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5 Introduction

5.1 Definition and description of diabetes mellitus

The group of metabolic diseases that results from failures in insulin action, insulin
secretion, or both is called diabetes. The known forms of diabetes are type 1
diabetes, type 2 diabetes, gestational diabetes mellitus and other specific forms
of diabetes such as genetic defects of the f-cell or insulin action,
endocrinopathies caused by excess quantities of hormones that antagonize
insulin action, diseases of the exocrine pancreas, infections, chemical- or drug-
induced diabetes, uncommon types of immune-mediated diabetes or other
genetic syndroms that are sometimes related to diabetes. One of the types of
diabetes not discussed in this paper, type 1 diabetes mellitus, is caused by the
destruction of the B-cells and typically results in an absolute insulin deficiency.
Type 2 diabetes, formerly also known as adult-onset diabetes or non-insulin-
dependent diabetes mellitus (NIDDM), is characterized by an ineffectiveness of
the body to use insulin (1). This type of diabetes accounts for approximately 90-
95% of people suffering from diabetes. Unlike type 1 diabetic patients, type 2
diabetics, gestational diabetics and patients with other specific forms of diabetes
do not need insulin to survive but may need it for glycaemic control. (2)

The chronic hyperglycaemia that occurs in a diabetic patient leads to long-term
damage of organs like the blood vessels, eyes, kidneys, nerves, and the heart.
Severity of type 2 diabetes can range from a predominant insulin resistance (IR)
with a relative lack of insulin to a predominant failure in insulin secretion with IR.
Type 2 diabetes mellitus (T2DM) often goes years without being diagnosed due
to the gradual development of hyperglycaemia and the lack of classic symptoms
in early stages when the diabetes is not severe enough. Insulin concentrations
may even seem normal or increased in type 2 diabetics, but their higher blood
sugar levels show a B-cell malfunction in these cases. A large percentage of type
2 diabetics suffer from adiposity. Generally, elderly, obese and people lacking
physical exercise are at higher risk for developing diabetes. Diabetes is also more
common in women with prior gestational diabetes and people with dyslipidemia

and hypertension. (2)



According to the Global Burden of Disease 2016 Causes of Death Collaborators,
diabetes takes the 10" place in the ranking of the 10 leading causes of total years
of life lost (YLL) in Austria, while in the United States (US) and Germany, diabetes
fortunately did not make it onto the list (3). When it comes to the ranking of the
leading causes for years lived with disease/disability (YLD), diabetes makes for
a scary 3" place in the US, while it takes 8! place in the German ranking and is
ranked 9" in Austria — making diabetes a lesser problem in Austria compared to
many other Western European countries (4). In Austria, diabetes is the 10"
leading cause of all-age disability-adjusted life years (DALYSs), while in Germany
it is the 8" leading cause and in the US, it even accounts for the 6" leading cause
of all-age DALYs (5). Looking at the development over time, diabetes has gone
from 23" place in 1990 and 16" place in 2006 to being ranked 12t in 2016 in the
list of the leading level 3 causes for total DALYs (5). Meanwhile, its place in the
ranking of the 30 leading level 4 causes of YLDs has barely changed — going
from a 9" place in 1990 and 2006 to an 8" place in 2016 (4). While in 1990,
diabetes did not even make it onto the list of the 30 leading level 3 causes for
total YLLs being ranked 32" in the low socio-demographic index (SDI) group, it
ranked 23" in 2006 and 21stin 2016 (3). In the high SDI group, diabetes has risen
from rank 13 in 1990 to rank 11 in 2006 and 2016 (3). The trends for YLL and
especially DALYs are evidence to just how important good diabetes therapy
options have become.

There are several ways to achieve glycaemic control and improve insulin
resistance; however, restoration to a normal state is rather rare (2). These
measures include diet, physical activity, weight reduction, oral glucose-lowering
agents and/or subcutaneous insulin injections (6). Another option that is
becoming more and more common is the use of supplements to help achieve
glycaemic control. Supplements are becoming more popular now that everything
is accessible easily on the internet and the web also allows a fast spread of
information through bloggers and other forums that praise the efficacy of these
supplements. The question that arises from this movement is: Do supplements
really help? This systematic review and meta-analysis aims to examine the

influence of supplements on glycaemic parameters in people suffering from



diabetes mellitus type 2. Until now, a review and meta-analysis of this scale that
examines every supplement that has ever been used in an randomized controlled

trial (RCT) has never been done before.

