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ABSTRACT

Introduction This review aims to assess the effects of
dietary supplementation with inulin-type fructans (ITF)
compared with no supplementation on cardiovascular
disease risk factors in adults and assess the quality of trial
reporting using the Consolidated Standards of Reporting
Trials (CONSORT) and CONSORT for abstract (CONSORT-A)
checklists.

Methods and analysis We will search randomised
controlled trials (RCTs) in MEDLINE, EMBASE, CINAHL,
Emcare, AMED and the Cochrane Database of Systematic
Reviews from inception to 31 March 2022, without any
language restrictions. The RCTs need to administer ITF in
adults for at least 2 weeks and assess effects on at least
one cardiovascular risk factor. We will exclude RCTs that
(1) assessed the postprandial effects of ITF; (2) included
pregnant or lactating participants; (3) enrolled participants
undergoing treatment that might affect the response to
ITF. We will assess the study risk of bias (RoB) using V.2 of
the Cochrane RoB tool for RCTs (RoB 2) and the certainty
of the evidence using the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE)
approach. We will pool data using a random-effects
model. We will use the xz test to compare compliance

of CONSORT and CONSORT-A checklists and Poisson
regression to identify factors associated with better
reporting.

Ethics and dissemination Ethics approval is not required
for secondary analysis of already published data. We will
publish the reviews in a peer-review journal.

PROSPERO registration number CRD42019136745.

INTRODUCTION

Cardiovascular disease (CVD) is a major cause
of death worldwide.! In 2019, CVD caused an
estimated 17.9 million deaths globally' and by
2030, 23.6 million people are expected to die
from CVD.? In 2019, it was responsible for 359
million years of life lost (age-standardised rate
approximately 4439 per 100 000 population)
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= We will follow Cochrane guidance to conduct this
systematic review including screening titles and ab-
stracts, selecting studies and extracting data inde-
pendently and in duplicate.

= We will use the Grading of Recommendations,
Assessment, Development and Evaluations ap-
proach to assess certainty of evidence.

= We will follow the Instrument to assess the
Credibility of Effect Modification Analyses (ICEMAN)
guidance to conduct subgroup analyses for our sys-
tematic review.

= Pooled effect estimates are likely to be heteroge-
neous because of the different types of inulin-type
fructans used, and duration of interventions.

and 393 million disability-adjusted life years
(age-standardised rate approximately 4864
per 100 000 population).3

CVD can lead to an acute coronary
syndrome, heart failure and stroke, mainly
through the development of atherosclerotic
plaque.' * * Plaques are composed of fat,
calcium and cholesterol, and they block and/
or narrow arteries, which limits the flow of
oxygen-rich blood to the heart and brain.” ®
Furthermore, plaques are recognised by the
immune system as a foreign body, which
stimulates an inflammatory response.” ® If
these plaques rupture, their contents cause
clot formation, which is a precursor to heart
attack or ischaemic stroke.”® Some of the well-
established risk factors for CVD include high
blood pressure, high cholesterol, diabetes,
and excess body fat.’

Dietary fibres are the edible parts of plants
that are resistant to digestion and absorption
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in the human small intestine. Dietary patterns high
in fibre has been shown to improve several cardiovas-
cular risk factors, and reduce the risk of cardiovascular
events."”™"* Low dietary fibre intake is considered a major
contributor to the epidemic of CVD."” The beneficial
effects of dietary fibres are partially due to their ability
to reduce serum cholesterol through a variety of mecha-
nisms. First, soluble fibre binds cholesterol in the lumen
of the small intestine to reduce cholesterol absorption.
Second, soluble fibre increases the faecal excretion
of bile acids, diverting hepatic cholesterol for bile acid
production and lowering circulating plasma LDL choles-
terol as it is taken up by the liver from the plasma. Third,
fibres that are freely fermentable by the colonic bacteria
are converted into short-chain fatty acids such as acetic,
propionic and butyric acids. Propionic acid can be
absorbed and inhibit the liver’s rate-limiting cholesterol
synthesis enzyme 3-hydroxy-3-methylglutaryl coenzyme A
reductase.'*'” The Canadian Cardiovascular Harmonized
National Guidelines Endeavour recommends a dietary
pattern that includes >30 g of fibre per day to lower
the risk of CVD.'® People with the highest dietary fibre
intakes show a 16%—-23% lower risk of all-cause mortality
than those with the lowest.'”™"?

