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ABSTRACT

Background

Type 2 diabetes mellitus (T2DM) is a chronic disorder that is characterised by insulin resistance and hyperglycaemia, which over time may
give rise to vascular complications. Resveratrol is a plant-derived nutritional supplement shown to have anti-diabetic properties in many
animal models. Less evidence is available on its safety and efficacy in the management of T2DM in humans.

Objectives

To assess the efficacy and safety of resveratrol formulations for adults with type 2 diabetes mellitus.

Search methods

We searched the Cochrane Central Register of Controlled Trials, MEDLINE, PubMed, Embase, the Cumulative Index to Nursing and Allied
Health Literature (CINAHL), and International Pharmaceutical Abstracts, as well as the International Clinical Trials Registry Platform (ICTRP)
Search Portal and ClinicalTrials.gov. The date of the last search was December 2018 for all databases. No language restrictions were applied.

Selection criteria

All randomised controlled trials (RCTs) comparing effects of oral resveratrol (any dose or formulation, duration, or frequency of
administration) with placebo, no treatment, other anti-diabetic medications, or diet or exercise, in adults with a diagnosis of T2DM.

Data collection and analysis

Two review authors independently identified and included RCTs, assessed risk of bias, and extracted study-level data. Study authors were
contacted for any missing information or for clarification of reported data. We assessed studies for certainty of the evidence using the
GRADE instrument.

Main results

We identified three RCTs with a total of 50 participants. Oral resveratrol not combined with other plant polyphenols was administered at
10 mg, 150 mg, or 1000 mg daily for a period ranging from four weeks to five weeks. The comparator intervention was placebo. Overall,
all three included studies had low risk of bias. None of the three included studies reported long-term, patient-relevant outcomes such as
all-cause mortality, diabetes-related complications, diabetes-related mortality, health-related quality of life, or socioeconomic effects. All
three included studies reported that no adverse events were observed, indicating that no deaths occurred (very low-quality evidence for
adverse events, all-cause mortality, and diabetes-related mortality). Resveratrol versus placebo showed neutral effects for glycosylated
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haemoglobin Alc (HbAlc) levels (mean difference (MD) 0.1%, 95% confidence interval (Cl) -0.02 to 0.2; P = 0.09; 2 studies; 31 participants;
very low-certainty evidence). Due to the short follow-up period, HbAlc results have to be interpreted cautiously. Similarly, resveratrol
versus placebo showed neutral effects for fasting blood glucose levels (MD 2 mg/dL, 95% Cl -2 to 7; P =0.29; 2 studies; 31 participants), and
resveratrol versus placebo showed neutral effects for insulin resistance (MD -0.35, 95% CI -0.99 to 0.28; P = 0.27; 2 studies; 36 participants).
We found eight ongoing RCTs with approximately 800 participants and two studies awaiting assessment, which, when published, could
contribute to the findings of this review.

Authors' conclusions

Currently, research is insufficient for review authors to evaluate the safety and efficacy of resveratrol supplementation for treatment of
adults with T2DM. The limited available research does not provide sufficient evidence to support any effect, beneficial or adverse, of four
to five weeks of 10 mg to 1000 mg of resveratrol in adults with T2DM. Adequately powered RCTs reporting patient-relevant outcomes with
long-term follow-up periods are needed to further evaluate the efficacy and safety of resveratrol supplementation in the treatment of
T2DM.

PLAIN LANGUAGE SUMMARY

Resveratrol for adults with type 2 diabetes mellitus
Review question

What are the effects of oral resveratrol supplementation compared with placebo, no treatment, anti-diabetic medications, or diet or
exercise, for the management of type 2 diabetes mellitus?

Background

Type 2 diabetes mellitus is a chronic disorder characterised by increased opposition of the cells in the body to circulating insulin in
the blood, possibly leading to long-term complications in organs such as kidneys, eyes, nerves, and heart. Resveratrol is a plant-based
nutritional supplement found mainly in grapes, peanuts, blueberries, and mulberries. Many animal studies have shown it to have anti-
diabetic properties. Few human studies have been conducted so far, and it is very important that current evidence from well-performed
studies is synthesised to inform the public and researchers.

Study characteristics

We identified three randomised controlled trials (clinical studies where people are randomly put into one of two or more treatment groups)
with a total of 50 participants with type 2 diabetes. Among the included studies, the duration of resveratrol supplementation ranged from
four to five weeks. Resveratrol as a capsule or Softgel was taken at 10 mg, 150 mg, or 1000 mg daily and was compared to placebo.

This evidence is up-to-date as of December 2018.
Key results

None of the included studies reported on important long-term, patient-relevant outcomes such as death from any cause, diabetes-related
death, diabetes-related complications, health-related quality of life, or impact on treatment costs. However, no side effects and no deaths
were observed in these short-term studies. No clear changes were observed for indicators of glucose management. We found eight ongoing
studies with approximately 800 participants and two studies awaiting assessment, which, when published, could contribute to our findings.

Certainty of the evidence

The overall certainty of evidence from the included studies was very low, mainly because the number of participants and the number of
studies reporting the outcomes were small . Also, the duration of the studies was very short.

Resveratrol for adults with type 2 diabetes mellitus (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Summary of findings for resveratrol plus oral anti-diabetic drugs versus placebo plus oral anti-
diabetic drugs

Resveratrol compared with placebo for type 2 diabetes mellitus

Patient: adults with type 2 diabetes mellitus

Setting: outpatients
Intervention: resveratrol + OAD
Comparison: placebo + OAD

Outcomes Risk with Risk with Relative effect  No. of partici- Quality of the Comments
placebo+ OAD  resveratrol + (95% Cl) pants evidence
OAD (studies) (GRADE)
Diabetes-related complications Not reported
All-cause mortality See comment See comment See comment 50 (3) Very lowd No adverse events were reported,
indicating that no deaths occurred
Follow-up: 4 to 5 weeks BPOO
Diabetes-related mortality See comment See comment See comment 50 (3) Very lowd No adverse events were reported,
indicating that no deaths occurred
Follow-up: 4 to 5 weeks B®DOO
Health-related quality of life Not reported
Adverse events See comment See comment See comment 50 (3) Very lowd No adverse events were reported
Follow-up: 4 to 5 weeks B®DOO
HbA1c (%) Mean HbAlc in the intervention - 31(2) Very lowb Due to the short follow-up period,
group was 0.1% higher (0.02% low- HbA1c results have to be interpret-
Follow-up: 30 days and 5 weeks er to 0.2% higher) SO0 ed cautiously

Socioeconomic effects

Not reported

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: confidence interval; HbAlc: glycosylated haemoglobin Alc; OAD: oral anti-diabetic drug(s).

GRADE Working Group grades of evidence.
High quality: we are very confident that the true effect lies close to that of the estimate of the effect.
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Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different.

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded by one level because of indirectness (insufficient time frame) and by two levels because of serious imprecision (low median sample size and small number of
studies) - see Appendix 14.

bDowngraded by one level because of indirectness (surrogate outcome and insufficient time frame) and by two levels because of serious imprecision (low median sample size
and small number of studies, Cl ranging between benefit and harm) - see Appendix 14.
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BACKGROUND

Description of the condition

Type 2 diabetes mellitus (T2DM) is a chronic condition
characterised by insulin resistance. There is an initial early
compensatory increase in insulin levels, but at a later stage, beta-
cell failure leads to decreased insulin secretion (Martin-Gronert
2012). More than 366 million people worldwide are diabetic, and
this number is predicted to nearly double by 2030 (Moser 2012).
Prevalence continues to increase at an alarming rate, especially
in low- and middle-income countries (Moser 2012). T2DM is the
fourth leading cause of death in high-income nations, with a two-
fold excess risk of mortality and a two- to four-fold increase in the
risk of cardiovascular disease (McKinlay 2000).

Macrovascular complications of T2DM include coronary artery
disease, peripheral arterial disease, and stroke; microvascular
complications include diabetic nephropathy and retinopathy
(Hemmingsen 2013). Management of T2DM has traditionally
been approached in a step-wise manner, starting with 'lifestyle'
modifications, exercise, and, if stilluncontrolled, pharmacotherapy
with oral anti-diabetic drugs and insulin (Bird 2012; El-Kaissi
2011). Although studies have shown that improved long-
term glycaemic control in people with T2DM, measured by
glycosylated haemoglobin Alc (HbAlc), leads to areductionin both
microvascular and macrovascular complications (Moser 2012),
a recent systematic review and meta-analysis concluded that
evidence is insufficient to show the influence of targeting intensive
glycaemic control on macrovascular complications (Hemmingsen
2013). However, targeting intensive glycaemic control has been
shown to possibly reduce the risk of microvascular complications
(Hemmingsen 2013).

Anti-diabetic drugs are not taken without adverse effects
and complications. Hypoglycaemia is a major concern among
individuals taking these agents, as they may directly cause or
contribute to hypoglycaemia (Germino 2011).

Description of the intervention

Resveratrol is a natural polyphenolic anti-oxidant synthesised by
several plant species, including grapes, peanuts, mulberries, and
blueberries (Burns 2002; Rimando 2004), and it is available in
tablet form. Although resveratrol has therapeutic properties, its
pharmacokinetic properties, reflected by its poor bioavailability
due to rapid metabolisation, pose a major challenge to its
use. To circumvent this issue, novel drug delivery systems
to improve its stability and increase its bioavailability have
been formulated (Pangeni 2014). Studies have reported the use
of micro-formulations and nano-formulations for encapsulation
of resveratrol, such as polymeric nanoparticles, liposomes,
lipospheres, solid lipid nanoparticles, polymeric microspheres,
cyclodextrins, calcium or zinc pectinate beads, and yeast cell
carriers (Neves 2012). However, use of these novel delivery systems
generally has not been attempted in humans.

Adverse effects of the intervention

A small number of studies have reported on the safety and
tolerability of resveratrol in humans (Almeida 2009; Boocock 2007;
Brown 2010; Chow 2010; La Porte 2010). Brown 2010 reported mild
gastrointestinal adverse effects at higher doses of 2.5 g and 5 g,
and recommended that safe doses should perhaps not exceed 1 g;

however, no hypoglycaemia was reported. In addition, these mild
adverse effects could not directly be attributed to resveratrol due
to lack of a control group in the study design.

How the intervention might work

Numerous animal studies have demonstrated the beneficial
effects of resveratrol in managing diabetes through various
mechanisms such as preservation of beta-cells (Hansen 2004;
Palsamy 2010), improvement in the action of insulin and blood
insulin concentrations (Palsamy 2009), and improvement in insulin
sensitivity (Baur 2006; Lagouge 2006). Anti-cytotoxic and anti-
oxidant effects of resveratrol have been proposed to play an
important role in protecting the pancreas in diabetes. Studies
have also revealed diminished levels of HbAlc in response to
administration of resveratrol in diabetic rats, which is a reflection of
a prolonged reduction in hyperglycaemia (Palsamy 2008; Palsamy
2010).

A few clinical studies have shown resveratrol to improve insulin
sensitivity and HbAlc levels in persons with T2DM (Bhatt 2012;
Brasnyo 2011). Based on these preliminary findings, it is possible
that resveratrol could lead to clinical improvement in insulin
sensitivity and glycaemic control, and to a decrease in diabetic
complications.

Why it is important to do this review

Type 2 diabetes is a serious chronic disease that presents a huge
healthcare and economic burden. A few clinical studies have been
published on the efficacy of resveratrol in the management of
T2DM (Bhatt 2012; Brasnyo 2011). Primary studies have indicated
that resveratrol represents a potential treatment strategy for T2DM;
thereforeitis important to synthesise available evidence to explore
its beneficial effects as well as any associated adverse effects.
Previous systematic reviews have evaluated and reported the
effects of resveratrol on cardio-metabolic biomarkers in individuals
with or without diabetes, and in individuals already undergoing
pharmaceuticalinterventions for T2DM (Hausenblas 2015; Liu 2014;
Zhu 2017). However, these systematic reviews did not assess the
effects of resveratrol on important, clinically relevant outcomes
such as mortality, diabetes-related complications, and health-
related quality of life. Although surrogate outcomes may provide
useful information, it is very important to assess clinically relevant
outcomes that are directly meaningful to individuals living with
diabetes, as this may help not only to decrease the burden of
the disease but also to highlight potential research gaps that
researchers need to address.

OBJECTIVES

To assess the efficacy and safety of resveratrol for adults with type
2 diabetes mellitus.

METHODS
Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs).

Resveratrol for adults with type 2 diabetes mellitus (Review)
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Types of participants

Adults (18 years or older) with diagnosis of T2DM. In the case of
mixed studies, at least 80% of participants had to be adult persons
with T2DM.

Diagnostic criteria for diabetes mellitus

To be consistent with changes over the years in the classification
and diagnostic criteria for diabetes mellitus, we included studies
with diagnoses established using the standard criteria valid at the
time the study commenced (e.g. ADA 1999; ADA 2008; WHO 1998). If
diagnostic criteria were not described, we used the study authors'
definition of diabetes mellitus.

Types of interventions

We planned to investigate the following comparisons.

Intervention

« Oral resveratrol (any dose, formulation, duration, or frequency
of administration).

Comparator

« Placebo.

« Anti-diabetic medications (oral anti-diabetic drugs, herbal
supplements, nutritional preparations, insulin).

« Dietand/or exercise.
« No treatment.

Concomitant interventions had to be the same in intervention and
comparator groups to establish fair comparisons.

Types of outcome measures
Primary outcomes

o All-cause mortality
« Diabetes-related complications
« Adverse events

Secondary outcomes

« Diabetes-related mortality

« Health-related quality of life
« HbAlc

« Fasting blood glucose

« Insulin sensitivity

« Socioeconomic effects

Method of outcome measurement

o All-cause mortality: defined as number of deaths due to any
cause in the study population

« Diabetes-related complications: macrovascular complications
defined as stroke, angina, myocardial infarction (heart attack),
leg and foot pain; microvascular complications defined as
retinopathy (vision loss or blindness), nephropathy (renal
failure), cardiomyopathy (heart failure), neuropathy (diabetic
foot)

« Diabetes-related mortality: defined as death from myocardial
infarction, stroke, peripheral vascular disease, renal disease,
hyperglycaemia, hypoglycaemia, sudden death

« Adverse events: any adverse events, serious adverse events, and
all other reported adverse events

« HbAlc: measured as percentage or as mmol/mol

« Fasting blood glucose: any measurement of fasting blood
glucose

+ Insulin sensitivity: any measurement of homeostasis model
assessment of insulin resistance (HOMA-IR)

« Health-related quality of life: measured with any validated
instrument

« Socioeconomic effects: defined as the economic and social
position of the individual in relation to others, as determined by
education, income, and/or occupation

Timing of outcome measurement

« All outcomes measured at any time after participants were
randomised to intervention/comparator groups

Search methods for identification of studies
Electronic searches

We searched the following sources from the inception of each
database to the specified date and placed no restrictions on the
language of publication.

« Cochrane Central Register of Controlled Trials (CENTRAL) via the
Cochrane Register of Studies Online (CRSO) (December 2018;
Issue 11 of 12).

+ MEDLINE (Ovid SP MEDLINE ALL 1946 to present) (12 April 2018).
« Embase (Ovid SP 1974 to 3 December 2018) (12 April 2018).

« Cumulative Index to Nursing and Allied Health Literature
(CINAHL) via EBSCO (12 April 2018).

« International Pharmaceutical Abstracts (12 April 2018).
« ClinicalTrials.gov (12 April 2018).

« World Health Organization International Clinical Trials Registry
Platform (WHO ICTRP) (http://apps.who.int/trialsearch/) (12
April 2018).

For detailed search strategies, see Appendix 1.

Searching other resources

We tried to identify other potentially eligible studies or ancillary
publications by searching the reference lists of retrieved included
studies, systematic reviews, meta-analyses, and health technology
assessment reports. We performed a citation search for key studies
in Scopus and Web of Science. In addition, we contacted authors of
included studies to obtain additional information on the retrieved
studies and to establish whether we have missed further studies.
We defined grey literature as records detected in ClinicalTrials.gov
or on the WHO ICTRP.