5.2 Classification of diabetes

Table 1 shows the diagnostic criteria for diabetes mellitus according to the World
Health Organization (WHO) as well as the American Diabetes Association (ADA).
Glycated haemoglobin (HbA1c) is a widely used standard biomarker to measure
chronic glycaemia, reflecting average glucose levels from the last two to three
months (2).

Table 1: Diagnostic criteria for diabetes mellitus [modified after (2)]

mg/dL | mmol/L % Note

Tests should be performed in a laboratory
using methods that are National Glycohe-

Glycated Haemo- N/A N/A 6.5 moglobin Standardization Program certified

globin and standardized to the Diabetes Control
and Complications Trial assay.

Fasting plasma 2126 27.0 N/A Fasting = no caloric intake for 28 hours

| glucose

2-h plasma glu- Tests should be performed according to

cose in an 75-h 2200 2111 N/A | WHO regulations (75g anhydrous sugar dis-

OGTT solved in water)

Random plasma 5200 >11.1 N/A In patients exhibiting classic symptoms of

|glucose B - hyperglycaemia or a hyperglycaemic crisis

N/A = not applicable, WHO = World Health Organization

5.3 Prevalence of diabetes mellitus

The prevalence of diabetes in individuals aged >18 years worldwide was 8.5% in
2014 compared to 4.7% in 1980 while the total count of diabetics went from
108 million people in 1980 to 422 million people in 2014 (7). Prediction models
report an estimated number of 592 million diabetics in the year 2035 (8). In 2004,
the number of people suffering from diabetes mellitus was 220.5 million with the
Western Pacific being ranked 15! as the region with the most diabetics with a total
of 56 million people (9). However, the fastest rise of diabetes prevalence has

been taking place in middle- and low-income countries (7).



Figures 1 and 2 show the global prevalence of adults with a fasting blood glucose

=7.0 mmol/L or on medication for raised blood glucose in 2014 separated in male

and female populations.
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Figure 1: Global prevalence of elevated fasting blood sugar* in men aged 218 years in
2014 (age standardized estimate) [modified after (10)]
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Figure 2: Global prevalence of elevated fasting blood sugar* in women aged 218 years in
2014 (age standardized estimate) [modified after (10)]



5.4 Use of supplements for glycaemic control in different

countries

While non-antioxidant as well as antioxidant micronutrients are supposed to have
an influence on the development and the complications of type 2 diabetes,
especially micronutrients and vitamins with an antioxidant function play an
important role since the complications and consequences of the disease arise
from an imbalance between the formation of free radicals and their control by
natural antioxidants (11, 12).

Diabetes cost the US-American healthcare system 245 billion dollars in 2012 and
this sum is expected to grow as the number of diagnosed individuals increases
(13). However, the efficacy of antidiabetic medication of 41% is low (14, 15) and
a stable blood sugar control for more than 8 years is lacking (16). The use of
metformin is associated with side effects like gastrointestinal discomfort and a
potential toxicity and adverse events during sulfonylurea treatment include weight
gain, hypoglycaemia and cardiovascular damage (17). Additionally, pioglitazone
treatment goes along with an elevated risk of edema, bladder cancer and distal
bone fractures in postmenopausal women (16). Hence, more and more patients
try to manage their diabetes with alternative medicine and supplements. The use
of supplements is a huge market with US-American citizens spending 12.8 billion
dollars out-of-pocket on natural product supplements in 2012 (18). This is about
24% of their out-of-pocket expenditures on prescription drugs (18). Since the
family income in American households has increased, out-of-pocket purchases
of supplements and other complementary approaches have gone up significantly
(18).

Although health claims about nutritional supplements are prohibited in Austria,
Austrians spend about 100 million euros annually on supplements. Magnesium
supplements appear to be the most popular. However, two thirds of these
magnesium supplements contain amounts of magensium way above the daily
requirement. This can lead to vomiting, diarrhea, insomnia, irritations of the skin
and could damage the liver and kidneys. In addition, the wrong combinations of

supplements could interfere with their absorption. (19)



According to the 2016 forsa-survey in Germany, two thirds of the 1001
participants consumed at least one nutritional supplement in the 6-month period
before the survey. The majority of consumers, as well as, about 50% of the total
number of survey-participants believe in a health benefit through the use of
supplements. While young adults under the age of 29 are more likely to use
supplementation, level of education had no influence on the likelihood of
supplement use. However, a higher level of education leads to a greater belief in
the efficacy. Overall, 51% of the people believed in the efficacy of supplements
while 38% of them also said that they hardly feel informed about the risks of
nutritional supplementation. (20)

Surveys like these are an indication for how important it is to perform reviews and
meta-analyses like this one to clarify the current situation and state of knowledge

on supplements.