Inulin-type fructans (ITF) are carbohydrates® that
occur naturally in vegetables and plants including
leeks, onions, artichokes, bananas, garlic, wheat and
chicory.**** ITF include fructo-oligosaccharides, oligof-
ructose and inulin, which are soluble dietary fibres known
as prebiotics.” Prebiotics promote the growth and activity
of beneficial gut bacteria®* and confer various health
benefits, including improvements in CVD risk factors.”
Several systematic reviews have demonstrated the bene-
ficial effects of ITF on some CVD risk factors in certain
subgroups.** 2%

Our systematic review will advance previous reviews of
this topic in the following ways: (1) through an updated
literature search; (2) assessing the effect of dietary
supplementation with ITF on low-density lipoprotein
cholesterol (LDL-C), triglycerides (TG), fasting blood
glucose (FBG), body mass index (BMI), diastolic blood
pressure (DBP), systolic blood pressure (SBP), waist
circumference (WC), waist-to-hip ratio, body weight,
apolipoprotein Al (ApoAl), apolipoprotein B (ApoB),
glucose haemoglobin Alc (HbAlc), high-density lipo-
protein cholesterol (HDL-C), total cholesterol (TC),
very low-density lipoprotein cholesterol (VLDL-C) in
adults with or without pre-existing cardiometabolic
conditions; (3) assessing the quality of evidence using
Grading of Recommendations, Assessment, Develop-
ment and Evaluations (GRADE) approach; (4) an assess-
ment of clinically relevant subgroups which may derive
particular benefits, such as those with dyslipidaemia,
type 2 diabetes and obesity and (5) assessing compliance
with the Consolidated Standards of Reporting Trials
(CONSORT) statement and the CONSORT extension
for abstract (CONSORT-A) in included randomised
controlled trials (RCTs).

0

METHODS

This protocol is reported according to the Preferred
Reporting Items for Systematic Review and Meta-Analysis
Protocols.”” We established our methods for this system-
atic review a priori. We will conduct our systematic review
using Cochrane methods.™

Criteria for considering studies for this review
Types of studies

We will include only RCTs in our review.

Types of participants

We will include studies of adults (aged 18 years or older)
with or without pre-existing CVD, diabetes, hypertension
or dyslipidaemia. Studies will be ineligible if they only look
at the postprandial effects of ITF or involved participants
with conditions or undergoing treatment that seriously
alters normal digestion or absorption of nutrients. These
include chemotherapy, dialysis, non-alcoholic fatty liver
disease, non-alcoholic steatohepatitis, chronic obstructive
pulmonary disease, inflammatory bowel disease, irritable
bowel syndrome, chronic pancreatitis, chronic kidney
disease and previous gastric bypass surgery. Addition-
ally, we will exclude studies that included pregnant or
lactating participants because of the transient effects on
cardiometabolic risk factors during these life stages.

Types of interventions

Eligible interventions include the administration of a
clearly specified type of ITF for a minimum of 2 weeks.
Studies that administered ITF with a co-intervention are
eligible if the co-intervention was present in both the
treatment and control arms and likely operates through
a mechanism independent of the ITF (eg, Roshanravan
et al’' compared butyrate versus butyrate+inulin to assess
the effect of butyrate and inulin supplementation in
patients with diabetes).

Comparator(s)
The comparator(s) will include administration of placebo
or control foods for a minimum of 2 weeks.

Types of outcome measures

The main outcomes of our review are LDL-C, TG and
FBG. The secondary outcomes of our review are body
mass index (BMI), body weight, WC, waist-to-hip ratio,
SBP, DBP, HDL-C, VLDL-C, TC, ApoAl, Lipoprotein B
(ApoB) and HbAlc.