Data collection and analysis
Selection of studies

Two review authors (MJ, ASM) independently screened the title,
the abstract, or both, of every record we retrieved in the literature
searches, to determine which studies we should assess further. We
obtained the full text of all potentially relevant records. We resolved
disagreements through consensus or by recourse to a third review
author (AMAS). If we could not resolve a disagreement, we
categorised the study as one of the Studies awaiting classification

Resveratrol for adults with type 2 diabetes mellitus (Review)
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and contacted the study authors for clarification. We present
an adapted PRISMA flow diagram to show the process of study
selection (Liberati 2009). We listed all articles excluded after full-
text assessmentin the Characteristics of excluded studies table and
provided the reasons for exclusion.

Data extraction and management

For studies that fulfilled the inclusion criteria, two review authors
(MJ, NA) independently extracted key participant and intervention
characteristics. We reported data on efficacy outcomes and
adverse events using standardised data extraction sheets from
the Cochrane Metabolic & Endocrine Disorders (CMED) Group.
We resolved disagreements by discussion or, if required, by
consultation with a third review author (AMAS) (for details, see
Characteristics of included studies; Table 1; Appendix 2; Appendix
3; Appendix 4; Appendix 5; Appendix 6; Appendix 7; Appendix 8;
Appendix 9; Appendix 10; Appendix 11; Appendix 12; Appendix 11;
Appendix 12; Appendix 13; Appendix 14).

We provided information including study identifier for potentially
relevant ongoing trials in the Characteristics of ongoing studies
table and in Appendix 7, 'Matrix of study endpoints (publications
and trial documents). We tried to find the protocol for each
included trial and reported in Appendix 7 primary, secondary and
other outcomes in comparison with data in the publications.

We emailed all authors of included studies to ask whether they
would be willing to answer questions regarding their studies. We
have presented the results of this survey in Appendix 13. We
thereafter sought relevant missing information on the study from
the primary author(s) of the article, if required.

Dealing with duplicate and companion publications

In the event of duplicate publications, companion documents, or
multiple reports of a primary study, we maximised the information
yield by collating all available data and used the most complete
dataset aggregated across all known publications.

We listed duplicate publications, companion documents, multiple
reports of a primary study, and trial documents of included
studies (such as trial registry information) as secondary references
under the study identifier (ID) of the included study. Furthermore,
we listed duplicate publications, companion documents, multiple
reports of a study, and trial documents of excluded studies (such as
trial registry information) as secondary references under the study
ID of the excluded study.

Data from clinical trials registers

If data from included studies were available as study results in
clinical trials registers, such as ClinicalTrials.gov or similar sources,
we made full use of this information and extracted the data. If
there was also a full publication of the study, we collated and
critically appraised all available data. If an included study was
marked as a completed study in a clinical trial register but no
additional information (study results, publication, or both) was
available, we added this study to the Characteristics of studies
awaiting classification table.

Assessment of risk of bias in included studies

Two review authors (MJ, NA) independently assessed the risk
of bias for each included study. We resolved disagreements by

consensus, or by consultation with a third review author (AMAS).
In cases of disagreement, we consulted the remainder of the
review author team and made a judgement based on consensus. If
adequate information was unavailable from the publication, study
protocols, or other sources, we contacted the study authors for
more detail to request missing data on 'Risk of bias' items.

We used the Cochrane 'Risk of bias' assessment tool (Higgins 2011a;
Higgins 2017), and we assigned assessments of low, high, or unclear
risk of bias (for details, see Appendix 2; Appendix 3). We evaluated
individual bias items as described in the Cochrane Handbook for
Systematic Reviews of Interventions according to the criteria and
associated categorisations contained therein (Higgins 2017).

Summary assessment of risk of bias

We presented a 'Risk of bias' graph and a 'Risk of bias' summary
figure.

We distinguished between self-reported, investigator-assessed,
and adjudicated outcome measures.

We considered the following endpoints as self-reported.

+ Adverse events.
« Health-related quality of life.

We considered the following endpoints as investigator-assessed.

« Adverse events.

« All-cause mortality.

« Diabetes-related complications.
« Diabetes-related mortality.

« HbAlc.

« Fasting blood glucose.

« Insulin sensitivity.

« Socioeconomic effects.

Risk of bias for a study across outcomes

Some 'Risk of bias' domains, such as selection bias (sequence
generation and allocation sequence concealment), affect the risk
of bias across all outcome measures in a study. In case of high
risk of selection bias, we marked all endpoints investigated in the
associated study as high risk. Otherwise, we did not perform a
summary assessment of risk of bias across all outcomes for a study.

Risk of bias for an outcome within a study and across domains

We assessed the risk of bias for an outcome measure by including
allentries relevant to that outcome (i.e. both study-level entries and
outcome-specific entries). We considered low risk of bias to denote
low risk of bias for all key domains, unclear risk to denote unclear
risk of bias for one or more key domains, and high risk to denote
high risk of bias for one or more key domains.

Risk of bias for an outcome across studies and across domains

These are the main summary assessments that we incorporated
into our judgements about the certainty of evidence in the
'Summary of findings' tables. We defined outcomes as at low risk of
bias when most information came from studies at low risk of bias,
at unclear risk of bias when most information came from studies at
low or unclear risk of bias, and at high risk of bias when a sufficient
proportion of information came from studies at high risk of bias.
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Measures of treatment effect

When at least two included studies were available for a comparison
of a given outcome, we tried to express dichotomous data as a risk
ratio (RR) or an odds ratio (OR) with 95% confidence interval (Cl).
For continuous outcomes measured on the same scale (e.g. fasting
blood glucosein mg/dL), we estimated the intervention effect using
the mean difference (MD) with 95% Cl. For continuous outcomes
that measured the same underlying concept (e.g. health-related
quality of life) but used different measurement scales, we planned
to calculate the standardised mean difference (SMD). We planned
to express time-to-event data as a hazard ratio (HR) with 95% ClI.

Unit of analysis issues

We took into account the level at which randomisation occurred,
such as cross-over studies, cluster-randomised trials, and multiple
observations for the same outcome. If outcomes were presented
at several time points, we included only data from the longest
follow-up period. For cross-over studies, we included only data
obtained before the cross-over unless the intraclass correlation
(ICC) coefficient was reported. We planned to include data
from cluster-randomised trials only if the intracluster correlation
coefficient was reported (Higgins 2011b).

Dealing with missing data

If possible, we obtained missing data from the authors of included
studies. We carefully evaluated important numerical data such as
number screened, randomly assigned participants, and intention-
to-treat (ITT) and as-treated and per-protocol populations. We
investigated attrition rates (e.g. dropouts, losses to follow-up,
withdrawals), and we critically appraised issues concerning missing
data and imputation methods (e.g. last observation carried forward
(LOCF)).

Assessment of heterogeneity

Inthe event of substantial clinical or methodological heterogeneity,
we did not report study results as the pooled effect estimate in a
meta-analysis.

We identified heterogeneity (inconsistency) by visually inspecting
the forest plots and by using a standard Chi? test with a significance
level of a = 0.1 (Deeks 2017). In view of the low power of this test,
we considered the I? statistic, which quantifies inconsistency across
studies, to assess the impact of heterogeneity on the meta-analysis
(Higgins 2002; Higgins 2003).

Had we found heterogeneity, we would have attempted to
determine possible reasons for this by examining individual study
and subgroup characteristics.

Assessment of reporting biases

If we included 10 or more studies that investigated a particular
outcome, we used funnel plots to assess small-study effects.
Several explanations may account for funnel plot asymmetry,
including true heterogeneity of effect with respect to study size,
poor methodological design (and hence bias of small studies), and
publication bias (Sterne 2017). Therefore we interpreted the results
carefully (Hart 2012; Sterne 2011).

Data synthesis

We planned to undertake (or display) a meta-analysis only if we
judged participants, interventions, comparisons, and outcomes
to be sufficiently similar to ensure an answer that was clinically
meaningful. Unless good evidence showed homogeneous effects
across studies of different methodological quality, we primarily
summarised low risk of bias data using a random-effects model
(Wood 2008). We interpreted random-effects meta-analyses with
due consideration for the whole distribution of effects and planned
to present a prediction interval (Borenstein 2017a; Borenstein
2017b; Higgins 2009). A prediction interval requires at least three
studies to be calculated and specifies a predicted range for the true
treatment effect in an individual study (Riley 2011). For rare events
such as eventrates below 1%, we planned to use the Peto odds ratio
method, provided there was no substantial imbalance between
intervention and comparator group sizes, and intervention effects
were not exceptionally large. In addition, we performed statistical
analyses according to the statistical guidelines presented in the
Cochrane Handbook for Systematic Reviews of Interventions (Deeks
2017).

Subgroup analysis and investigation of heterogeneity

We expected the following characteristics to potentially introduce
clinical heterogeneity, and we planned to carry out the following
subgroup analyses with investigation of interactions (Altman 2003).

« Sex (male/female).

« Participants with or without comorbidities (participants with
heart attack, stroke, peripheral vascular disease).

« Treatment effect by co-intervention (insulin, oral anti-diabetic
drugs).

« Treatment dosage (low dose (<250 mg/d), moderate dose (250
to 1000 mg/d), high dose (> 1000 mg/d)).

« Treatment duration (short (< 6 months), medium (6 months to 2
years), long (> 2 years)).

« Treatment formulation (pure resveratrol, timed release, other
additives).

- Different comparators (e.g. placebo, no additional treatment,
oral hypoglycaemic medications, insulin).

Sensitivity analysis

We planned to perform sensitivity analyses to explore the influence
of the following factors (when applicable) on effect sizes by
restricting analysis to the following.

« Published studies.

« Very long (> 1 year) or large studies to establish the extent to
which they dominate the results (< 100 participants vs = 100
participants).

« Use of the following filters: diagnostic criteria, imputation,
language of publication, source of funding (industry vs other),
country.

« Effect of risk of bias, as specified in the Assessment of risk of bias
inincluded studies section.

We planned to test the robustness of results by repeating analysis
using different measures of effect size (i.e. RR, OR, etc) and different
statistical models (fixed-effect and random-effects models).
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Certainty of the evidence

We presented the overall certainty of evidence for each outcome
specified below, according to the GRADE approach, which took
into account issues related to internal validity (risk of bias,
inconsistency, imprecision, publication bias) and to external
validity (directness of results). Two review authors (MJ, AMAS)
independently rated the certainty of evidence for each outcome.

We included Appendix 14 entitled 'Checklist to aid consistency
and reproducibility of GRADE assessments', to help with
standardisation of the 'Summary of findings' tables (Meader
2014). Alternatively, we planned to use the GRADEpro Guideline
Development Tool (GDT) software and would have presented
evidence profile tables as an appendix (GRADEproGDT 2015). We
presented results for outcomes as described in the Types of
outcome measures section. When meta-analysis was not possible,
we presented the results in a narrative format in the 'Summary of
findings' table. We justified all decisions to downgrade the certainty
of evidence by using footnotes, and we made comments to aid the
reader's understanding of the Cochrane Review when necessary.

'Summary of findings' table

We presented a summary of evidence in Summary of findings for
the main comparison. This provides key information about the
best estimate of the magnitude of the effect, in relative terms
and as absolute differences, for each relevant comparison of
alternative management strategies, numbers of participants, and
studies addressing each important outcome, and a rating of overall
confidence in effect estimates for each outcome. We created the
'Summary of findings' table based on the methods described in
the Cochrane Handbook for Systematic Reviews of Interventions
(Schiinemann 2017), using Review Manager (RevMan 5.3) table
editor (RevMan 2014).

The intervention presented in the 'Summary of findings' table was
oral resveratrol, and the comparator was placebo.

We reported the following outcomes, listed according to priority.

« Diabetes-related complications.

o All-cause mortality.

« Diabetes-related mortality.

« Health-related quality of life.
» Adverse events.

« HbAlc.

« Socioeconomic effects.

RESULTS

Description of studies

For a detailed description of studies, see the Characteristics
of included studies, Characteristics of excluded studies, and
Characteristics of ongoing studies sections.

Results of the search

Our comprehensive literature searches conducted until December
2018 initially identified 832 records. After de-duplication, we
included 762 abstracts for initial title/abstract screening. After title/
abstract screening, we excluded 702 records that clearly were
not relevant to our review question. Full texts and records were
retrieved for the rest of the 60 records. After full-text screening,
we excluded 26 studies and gave the reasons for exclusion in the
Excluded studies section. Ten of the 60 full-text articles/records
could not be included for reasons of incomparability (due to a
combination of a rather unspecified mixture of oral anti-diabetic
agents with/without resveratrol - Bashmakov 2014; Bhatt 2013; Bo
2018; Goh 2014; Imamura 2017; Khodabandehloo 2018; Movahed
2014; Sattarinezhad 2018; Seyyedebrahimi 2018; Javid 2017).

Thirteen studies (18 records) met the review inclusion
criteria. Eight of the 13 included studies were ongoing
clinical trials (CTRI/2017/04/008384; IRCT201411112394N14;
IRCT201601022394N19; IRCT20171118037528N1; NCT01158417;
NCT01881347; NCT02549924; SLCTR/2018/019). Two of
the 13 included studies are awaiting classification
(ACTRN12614000891628; Verges 2014). Finally, we included three
clinical studies (Brasny6 2011; Thazhath 2016; Timmers 2016). All
threeincluded studies were published in English. The PRISMA study
flow diagram (Figure 1) depicts the study selection process.

Resveratrol for adults with type 2 diabetes mellitus (Review)
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Figure 1. Study flow diagram.
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Included studies

A detailed description of the characteristics of included studies
is presented elsewhere (see Characteristics of included studies;
Appendix 4; Appendix 5; Appendix 6; Appendix 7; Appendix 9; and
Table 1). The following is a succinct overview.

Source of data

Most data from included studies presented in this review were
obtained from published full-text articles. We made an attempt
to contact the study authors of all included studies to obtain any
unpublished data on relevant outcomes and to request clarification
of methodological issues (Brasnyd 2011; Thazhath 2016; Timmers
2016). We received responses from authors of two studies
(Thazhath 2016; Timmers 2016). We obtained study characteristics
for ongoing clinical trials from clinical trials registers. We also
made an attempt to contact authors of ongoing trials to obtain

unpublished data if available. However, we did not receive a
response from these authors to date.

Comparisons

We planned to include the following six different comparisons for
this review.

+ Resveratrol vs placebo.

« Resveratrol vs anti-diabetic medications.
« Resveratrol vs diet.

« Resveratrol vs exercise.

« Resveratrol vs diet and exercise.

« Resveratrol vs no treatment.

All three included published studies compared the effect of
resveratrol treatment versus placebo in participants with T2DM.

Resveratrol for adults with type 2 diabetes mellitus (Review)
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Overview of study populations

A total of 50 participants with T2DM were included in the three
included studies of this review. The total number of participants
randomised to the resveratrol treatment group was 41, and the
total number of participants randomised to the placebo group was
40 (due to two studies with a cross-over design, these numbers
appear greater than the actual numbers of participants). The
percentage of participants finishing the study in the intervention
and comparator groups was 100%. Individual sample size in the
included studies of this review ranged from 14 to 19 participants.

Study design

All included studies were randomised controlled studies; two had
a cross-over study design (Thazhath 2016; Timmers 2016), and
one had a parallel design (Brasnyd 2011). All studies were single-
centre studies. All studies used placebo as comparison. In terms of
blinding, all three studies were double-blinded and were published
between 2011 and 2016. Study duration ranged from four weeks
to five weeks. One study reported a run-in period of four weeks
(Brasnyo 2011). None of the studies reported a post-intervention
follow-up period. Also, none of the included studies was terminated
before the planned study end.

Settings

The three included studies in this review were conducted in
different countries: Australia (Thazhath 2016), Hungary (Brasnyo
2011), and The Netherlands (Timmers 2016). For other details,
see Characteristics of included studies. Funding sources for the
included studies were as follows: two studies were funded by
research grants from national funding agencies (Thazhath 2016;
Timmers 2016), and one study reported that investigators did not
receive any funding (Brasnyd 2011).