6 Hypothesis

HO: In RCTs, the use of supplements (vitamin C, vitamin D, vitamin E, vitamin C
+ E, vitamin B6, folate + vitamin B6 and 12, calcium + vitamin D, vitamin E +
alpha-lipoic acid, alpha-lipoic-acid, linoleic acid, fish oil, EPA, EPA + DHA, n-3
fatty acids + low-dose aspirin, amino acids (AAs), magnesium, zinc, selenium,
chromium, cinnamon, probiotics, synbiotics, prebiotics, flaxseed, zinc + flaxseed
oil, garlic, coenyzme Q10, antioxidant supplements, resveratrol, Pancreas Tonic,
sucralose, pistachios, yeast, the mushroom Agaricus blazei Murill (ABM), tea
extract, silymarin, Pycnogenol, soy, cranberry extract, anthocyanin, DAG,
Caiapo, diabetes-specific oral nutritional supplements (ONS), DBCare, ginger, M.
charantia, Nigella sativa (N. sativa), whortleberry, Korean red ginseng (Panax
ginseng) rootlets, Gingko biloba (G. biloba) L. leaves dry extract, berberine,
Danzhijiangtang capsules (DJC, a traditional Chinese medicine), minerals +
vitamins, zinc + vitamins + minerals, magnesium + zinc, melatonin + zinc) in
T2DM patients has no influence on glycaemic outcomes (HbA1c, glucose, insulin,
HOMA-IR [homeostasis model assessment-estimated insulin resistance],
HOMA-beta, QUICKI, adiponectin, C-peptide, 2-h 75 g OGTT glucose).

H1: In RCTs, the use of supplements (vitamin C, vitamin D, vitamin E, vitamin C
+ E, vitamin B6, folate + vitamin B6 and 12, calcium + vitamin D, vitamin E +
alpha-lipoic acid, alpha-lipoic-acid, linoleic acid, fish oil, EPA, EPA + DHA, n-3
fatty acids + low-dose aspirin, AAs, magnesium, zinc, selenium, chromium,
cinnamon, probiotics, synbiotics, prebiotics, flaxseed, zinc + flaxseed oil, garlic,
coenyzme Q10, antioxidant supplements, resveratrol, Pancreas Tonic,
sucralose, pistachios, yeast, ABM, tea extract, silymarin, Pycnogenol, soy,
cranberry extract, anthocyanin, DAG, Caiapo, diabetes-specific ONS, DBCare,
ginger, M. charantia, N. sativa, whortleberry, Korean red ginseng (Panax
ginseng) rootlets, G. biloba L. leaves dry extract, berberine, DJC, minerals +
vitamins, zinc + vitamins + minerals, magnesium + zinc, melatonin + zinc) in
T2DM patients has an influence on glycaemic outcomes (HbA1c, glucose, insulin,
HOMA-IR, HOMA-beta, QUICKI, adiponectin, C-peptide, 2-h 75 g OGTT

glucose).



7 Methods

7.1 Data sources and searches

The preliminary registration number of the present systematic review and meta-
analysis within the PROSPERO database ,International prospective register of
systematic reviews" is 76434.

