relevant)

X described outcomes Better for in vitro than

described study’s setting in vivo

X described research designs timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that

were included in the review?

RCTs

For Partial Yes, must have assessed RoB
from

For Yes, must also have assessed RoB from:

unconcealed allocation, and

allocation sequence that was not truly
random, and

Yes

lack of blinding of patients and
assessors when assessing out-
comes (unnecessary for objective
outcomes such as all-cause mor-
tality)

selection of the reported result from
among multiple measurements or anal-
yses of a specified outcome

Partial Yes

No

Includes only
NRSI

NRSI- animal and in vitro- “The validity and strength of each study were determined based on a qualitative assess-

ment of study objectives, animal models, cell culture, depth of analysis, and experimental details. Meaningful study

limitations were noted in the analysis.”

For Partial Yes, must have assessed RoB
from

For Yes, must also have assessed RoB from:

from confounding, and

methods used to ascertain exposures
and outcomes, and

Yes

from selection bias

selection of the reported result from
among multiple measurements or anal-
yses of a specified outcome

Partial Yes

No

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

reported by study authors also qualifies

Must have reported on the sources of funding for individual studies included in the
review. Note: Reporting that the reviewers looked for this information but it was not

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

171




AND investigated the causes of any heterogeneity

No meta-analysis

conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjust- No

ing for heterogeneity if present

AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies
on the results of the meta-analysis or other evidence synthesis?

For Yes
included only low risk of bias RCTs Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No
thors performed analyses to investigate possible impact of RoB on summary esti- No meta-analysis
mates of effect. conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?
For Yes

included only low risk of bias RCTs Yes
X OR, if RCTs with moderate or high RoB, or NRSI were included the review pro- No

vided a discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results

Yes

OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the
review

No

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes

performed graphical or statistical tests for publication bias and discussed the likeli-
hood and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes

X

The authors reported no competing interests OR

Yes

The authors described their funding sources and how they managed potential con-
flicts of interest

No

Your overall assessment of the risk of bias of this systematic review

Low

AMSTAR 2 checklist, critical questions

REF: Ward et al 2020

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes

Optional (recommended)
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na Population Timeframe for follow up X Yes
X Intervention No
na Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the

conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes:
The authors state that they had a written
protocol or guide that included ALL the

For Yes:
As for partial yes, plus the protocol should be
registered and should also have specified:

following:
review question(s) a meta-analysis/ synthesis plan, if ap- Yes
propriate, and
a search strategy a plan for investigating causes of heter- Partial Yes
ogeneity
inclusion/exclusion criteria X No
a risk of bias assessment
3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No
X OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI
4. Did the review authors use a comprehensive literature search strategy?
For Partial Yes (all the following): For Yes, should also have (all the following): Yes
X searched at least 2 databases (rele- searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies
X provided key word and/or search searched trial/study registries No
strategy
X justified publication restrictions included/consulted content experts in
(e.g. language) the field
where relevant, searched for grey litera-
ture
X conducted search within 24 months of
completion of the review
5. Did the review authors perform study selection in duplicate?
For Yes, either ONE of the following:
at least two reviewers independently agreed on selection of eligible studies and Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement X No
(at least 80 percent), with the remainder selected by one reviewer.
6. Did the review authors perform data extraction in duplicate?
For Yes, either ONE of the following:
at least two reviewers achieved consensus on which data to extract from included stud- Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good X No
agreement (at least 80 percent), with the remainder extracted by one reviewer.
7. Did the review authors provide a list of excluded studies and justify the exclusions?
For Partial Yes: For Yes, must also have:
X provided a list of all potentially rel- Justified the exclusion from the review Yes

evant studies that were read in full-
text form but excluded from the re-
view

of each potentially relevant study

Partial Yes

No

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following):

For Yes, should also have ALL the following:

na

| described populations

described population in detail

Yes
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X described interventions X described intervention in detail (includ- Partially Yes
ing doses where relevant)
na described comparators described comparator in detail (includ- | x No
ing doses where relevant)
X described outcomes X
described study’s setting
described research designs X timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?

RCTs

For Partial Yes, must have assessed RoB

from

For Yes, must also have assessed RoB from:

unconcealed allocation, and allocation sequence that was not truly

random, and

lack of blinding of patients and as- selection of the reported result from
among multiple measurements or anal-

yses of a specified outcome

sessors when assessing outcomes
(unnecessary for objective out-
comes such as all-cause mortality)

Yes

Partial Yes

No

Includes only
NRSI

NRSI- nonstandard question

For Partial Yes, must have assessed RoB

For Yes, must also have assessed RoB from:

Verification of analysis

from methods
from confounding, and X methods used to ascertain exposures X Yes
and outcomes, and Partial Yes
from selection bias X selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

Must have reported on the sources of funding for individual studies included in the re-
view. Note: Reporting that the reviewers looked for this information but it was not re-
ported by study authors also qualifies

Yes

No

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity X No meta-analysis
conducted
For NRSI
For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results, adjusting No
for heterogeneity if present
AND they statistically combined effect estimates from NRSI that were adjusted for X No meta-analysis

confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies
on the results of the meta-analysis or other evidence synthesis?

For Yes
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included only low risk of bias RCTs Yes

OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au- No

thors performed analyses to investigate possible impact of RoB on summary estimates | x No meta-analysis
of effect. conducted

13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the

review?

For Yes
included only low risk of bias RCTs na | Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No
discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in
the results of the review?