Participants

Atotal of 50 participants with a diagnosis of T2DM were included in
this review. All included participants were adults with a mean age
ranging between 53 and 67 years. In two studies, all participants
were males (Brasnyd 2011; Timmers 2016), and in one study,
27% of participants were females (Thazhath 2016). The mean
duration of T2DM in study participants ranged from five years
to seven years. Brasnyé 2011 did not report the duration of
diabetes. Two studies included participants from high-income
countries (Thazhath 2016; Timmers 2016), and one study included
participants from a middle-income country (Brasny6 2011). All
included studies recruited participants who were white. Mean
HbA1lc levels at baseline ranged from 6.4% to 7.6%. Mean baseline
body mass index (BMI) ranged from 27.7 kg/m? to 30.5 kg/
m2. One study did not report baseline BMI (Brasny6 2011). One
study reported that there were no comorbidities among study
participants (Thazhath 2016), whereas another study did not
report any details on comorbidities (Timmers 2016). One study
reported comorbidities such as Ischaemic heart disease, peripheral
arterial disease, hypercholesterolaemia, angina pectoris, diabetic
neuropathy, and diabetic nephropathy (Brasnyd 2011). Among the
three included studies, one study included participants who were
on an anti-diabetic medication or diet (Timmers 2016); most study
participants were on oral hypoglycaemic agents (sulphonylurea
derivatives and/or metformin), and some were on diet alone (6%).
Another study included participants who were treated by diet
alone (Thazhath 2016). In the third study, participants were treated

with angiotensin-converting enzyme inhibitors or angiotensin I
receptor blocker medication (Brasny6 2011). The inclusion and
exclusion criteria for the included studies are outlined in the
Characteristics of included studies section.

Diagnosis

All participants in the included studies had T2DM. Two studies
confirmed the diagnosis against WHO diagnostic criteria (Brasnyo
2011; Thazhath 2016). The third study relied on third party
diagnosis of T2DM and did not report a reference to standard
diagnostic criteria for T2DM (Timmers 2016).

Interventions

All included studies reported using oral resveratrol in capsule
or tablet form not combined with other plant polyphenols. Two
studies used trans-resveratrol (Brasnyd 2011; Timmers 2016). The
daily dose of resveratrol varied widely between the included
studies: 10 mg/d (Brasnyé 2011), 150 mg/d (Timmers 2016), and
1000 mg/d (Thazhath 2016). All included studies reported use of
placebo as a comparator. Placebo ingredients were reported by
two studies as microcrystalline cellulose (Brasnyd 2011; Thazhath
2016). One study did not report the ingredient for the placebo
(Timmers 2016). Another study reported using matching placebo
(Brasny6 2011). The duration of the intervention ranged from 4
weeks in Brasny6 2011 and Timmers 2016 to 5 weeks in Thazhath
2016.

Outcomes

Two studies explicitly reported primary and secondary outcome
measures in their publications and trial documents (Thazhath
2016; Timmers 2016). Primary outcomes reported in these studies
were insulin sensitivity, plasma total glucagon-peptide 1 (GLP-1)
concentrations, and insulin resistance/sensitivity. For one study, we
were unable to find a trial protocol (Brasny6 2011). We contacted
study authors but did not receive a response. For a summary of all
outcome measures reported in each of the studies included in this
review, see Appendix 7.

None of the included studies reported on diabetes-related
complications, health-related quality of life, or socioeconomic
effects. Because no adverse events were observed, we concluded
that there were no diabetes-related deaths or deaths from any
cause. However, due to short follow-up, no study was powered to
investigate mortality.

Excluded studies

After thorough full-text screening, we excluded 26 studies
(Bashmakov 2014; Bhatt 2013; Bo 2018; Elliott 2009; Fujitaka
2011; Goh 2014; Imamura 2017; Javid 2017; Khazaei 2014;
Khodabandehloo 2018; Kjaer 2014; Mendez-Del 2014; Movahed
2014; NCT00937222; NCT01038089; NCT01150955; NCT01375959;
NCT01714102; NCT01997762; NCT02129595; NCT02216552;
NCT02219906; NCT02565979; Sattarinezhad 2018; Seyyedebrahimi
2018; Tomé-Carneiro 2012). The main reasons for exclusion

were incomparability of interventions and controls because a
combination of a rather unspecified mixture of oral anti-diabetic
agents was used with/without resveratrol (Bashmakov 2014;
Bhatt 2013; Bo 2018; Goh 2014; Imamura 2017; Javid 2017,
Khodabandehloo 2018; Movahed 2014; Sattarinezhad 2018;
Seyyedebrahimi 2018), or because study participants did not have
T2DM (see Characteristics of excluded studies).
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risk of bias of the included studies, see Characteristics of included
studies. For an overview of review authors' judgements about each
risk of bias item for individual studies and across all studies, see
Figure 2 and Figure 3.

Overall, all three included studies were adjudicated to be at low risk
of bias (Brasny42011; Thazhath 2016; Timmers 2016). For details on

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies (blank cells indicate that the particular outcome was not measured in some studies).
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study
(blank cells indicate that the study did not measure that particular outcome).
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Allocation

With regard to random sequence generation, we judged all studies
to be atlow risk of bias. None of the three included studies provided
information on allocation concealment; studies were assessed as
having unclear risk of bias for this selection bias domain.

Blinding

With the exception of adverse events in Brasny6 2011, we judged all
other outcome to be at low risk of performance and detection bias.

Incomplete outcome data

We judged all reported outcome measures for the three included
studies to be at low risk of attrition bias.

Selective reporting

Two included studies had study documents in the clinical trial
registry (Thazhath 2016; Timmers 2016); outcomes reported in the
trial documents matched outcomes reported in the results section
of the publication and were extractable. Thus, we judged both
studies to be at low risk of reporting bias. One study did not have
trial documents in the clinical trial registry (Brasny6 2011), and we
assigned this study unclear risk of reporting bias.

Other potential sources of bias

Two of the included studies were of cross-over design (Thazhath
2016; Timmers 2016). Because T2DM is a stable condition over
short time periods and because an adequate washout period was
reported, we attributed low risk of bias in this domain. In addition,
we found no evidence for other potential sources of bias in any of
the included studies.

Effects of interventions

See: Summary of findings for the main comparison Summary of
findings for resveratrol plus oral anti-diabetic drugs versus placebo
plus oral anti-diabetic drugs

Baseline characteristics

For details of baseline characteristics, see Appendix 5 and Appendix
6.

Resveratrol versus placebo
Primary outcomes
All-cause mortality

No study was powered to investigate all-cause mortality (Brasnyé
2011; Timmers 2016; Thazhath 2016). However, all study authors
reported that no adverse events were observed, indicating that no
deaths occurred (very low-certainty evidence).

Diabetes-related complications
None of the included studies reported this outcome.

Adverse events

Allincluded studies reported that no adverse events were observed
(very low-certainty evidence).
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Secondary outcomes
Diabetes-related mortality

No study was powered to investigate all-cause mortality. However,
study authors reported that no adverse events were observed,
indicating that no deaths occurred (very low-certainty evidence).

Health-related quality of life

None of the included studies reported this outcome.

HbAlc

Two studies with a cross-over design reported data on HbAlc
for 31 participants with T2DM (Thazhath 2016; Timmers 2016).
Using individual participant data provided by study authors, we
controlled for intraclass correlations and then calculated mean
differences between the two intervention groups using a mixed
analysis of variance (ANOVA) model. Resveratrol versus placebo
showed neutral effects for HbAlc levels (mean difference (MD)
0.1%, 95% confidence interval (Cl) -0.02 to 0.2); P = 0.09; 2 studies;
31 participants; very low-certainty evidence; Analysis 1.1).

Fasting blood glucose

Two cross-over studies reported data on fasting blood glucose
(FBG) levels for 31 participants with T2DM (Thazhath 2016; Timmers
2016). Using individual participant data provided by study authors,
we controlled for intraclass correlations and then calculated mean
differences between the two intervention groups using a mixed
ANOVA model. Resveratrol versus placebo showed neutral effects
for FBG levels (MD 2 mg/dL, 95% Cl -2 to 7; P = 0.29; 2 studies; 31
participants; Analysis 1.2).

Insulin sensitivity

Two studies reported data on insulin sensitivity as measured by
HOMA-IR for 36 participants with type 2 diabetes mellitus (Brasnyo
2011; Timmers 2016). We obtained individual participant data from
study authors for one cross-over RCT (Timmers 2016), controlled for
intraclass correlations, and calculated mean differences between
the two intervention groups using a mixed ANOVA model. The
second study used a parallel design (Brasny6 2011). Resveratrol
versus placebo showed neutral effects for insulin resistance (MD
-0.35, 95% Cl -0.99 to 0.28; P = 0.27; 2 studies; 36 participants;
Analysis 1.3).

Socioeconomic effects

None of the included studies reported this outcome.

Subgroup analyses

We did not perform subgroup analyses because we found
insufficient trials to estimate effects in various subgroups.

Sensitivity analyses

We did not perform sensitivity analyses due to insufficient studies
reporting our primary outcome.

Assessment of reporting bias

We did not generate funnel plots due to the limited number of
included studies (N = 3).

Ongoing trials

We found eight ongoing RCTs that fit the inclusion criteria of

this review (CTRI/2017/04/008384; IRCT201411112394N14;
IRCT201601022394N19; IRCT20171118037528N1;

NCT01158417; NCT01881347; NCT02549924; SLCTR/2018/019).
Out of these eight ongoing trials, seven are of parallel

design (CTRI/2017/04/008384; IRCT201411112394N14;
IRCT201601022394N19; IRCT20171118037528N1; NCT01158417;
NCT02549924; SLCTR/2018/019), and one is a cross-over trial
(NCT01881347). The approximate number of participants in these
eight ongoing trials is 800.

Furthermore, we identified two studies that are awaiting
assessment, which could possibly contribute to the findings of our
systematic review (ACTRN12614000891628; Verges 2014).

DISCUSSION

Summary of main results

In this systematic review, we sought to identify the efficacy
and safety of resveratrol in the treatment of adults with type
2 diabetes mellitus (T2DM). Using a comprehensive search
strategy and an independent duplicate study selection process,
we identified three randomised controlled trials (RCTs) (one
parallel-design RCT and two cross-over design RCTs) with 50 adult
participants with T2DM that fit our inclusion criteria. All three
studies administered different doses of oral resveratrol as their
intervention, and all used placebo as a comparator. None of our
patient-relevant outcomes such as all-cause mortality, diabetes-
related complications, diabetes-related mortality, socioeconomic
effects, and health-related quality of life were reported by the
included studies. Instead, surrogate outcomes such as glycosylated
haemoglobin Alc (HbAlc), fasting blood glucose (FBG), and insulin
sensitivity were reported. Results for the outcomes HbAlc, FBG,
and insulin resistance showed neutral effects.

Based on current limited evidence, resveratrol seems to be well
tolerated, with none of the study participants reporting adverse
events. Although this systematic review offers up-to-date evidence
on the efficacy of resveratrol for adults with T2DM, this evidence
is very limited, as it is supported by only a few small RCTs
reporting surrogate outcomes. Another limitation is that the follow-
up periods in these studies were very short (follow-up periods
ranged from four weeks to five weeks), and the long-term effects of
resveratrol remain unclear. Thus, evidence is currently insufficient
to support the use of resveratrol supplementation in adults for
treatment of T2DM.

Overall completeness and applicability of evidence

The main objective of this systematic review was to investigate
the safety and efficacy of resveratrol in adults with T2DM.
The three studies included in this review reported a few
of our predefined primary and secondary outcome measures.
Some of our patient-important primary outcomes such as all-
cause mortality, diabetes-related mortality, and diabetes-related
complications were not reported by any of the included studies.
The one-month measurements of HbAlc reported in the included
studies were too short for this outcome to be considered reliable.
Also, variation in the dose of resveratrol reported in the included
studies (10 mg/d to 1000 mg/d) was too wide to allow any
meaningful conclusions regarding the effective dose of resveratrol.
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Lack of studies reporting outcomes, use of different doses and
varying duration of intervention among studies, and lack of long-
term follow-up made comparisons among the included studies
very difficult. The body of evidence on resveratrol for treatment of
adults with T2DM is very limited. With limited evidence available
from a few small studies, resveratrol appears to be generally safe
with the potential for beneficial effects on insulin resistance in
people with T2DM. But no firm conclusions can be reached. Future
studies with longer follow-up periods are needed to investigate the
impact of resveratrol on T2DM.

Quality of the evidence

The certainty of evidence was adjudicated according to the GRADE
approach for all key patient-important outcomes. The seven
patient-important outcomes for which we evaluated the strength
of evidence were adverse events, all-cause mortality, diabetes-
related mortality, diabetes-related complications, HbAlc, health-
related quality of life, and socioeconomic effects. Due to the small
number of studies reporting, small sample sizes, and short-term
follow-up, we judged all reported outcomes to provide very low-
certainty evidence. Thus we can place only low confidence in our
effect estimates. Funnel plot asymmetry was not tested as included
studies were too few.

Potential biases in the review process

We followed the methods listed in the protocol and made no
post-hoc decisions. We made an attempt to contact all authors
of included studies for specific information regarding available
outcome data. Only a few study authors responded, and this could
have limited the availability and analysis of missing outcomes from
these studies. Although we did a comprehensive database search
for this review without limitations on language of publication,
unpublished studies (English and non-English) could have been
missed, leading to the possibility of publication and language bias.

Agreements and disagreements with other studies or
reviews

Three systematic reviews have reported the effects of resveratrol
on individuals with T2DM (Hausenblas 2015; Liu 2014; Zhu 2017).
The first systematic review published the effects of resveratrol as
an adjunct treatment to pharmaceutical interventions for T2DM on
cardio-metabolic biomarkers (Hausenblas 2015). The second and
the third systematic reviews published the effects of resveratrol in
participants with and without T2DM on glucose control and insulin
sensitivity (Liu 2014; Zhu 2017). These three systematic reviews
reported positive effects of resveratrol on some but not all cardio-
metabolic markers, and they did not assess the effects of resveratrol
on key patient-important outcomes such as all-cause mortality,
diabetes-related mortality, diabetes-related complications, and
health-related quality of life that we have addressed in our review.
Although surrogate outcomes provide useful information, it is
very important to investigate patient-important endpoints that are
directly meaningful to individuals with T2DM. It is important to
note that in these three systematic reviews, the review authors
included a broad mixture of interventions (resveratrol plus various
additional compounds), making it impossible to reliably delineate
the effects of resveratrol only.

AUTHORS' CONCLUSIONS

Implications for practice

This systematic review provides limited evidence that orally
administered resveratrol in Softgel or capsule form at a dose of 10
mg/d to 1000 mg/d (not combined with other plant polyphenols)
for a period of four to five weeks may be safe in individuals with
type 2 diabetes mellitus (T2DM) compared to placebo, but no firm
conclusions on the efficacy of resveratrol could be drawn due to a
dearth of studies reporting these outcomes. Although many studies
using animal models have shown promising results of resveratrolin
improving insulin sensitivity, insulin secretion, and blood glucose
levels, there is not enough evidence yet in the scientific literature
to justify supplementation of resveratrol in humans for treatment
of T2DM. Lack of scientific evidence does not necessarily reflect
harm, but currently, many over-the-counter products containing
resveratrol claim a beneficial effect of resveratrol on T2DM in
humans, mainly based on findings from animal studies. Humans
consume resveratrol at low doses from dietary sources such as
grapes, berries, and peanuts. Recommendations for higher doses of
resveratrol through supplementation in the treatment of humans
with T2DM should be made only on the basis of evidence from
future robust clinical studies reporting patient-relevant outcomes.