A literature search was performed in the online databases PubMed (from 1966),
Web of Science (from 1899) and the Cochrane Trial Register until May 2017.
PubMed was searched using the search terms: (supplement*[tiab] OR
vitamin*[tiab] OR multimineral*[tiab] OR cholecalciferol[tiab] OR
ergocalciferol[tiab] OR ascorbic acid[tiab] OR antioxidant*[tiab] OR protein[tiab]
OR amino acid*[tiab] = OR micronutrient*[tiab] OR calcium[tiab] OR
magnesium[tiab] OR potassium[tiab] OR selenium[tiab] OR iron[tiab] OR
zinc[tiab] OR omega 3[tiab] OR fatty acid*[tiab] OR fiber[tiab] OR fibre[tiab] OR
beta carotene[tiab] OR folic acid[tiab] OR niacin[tiab] OR thiamine[tiab] OR
riboflavin[tiab] OR eicosapentaenoic acid[tiab] OR docosahexaenoic acid[tiab]
OR linolenic acid[tiab] OR olive oil[tiab] OR inulin[tiab] OR psyllium[tiab] OR
cellulose[tiab] OR copperftiab] OR iodine[tiab] OR prebiotics[tiab] OR
probiotics[tiab] OR synbiotics[tiab]) AND (diabetes[MeSH]) AND (Hemoglobin A,
Glycosylated[tiab] OR insulin[tiab] OR fasting serum glucosel[tiab] OR fasting
plasma glucose[tiab] OR fasting glucose[tiab] OR glucose tolerance[tiab] OR
hemoglobin A1c[tiab] OR glycated hemoglobin[tiab]) NOT (Case-Control
Studies[MeSH] OR Cohort Studies[MeSH] OR case-control[tiab] OR cohort[tiab]
OR case-report[tiab] OR adolescents[All Fields] OR children[All Fields] OR
gestational[tiab] OR pregnant[tiab] OR pregnancy[tiab]) NOT (rats[tiab] OR
monkeys][tiab] OR primates[tiab] OR rabbits[tiab] OR cats[tiab] OR dogs[tiab] OR
mice[tiab] OR pigs[tiab] OR cows[tiab]) AND ((Randomized Controlled Trial[ptyp]
OR Clinical Trial[ptyp]) AND humans[MeSH Terms] AND adultiMeSH Terms]),
while Web of Science was searched using the terms: TS=(supplement*[tiab] OR
vitamin*[tiab] OR  multimineral*[tiab] OR  cholecalciferoltiab] OR
ergocalciferol[tiab] OR ascorbic acid[tiab] OR antioxidant*[tiab] OR protein[tiab]
OR amino acid*[tiab] OR micronutrient*[tiab] OR calcium[tiab] OR
magnesium[tiab] OR potassium[tiab] OR selenium[tiab] OR iron[tiab] OR



zinc[tiab] OR omega 3[tiab] OR fatty acid*[tiab] OR fiber[tiab] OR fibre[tiab] OR
beta carotene[tiab] OR folic acid[tiab] OR niacin[tiab] OR thiamine[tiab] OR
riboflavin[tiab] OR eicosapentaenoic acid[tiab] OR docosahexaenoic acid[tiab]
OR linolenic acid[tiab] OR olive oil[tiab] OR inulin OR psyllium OR cellulose OR
copper[ OR iodine OR prebiotics OR probiotics OR synbiotics) AND
TS=(diabetes) AND TS=(Hemoglobin A, Glycosylated OR insulin OR fasting
serum glucose OR fasting plasma glucose OR fasting glucose OR glucose
tolerance OR hemoglobin A1c OR glycated hemoglobin) and the Cochrane Trials
Register was searched using: (supplement*(tiab) OR vitamin*(tiab) OR
multimineral*(tiab) OR cholecalciferol(tiab) OR ergocalciferol(tiab) OR ascorbic
acid(tiab) OR antioxidant*(tiab) OR protein(tiab) OR amino acid*(tiab) OR
micronutrient*(tiab) OR calcium(tiab) OR magnesium(tiab) OR potassium(tiab)
OR selenium(tiab) OR iron(tiab) OR zinc(tiab) OR omega 3(tiab) OR fatty
acid*(tiab) OR fiber(tiab) OR fibre(tiab) OR beta carotene(tiab) OR folic
acid(tiab) OR niacin(tiab) OR thiamine(tiab) OR riboflavin(tiab) OR
eicosapentaenoic acid(tiab) OR docosahexaenoic acid(tiab) OR linolenic
acid(tiab) OR olive oil(tiab) OR inulin OR psyllium OR cellulose OR copper OR
iodine OR prebiotics OR probiotics OR synbiotics) AND diabetes. The languages
were restricted to English, German and Dutch.

Additionally, reviews and meta-analyses found through the database search were
screened manually for further eligible studies. The authors were contacted for

trials that could not be accessed online.