Search methods for identification of studies

Electronic searches

We developed the search strategies in consultation with a
librarian at the McMaster Health Sciences Library (online
supplemental file 1). We will search MEDLINE, EMBASE,
CINAHL, Emcare, AMED and Cochrane Database of
Systematic Reviews databases from inception through 31
March 2022, without any language restrictions.
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Searching other resources
We will examine the reference lists of eligible RCTs and
relevant reviews to augment our database search.

Data collection and analysis

Selection of studies

A pair of reviewers will screen the titles, abstracts and
full-text articles independently and in duplicate. The
reviewers will select the full-text articles based on
inclusion criteria. They will resolve any disagreement
through discussion or consultation with a third reviewer
if needed. If there are multiple publications from the
same study, then we will consider each study as a unit
of interest instead of each report for our review. We
will combine information from multiple publications
to avoid overlap in participants, prioritising the study
with the largest sample size and longest follow-up for
each outcome of interest. The reviewers will document
the reasons for the exclusion of the studies. We will
present the study selection process in a flow diagram.

Data extraction and management

A pair of reviewers will extract information about the
study characteristics and results independently and in
duplicate. They will resolve any disagreement through
discussion or consulting a third reviewer. They will
extract information about the study (basic bibliometric
information, design, conflicts of interest, funding
source, country or countries of conduct), characteris-
tics of participants (baseline information for all rele-
vant outcome measures, baseline comorbidities of the
study population, age, BMI, percentage of the popu-
lation that has comorbidities), intervention (length
of intervention, dosage, regimen and any co-inter-
ventions) and outcomes reported. The reviewers will
extract data presented only in graphs using a Plot Digi-
tizer (http://plotdigitizer.sourceforge.net/).

We will enter data in duplicate into a spreadsheet
template (Microsoft Excel, Microsoft) and collect
reported outcome measures based on the following
hierarchy for parallel RCTs: (1) change in measure
from baseline or between-group difference in change
from baseline or per cent change in measure from
baseline (if baseline score is reported); (2) measure at
follow-up or between-group difference in measure at
follow-up; (3) regression coefficients. We will extract
data based on the following hierarchy for crossover
RCTs: (1) between-group difference in change from
baseline; (2) between-group difference in measure at
follow-up; (3) change in measure from baseline; (4)
per cent change in measure from baseline when base-
line score is reported; (5) regression coefficients for
change score; (6) measure at follow-up. We will apply
paired analyses to all crossover trials according to the
methods of Cochrane Handbook, Elbourne et al or
Curtin et al.” *** To investigate the effect of imputed
correlation coefficients on paired analyses, we will
perform sensitivity analyses across a range of possible

correlation coefficients (0, 0.33, 0.66 and 0.99). To
mitigate the unit-of-analysis error from including trials
with multiple intervention groups, we will combine
groups to create single pairwise comparisons.”

Assessment of risk of bias for included studies

A pair of reviewers will assess the RoB using the Cochrane
RoB 2.0 tool™ independently and in duplicate. The
reviewers will assess the RoB based on bias arising from
the randomisation process, bias due to deviations from
the intended interventions, bias due to missing outcome
data, bias in measurement of the outcome and bias
in selection of the reported results. The reviewers will
resolve any disagreement in the RoB assessment through
discussion or consulting a third reviewer, if necessary.

Measures of treatment effect

The data for our meta-analysis will be continuous
measures, reported in SI units (eg, mmol/L). We
outlined the rules for converting outcome data in online
supplemental file 2. We will compute the pooled mean
difference if the reported measurement scales are the
same (or interconvertible, such as mg/dL to mmol/L),
otherwise, the standardised mean difference will be used
if the reported measurement scales are different and not
interconvertible. Pooled effects along with associated
95% confidence intervals (CIs will be presented. If a study
reports multiple arms, then we will only include the rele-
vant arms for our systematic review.