Implications for research

Based on the findings of our systematic review, it is clear that
scientific evidence on the safety and efficacy of resveratrol in
individuals with T2DM is very limited and is still in its infancy.
We found a definite research gap in the literature investigating
effects of resveratrol-only formulations not combined with other
plant polyphenols in adults with T2DM. To provide healthcare stake
holders such as consumers, funders, and healthcare professionals
access to best evidence on the use of resveratrol for T2DM, there
is a great need to grow the available evidence base by conducting
high-quality clinical studies with large sample sizes and long-term
follow-up periods that measure patient-important endpoints. In
addition, future studies must consider exploring socioeconomic
effects as one of their study outcomes, as this may help reduce
the healthcare burden that we currently face due to an alarming
increase in the incidence of T2DM around the world. Although
ongoing studies do not appear to address these issues (eight
ongoing trials with a total of approximately 800 participants with
follow-up periods ranging from four weeks to 12 months), they still
can provide valuable safety data.
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* Indicates the major publication for the study

Methods

Study design: parallel randomised controlled clinical trial

Participants Inclusion criteria

« Over 18 years of age

« Previously diagnosed with type 2 diabetes (according to WHO diagnostic guidelines)
« Normal creatinine clearance =90 mL/min

« Willing to abstain from any alcoholic beverages and foods containing substantial amounts of resver-
atrol (e.g. wine, red grapes, peanuts, berries)

Exclusion criteria

+ Receiving insulin treatment
» Receiving corticosteroids
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Brasny6 2011 (Continued)

+ Alcohol or drug abuse

« Severe liver or cardiac (New York Heart Association Il or IV) disease
« Existing autoimmune disease

+ Acute infection

+ Any type of malignancy

Diagnostic criteria: quote from publication: "A total of nineteen Caucasian male patients previous-
ly diagnosed with type 2 diabetes (according to the WHO diagnostic guidelines) were included in the
study"

Setting: outpatients
Age group: adults
Gender distribution: males

Country where study was performed: Hungary

Interventions

Intervention(s): trans-resveratrol
Comparator(s): placebo

Duration of intervention: 4 weeks
Duration of follow-up: 4 weeks
Run-in period: 4 weeks

Number of study centres: 1

Extension period: none

Outcomes

Reported outcome(s) in full text of publication: insulin resistance/sensitivity, creatinine normalised
ortho-tyrosine level in urine samples (as a measure of oxidative stress), incretin levels, and phosphory-
lated protein kinase B (pAkt):protein kinase B (Akt) ratio in platelets

Study details

Trial identifier: none

Study terminated early: no

Publication details

Language of publication: English

Funding: "The present study received no specific grant from any funding agency in the public, com-
mercial or not-for-profit sectors"

Publication status: peer-reviewed journal

Stated aim for study

Quote from publication: "To determine whether the polyphenol resveratrol improves insulin sensitivi-
ty in type 2 diabetic patients and to gain some insight into the mechanism of its action"

Notes "Resveratrol of herbal origin (with > 98% t-resveratrol content) and the placebo (both in gelatin cap-
sules) were obtained from Argina Nutraceuticals (previously Admarc Nutraceuticals, Fét,
Hungary) and dosed 5 mg/capsule. The identical placebo capsules contained only the carrier micro-
crystalline cellulose"
"The general examination was followed by a 4-week washout period before the trial began (during
which all lipid-lowering medication was ceased)"

Risk of bias

Bias Authors' judgement  Support for judgement
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Brasny6 2011 (Continued)

Random sequence genera-  Low risk Quote from publication: "They underwent a blinded randomisation into two

tion (selection bias) groups: ten patients to receive oral resveratrol twice daily (in gelatin capsules
containing 5 mg resveratrol) and nine patients to placebo"

Allocation concealment Unclear risk Comment: not reported

(selection bias)

Blinding of participants Low risk Quote from publication: "nineteen patients enrolled in the 4-week long dou-

and personnel (perfor- ble-blind study were randomly assigned into two groups"

mance bias)

adverse events "The identical placebo capsules contained only the carrier microcrystalline
cellulose"

Blinding of participants Low risk Quote from publication: "nineteen patients enrolled in the 4-week long dou-

and personnel (perfor- ble-blind study were randomly assigned into two groups"

mance bias)

all-cause mortality "The identical placebo capsules contained only the carrier microcrystalline
cellulose”

Blinding of participants Low risk Quote from publication: "nineteen patients enrolled in the 4-week long dou-

and personnel (perfor- ble-blind study were randomly assigned into two groups"

mance bias)

insulin sensitivity "The identical placebo capsules contained only the carrier microcrystalline
cellulose"

Blinding of outcome as- Unclear risk Comment: not reported

sessment (detection bias)

adverse events

Blinding of outcome as- Low risk Comment: not reported; outcome measure unlikely influenced by potential

sessment (detection bias) lack of blinding

all-cause mortality

Blinding of outcome as- Low risk Comment: not reported; outcome measure unlikely influenced by potential

sessment (detection bias) lack of blinding

insulin sensitivity

Incomplete outcome data  Low risk Comment: no missing data

(attrition bias)

adverse events

Incomplete outcome data  Low risk Comment: no missing data

(attrition bias)

all-cause mortality

Incomplete outcome data ~ Low risk Comment: no missing data

(attrition bias)

insulin sensitivity

Selective reporting (re- Unclear risk Comment: protocol not available

porting bias)

Other bias Low risk Comment: none detected
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Thazhath 2016
Methods Study design: cross-over randomised controlled clinical trial, phase 2 trial
Participants Inclusion criteria
« Diagnosis of type 2 diabetes by WHO criteria (plasma glucose = 7 mmol/L fasting, or = 11.1 mmol/L 2
hours after a glucose challenge) or with a history of HbAlc = 6.5%, managed by diet alone
« Body mass index (BMI) 20 to 35 kg/m?
» Age20to 75years
« Males and post-menopausal females (the latter based on history)
o HbAlc<7.9%
« Haemoglobin above the lower limit of the normal range (i.e. > 130 g/L in males and > 120 g/L in fe-
males) and ferritin above the lower limit of normal (i.e. > 15 mcg/L in females and > 30 mcg/L in males)
Exclusion criteria
+ Use of any medication within a period of 5 half-lives or less before the study that may influence
gastrointestinal motor function (e.g. opiates, anticholinergics, levodopa, calcium channel antag-
onists, beta blockers, clonidine, nitrates, tricyclic antidepressants, selective serotonin re-uptake
inhibitors, phosphodiesterase type 5 inhibitors, sumatriptan, metoclopramide, domperidone, cis-
apride, tegaserod, erythromycin)
+ Intake >20 g alcohol on a daily basis, or cigarette smoking
« Inability to tolerate standardised meals (e.g. strict vegetarians, participants with food allergies such
as egg allergy, those on a gluten-free diet)
« History of gastrointestinal disease, including chronic abdominal symptoms or a diagnosis of gastro-
paresis
» Unstable cardiac disease, specifically cardiac symptoms such as angina or dyspnoea, not adequately
controlled by medications
« Impaired renal function (eGFR <60 mL/min/1.73 m?)
« Impaired liver function (liver enzymes twice the upper limit of normal or greater)
« Donation of blood within previous 3 months
« Participation in any other research studies within previous 3 months
Diagnostic criteria: World Health Organization (WHO) diagnostic criteria for diagnosis of type 2 dia-
betes
Setting: outpatients
Age group: adults
Gender distribution: females and males
Country where study was performed: Australia
Interventions Intervention(s): resveratrol
Comparator(s): placebo
Duration of intervention: 2 x 5 weeks intervention period with 5 weeks washout period (cross-over
study)
Duration of follow-up: 5 weeks
Run-in period: not reported
Number of study centres: 1
Extension period: none
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Thazhath 2016 (continued)

Outcomes

Reported outcome(s) in full text of publication: plasma total GLP-1 concentrations, changes in
blood glucose concentrations, fasting and peak postprandial GLP-1 and blood glucose concentrations,
HbA1lc, gastric emptying, daily energy intake, body weight, adverse effects

Study details

Trial identifier: ACTRN12613000717752

Study terminated early: no

Publication details

Language of publication: English
Funding: not reported

Publication status: peer-reviewed journal

Stated aim for study

Quote: "We hypothesized that supplementation with resveratrol for 5 wk in patients with type 2 dia-
betes would increase both fasting and postprandial GLP-1 concentrations and, accordingly, lower both
fasting and postprandial blood glucose concentrations and slow gastric emptying"

Notes "After an initial screening visit, each patient was treated with 500 mg oral resveratrol or placebo (micro-
crystalline cellulose) capsules twice daily for two 5-wk treatment periods in a double-blind, random-
ized, crossover design with a 5-wk washout period between treatments. This dose of resveratrol was
chosen to approximate the human equivalent of the dose shown to enhance GLP-1 release in rodents"

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote from publication: "Random assignment was performed by the hospital

tion (selection bias) pharmacy with established software"

Quote from trials register: "computer-generated random number table"

Allocation concealment Unclear risk Quote from publication: "Random assignment was performed by the hospital

(selection bias) pharmacy with established software"

Comment: allocation concealment not reported

Blinding of participants Low risk Quote from publication: "in this double-blind, randomized, crossover study

and personnel (perfor- of patients with type 2 diabetes"

mance bias)

adverse events Quote from trials register: "Who is/are masked/blinded? The people receiv-

ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Blinding of participants Low risk Quote from publication: "in this double-blind, randomized, crossover study

and personnel (perfor- of patients with type 2 diabetes"

mance bias)

all-cause mortality Comment: reported as a double blinded study; matching placebo given (in-

vestigator-assessed outcome measurement)

Quote from trials register: "Who is/are masked/blinded? The people receiv-
ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Blinding of participants Low risk Quote from publication: "in this double-blind, randomized, crossover study

and personnel (perfor- of patients with type 2 diabetes"

mance bias)

fasting blood glucose Comment: reported as a double-blinded study; matching placebo given (in-

vestigator-assessed outcome measurement)
Resveratrol for adults with type 2 diabetes mellitus (Review) 25

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=364511

= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Thazhath 2016 (continued)

Quote from trials register: "Who is/are masked/blinded? The people receiv-
ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Blinding of participants Low risk Quote from publication: "in this double-blind, randomized, crossover study

and personnel (perfor- of patients with type 2 diabetes"

mance bias)

HbAlc Comment: reported as a double-blinded study; matching placebo given (in-
vestigator-assessed outcome measurement)
Quote from trials register: "Who is/are masked/blinded? The people receiv-
ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Blinding of outcome as- Low risk Quote from publication: "in this double-blind, randomized, crossover study

sessment (detection bias) of patients with type 2 diabetes"

adverse events
Comment: reported as a double-blinded study; matching placebo given (in-
vestigator-assessed outcome measurement)
Quote from trials register: "Who is/are masked/blinded? The people receiv-
ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Blinding of outcome as- Low risk Quote from publication: "in this double-blind, randomized, crossover study

sessment (detection bias) of patients with type 2 diabetes"

all-cause mortality
Comment: reported as a double-blinded study; matching placebo given (in-
vestigator-assessed outcome measurement)
Quote from trials register: "Who is/are masked/blinded? The people receiv-
ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Blinding of outcome as- Low risk Quote from publication: "in this double-blind, randomized, crossover study

sessment (detection bias) of patients with type 2 diabetes"

fasting blood glucose
Comment: reported as a double-blinded study; matching placebo given (in-
vestigator-assessed outcome measurement)
Quote from trials register: "Who is/are masked/blinded? The people receiv-
ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Blinding of outcome as- Low risk Quote from publication: "in this double-blind, randomized, crossover study

sessment (detection bias) of patients with type 2 diabetes"

HbAlc
Comment: reported as a double-blinded study; matching placebo given (in-
vestigator-assessed outcome measurement)
Quote from trials register: "Who is/are masked/blinded? The people receiv-
ing the treatment/s, the people administering the treatment/s, the people as-
sessing the outcomes, the people analysing the results/data"

Incomplete outcome data  Low risk Comment: no missing data

(attrition bias)

adverse events

Incomplete outcome data  Low risk Comment: no missing data

(attrition bias)
all-cause mortality
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Incomplete outcome data  Low risk Comment: no missing data

(attrition bias)
fasting blood glucose

Incomplete outcome data  Low risk Comment: no missing data

(attrition bias)

HbAlc

Selective reporting (re- Low risk Comment: trial register information available; outcomes reported in the trial

porting bias)

register match the outcomes reported in the publication

Other bias Low risk Quote: "Carryover effects from one intervention period to the other were ex-

cluded with the use of the methods reported by Wellek et al. (24). The pres-
ence of treatment effects was analyzed with the use of period-adjusted t tests
to account for the crossover design (24)"

Timmers 2016

Methods Study design: cross-over randomised controlled clinical trial; randomisation ratio not reported

Participants Inclusion criteria

Well-controlled type 2 diabetes

Body mass index (BMI) 27 to 35 kg/m?

Age 40 to 70 years

Males

HbA1c < 8.0% (< 64 mmol/mL)

16 participants were treated with the oral glucose-lowering medication metformin, 6 of whom were
treated in combination with sulphonylurea derivatives

Most participants received additional medications to lower cholesterol (N=11) and/or blood pressure
(N=12)

Exclusion criteria

Unstable body weight (weight gain or loss > 3 kg in previous 3 months)
Engagement in programmed exercise 2 hours per week

Impaired renal and/or kidney function

Intake of dietary supplements (except vitamins and minerals)

Alcohol consumption>20 g/d

Diabetes comorbidities

Insulin treatment

Diagnostic criteria: not reported

Setting: outpatients

Age group: adults

Gender distribution: males

Country where study was performed: Netherlands

Interventions Intervention(s): trans-resveratrol Softgel

Comparator(s): placebo
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Duration of intervention: 2 x 30 days intervention period with 30 days washout period (cross-over
study)

Duration of follow-up: 30 days
Run-in period: not reported
Number of study centres: 1

Extension period: none

Outcomes

Reported outcome(s) in full text of publication: insulin sensitivity, intrahepatic lipid content, in-
tramyocellular lipids, mitochondrial function (in vivo and ex vivo), blood pressure, and cardiac function

Study details

Trial identifier: NCT01638780

Study terminated early: no

Publication details

Language of publication: English

Funding: non-commercial funding (European Foundation for the Study of Diabetes Clinical Research
Grant)

Publication status: peer-reviewed journal

Stated aim for study

Quote: "to examine if 30 days of resveratrol (resVida) supplementation leads to an improvement in pe-
ripheral and hepatic insulin sensitivity in subjects with well-controlled T2D"

Notes "In randomized order, participants underwent two experimental trials: a placebo and a resVida (150
mg/day trans-resveratrol [99.9%]; provided by DSM Nutritional Products Ltd.) condition,
with a washout period of at least 30 days"
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote from publication: "Randomization was performed according to
tion (selection bias) standard procedures as described in Statistical Methods by Snedecor and
Cochran"
Comment: probably performed correctly
Allocation concealment Unclear risk Comment: allocation concealment not reported
(selection bias)
Blinding of participants Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
and personnel (perfor- were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
mance bias) ized double-blind crossover study for 30 days"
adverse events
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of participants Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
and personnel (perfor- were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
mance bias) ized double-blind crossover study for 30 days"
all-cause mortality
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
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Blinding of participants Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
and personnel (perfor- were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
mance bias) ized double-blind crossover study for 30 days"
fasting blood glucose
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of participants Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
and personnel (perfor- were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
mance bias) ized double-blind crossover study for 30 days"
HbAlc
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of participants Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
and personnel (perfor- were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
mance bias) ized double-blind crossover study for 30 days"
insulin sensitivity
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of outcome as- Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
sessment (detection bias) were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
adverse events ized double-blind crossover study for 30 days"
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of outcome as- Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
sessment (detection bias) were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
all-cause mortality ized double-blind crossover study for 30 days"
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of outcome as- Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
sessment (detection bias) were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
fasting blood glucose ized double-blind crossover study for 30 days"
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of outcome as- Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
sessment (detection bias) were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
HbAlc ized double-blind crossover study for 30 days"
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Blinding of outcome as- Low risk Quote from publication: "Subjects with well-controlled type 2 diabetes (T2D)
sessment (detection bias) were treated with placebo and 150 mg/day resveratrol (resVida) in a random-
insulin sensitivity ized double-blind crossover study for 30 days"
Quote from trials register: "Masking: Quadruple (Participant, Care Provider,
Investigator, Outcomes Assessor)"
Incomplete outcome data  Low risk Comment: no missing data