7.2 Eligibility criteria

Studies were included if they met the following criteria: 1) RCT design including
crossover design; 2) humans only; 3) adults only (= 18 years); 4) a minimum
intervention duration of 12 weeks; 5) patients with established type 2 diabetes
mellitus; and 6) the assessment of glycaemic control as outcome parameter.
Included in the meta-analysis was the supplementation with: vitamin C, vitamin
D, vitamin E, vitamin C + E, vitamin B6, folate + vitamin B6 and 12, calcium +
vitamin D, vitamin E + alpha-lipoic acid, alpha-lipoic-acid, linoleic acid, fish ail,

EPA, EPA + DHA, n-3 fatty acids + low-dose aspirin, AAs, magnesium, zinc,



selenium, chromium, cinnamon, probiotics, synbiotics, prebiotics, flaxseed, zinc
+ flaxseed oil, garlic, coenyzme Q10, antioxidant supplements, resveratrol,
Pancreas Tonic, sucralose, pistachios, yeast, ABM, tea extract, silymarin,
Pycnogenol, soy, cranberry extract, anthocyanin, diacylglycerol, Caiapo,
diabetes-specific ONS, DBCare, ginger, M. charantia, N. sativa, whortleberry,
Korean red ginseng (Panax ginseng) rootlets, G. biloba L. leaves dry extract,
berberine, DJC, minerals + vitamins, zinc + vitamins + minerals, magnesium +

zinc, melatonin + zinc.

7.3 Exclusion criteria
Studies about gestational diabetes mellitues, type 1 diabetes mellitus and

prediabetes were excluded.

7.4 Data extraction

First, the titles and abstracts of all retrieved records were screened. Full texts of
records that passed the title and abstract screening were retrieved and examined

based on the eligibility and exclusion criteria mentioned above.

7.5 Statistical analysis

The Review Manager 5.3 (Nordic Cochrane Center, Copenhagen) was used to
perform the statistical analysis. Standard pairwise meta-analyses of all studies
that intervened with the same supplement were performed. The pooled effects of
the interventions were examined as mean differences (MD). In a random-effects
model, either the post-intervention means * standard deviations (SD) or the
changes from baselines values * standard deviation of intervention and control
group were compared. If data was given as mean * standard errors or mean and
95% confidence interval (Cl), the standard error was converted into SD using
SD=SEx~N. The confidence interval was converted using SD=[(¥N)x(upper limit-
lower limit)+[tinv(1-0.95;N-1)*2]. The outcomes are depicted as forest plots.
Funnel plots were used for those cases where there were at least five trials using
the same supplement to examine one of the nine outcome parameters. Funnel

plots are used in meta-analyses to identify possible publication bias. In a

10



scatterplot, the therapy effect on the x-axis is plotted against the SD on the y-
axis. A symmetric form indicates a balanced trial publication. Results from bigger
studies should be more precise and therefore closer to the mean formed by all

study results.

11



8 Results

Figure 3 illustrates the process from the 2831 hits in the three databases
PUBMED, Web of Science and the Cochrane Trial Register and the 13 studies
handpicked from reviews and meta-analyses to the 122 trials that were included
in the systematic review and the 105 trials included in the meta-analysis in form

of a flow chart.

Records identified through data-
base searching (until May 10t

2017)
PUBMED (n = 1538) Additional records identified through
Web of Science (n = 919) other sources (handpicking)
Cochrane Trial Register (n = 374) (n=13)

Records excluded

v (n = 2698)
- duplicates

Records screened - study duration <12 weeks
(n = 2844) - drug trials

- studies with prediabetics

\4

- type 1 diabetics,...

Full-text articles excluded, (n = 24)
, - no diabetic control group (n = 4)
Full-text articles assessed - glycaemic control not assessed
for eligibility N (n = 12)
(n =146) - same study population (n = 4)
- diabetes type 1and 2 (n = 1)
- study duration too short (n = 1)

A4 - no supplements (n = 1)
o ) ) - supplement as breakfast replace-
Studies included in qualita- ment (n = 1)
tive synthesis
(n=122)

Not included in quantitative synthe-
sis (meta-analysis), (n = 17)

- only graphical information (n = 5)
- outcome as median (n = 5)

\ 4

y

Studies included in quanti- - no relevant parameters (n = 3)

tative synthesis (meta- - no outcomes for control group
analysis) (n=2)