Unit of analysis

We will consider the unit of randomisation of included
studies as the unit of analysis. In the case of multi-arm
trials, if there is one control arm but more than one
relevant intervention arms, we will either combine the
two intervention arms to make a single pairwise arm or
exclude the intervention arm which is less appropriate
for this review as described in Cochrane Handbook.*

Dealing with missing data

We will contact the study authors to obtain any missing
outcome data. If study authors are unresponsive, we will
conduct a sensitivity analysis to determine the poten-
tial impact of missing data relevant to the outcomes of
interest. We will use published methods of sensitivity anal-
yses for missing outcome data using extreme but plau-
sible assumptions.” *

Assessment of heterogeneity

Initially, we will visually inspect the forest plot to assess
heterogeneity. Then we will assess the heterogeneity
among studies using I” statistics and a y* test. We will
use the criteria suggested in the Cochrane Handbook
to interpret I” statistics for heterogeneity. Specifically,
0%-40%: might not be important; 30%-60%: may repre-
sent moderate heterogeneity; 50%—-90%: may represent
substantial heterogeneity; 75%-100%: considerable
heterogeneity.” If there is substantial heterogeneity
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among the studies, we will attempt to explain this through
subgroup analysis or meta-regression.”

Assessment of publication bias

We will visually inspect and conduct statistical tests (eg,
Egger’s regression), if there are >10 studies to assess
the potential for publication bias as per published
guidelines.”’

Data synthesis

Where two or more studies for a given outcome are
eligible, we will conduct a meta-analysis using the
‘metafor’ package in R. We will use the random-effects
model for meta-analysis using the Restricted Maximum
Likelihood estimator considering there will be some
heterogeneity between studies based on participants and
interventions. We will also use a fixed-effects model for
meta-analysis if there are fewer than five studies. If we do
not have enough data for statistical pooling, then we will
conduct a narrative synthesis of the findings.

Subgroup analysis and investigation of heterogeneity
We will follow the Instrument to assess the Credibility of
Effect Modification Analyses (ICEMAN) guidance (ie,
hypothesising direction of subgroup effects a priori, prior
evidence of subgroup effect, using a test for interaction,
testing only a small number of subgroups and avoiding
arbitrary cut-off points) to conduct subgroup analyses for
our systematic review.”

We will conduct the following six subgroup analyses to
understand the effects of sex, baseline disease condition,
ITF type, ITF dose, RoB and duration of intervention on
health outcomes:

1. Sex: a recent meta-analysis suggests that ITF intake
leads to better outcomes (eg, reduces fasting blood glu-
cose and HbAlc) for females compared with males.”’
We hypothesise the same. We will conduct a subgroup
analysis to understand the effects of ITF on females
compared with males.

2. Baseline disease condition: we hypothesise that par-
ticipants without pre-existing CVD, diabetes, hyper-
tension or dyslipidaemia in the baseline will exhibit
better outcomes. We will conduct a subgroup analysis
comparing the studies that include people with these
conditions versus without.

3. Types of ITF: evidence suggests that inulin may be
more efficacious than other ITE.*” We hypothesise the
same. We will conduct a subgroup analysis to compare
the effects of inulin with other types of ITF.

4. Dose of ITF: evidence su%gests that 10 g ITF intake per
day is an optimal dose.”” We will test this hypothesis
by comparing the effects of 10 g ITF intake with other
doses of ITF intake. We will also use dose as a continu-
ous variable to explore the effects of lower versus high-
er intake of ITF. We will also look at the interaction
between dose and duration of intervention.

5. Risk of bias: studies with high or unclear RoB usual-
ly exaggerate effect estimates.” We hypothesise that

studies with higher or unclear RoB will report larger
effect estimates. We will conduct a subgroup analysis to
compare the studies with higher or unclear RoB with
lower RoB.