(attrition bias)
adverse events
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Incomplete outcome data
(attrition bias)
all-cause mortality

Low risk Comment: no missing data

Incomplete outcome data
(attrition bias)
fasting blood glucose

Low risk Comment: no missing data

Incomplete outcome data
(attrition bias)
HbAlc

Low risk Comment: no missing data

Incomplete outcome data
(attrition bias)
insulin sensitivity

Low risk Comment: no missing data

Selective reporting (re-
porting bias)

Low risk Comment: protocol available; outcomes reported in the protocol match the

outcomes reported in the results section

Other bias

Low risk Quote: "potential carryover effect between treatment and period was exam-

ined by unpaired t test analyses according to Pocock (29)"

Note: Where the judgement is 'Unclear' and the description is blank, the study did not report that particular outcome.
BMI: body mass index, eGFR: estimated glomerular filtration rate, GLP-1: glucagon-peptide 1, HbAlc: glycosylated haemoglobin Alc, IFCC:
International Federation of Clinical Chemistry, WHO: World Health Organization.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bashmakov 2014 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Bhatt 2013 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

B0 2018 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Elliott 2009 Narrative review

Fujitaka 2011

Study participants had metabolic syndrome. Primary investigator for that study was Dipak

K Das, who was found to have falsified data and was charged with fraud (https://www.ny-
times.com/2012/01/12/science/fraud-charges-for-dipak-k-das-a-university-of-connecticut-re-
searcher.html)

Goh 2014

Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Imamura 2017

Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Resveratrol for adults with type 2 diabetes mellitus (Review) 30
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Study Reason for exclusion

Javid 2017 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Khazaei 2014 Narrative review

Khodabandehloo 2018 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Kjaer 2014 Study participants had metabolic syndrome

Mendez-Del 2014 Study participants had metabolic syndrome

Movahed 2014 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

NCT00937222 Study intervention was not resveratrol (peanuts and peanut butter intervention)

NCT01038089 Not a randomised controlled trial

NCT01150955 Study participants had metabolic syndrome

NCT01375959 Study participants had impaired glucose tolerance

NCT01714102 Study participants did not have type 2 diabetes mellitus

NCT01997762 Study participants had gestational diabetes

NCT02129595 Study participants did not have type 2 diabetes mellitus

NCT02216552 Study participants did not have type 2 diabetes mellitus

NCT02219906 Study participants had metabolic syndrome

NCT02565979 Study participants had impaired glucose homeostasis

Sattarinezhad 2018 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Seyyedebrahimi 2018 Study participants were not comparable due to a combination of a rather unspecified mixture of
oral anti-diabetic agents with/without resveratrol (not identical in the intervention/comparator
groups)

Tomé-Carneiro 2012 Only 36% to 48% of study participants had type 2 diabetes mellitus

Characteristics of studies awaiting assessment [ordered by study ID]

ACTRN12614000891628
Methods Type of trial: efficacy trial
Allocation: randomised
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ACTRN12614000891628 (Continued)

Intervention model: cross-over assignment
Masking: double-blinded (participants and study personnel)

Primary purpose: treatment

Participants

Condition: non-insulin-dependent type 2 diabetes mellitus
Enrollment: 39

Inclusion criteria: adults with non-insulin-dependent type 2 diabetes mellitus; non-smoking;
women must be postmenopausal; dementia-free; clinical systolic blood pressure between 130 and
160 mmHg; BMI <40 kg/m?; computer literate; measurable ultrasound signal on both sides of the
head; unlikely to change medication/supplements during the intervention

Exclusion criteria: suspected dementia (3MS score < 78/100 determined at screening); smoker or
currently on nicotine therapy; neurological conditions; kidney/liver disease; insulin therapy; major
depression as diagnosed by a healthcare professional; visual problems including inability to distin-
guish the colours of red, green, blue, and yellow; illiterate; physical difficulty in both hands that will
impede motor performance of the hand/arm; inability to obtain a measurable signal in the MCA;
unwillingness to provide 2 blood samples at each visit; unwillingness to maintain pre-enrolment
physical activity levels and dietary habits for the duration of the study; unwillingness to fast for 4
hours; currently consuming resveratrol or other grape extract supplements

Interventions

Intervention(s): resveratrol capsules (75, 150, or 300 mg once daily)

Comparator(s): placebo capsules

Outcomes

Primary outcome(s): use of transcranial doppler (TCD) ultrasound to determine the most effica-
cious dose of resveratrol to improve cerebral vasodilator responsiveness (CVR) to hypercapniain
the anterior circulation (MCA) in adults with T2DM

Secondary outcome(s): clinic BP and arterial compliance (AC), CVR to hypercapnia measured with
TCD ultrasound, CVR to neuropsychological tests measured with TCD ultrasound, blood sample
collection and analysis, blood sample collection, analysis of plasma resveratrol concentration

Other outcome(s): -

Study details

Trial identifier: ACTRN12614000891628

Publication details

Dose response evaluation of resveratrol supplementation on cerebrovascular function, mood, and
cognitive performance in type 2 diabetes mellitus (T2DM)

Stated aim of study

Quote: "dose response evaluation of resveratrol supplementation on cerebrovascular function,
mood, and cognitive performance in type 2 diabetes mellitus"

Notes

Two identified reports of this trial (Wong RH, et al. Low dose resveratrol improves cerebrovas-
cular function in type 2 diabetes mellitus. Nutrition, Metabolism, and Cardiovascular Diseases
2016;26(5):393-9; and Wong RH, et al. Acute resveratrol consumption improves neurovascular cou-
pling capacity in adults with type 2 diabetes mellitus. Nutrients 2016;8(7)) do not report any of our
review outcomes. The other outcomes of interest were planned to be investigated but have not yet
been reported

Verges 2014

Methods

Randomised cross-over double-blinded placebo-controlled trial

Participants

Patients with statin-treated type 2 diabetes
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Verges 2014 (Continued)

Interventions 40 mg/d long-acting resveratrol vs placebo

Outcomes Changes in weight, HbAlc; lipid changes

Study details Two 3-month periods

Publication details Conference abstract

Stated aim of study To study the effect of resveratrol on plasma lipids in patients with type 2 diabetes

Notes This is a conference abstract with no author contact information provided to obtain study data

3MS: Modified Mini Mental State Examination, AC: arterial compliance, BMI: body mass index, BP: blood pressure, CVR: cerebral vasodilator
responsiveness, HbAlc: glycosylated haemoglobin Alc, MCA: middle cerebral artery, TCD: transcranial doppler, T2DM: type 2 diabetes
mellitus.

Characteristics of ongoing studies [ordered by study ID]

CTRI/2017/04/008384

Trial name or title Acronym: —

Methods Type of trial: efficacy trial
Allocation: randomised
Intervention model: parallel
Masking: open label

Primary purpose: treatment

Participants Condition: type 2 diabetes mellitus
Enrolment: estimated 180
Inclusion criteria

« Patients of either gender with known T2DM

« Between 20 and 65 years of age

« Patients with borderline blood lipid abnormality and not taking any hypolipidaemic agents
« Patients on stable monotherapy of glimepiride 2 mg

« Patients willing to use plant-based therapy (resveratrol) with gold standard therapy in manage-
ment of T2DM

Exclusion criteria

« Patients willing to use other anti-oxidant supplementation rather than resveratrol
« Patients with type 1 diabetes

« Pregnant and lactating mothers

« Patients with dyslipidaemia and taking lipid-lowering therapy including statin

« Patients with history of severe heart disease

« Patients with hepatic and renal dysfunction

« Patients taking/requiring beta-blocker and any drug that produces hyperglycaemia or hypogly-
caemia

« Patients with history of allergy to grapes and consuming alcohol daily

Interventions Intervention(s): resveratrol supplement (1 g once daily for 12 months)
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Comparator(s): placebo

Outcomes

Primary outcome(s): change in blood sugar level (fasting and fed), lipid profile, and systolic blood
pressure and diastolic blood pressure from baseline to end of study visit (12 months)

Secondary outcome(s): change in blood sugar level (fasting and fed), lipid profile, haemoglobin
Alc, and systolic and diastolic blood pressure

Starting date

Trial start date: September 2014

Trial completion date: not reported

Contact information

Responsible party/principal investigator: Hemant Mishra, Department of Medicine, Vikas Hospi-
tal, Kalyan West, Thane, Maharashtra, India

Study identifier

Trial identifier: CTRI/2017/04/008384

Trial registered retrospectively (registered on 20/04/2017)

Official title

Arandomized, open-label, active-control, phase IV clinical study evaluating efficacy and safety of
resveratrol as an adjuvant therapy in patients with diabetes, dyslipidemia and hypertension

Stated purpose of study

Quote: "a study to check whether addition of resveratrol is beneficial and safe in patients with dia-
betes, dyslipidemia and hypertension (who are already on standard therapy)"

Notes

IRCT201411112394N14

Trial name or title

Acronym: —

Methods

Type of trial: efficacy trial
Allocation: randomised
Intervention model: parallel
Masking: double-blinded

Primary purpose: treatment

Participants

Condition: type 2 diabetes mellitus
Enrolment: estimated 60
Inclusion criteria

« Diagnosis of type 2 diabetes for at least 2 years

« Willingness to participate

o Minimum score of 10 on Beck Depression Inventory
« Between 45 and 70 years old

Exclusion criteria

« Significant disease, including cardiovascular, renal, or liver disease, or cancer
* Pregnancy

« Lactation

« Consumption of anti-depressant agents within past 8 weeks

Resveratrol for adults with type 2 diabetes mellitus (Review)
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« Insulin use
« Consumption of nutritional supplements within past 8 weeks

Interventions

Intervention(s): resveratrol supplement (240 mg daily for 8 weeks)

Comparator(s): placebo

Outcomes

Primary outcome(s): mood, cognitive performance, serum BDNF (brain-derived neurotrophic fac-
tor)

Secondary outcome(s): HbAlc, fasting blood sugar

Starting date

Trial start date: June 2015

Trial completion date: not reported

Contact information

Responsible party/principal investigator: Shima Jazayeri, Iran University of Medical Sciences

Study identifier

Trial identifier: IRCT201411112394N14

Official title

Effects of resveratrol on mood, cognitive function, and serum BDNF in patients with type 2 diabetes

Stated purpose of study

Quote: "to determine effects of resveratrol on mood, cognitive function and serum BDNF in pa-
tients with type 2 diabetes. Design: randomized double-blind placebo-controlled clinical trial"

Notes

IRCT201601022394N19

Trial name or title

Acronym: —

Methods

Type of trial: efficacy trial
Allocation: randomised
Intervention model: parallel
Masking: double-blinded

Primary purpose: treatment

Participants

Condition: type 2 diabetes mellitus
Enrolment: estimated 50
Inclusion criteria

« Diagnosis of type 2 diabetes for at least 2 years
« Willingness to participate

« BMI>25

« Between 45 and 70 years old

Exclusion criteria

« Significant disease including cardiovascular, renal, or liver disease, or cancer
* Pregnancy

« Lactation

e Insulin use
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IRCT201601022394N19 (Continued)

« Weight and BMI change
« Consumption of nutritional supplements within past 8 weeks

Interventions Intervention(s): resveratrol supplement (240 mg daily with lunch for 8 weeks)

Comparator(s): placebo

Outcomes Primary outcome(s): irisin, adiponectin

Secondary outcome(s): fasting blood sugar (FBS), HbA1C, insulin

Starting date Trial start date: June 2015

Trial completion date: not reported

Contact information Responsible party/principal investigator: Shima Jazayeri, Iran University of Medical Sciences

Study identifier Trial identifier: IRCT201601022394N19

Official title Effects of resveratrol supplementation on serum irisin and adiponectin in patients with type 2 dia-
betes

Stated purpose of study Quote: "to determine effects of resveratrol on serum irisin and adiponectin in patients with type 2
diabetes"

Notes

IRCT20171118037528N1
Trial name or title Acronym: —
Methods Type of trial: efficacy trial

Allocation: randomised
Intervention model: parallel assignment
Masking: double-blinded (participants and administrators)

Primary purpose: treatment

Participants Condition: type 2 diabetes mellitus
Enrolment: estimated 72
Inclusion criteria

« Patients with type 2 diabetes who have been diagnosed for at least 3 months
« 30to 60 years of age
« BMI 24 to 30 kg/m?

Exclusion criteria

« Clinical diagnosis of any liver, kidney, cancer, or Alzheimer disease
« Insulin therapy

o HbAlc=8%

« Consumption of any anti-oxidant supplements in the last 6 months
« History of allergic reaction to grapes
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IRCT20171118037528N1 (Continued)

« Consumption of anti-coagulants

o Fibrates and aspirin

« Drinking red wine and alcohol

« History of myocardial infraction

« Presence of stent or battery in the heart

« Gastrointestinal ulcer

« Pregnancy or lactation

o Following the unusual diet until 1 month before the study
« Unwillingness to participate in the study

Interventions

Intervention(s): resveratrol (500 mg oral 2 times a day)

Comparator(s): placebo capsules

Outcomes

Primary outcome(s): peroxisome proliferator-activated receptor alpha, p53 gene, p21 gene, p16
gene, soluble cluster of differentiation 163, TNF-related weak inducer of apoptosis

Secondary outcome(s): total triglycerides, total cholesterol, high-density lipoprotein cholesterol,
low-density lipoprotein cholesterol, fasting blood glucose, glycated haemoglobin, fasting insulin

Other outcome(s): —

Starting date

Trial start date: July 2018

Trial completion date: not reported

Contact information

Responsible party/principal investigator: Shima Abdollahi, Shahid Sadoughi University of Med-
ical Science

Study identifier

Trial identifier: IRCT20171118037528N1

Official title

Effects of resveratrol on lipid and glycemic profile indices, expression of PPARa, some factors asso-
ciated with cell cycle arrest and sCD163 to STWEAK ratio in T2DM patients

Stated purpose of study

Quote: "effects of resveratrol on lipid and glycemic profile indices, expression of PPARa, some fac-
tors associated with cell cycle arrest and sCD163 to sSTWEAK ratio in T2DM patients"

Notes

NCT01158417

Trial name or title

Acronym: —

Methods

Type of trial: efficacy trial

Allocation: randomised

Intervention model: parallel assignment
Masking: single-blind (participant)

Primary purpose: treatment

Participants

Condition: type 2 diabetes mellitus, obesity, and Insulin resistance
Enrolment: estimated 102

Inclusion criteria

Resveratrol for adults with type 2 diabetes mellitus (Review)
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NCT01158417 (Continued)

« 20 years of age or older

« Healthy obese patients with BMI > 30
« Type 2 diabetic patients with BMI > 30
« Patients with good peripheral vein

« Patients on statins, ACE inhibitors, and thiazolidinediones will be allowed as long as they are on
stable doses of these compounds and the dosage is not changed during the course of the study

Exclusion criteria

« Patients on any anti-oxidant medication

« Patients on non-steroidal anti-inflammatory drugs

« Patients on any agent with significant anti-oxidant properties
« History of drug or alcohol abuse

« Any life-threatening disease

« Allergy to peanuts, grapes, wine, mulberries

* Pregnant women

« Coronary event or procedure (myocardial infarction, unstable angina, coronary artery bypass
surgery, or coronary angioplasty) in previous 4 weeks

« Patients on anticoagulants

Interventions

Intervention(s): resveratrol (40 mg oral 3 times a day or 500 mg oral once daily)

Comparator(s): placebo tablets

Outcomes

Primary outcome(s): NF-Kb
Secondary outcome(s): GLP-1

Other outcome(s): —

Starting date

Trial start date: December 2008

Trial completion date: August 2014 (estimated)

Contact information

Responsible party/principal investigator: Paresh Dandona, MD, Kaleida Health

Study identifier

Trial identifier: NCT01158417

Official title

Effect of resveratrol on insulin resistance and inflammatory mediators in obese and type 2 diabetic
subjects

Stated purpose of study

Quote: "The main objective of this study is to investigate the effect of resveratrol on inflammatory
mediators and insulin resistance at the cellular and molecular level in obese non diabetic and type
2 diabetic subjects in vivo"

Notes

NCT01881347

Trial name or title

Acronym: —

Methods Type of trial: efficacy trial
Allocation: randomised
Intervention model: cross-over assignment
Resveratrol for adults with type 2 diabetes mellitus (Review) 38
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NCT01881347 (Continued)

Masking: double-blinded (participants, caregiver, investigator, outcomes assessor)

Primary purpose: basic science

Participants

Condition: type 2 diabetes mellitus
Enrolment: estimated 50
Inclusion criteria

« Males and females

o Over21lyearsold

- Body massindex <38 kg/m?