(n=105) - no standard deviation (n = 1)

- unit not specified (n = 1)

Figure 3: Flow diagram

Table 2 shows the general study characteristics of the 122 studies included in

this review.
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Table 2: General study characteristics of the included trials

Author

Year

Country

Study
design

RCT
name

Funding source

Study
duration

Follow-
Up

Study
population

Sex

Age

Current/
Ex-smokers

Medication

Exercise/
diet

Akbari
Fakhrab
adi et al.
(21)

2014

Iran

RCT

N/A

“Supported by a col-
laboration of the fac-
ulty of Health and
Yazd Diabetes Re-
search Center of Sha-
hid Sadoughi Univer-
sity of Medical Sci-
ences as an MSc dis-
sertation”

12 weeks

N/A

70 T2DM
patients
aged 35-65
years with
neuropathic
signs

31.25%
male in
the in-
terven-
tion,
20%
male in
the pla-
cebo
group

56.7+6.4
in the in-
terven-
tion,
54.846.7
in the pla-
cebo
group

28.7+4.1 in
the interven-
tion, 29.6+3.1
in the placebo

group

N/A

9 in the inter-
vention, 9 in
the placebo
group were
taking oral hy-
poglycaemic
agents
(OHAs), 44
patients took
insulin

1853.5+11
5.9 kcal/d
in the in-
tervention,
1835.4+12
0.8kcal in
the pla-
cebo
group at
week 0,
1723+105.
Okcal in
the inter-
vention,
1805+110.
Okcal in
the pla-
cebo
group at
week 12;
88.2+30.2
Mets/week
in the in-
tervention,
85.2+27.2
in the pla-
cebo
group at
week 0,
87.5+29.8
in the in-
tervention,
85.91+25.9
in the pla-
cebo
group at
week 12

Akilen et
al. (22)

2010

UK
(United
Kingdom)

RCT

N/A

Supported by Thames
Valley University UK;
“Jeffrey Kelson Diabe-
tes and Endocrine