6. Duration of intervention: it is recommended to sup-
plement ITF for 6 weeks or longer.?” We will conduct a
subgroup analysis to compare the effects of ITF supple-
mented for 26 weeks vs <6 weeks. We will also use weeks
as a continuous outcome to explore the effects of the
duration of ITF intake on health outcomes.

Sensitivity analysis

We will repeat the analysis by excluding the high RoB
studies to understand their influence on the results. We
will perform a sensitivity analysis based on parallel versus
crossover study designs. We will also conduct a sensitivity
analysis only including food-controlled trials to under-
stand whether the results changed based on control arms.
Additionally, if any unanticipated study design or conduct
issues are identified during the conduct of the review that
we believe would have a potential impact on the results,
additional sensitivity analyses will be conducted to quan-
tify their impact on findings. Such ad hoc decisions will
be documented appropriately.

Certainty of the evidence

We will use the GRADE approach to assess the certainty of
the evidence of each outcome.” The GRADE approach
considers five domains, including the RoB, impreci-
sion, inconsistency, indirectness and likelihood of publi-
cation bias for each outcome of interest. We will rate
each outcome as either high, moderate, low or very low
certainty evidence based on these domains.

Summary of findings table

A summary of findings table provides a succinct summary
of the key information from systematic reviews needed by
decision-makers."' We will prepare the GRADE summary
of findings tables to report the main comparisons of this

: 41
Treview.

Substudy
Background
The RCT is considered the gold standard to assessing
the effectiveness of health interventions.”™* A well-
conducted RCT can transform patient care. However,
reporting of the study design, conduct, analysis and
interpretation of an RCT must be transparent and suffi-
ciently detailed such that readers and practitioners can
appropriately judge the validity and applicability of the
trial to particular practice settings.*” This is difficult to
do when trial reporting is inadequate.*® At worst, inade-
quate reporting can lead to a biased estimate of the treat-
ment effect, leading physicians to avoid truly effective
treatments or promote truly ineffective treatments.*” The
CONSORT statement intends to facilitate improved and
transparent reporting of trials by authors.*®

Just as importantly, abstracts of RCT reports must also
adhere to reporting guidelines because clinicians often
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make treatment decisions based on the abstracts of
research articles****” owing to time limitations, language
barriers or paywalls.”" Ideally, authors should provide suffi-
cient information in an abstract to allow readers to assess
the validity of an RCT. The CONSORT-A is intended to
guide the authors to provide a minimum list of key details
about an RCT.**?

Objective

The objective of this study is to compare reporting quality
of RCTs and abstracts of RCTs that assessed the effects
of ITF supplementation on CVD risk factors in adults,
published before and after publication of CONSORT and
CONSORT-A respectively.

Data extraction and management

The CONSORT statement was developed in 1996*
and revised and updated in 2001 and 2010.* 52 The
CONSORT-A statement was developed in 2008.* The
reviewers will collect data following 25- item CONSORT
2010 checklists and 17-item CONSORT-A checklists for
RCT publications selected for our systematic review. 2454652
We will simply count (yes/no) to understand whether the
RCTs adhered to each item.

Data analysis

We will compare the studies published before and after
the publication of CONSORT 2010 and CONSORT-A
2008 statements to assess conformity with CONSORT and
CONSORT-A statements. We will use the ” test to assess
compliance. We will use Poisson regression to adjust
confounders including study publication year (before
or after the publication of CONSORT and CONSORT-A
guidance), journal endorsement (endorsed CONSORT
vs non-endorsed), journal impact (high impact vs others),
the statistical significance of primary outcome (signifi-
cant vs non-significant), funding status (industry-funded
vs others), sample size (<100 vs >100), study design
(parallel vs crossover), authors’ expertise (expertise in
research methodology, biostatistics and subject matter vs
no such expertise) and interventions (pharmacological vs
non-pharmacological).

ETHICS AND DISSEMINATION

Consistent with our institution’s policy, ethics approval is
not required for secondary analysis of already published
data. We will publish the reviews in a peer-review journal.
We will also present the results of these reviews in confer-
ences and meetings with other researchers and clinicians.
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