« Clinical stable type 2 diabetes mellitus

Exclusion criteria

« Women who are lactating or pregnant
« Treatment with an investigational product within 30 days of screening

« Clinically evident major illness of other organ systems, including cancer, renal failure, or othe
conditions that in the opinion of investigators would make clinical study inappropriate

o Livertransaminase levels > 3 times the upper limit of normal

« History of psychological illness or condition that would interfere with person's ability to under:
stand requirements of the study

« Vitamin supplements exceeding 2 times the recommended daily allowance
« Resveratrol or other dietary supplements except for a daily multi-vitamin

r

Interventions

Intervention(s): resveratrol supplement (100 mg daily for 2 weeks followed by 300 mg daily for 2
weeks)

Comparator(s): placebo

Outcomes

Primary outcome(s): change from baseline in brachial artery flow-mediated dilation

Secondary outcome(s): change from baseline in fingertip peripheral arterial tonometry, change
from baseline in carotid femoral pulse wave velocity, change from baseline in reactive hyperaemia

Other outcome(s): change from baseline in serum glucose, change from baseline in serum insulin,
change from baseline in mononuclear cell mitochondrial DNA damage, change from baseline in
mononuclear cell mitochondrial mass, change from baseline in mononuclear cell mitochondrial
production of reactive oxygen species, change from baseline in endothelial cell gene expression,
change from baseline in endothelial cell protein expression

Starting date

Trial start date: June 2013

Trial completion date: June 2016

Contact information

Responsible party/principal investigator: Joseph A Vita, MD, Boston University (Contact: Monika
Holbrook: monica.holbrook@bmc.org)

Study identifier

Trial identifier: NCT01881347

Official title

Dose response evaluation of resveratrol supplementation on cerebrovascular function, mood and
cognitive performance in type 2 diabetes mellitus (T2DM)

Stated purpose of study

Quote: "a dose response evaluation of resveratrol supplementation on cerebrovascular function,
mood and cognitive performance in type 2 diabetes mellitus"

Notes

Resveratrol for adults with type 2 diabetes mellitus (Review)
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NCT02549924

Trial name or title

Acronym: —

Methods

Type of trial: safety/efficacy trial

Allocation: randomised

Intervention model: parallel assignment
Masking: double-blinded (participant, investigator)

Primary purpose: treatment

Participants

Condition: type 2 diabetes mellitus
Enrolment: estimated 22
Inclusion criteria

« BMI25.0to 34.9 kg/m?

« Diagnosis of T2DM

o Fasting plasma glucose > 130 and <250 mg/dL at the time of scrutiny
« AlC between 7% and 10%

« Metformin monotherapy

« Written informed consent

Exclusion criteria

« Women pregnant or breastfeeding

« Untreated thyroid disease and/or uncontrolled hypertension (= 150 mmHg systolic and = 90
mmHg diastolic)

« Consumption of oral agents or other medications or supplements, unlike metformin, with proven
properties that modify the behaviour of glucose

« Total cholesterol>400 mg/dL

« Triglycerides = 400 mg/dL

« Liver enzymes (ALT and AST) more than twice the normal range
« Glomerular filtration rate <60 mL/min (Cockcroft-Gault)

Interventions

Intervention(s): resveratrol (500 mg 3 times daily)

Comparator(s): placebo

Outcomes

Primary outcome(s): area under the curve, mean amplitude of glucose excursions (MAGE)

Secondary outcome(s): fasting plasma glucose, postprandial glucose, A1C, total cholesterol,
triglycerides, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, very low-
density lipoprotein, alanine aminotransferase, aspartate aminotransferase, creatinine, blood pres-
sure, body and visceral fat %

Other outcome(s): —

Starting date

Trial start date: September 2015

Trial completion date: February 2018

Contact information

Responsible party/principal investigator: Esperanza Martinez-Abundis, PhD, Institute of Exper-
imental and Clinical Therapeutics (INTEC), CUCS, University of Guadalajara (esperanzamartnez-
abundi@yahoo.com)
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NCT02549924 (Continued)

Study identifier Trial identifier: NCT02549924

Official title Effect of administration of resveratrol on glycemic variability in individuals with type 2 diabetes
mellitus inadequately controlled with metformin

Stated purpose of study Quote: "to know the effect of resveratrol on the glycemic variability [GV] in patients with T2DM who
are not in control with metformin monotherapy based"

Notes
SLCTR/2018/019

Trial name or title Acronym: -

Methods Type of trial: efficacy trial
Allocation: randomised
Intervention model: parallel assignment
Masking: double-blinded (participants and healthcare providers)
Primary purpose: treatment

Participants Condition: type 2 diabetes mellitus
Enrolment: estimated 275
Inclusion criteria
« Pakistani male and female participants
o 18to 70 years of age
« Patients with type 2 diabetes mellitus having HbA1C 7% to 12%
« Taking oral hypoglycaemic agent for at least 1 year
« Duration of diabetes > 5 years
Exclusion criteria
o Acuteillness
o Chronicillness including chronic liver disease; seropositivity for HIV, hepatitis B, or hepatitis C
« Chronic kidney disease
« Uncontrolled hypertension (SBP > 180 mmHg and DBP > 110 mmHg)
« Thyroid disorders (TSH < 0.3 or > 5.5 plU/mL) or thyroid malignancy
« BMI>35kg/m?
« Medical history/clinical evidence of familial hyperlipidaemic disorder
« Pregnant or lactating women
« Taking insulin, statins, anti-inflammatory drugs, vitamin E, or vitamin D regularly or in the last 4

weeks

« Inability to give informed consent

Interventions Intervention(s): resveratrol (200 mg/d)
Comparator(s): placebo capsules
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SLCTR/2018/019 (Continued)

Outcomes

Primary outcome(s): mean reduction from baseline in serum high-sensitivity C-reactive protein
(hsCRP), mean reduction from baseline in glycosylated haemoglobin (HbAlc), and mean reduction
from baseline in serum malondialdehyde (MDA), at 24 weeks

Secondary outcome(s): mean change in insulin resistance as measured by HOMA-IR, mean change
in microalbuminuria, mean change in lipid profile, mean change in serum creatinine, mean change
in cytokines (TNF-alpha (tumour necrosis factor-alpha), interleukin (IL)-6, IL-10, IL-12, TGF-B (trans-
forming growth factor-beta), vascular endothelial growth factor (VEGF), intercellular adhesion mol-
ecule (ICAM), vascular cell adhesion molecule (VCAM)), mean change in circulatory mitochondrial
RNA (miRNA): miRNA-21, miRNA-34a, miRNA-126, miRNA-132, miRNA-148, mi-RNA 217, miRNA-375

Other outcome(s): —

Starting date

Trial start date: July 2017

Trial completion date: January 2019 (estimated)

Contact information

Responsible party/principal investigator: Dr. Dilshad Ahmed Khan, National University of Med-
ical Sciences (NUMS), Islamabad, Pakistan

Study identifier

Trial identifier: SLCTR/2018/019

Official title

Synergistic effects of delta-tocotrienol, resveratrol and vitamin D supplementation on modulation
of biochemical markers, cytokines and miRNAs in patients of type 2 diabetes mellitus

Stated purpose of study

Quote: "effects of delta-tocotrienol, resveratrol and vitamin D supplementation mixture on bio-
chemical markers in diabetic patients"

Notes

— denotes not reported, ACE: angiotensin-converting enzyme, ALT: alanine aminotransferase, AST: aspartate aminotransferase, BMI: body
mass index, BP: blood pressure, GLP-1: glucagon-like peptide-1, HbAlc: glycosylated haemoglobin Alc, HOMA-IR: homeostasis model
assessment of insulin resistance, NF-Kb: nuclear factor kappa-light-chain-enhancer of activated B cells, PPAR: peroxisome proliferator-
activated receptor, T2DM: type 2 diabetes mellitus, TSH: thyroid-stimulating hormone.

DATA AND ANALYSES

Comparison 1. Resveratrol versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 HbA1c [%] 2 Mean Difference (Fixed, 95% Cl) 0.11[-0.02, 0.24]

2 FBG [mg/dL] 2 Mean Difference (Fixed, 95% Cl) 2.41[-2.10,6.92]

3 Insulin sensitivity (mea- 2 Mean Difference (Fixed, 95% Cl) -0.35[-0.99, 0.28]

sured by HOMA-IR)
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Analysis 1.1. Comparison 1 Resveratrol versus placebo, Outcome 1 HbAlc [%].

Study or subgroup Placebo Resveratrol Mean Dif- Mean Difference Weight Mean Difference
ference
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Thazhath 2016 0 0 0.1(0.079) —.— 67.94% 0.06[-0.09,0.22]
Timmers 2016 0 0 0.2(0.115) {—I— 32.06% 0.21[-0.02,0.43]
|
Total (95% Cl) b 100% 0.11[-0.02,0.24]

Heterogeneity: Tau?=0; Chi*=1.02, df=1(P=0.31); 1?=2.09%
Test for overall effect: Z=1.68(P=0.09)

Favours resveratrol

-05-025 0 025 0.5

Favours placebo

Analysis 1.2. Comparison 1 Resveratrol versus placebo, Outcome 2 FBG [mg/dL].

Study or subgroup Placebo Resveratrol Mean Dif- Mean Difference Weight Mean Difference
ference

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Thazhath 2016 0 0 2.8(2.97) — B 60.03% 2.83[-2.99,8.65]
Timmers 2016 0 0 1.8(3.64) —— 39.97% 1.79[-5.34,8.92]
Total (95% Cl) P 100% 2.41[-2.1,6.92]
Heterogeneity: Tau?=0; Chi*=0.05, df=1(P=0.82); 1>=0%
Test for overall effect: Z=1.05(P=0.29)

Favours resveratrol -20 -10 0 10 20

Favours placebo

Analysis 1.3. Comparison 1 Resveratrol versus placebo, Outcome 3 Insulin sensitivity (measured by HOMA-IR).

Study or subgroup Resveratrol Placebo Mean Dif- Mean Difference Weight Mean Difference
ference
N N (SE) 1V, Fixed, 95% CI 1V, Fixed, 95% ClI
Brasny4 2011 0 0 -1.6 (0.6) —— ‘ 29% -1.56[-2.74,-0.38]
Timmers 2016 0 0 0.1(0.384) ' 71% 0.14[-0.61,0.89]
Total (95% Cl) 100% -0.35[-0.99,0.28]

Heterogeneity: Tau?=0; Chi*=5.69, df=1(P=0.02); 1>=82.43%
Test for overall effect: Z=1.1(P=0.27)

Favours resveratrol

|
)
\

-5 -2, 25 5

Favours placebo
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ADDITIONAL TABLES
Table 1. Overview of study populations

Study ID Intervention(s) Description of power and sample Screened/ Ran- Analysed Finishing Ran- Follow-up
(study design) and compara- size calculation eligible domised (N) study domised
tor(s) (N) (N) (N) finishing
study
(%)
Timmers 2016 I: trans-resvera- "We estimated 14 subjects were re- 17 170 17 17 100 30 days
trol quired to achieve 80% power, with
(cross-over RCT, an assumed treatment difference of
30-day washout ¢ y1acebo 1.4 mg/kg fat-free mass/min after 30 170 17 17 100
period) days and an assumed SD of 1.7 mg/
kg fat-free mass/min for a hyperin-
sulinaemic clamp. A dropout of 20%
was taken into account, so 17 sub-
jects were recruited"
Total: 17 17 17 100
Thazhath 2016 I: resveratrol cap-  "Asample size of 14 subjects would 16 140 14 14 100 5 weeks
sule have 80% power (at alpha=0.05) to
(cross-over detect a 50% difference in the post-
RCT, S-week C: placebo prandial AUC for plasma total GLP-1, 140 14 14 100
washout peri- which was the primary endpoint”
od)
Total: 14 14 14 100
Brasnyo 2011 I: resveratrol cap- — 19 10 10 10 100 4 weeks
sule
(parallel RCT)
C: placebo 9 9 9 100
Total: 19 19 19 100
Grand total Allinterventions 41 41
All comparators 40 40
Allinterventions 81 81

and compara-
tors

— denotes not reported.
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acCross-over study: each participant received both placebo and resveratrol; total number of participants was 50.

AUC: area under the curve.
C: comparator, GLP-1: glucagon-like peptide-1, I: intervention, RCT: randomised controlled trial.
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APPENDICES

Appendix 1. Search strategies

Cochrane Central Register of Controlled Trials (Cochrane Register of Studies Online)

1. (resveratrol* or SRT 501 or SRT501 or 501-36-0):TI,AB,KY

2. MESH DESCRIPTOR Diabetes Mellitus, Type 2 EXPLODE ALL TREES
3.(MODY OR NIDDM OR T2DM OR T2D):TI,AB,KY

4. diabet*:TI AB,KY

5.#2 OR#3 OR #4

6. #1 AND #5

MEDLINE (Ovid SP)

1. resveratrol.rn.

2. (resveratrol* or SRT 501 or SRT501 or 501-36-0).tw.

3.0r/1-2

4, exp Diabetes Mellitus, Type 2/

5. (MODY or NIDDM or T2DM or T2D).tw.

6. (non insulin* depend* or noninsulin* depend* or noninsulin?depend* or non insulin?depend*).tw.
7. ((typ? 2 or typ? Il or typ?2 or typ?ll) adj3 diabet*).tw.

8. (((late or adult* or matur* or slow or stabl*) adj3 onset) and diabet*).tw.

9.0r/4-8

10.3and 9

PubMed (,,NOT MEDLINE[sb]*: - as supplied by publisher; - in process; - OLDMEDLINE; - pubmednotMEDLINE)

#1 (resveratrol*[tw] OR "SRT 501"[tw] OR SRT501[tw] OR 501-36-0[tw]) AND (diabete*[tw] OR diabeti*[tw] OR MODY[tw] OR NID-
DM[tw] OR T2DM[tw] OR T2D[tw])

#2 (medline[sb] or pmcbook)

#3 #1 NOT #2

Embase (Ovid SP)

1. resveratrol/

2. (resveratrol* or SRT 501 or SRT501 or 501-36-0).tw.
3.0r/1-2

4. non insulin dependent diabetes mellitus/

5. (MODY or NIDDM or T2D*).tw.

6. (non insulin* depend* or noninsulin* depend* or noninsulin?depend* or non insulin?depend*).tw.
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(Continued)
7. ((typ? 2 or typ? Il or typ?2 or typ?ll) adj3 diabet*).tw.