12 weeks

N/A

58 T2D pa-
tients
(HbA1c >
7%)

25 men,
33
women

54.9+9.8

33.3614.20 in
the cinnamon,
32.134£8.30 in
the placebo

90% in the
cinnamon
group never
smoked, 7%

80% in the
cinnamon,
71% in the
placebo group

2 lifestyle
and diet
advice
sessions
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Centre, Central Mid- group at used to took metfor- | as stand-
dlesex Hospital Lon- baseline; smoke, 3% min, 7% in the | ard care;
don; Brent NHS Lon- 32.304£3.87 in | smoke daily; |cinnamon, 8% | no
don; Department of the cinnamon, | 93% in the in the placebo | changes
Dietetics, Brent Na- 31.9447.76 in | placebo group | group took in usual
tional Health Ser- the placebo never sulfonylureas, | PA levels
vices, London; Re- group post-in- | smoked, 0% | 13% in the through-
search and Develop- tervention used to cinnamon, out the
ment Office, Brent smoke, 7% 11% in the study
National Health Ser- smoke daily placebo group
vices, London and took both
Holland and Barrett
Ltd, UK”
Al- 2006 |lIraq RCT N/A N/A 3 months | N/A 101 T2DM | N/A 54.6+9.2 |28.6+4.2 N/A OHAs N/A
Maroof patients
etal.
(23)
Ander- 1997 | China RCT N/A The Diabetes Action |4 months | N/A 180 T2DM |17 55.5+1.2 |24.8+0.5 total | N/A 92 patients Patients
son et al. Foundation partially patients, women/ | total in for group 0, took sulfonyl- | were en-
(24) funded this study with otherwise 33 men |group 0, |25.0£0.5 for urea couraged
grants free of dis- |in group | 55.7+1.2 | group 3.85, (glibenclamid | not to
ease, aged |0, 20 ingroup |24.8+0.4 for e, glinclazid, |change
35-65 years | women/ | 3.85, group 19.2; glipizide), 69 | their usual
(FBG:7.2- |33 men [54.6+1.4 |25.8+1.1 for took phenfor- | diet and
15.5 in group |in group |women in min, 38 took | exercise.
mmol/L, 2- |3.85,26 |19.2; group O, traditional
h blood women/ | 56.4+1.8 |25.0+0.9in Chinese med-
sugar: 9.4- |26 men |for group 3.85, icines, 22
16.7 in group [ women in | 25.0£0.6 in took no
mmol/L, 19.2 group 0, |group 19.2; agents, 9 took
HbA1c 8.0- 53.8+1.8 |24.3+0.5 for insulin; sev-
12.0%) ingroup | men in group eral took >1
3.85, 0, 25.0+£0.5in agent
54.1+£2.3 |group 3.85,
ingroup [24.6+0.6in
19.2; group 19.2
55.1£1.5
for men in
group O,
56.8+1.7
in group
3.85,
55.2+1.8
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
in group
19.2
Ander- [2001 | Tunisia RCT N/A Partially supported 6 months | N/A 110 Tuni- N/A 51.5£1.62 | 28.9+0.15in [ N/A N/A N/A
son et al. “by grants from the sian adults in the the zinc,
(25) Diabetes Action Foun- aged <65 zinc, 29.5+0.16 in
dation, Washington, years with 52.0+1.58 |the chromium,
DC, and Labcatal diabetes for in the 28.6+0.16 in
Pharmaceutical, 25 years chro- the zinc/chro-
Montrouge Cedex, (HbA1c mium, mium,
France” >7.5%, fast- 53.8+1.88 [ 29.6+£0.15in
ing sugar in the the placebo
>8 mmol/L), zinc/chro- | group
60 healthy mium,
controls as 55.5+1.43
reference in the pla-
group for cebo
plasma thio- group
barbituric
acid reac-
tive sub-
stances
Aroetal. [ 1981 |Finland RCT N/A “Supported by the Nu- | crosso- N/A 11 T2DM only 53 N/A N/A 2 on diet ther- | N/A
(26) trition Research Foun- | ver: 3 patients men apy alone, 7
dation of Finnish months, 3 aged 39-69 on 10-15 mg
Sugar Co. Ltd.” A. Aro | months years with a glibenclamide
received “a research mean dura- therapy per
grant from the State tion of day
Medical Research T2DM of
Council of Finland” 6.5 years
(1-15 year
range), 2
220% over-
weight pa-
tients
Ashraf et [ 2011 | Pakistan |RCT N/A N/A 24 weeks | N/A 60 recently |17 40+5.04 | N/A N/A Drugs other | Subjects
al. (27) diagnosed |men/13 |in the in- than the met- | were en-
T2DM pa- |women |terven- formin used in | couraged
tients aged |in the tion, the trial were |to main-
25-70 years | inter- 35+4.58 prohibited. tain nutri-
with FBG vention, |in the pla- tional
<126 mg/dL |16 cebo plan, PA,
men/14 | group and life-
women style as