For Yes
There was no significant heterogeneity in the results na | Yes
OR if heterogeneity was present the authors performed an investigation of sources of No

any heterogeneity in the results and discussed the impact of this on the results of the re-
view

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-
tion bias (small study bias) and discuss its likely impact on the results of the review?

For Yes
performed graphical or statistical tests for publication bias and discussed the likelihood Yes
and magnitude of impact of publication bias No

X No meta-analysis
conducted

16. Did the review authors report any potential sources of conflict of interest, including any funding they received
for conducting the review?

For Yes

X The authors reported no competing interests OR X Yes

The authors described their funding sources and how they managed potential conflicts No
of interest

Your overall assessment of the risk of bias of this systematic review

Moderate

AMSTAR 2 checklist, critical questions

REF: Zhao et al 2016

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes Optional (recommended)

X Population | Timeframe for follow up X Yes
X Intervention No
X Comparator group

X Outcome

2. Did the report of the review contain an explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant deviations from the protocol?

For Partial Yes: For Yes:

The authors state that they had a written As for partial yes, plus the protocol should be

protocol or guide that included ALL the registered and should also have specified:

following:

X review question(s) X a meta-analysis/ synthesis plan, if ap- X Yes
propriate, and

X a search strategy X a plan for investigating causes of heter- Partial Yes
ogeneity

inclusion/exclusion criteria No

a risk of bias assessment
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3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: X Yes
Explanation for including only RCTs No

X OR Explanation for including only NRSI
OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes, should also have (all the following): Yes

X searched at least 2 databases (rele- X searched the reference lists / bibliog- X Partial Yes
vant to research question) raphies of included studies

X provided key word and/or search searched trial/study registries No
strategy

X justified publication restrictions included/consulted content experts in
(e.g. language) the field

where relevant, searched for grey litera-
ture

X conducted search within 24 months of
completion of the review

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:

X at least two reviewers independently agreed on selection of eligible studies and X Yes
achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good agreement No
(at least 80 percent), with the remainder selected by one reviewer.

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:

X at least two reviewers achieved consensus on which data to extract from included stud- | x Yes
ies
OR two reviewers extracted data from a sample of eligible studies and achieved good No
agreement (at least 80 percent), with the remainder extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:

X provided a list of all potentially rel- Justified the exclusion from the review Yes
evant studies that were read in full- of each potentially relevant study Partial Yes
text form but excluded from the re- No
view

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the following:

X described populations described population in detail Yes

X described interventions described intervention in detail (includ- | x Partially Yes

ing doses where relevant)

X described comparators described comparator in detail (includ- No

ing doses where relevant)

X described outcomes X

described study’s setting
X described research designs timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that
were included in the review?

RCTs

For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:

from

unconcealed allocation, and allocation sequence that was not truly
random, and

| Yes
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lack of blinding of patients and as- selection of the reported result from
among multiple measurements or anal-

yses of a specified outcome

sessors when assessing outcomes
(unnecessary for objective out-

Partial Yes

No

X Includes only
comes such as all-cause mortality) NRSI
NRSI
For Partial Yes, must have assessed RoB For Yes, must also have assessed RoB from:
from
X from confounding, and X methods used to ascertain exposures x | Yes
and outcomes, and Partial Yes
X from selection bias X selection of the reported result from No

among multiple measurements or anal-
yses of a specified outcome

Includes only
RCT

10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes
X Must have reported on the sources of funding for individual studies included in the re- Yes
view. Note: Reporting that the reviewers looked for this information but it was not re- X No

ported by study authors also qualifies

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of

results?

RCTs

For Yes
The authors justified combining the data in a meta-analysis Yes
AND they used an appropriate weighted technique to combine study results and ad- No

justed for heterogeneity if present.

AND investigated the causes of any heterogeneity na | No meta-analysis
conducted
For NRSI
For Yes
X The authors justified combining the data in a meta-analysis X Yes
X AND they used an appropriate weighted technique to combine study results, adjusting No

for heterogeneity if present

X AND they statistically combined effect estimates from NRSI that were adjusted for
confounding, rather than combining raw data, or justified combining raw data when
adjusted effect estimates were not available

No meta-analysis
conducted

AND they reported separate summary estimates for RCTs and NRSI separately when
both were included in the review

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies

on the results of the meta-analysis or other evidence synthesis?

For Yes

included only low risk of bias RCTs

Yes

X OR, if the pooled estimate was based on RCTs and/or NRSI at variable RoB, the au-
thors performed analyses to investigate possible impact of RoB on summary estimates

No

No meta-analysis

of effect. conducted
13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the
review?
For Yes
X included only low risk of bias RCTs X Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the review provided a No

discussion of the likely impact of RoB on the results

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in

the results of the review?

For Yes

There was no significant heterogeneity in the results

X

Yes
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X OR if heterogeneity was present the authors performed an investigation of sources of
any heterogeneity in the results and discussed the impact of this on the results of the re-
view

No

tion bias (small study bias) and discuss its likely impact on the results of the review?

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publica-

For Yes

X performed graphical or statistical tests for publication bias and discussed the likelihood
and magnitude of impact of publication bias

Yes

No

No meta-analysis
conducted

for conducting the review?

16. Did the review authors report any potential sources of conflict of interest, including any funding they received

of interest

For Yes
X The authors reported no competing interests OR Yes
The authors described their funding sources and how they managed potential conflicts No

Your overall assessment of the risk of bias of this systematic review

High
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