8. (((late or adult* or matur* or slow or stabl*) adj3 onset) and diabet*).tw.
9.0r/4-8

10.3and9

[10: Wong 2006 "sound treatment studies" filter - BS version]

11. random™.tw. or clinical trial*.mp. or exp health care quality/

12.10and 11

CINAHL (EBSCO Host)

S1. MH "resveratrol"

S2. Tl (resveratrol* or SRT 501 or SRT501 or 501-36-0)

S3. AB (resveratrol* or SRT 501 or SRT501 or 501-36-0)

S4.S10RS20RS3

S5. MH "Diabetes Mellitus, Type 2+"

S6. TI (MODY OR NIDDM OR T2D*)

S7.AB (MODY OR NIDDM OR T2D¥)

S8. Tl ("non insulin* depend*" OR "noninsulin* depend*" OR noninsulin#depend* OR "non insulin#depend*")
$9. AB ("non insulin* depend*" OR "noninsulin* depend*" OR noninsulin#depend* OR "non insulin#depend*")
S10.TI(("typ* 2" OR "typ* II" OR typ#2 OR typ#ll) N3 diabet*)

S11.AB (("typ* 2" OR "typ* II" OR typ#2 OR typ#ll) N3 diabet*)

S12.T1 (((late OR adult* OR matur* OR slow OR stabl*) N3 onset) AND diabet*)

S13.AB (((late OR adult* OR matur* OR slow OR stabl*) N3 onset) AND diabet*)

S14.S5 OR S6 OR S7T OR S8 OR SO OR S10 ORS11 OR S12 OR S13

S$15.54 AND S14

International Pharmaceutical Abstracts (Ovid)

1. resveratrol.mp.

2. (resveratrol* or SRT 501 or SRT501 or 501-36-0).tw.

3.0r/1-2

4, (MODY or NIDDM or T2DM or T2D).tw.

5. (non insulin* depend* or noninsulin* depend* or noninsulin?depend™ or non insulin?depend*).tw.
6. ((typ? 2 or typ? Il or typ?2 or typ?ll) adj3 diabet*).tw.

7. (((late or adult* or matur* or slow or stabl*) adj3 onset) and diabet*).tw.

8. or/4-7

9.3and 8

Resveratrol for adults with type 2 diabetes mellitus (Review)
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(Continued)
10. (random* or placebo* or double-blind*).mp.

11.9and 10

ClinicalTrials.gov (Basic search)

(resveratrol OR "SRT 501" OR SRT501 OR "501-36-0") AND (diabetes OR diabetic)

ICTRP Search Portal (Standard search)

diabet™ AND resveratrol* OR
T2D* AND resveratrol* OR
NIDDM AND resveratrol* OR
MODY AND resveratrol* OR
diabet* AND SRT-501 OR
T2D* AND SRT-501 OR
NIDDM AND SRT-501 OR
MODY AND SRT-501 OR
diabet* AND SRT501 OR
T2D* AND SRT501 OR
NIDDM AND SRT501 OR
MODY AND SRT501 OR
diabet* AND 501-36-0 OR
T2D* AND 501-36-0 OR
NIDDM AND 501-36-0 OR

MODY AND 501-36-0

Appendix 2. 'Risk of bias' assessment

'Risk of bias' domains

Random sequence generation (selection bias due to inadequate generation of a randomised sequence)

For each included trial, we described the method used to generate the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.

« Low risk of bias: trial authors achieved sequence generation using computer-generated random numbers or a random numbers
table. Drawing lots, tossing a coin, shuffling cards or envelopes, and throwing dice are adequate if an independent person performed
this who was not otherwise involved in the trial. We considered use of the minimisation technique as equivalent to being random.

« Unclear risk of bias: insufficient information about the sequence generation process.

« High risk of bias: the sequence generation method was non-random or quasi-random (e.g. sequence generated by odd or even date
of birth; sequence generated by some rule based on date (or day) of admission; sequence generated by some rule based on hospital
or clinic record number; allocation by judgement of the clinician; allocation by preference of the participant; allocation based on
the results of a laboratory test or a series of tests; or allocation by availability of the intervention).
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(Continued)
Allocation concealment (selection bias due to inadequate concealment of allocation before assignment)

We described for each included trial the method used to conceal allocation to interventions before assignment, and we assessed
whether intervention allocation could have been foreseen in advance of or during recruitment or changed after assignment.

« Low risk of bias: central allocation (including telephone, interactive voice recorder, Internet-based and pharmacy-controlled ran-
domisation); sequentially numbered drug containers of identical appearance; sequentially numbered, opaque, sealed envelopes.

« Unclear risk of bias: insufficient information about the allocation concealment.

« High risk of bias: used an open random allocation schedule (e.g. a list of random numbers); used assignment envelopes without
appropriate safeguards; alternation or rotation; date of birth; case record number; any other explicitly unconcealed procedure.

We also evaluated trial baseline data to incorporate assessment of baseline imbalance into the 'Risk of bias' judgement for selection
bias (Corbett 2014).

Chance imbalances may also affect judgements on the risk of attrition bias. In the case of unadjusted analyses, we distinguished be-
tween trials that we rate as being at low risk of bias on the basis of both randomisation methods and baseline similarity, and trials
that we judge as being at low risk of bias on the basis of baseline similarity alone (Corbett 2014). We re-classified judgements of un-
clear, low, or high risk of selection bias as specified in Appendix 3.

Blinding of participants and study personnel (performance bias due to knowledge of the allocated interventions by partici-
pants and personnel during the trial)

We evaluated the risk of detection bias separately for each outcome (Hrébjartsson 2013). We noted whether endpoints were self-re-
ported, investigator-assessed, or adjudicated outcome measures (see below).

« Low risk of bias: blinding of participants and key study personnel was ensured, and it was unlikely that the blinding could have been
broken; no blinding or incomplete blinding, but we judge that the outcome is unlikely to have been influenced by lack of blinding.

« Unclear risk of bias: insufficient information about blinding of participants and study personnel; the trial does not address this out-
come.

« High risk of bias: no blinding or incomplete blinding, and the outcome is likely to have been influenced by lack of blinding; blinding
of trial participants and key personnel attempted, but likely that the blinding could have been broken, and the outcome is likely to
be influenced by lack of blinding.

Blinding of outcome assessment (detection bias due to knowledge of the allocated interventions by outcome assessment)

We evaluated the risk of detection bias separately for each outcome (Hrébjartsson 2013). We noted whether endpoints were self-re-
ported, investigator-assessed, or adjudicated outcome measures (see below).

« Lowrrisk of bias: blinding of outcome assessment is ensured, and it is unlikely that the blinding could have been broken; no blinding
of outcome assessment, but we judge that the outcome measurement is unlikely to have been influenced by lack of blinding.

« Unclear risk of bias: insufficient information about the blinding of outcome assessors; the trial did not address this outcome.

« High risk of bias: no blinding of outcome assessment, and the outcome measurement was likely to have been influenced by lack of
blinding; blinding of outcome assessment, but likely that the blinding could have been broken, and the outcome measurement was
likely to be influenced by lack of blinding.

Incomplete outcome data (attrition bias due to quantity, nature, or handling of incomplete outcome data)

For each included trial or each outcome, or both, we described the completeness of data, including attrition and exclusions from
analyses. We stated whether the trial reported attrition and exclusions, and we reported the number of participants included in the
analysis at each stage (compared with the number of randomised participants per intervention/comparator groups). We also noted
if the trial reported the reasons for attrition or exclusion, and whether missing data were balanced across groups or were related to
outcomes. We considered the implications of missing outcome data per outcome such as high dropout rates (e.g. above 15%) or dis-
parate attrition rates (e.g. difference of 10% or more between trial arms).

« Lowrisk of bias: no missing outcome data; reasons for missing outcome data unlikely to be related to true outcome (for survival data,
censoring unlikely to introduce bias); missing outcome data balanced in numbers across intervention groups, with similar reasons
for missing data across groups; for dichotomous outcome data, the proportion of missing outcomes compared with observed event
risk was not enough to have a clinically relevant impact on the intervention effect estimate; for continuous outcome data, plausible
effect size (mean difference or standardised mean difference) among missing outcomes was not enough to have a clinically relevant
impact on observed effect size; appropriate methods, such as multiple imputation, were used to handle missing data.

« Unclearrisk of bias: insufficient information to assess whether missing data in combination with the method used to handle missing
data were likely to induce bias; the trial did not address this outcome.
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High risk of bias: reason for missing outcome data was likely to be related to true outcome, with either imbalance in numbers or
reasons for missing data across intervention groups; for dichotomous outcome data, the proportion of missing outcomes compared
with observed event risk enough to induce clinically relevant bias in the intervention effect estimate; for continuous outcome data,
plausible effect size (mean difference or standardised mean difference) among missing outcomes enough to induce clinically rele-
vant bias in observed effect size; 'as-treated' or similar analysis done with substantial departure of the intervention received from
that assigned at randomisation; potentially inappropriate application of simple imputation.

Selective reporting (reporting bias due to selective outcome reporting)

We assessed outcome reporting bias by integrating the results of the appendix 'Matrix of trial endpoints (publications and trial doc-
uments' (Boutron 2014; Jones 2015; Mathieu 2009), with those of the appendix 'High risk of outcome reporting bias according to the
Outcome Reporting Bias In Trials (ORBIT) classification' (Kirkham 2010). This analysis formed the basis for the judgement of selective
reporting.

Low risk of bias: the trial protocol was available and all the trial's prespecified (primary and secondary) outcomes that were of
interest to this review were reported in the prespecified way; the study protocol was unavailable, but it was clear that the published
reports included all expected outcomes (ORBIT classification).

Unclear risk of bias: insufficient information about selective reporting.

High risk of bias: not all the trial's prespecified primary outcomes were reported; one or more primary outcomes were reported
using measurements, analysis methods, or subsets of the data (e.g. subscales) that were not prespecified; one or more reported
primary outcomes were not prespecified (unless clear justification for their reporting was provided, such as an unexpected adverse
effect); one or more outcomes of interest in the Cochrane Review were reported incompletely so that we cannot enter them into
a meta-analysis; the trial report failed to include results for a key outcome that we would expect to have been reported for such a
trial (ORBIT classification).

Other bias

Low risk of bias: the trial appears to be free from other sources of bias.

Unclearrisk of bias: information was insufficient to assess whether animportant risk of bias existed; insufficient rationale or evidence
that an identified problem introduced bias.

High risk of bias: the trial had a potential source of bias related to the specific trial design used; the trial was claimed to be fraudulent;
or the trial had some other serious problem.

Appendix 3. Selection bias decisions

Selection bias decisions for studies that reported unadjusted analyses: comparison of results obtained using method details
alone vs results obtained using method details and study baseline information2

Reported randomi- 'Risk of bias' Information gained from study characteristics data 'Risk of bias' using
sation and alloca- judgement using baseline informa-
tion concealment methods reporting tion and methods
methods reporting
Unclear methods Unclear risk Baseline imbalances present for important prognostic vari- High risk

able(s)

Groups appear similar at baseline for all important prognostic ~ Low risk

variables
Limited or no baseline details Unclear risk
Would generate a Low risk Baseline imbalances present for important prognostic vari- Unclear riskb
truly random sam- able(s)
ple, with robust allo-
cation concealment
Resveratrol for adults with type 2 diabetes mellitus (Review) 50
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Groups appear similar at baseline for all important prognostic ~ Low risk
variables
Limited baseline details, showing balance in some important Low risk
prognostic variablesc
No baseline details Unclear risk
Sequenceisnottruly  High risk Baseline imbalances present for important prognostic vari- High risk
randomised or allo- able(s)
cation concealment
isinadequate Groups appear similar at baseline for all important prognostic ~ Low risk
variables
Limited baseline details, showing balance in some important Unclear risk
prognostic variables¢
No baseline details High risk

aTaken from Corbett 2014; judgements highlighted in bold indicate situations in which the addition of baseline assessments would
change the judgement about risk of selection bias compared with use of methods reporting alone.

bimbalance was identified that appears likely to be due to chance.

CDetails for the remaining important prognostic variables are not reported.

Appendix 4. Description of interventions

Study ID Intervention(s)

(route, frequency, total dose/d)

Comparator(s)
(route, frequency, total dose/d)

Timmers 2016

Trans-resveratrol Softgel Placebo

(cross-over RCT) Oral, daily, 150 mg/d + oral hypoglycaemic agen-

t(s) or diet alone

Oral, daily, 150 mg/d + oral hypoglycaemic agent(s) or
diet alone

Thazhath 2016 Resveratrol capsule Placebo (microcrystalline cellulose) capsule

(cross-over RCT) Oral, twice a day, 1000 mg/d Oral, twice a day, 1000 mg/d

Brasnyo 2011 Trans-resveratrol capsule Placebo (microcrystalline cellulose) capsule

(parallel RCT) Oral, twice a day, 10 mg/d Oral, twice a day, 10 mg/d

C: comparator, I: intervention, RCT: randomised controlled trial.
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Appendix 5. Baseline characteristics (1)

Study ID Intervention(s) and com- Duration of in- Description of partici- Study peri-  Country Setting Ethnic Duration of
parator(s) tervention/fol- pants od groups type 2 dia-
low-up (year to (%) betes
year) (mean
years (SD))
Timmers I: trans-resveratrol + oral hy- 30 days with 30- Adults with well-con- Jun 2012 to Netherlands  Outpatients  White: 100 6.8 (1)
2016 poglycaemic agent(s) or di- day washout pe- trolled type 2 diabetes Jun 2014
et alone riod (cross-over managed by diet and/
(cross-over study) or oral hypoglycaemic
RCT) C: placebo + oral hypogly- agents
caemic agent(s) or diet
alone
Thazhath I: resveratrol 5 weeks with 5- Adults with type 2 dia- Sep2013to  Australia Outpatients  White: 100 5(1)
2016 week washout betes managed by diet Jan 2015
C: placebo period (cross- alone
(cross-over over study)
RCT)
Brasnyo I: trans-resveratrol 4 weeks Adults with type 2 dia- — Hungary Outpatients ~ White: 100 —
2011 betes
C: placebo White: 100 —
(parallel
RCT)

— denotes not reported.

C: comparator, I: intervention, RCT: randomised controlled trial, SD: standard deviation.
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Appendix 6. Baseline characteristics (1)

Study ID Intervention(s) Sex Age HbAlc BMI Comedications/Cointer- Comorbidities
and compara- (female %) (mean years (mean % (mean kg/m?  ventions (%)
tor(s) (SD),orasre- (SD)) (SD)) (%)
ported)
Timmers 2016 | trans-resvera- 0 64 (59.2 to 6.8(0.2) 30.5(0.6) Metformin + sulphony- —
trol + oral hypogly- 67.3)a lurea: 35
(cross-over caemic agent(s) or Metformin: 59
RCT) diet alone
Diet only: 6
E: placlebo y qral Cholesterol-lowering
ypogfycaemic medications: 65
agent(s) or diet
alone Anti-hypertensives: 71
Thazhath I: resveratrol 27 67.5(1.6) 6.4(0.2) 27.7(1.4) Diet 0
2016
C: placebo
(cross-over
RCT)
Brasnyo 2011 I: trans-resveratrol 0 58 (8) 7.5(2.2) — Angiotensin-convert- Ischaemic heart disease: 10
ing enzyme inhibitor or Peripheral arterial disease: 10
(parallel RCT) angiotensin Il receptor Hypercholesterolaemia: 50
blocker: 100 Angina pectoris: 0
Diabetic neuropathy: 0
Diabetic nephropathy: 70
C: placebo 0 53(11) 7.6(1.8) — Angiotensin-convert- Ischaemic heart disease:11

ing enzyme inhibitor or
angiotensin Il receptor
blocker: 100

Peripheral arterial disease: 11
Hypercholesterolaemia: 44
Angina pectoris: 11

Diabetic neuropathy: 22
Diabetic nephropathy: 44

— denotes not reported

aMedian and 95% confidence interval.

BMI: body mass index, C: comparator, HbAlc: glycosylated haemoglobin Alc, I: intervention, RCT: randomised controlled trial, SD: standard deviation.
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Appendix 7. Matrix of study endpoints (publications and trial documents)

Timmers 2016 Endpoints quoted in trial document(s) (ClinicalTrials.gov, FDA/EMA document, manufactur-
er's website, published design paper)a;c

Source: NCT01638780

Primary outcome measure: insulin sensitivity (overall, muscle and liver specific), time frame: 30
days after supplementation

Secondary outcome measure(s): muscle mitochondrial oxidative capacity, intramyocellular lipid
content, intrahepatic lipid content, intracardiac lipid content, heart function; time frame for all
outcomes: 30 days after supplementation

Other outcome measure(s): —

Trial results available in trial register: no

Endpoints quoted in publication(s)b:¢

Primary outcome measure(s): insulin sensitivity

Secondary outcome measure(s): intrahepatic lipid content, intramyocellular lipids, mitochondri-
al function (in vivo and ex vivo), blood pressure, and cardiac function

Other outcome measure(s): adverse events

Endpoints quoted in abstract of publication(s)b;c

Primary outcome measure(s): (main outcome measure) insulin sensitivity by the hyperinsuli-
naemic-euglycaemic clamp technique

Secondary outcome measure(s): —

Other outcome measure(s): intrahepatic lipid content, intramyocellular lipid content, systolic
blood pressure, ex vivo mitochondrial function

Thazhath 2016 Endpoints quoted in trial document(s) (ClinicalTrials.gov, FDA/EMA document, manufactur-
er's website, published design paper)a;c

Source: ACTRN12613000717752

Primary outcome measure: plasma total GLP-1 concentrations (concentrations measured at time
point =-5, 15, 30, 45, 60, 90, 120, 150, 180, and 240 minutes in relation to consumption of the test
meal at time point = 10 minutes)

Secondary outcome measure(s): gastric half-emptying time as measured by 13C-octanoic breath
test (breath samples collected at time point =5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, and 60 minutes,
and then every 15 minutes until time point = 240 minutes), blood glucose concentrations (concen-
trations measured at time point =-5, 15, 30, 45, 60, 90, 120, 150, 180, and 240 minutes in relation to
consumption of the test meal at time point = 10 minutes)

Other outcome measure(s): —

Trial results available in trial register: no

Endpoints quoted in publication(s)bsc

Primary outcome measure(s): postprandial AUC for plasma total GLP-1

Resveratrol for adults with type 2 diabetes mellitus (Review) 55
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(Continued)
Secondary outcome measure(s): changes in AUC blood glucose concentrations, fasting and peak
postprandial GLP-1, blood glucose concentrations, HbAlc, gastric emptying, daily energy intake,
body weight
Other outcome measure(s): adverse effects
Endpoints quoted in abstract of publication(s)b:¢
Primary outcome measure(s): —
Secondary outcome measure(s): —
Other outcome measure(s): plasma total GLP-1 concentrations, fasting and peak postprandial
GLP-1 and blood glucose concentrations, HbAlc, gastric emptying, daily energy intake, and body
weight

Brasnyo 2011 Endpoints quoted in trial document(s) (ClinicalTrials.gov, FDA/EMA document, manufactur-

er's website, published design paper)a;c

Source: NT

Endpoints quoted in publication(s)bs¢

Primary outcome measure: —
Secondary outcome measure(s): —¢

Other outcome measure(s): insulin resistance/sensitivity, creatinine-normalised ortho-tyrosine
levelin urine samples (as a measure of oxidative stress), incretin levels and phosphorylated protein
kinase B (pAkt):protein kinase B (Akt) ratio in platelets

Endpoints quoted in abstract of publication(s)b:¢

Primary outcome measure(s): —
Secondary outcome measure(s): —

Other outcome measure(s): insulin resistance/sensitivity (homeostasis model of assessment for
insulin resistance), creatinine-normalised ortho-tyrosine level in urine samples (as a measure of ox-
idative stress), incretin levels and phosphorylated protein kinase B (pAkt):protein kinase B (Akt) ra-
tio in platelets, homeostasis model of assessment of beta-cell function, adverse effects

— denotes not reported.

aTrial document(s) refers to all available information from published design papers and sources other than regular publications (e.g.
FDA/EMA documents, manufacturers' websites, trial registers).

bPublication(s) refers to trial information published in scientific journals (primary references, duplicate publications, companion doc-
uments, or multiple reports of a primary trial).

CPrimary and secondary outcomes refers to verbatim specifications in publications/records. Unspecified outcome measures refers to
all outcomes not described as primary or secondary outcome measures.

AUC: area under the curve, EMA: European Medicines Agency, FDA: Food and Drug Administration (US), GLP-1: glucagon-like peptide
1, HbAlc: glycosylated haemoglobin Alc, NT: no trial document available, pAkt: phosphorylated protein kinase B.

Appendix 8. High risk of outcome reporting bias according to ORBIT classification

Study ID Outcome High risk of bias High risk of bias High risk of bias High risk of bias
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(Continued)
(category A)a (category D)b (category E)¢ (category G)d
Timmers 2016 ND
Thazhath 2016 ND
Brasnyo 2011 ND

aClear that outcome was measured and analysed; study report states that outcome was analysed but reports only that result was not
significant.

(Classification 'A, Table 2, Kirkham 2010)

bClear that outcome was measured and analysed; study report states that outcome was analysed but does not report results.
(Classification 'D', Table 2, Kirkham 2010)

CClear that outcome was measured; clear that outcome was measured but not necessarily analysed; judgement says likely to have
been analysed but not reported because of non-significant results.

(Classification 'E', Table 2, Kirkham 2010)

dUnclear whether the outcome was measured; not mentioned but clinical judgement says likely to have been measured and
analysed but not reported on the basis of non-significant results.

(Classification 'G', Table 2, Kirkham 2010)

ND: none detected, ORBIT: Outcome Reporting Bias In Trials.
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ed to B-cell function (HOMAIR and HOMADb, re-
spectively) were calculated as in Nagaretani
et al.and Matthews et al., respectively" (10)

§ Appendix 9. Definition of endpoint measurementa
<
%, Study ID All-cause Dia- Dia- HbAlc Health- FBG Insulin sensitivity Socioeco-  Se-
S mortality  betes-re- betes-re- related nomicef-  vere/seri-
> lated lated quality of fects ous
& complica- mortality life adverse
£ tions events
-
§ Timmers NR NR NR Glyco- NR Fasting "Insulin Sensitivity (HOMA-IR) and Substrate NR ND
g 2016 sylated blood glu-  Kinetics Assessed by
v haemo- cose (10) Hyperinsulinemic-Euglycemic Clamp" (10)
% globin Alc
(7]
: (10)
o
€| Thazhath  NR NR NR Glyco- NR Fasting NR NR ND
= 2016 sylated blood glu-
2 haemo- cose (10)
2 globin Alc
(10)
Brasnyo NR NR NR NR NR NR HOMA-IR: "The values of homeostasis model NR ND
2011 of assessment for insulin resistance and relat-

aln addition to the definition of endpoint measurement, description of who measured the outcome (AO: adjudicated outcome measurement; I0: investigator-assessed out-
come measurement; SO: self-reported outcome measurement).

FBG: fasting blood glucose, HbAlc: glycosylated haemoglobin Alc, HOMA-IR: homeostasis model of assessment for insulin resistance, ND: not defined, NR: not reported.

8S

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*33UaPIAS parshaL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) ay 1 020z @ y3uAdod

(ma1nay) snypdw sa3aqelp z 9dA) Yy3im synpe 1oj joeIdansay

6S

Appendix 10. Adverse events (I)

Study ID Intervention(s) and comparator(s)  Partici- Deaths Deaths Partici- Partici- Partici- Partici-
pantsin- (N) (%) pants with pants with pants with pants with
cluded in atleastone atleastone atleastone at least one
analysis adverse adverse severe/seri- severe/seri-
(N) event event ous adverse ous adverse

(N) (%) event event
(N) (%)

Timmers 2016 I: trans-resveratrol + oral hypogly- 17 0 0 0 0 0 0

caemic agent(s) or diet alone

(cross-over RCT)

C: placebo + oral hypoglycaemic 17 0 0 0 0 0 0
agent(s) or diet alone

Thazhath 2016 I: resveratrol 14 0 0 0 0 0 0

(cross-overRCT) ¢ placebo 14 0 0 0 0 0 0

Brasnyo 2011 I: trans-resveratrol 10 0 0 0 0 0 0

(parallel RCT) C: placebo 9 0 0 0 0 0 0

— denotes not reported.

C: comparator, I: intervention, N: number of participants.
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Appendix 11. Adverse events (1)

Study ID Intervention(s) and comparator(s) Partici- Partici- Partici- Partici- Partici- Partici- Partici-
pantsin- pants dis- pants dis- pants with pants with pants with pants with
cluded in continuing  continuing  atleastone atleastone atleastone atleastone
analysis study due study due hospitalisa- hospitalisa- outpatient outpatient
(N) to an ad- to an ad- tion tion treatment treatment

verseevent verseevent (N) (%) (N) (%)
(N) (%)
Timmers I: trans-resveratrol + oral hypoglycaemic 17 0 0 0 0 0 0
2016 agent(s) or diet alone
C: placebo + oral hypoglycaemic agent(s) or 17 0 0 0 0 0 0
diet alone

Thazhath I: resveratrol 14 0 0 0 0 0 0

2016

C: placebo 14 0 0 0 0 0 0
Brasnyo I: trans-resveratrol 10 0 0 0 0 0 0
2011

C: placebo 9 0 0 0 0 0 0

— denotes not reported.

C: comparator, I: intervention.
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Appendix 12. Adverse events (lll)

Study ID Intervention(s) and comparator(s) Participants Participants Participants Participants
included in with a spe- with at least with at least
analysis cific adverse one specif- one specif-
(N) event ic adverse ic adverse

(description)  events event
(N) (%)

Timmers 2016  I: trans-resveratrol + oral hypoglycaemic 17 0 0 0

agent(s) or diet alone
C: placebo + oral hypoglycaemic agent(s) or 17 0 0 0
diet alone

Thazhath I: resveratrol 14 0 0 0

2016

C: placebo 14 0 0 0
Brasnyo 2011 I: trans-resveratrol 10 0 0 0
C: placebo 9 0 0 0
— denotes not reported.
C: comparator, I: intervention.
Appendix 13. Survey of study investigators providing information on included trials
Study ID Date study au- Date study au- Date study au- Date study author provided data
thor contacted thor replied thor asked for (short summary)
additional infor-
mation
(short summa-
ry)

AC- 09 Jan 2019 No reply NA NA

TRN12614000891628

Brasnyo 2011 23 November No reply NA NA

2015

CTRI/2017/04/0083809 Jan 2019 No reply NA NA

IRC- 09 Jan 2019 No reply NA NA

T20171118037528N1

IRC- 09 Jan 2019 No reply NA NA

T201601022394N19

IRC- 09 Jan 2019 No reply NA NA

T201411112394N14
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(Continued)

NCT01158417 07 August 2019 No reply NA NA
NCT01881347 07 August 2019 No reply NA NA
NCT02549924 07 August 2019 No reply NA NA
SLCTR/2018/019 Not contacted (estimated trial completion date January 2019)

Timmers 2016

11 September 2018 (individual participant data on
HbA1c, fasting insulin, and fasting blood glucose
(baseline and end of study values were shared).
Later in May 2019, the author contacted us and
provided corrected data for fasting insulin and fast-
ing blood glucose to calculate insulin resistance

10 Sep 2018 11 Sep 2018 See summary

(HOMA-IR).
Thazhath 2016 28 November 06 December 07 December 07 December 2015 (participants' data on HbAlc
2015 2015 2015 (requested and fasting blood glucose for both study periods
for change from  were shared)
baseline values
for outcomes)
Verges 2014 Not contacted (conference abstract without contact information)

HbA1c: glycosylated haemoglobin Alc, HOMA-IR: homeostasis model of assessment for insulin resistance, NA: not applicable.
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Appendix 14. Checklist to aid consistency and reproducibility of GRADE assessments

Dia- All-cause Dia- Health-re- Adverse HbAlc Socioeco-
betes-relat- mortality betes-relat- lated quali- events nomic ef-
ed compli- ed mortali- ty of life fects
cations ty
Study limi-  Was random sequence generation used (i.e. NR Yes Yes NR Yes Yes NR
tations no potential for selection bias)?
(risk of
bias)a Was allocation concealment used (i.e. no po- Unclear Unclear Unclear Unclear
tential for selection bias)?
Was there blinding of participants and per- Yes Yes Yes Yes
sonnel (i.e. no potential for performance
bias)?
Was there blinding of outcome assessment Yes Yes Yes Yes
(i.e. no potential for detection bias)?
Was an objective outcome used? Yes Yes Yes Yes
Were more than 80% of participants enrolled Yes Yes Yes Yes
in trials included in the analysis (i.e. no poten-
tial reporting bias)?e
Were data reported consistently for the out- Yes Yes Yes Yes
come of interest (i.e. no potential selective re-
porting)?
No other biases reported (i.e. no potential of Yes Yes Yes Yes
other bias)?
Did the trials end up as scheduled (i.e. not Yes Yes Yes Yes
stopped early)?
Inconsis- Point estimates did not vary widely? NA NA NA Yes
tencyb
To what extent did confidence intervals over- NA NA NA Substantial

lap (substantial: all confidence intervals over-
lap at least one of the included studies' point
estimates; some: confidence intervals over-
lap but not all overlap at least one point esti-
mate; no: at least one outlier: where the con-
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(Continued)

fidence interval of some of the studies does
not overlap with those of most included stud-
ies)?

Was the direction of effect consistent?

What was the magnitude of statistical hetero-
geneity (as measured by I?) - low (1* < 40%),
moderate (12 40% to 60%), high I > 60%)?

Was the test for heterogeneity statistically
significant (P <0.1)?

Indirect-
nessa

Were the populations in included studies ap-
plicable to the decision context?

Were the interventions in the included studies
applicable to the decision context?

Was the included outcome not a surrogate
outcome?

Was the outcome time frame sufficient?

Were the conclusions based on direct com-
parisons?

Impreci-
sion¢

Was the confidence interval for the pooled es-
timate not consistent with benefit and harm?

What is the magnitude of the median sample
size (high: 300 participants, intermediate: 100
to 300 participants, low: < 100 participants)?¢

What was the magnitude of the number of in-
cluded studies (large: > 10 studies, moderate:
5to 010 studies, small: <5 studies)?e

Was the outcome a common event (e.g. oc-
curs more than 1/100)?

NA NA

NA NA

NA NA
Applicable Applicable
Highly ap- Highly ap-
plicable plicable
Yes Yes
Insufficient Insufficient
(V) (V)

Yes Yes

NA NA

Low (V) Low (V)
Small (V) Small (v)
NA NA

NA Yes

NA Low

NA Not statisti-
cally signifi-
cant

Applicable Applicable

Highly ap- Highly ap-

plicable plicable)

Yes No (¥)

Insufficient Insufficient

(V) (V)

Yes Yes

NA No (¥)

Low (¥) Low (v)

Small (V) Small (v)

NA NA
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(Continued)

Publication = Was a comprehensive search conducted?
biasd

Was grey literature searched?

Were no restrictions applied to study selec-
tion on the basis of language?

Was there no industry influence on studies in-
cluded in the review?

Was there no evidence of funnel plot asym-
metry?

Was there no discrepancy in findings between
published and unpublished trials?

Yes Yes
Yes Yes
Yes Yes
Yes Yes
NA NA
NA NA

Yes Yes
Yes Yes
Yes Yes
Yes Yes
NA NA
NA NA

aQuestions on risk of bias are answered in relation to the majority of the aggregated evidence in the meta-analysis rather than to individual studies.

bQuestions on inconsistency are primarily based on visual assessment of forest plots and the statistical quantification of heterogeneity based on I2.

When judging the width of the confidence interval, it is recommended to use a clinical decision threshold to assess whether the imprecision is clinically meaningful.
dQuestions address comprehensiveness of the search strategy, industry influence, funnel plot asymmetry, and discrepancies between published and unpublished studies.

eDepends on the context of the systematic review area.

(V): key item for possible downgrading of the quality of evidence (GRADE), as shown in the footnotes of the 'Summary of finding' table(s); GRADE: Grading of Recommenda-
tions Assessment, Development and Evaluation; HbAlc: glycosylated haemoglobin Alc.

NA: not applicable.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The 'Method and timing of outcome measurement' section under methods has been changed. We changed the timing of outcome
measurement to include any time point.

NOTES

Portions of the background and methods sections, the appendices, additional tables, and Figures 1 to 3 of this review are based on a
standard template established by the CMED Group.
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