15




Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
in the constant
placebo as possi-
group ble during
the study.
Bar- 2016 | ltaly RCT N/A “Research grants 24 weeks | N/A 65 non-al- | 70% 58.749.9 |29.3t4.4inin- [ N/A 16% insulin N/A
chetta et from the Sapienza coholic fatty | menin tervention, treatment in
al. (28) University Ateneo Sci- liver dis- inter- 30.8+4.51in the interven-
entific Research and ease pa- vention, placebo group tion, 18% in
the ltalian Minister of tients with 60% in the placebo
University and Re- T2DM aged | placebo group
search” 25-70 group
years; 92%
sub-optimal
serum
25(0OH)D
levels (<75
nmol/L);
67% hypo-
vitaminosis
D
(<50nmol/L)
Barre et | 2008 |Canada RCT N/A “Cape Breton Univer- |3 month | N/A 40 T2DM 10 59.5+1.7 |32.4+0.9in N/A No insulin no physi-
al. (29) sity Research Assis- | lead-in, 3 patients men/8 |in the the flaxseed therapy cal train-
tance Programme and | month aged 218 women | flaxseed |oil, 30.3+0.7 ing pro-
Summer Stipend Re- | treatment years in the oil, in the saf- gram, con-
search Assistance flax- 60.7+2.9 | flower oil sistent diet
grants for operating seed in the saf- | group at visit during
funds, Canadian Insti- oil, 8 flower oil |1, 32.3%1.0in study pe-
tutes for Health Re- men/6 | group the flaxseed riod
search institutional women oil, 30.3+0.8
grant (to Cape Breton in the in the saf-
University) for operat- saf- flower oil
ing funds, Canada flower group at visit
Foundation for Inno- oil 2
vation and Nova Sco- group
tia Health Research
Foundation for equip-
ment grants”
Bonsu et | 2012 |[Canada |RCT N/A  [N/A 12 weeks | N/A 36 subjects | 58% 64.0£5.8 [31.0+4.5in N/A N/A Subjects
al. (30) aged >40 menin |inthe ex- |the experi- were moti-
years diag- |the ex- |peri- mental, vated not
nosed with | peri- mental, 29.7+4 3 in to change
T2DM mental, |66.0£11.2 usual diet
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
within the 50% in |in the the control and exer-
previous 10 | the con- | control group cise pat-
years trol group terns (life-
group style was
not moni-
tored)
Boshtam | 2005 |Iran RCT N/A “Grant from the Acad- | 27 weeks | N/A 100 T2DM | N/A 54.5£7.3 |24.2+3.6in nonsmokers | Glibenclamid, | N/A
etal. emy of Medical Sci- patients in the pla- | the placebo, 2 patients (1
(31) ence of Iran” aged 20-60 cebo, 25.0+3.6 in in every
years with- 52.848.8 |the treated group) addi-
out compli- in the group tionally took
cations treated metformin
group
Breslav- | 2013 |lIsrael RCT N/A N/A 12 N/A 47 T2DM 11 66.8+9.2 [27.9+5.2in 25% current  |62.5% in the | N/A
sky et al. months patients men/13 |in the vit- |the vitamin D, | smokers in vitamin D,
(32) women |amin D, 30.645.1in the vitamin D, | 34.8% in the
in the 65.849.7 |the placebo 13% in the placebo group
vitamin |in the pla- | group placebo group | took metphor-
D, 11 cebo min, 33.3% in
men/12 | group the vitamin D,
women 13.0% in the
in the placebo group
placebo took sul-
group fonilurea,
20.8% in the
vitamin D,

17.4% in the
placebo group
took rep-
aglinide, 8.3%
in the vitamin
D, 13% in the
placebo group
took DDP-4
inhibitors;
58.3% in the
vitamin D,
43.5% in the
placebo group
received insu-
lin treatment
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Cheng et| 2010 | Taiwan RCT N/A National Science 12 weeks | N/A 28 subjects |52.9% |58.9£10.4 [25.0£2.2in N/A In the rice Counseled
al. (33) Council in Taiwan with T2DM |[menin |in the rice |the rice bran, bran group, 4 |to main-
for =1 year |therice |bran, 25.612.1in used metfor- | tain usual
with stable | bran, 57.7+5.7 |the placebo min, 5 diet and
medication |36.4% |in the pla- | group glibenclamide | exercise
in the cebo , 4 gliclazide | patterns
placebo | group and 4 glipi-
group azide; in the
placebo
group, 3 used
metformin, 3
glibenclamide
, 3 gliclazide
and 2 glipi-
azide.
Cruzet |2008 |Mexico RCT N/A | “Supported by the Co- | 3 months | N/A 74 subjects | 58% 59.5¢9.6 [28.9+3.7 in N/A 30.5% treated | Everyone
al. (34) ordinacioén de Investi- with T2DM, |[women |in the pla- | the placebo, with glyben- | main-
gacion en Salud, Insti- BMI <30 in the cebo, 28.5+3.6 in clamide in the |tained in-
tuto Mexicano del Se- kg/m? pla- 57.5£9.8 |the glycine placebo, dividual di-
guro Social, Mexico” cebo, in the gly- | group at 23.7% in the | etary hab-
50% in |cine baseline; glycine group; |its.
the gly- | group 28.9+3.8in 19.4% with
cine the placebo, metformin in
group 28.33.5in the placebo,
the glycine 13.1% in the
group at 3 glycine group;
months 27.7% with
glyben-
clamide +
metformin in
the placebo,
18.4% in the
glycine group
Dakhale |2011 [India RCT N/A N/A 12 weeks | N/A 70 T2DM 15 48.33+1.3 | N/A no heavy metformin Normal di-
etal. patients men/18 |9 in group smokers etary hab-
(35) aged 30-60 |women [A, its while
years with | in group | 45.88+1.4 reducing
FBG 126- A, 13 2 in group vitamin C-
250 mg/dL | men/20 |B rich food
women
in group
B

18




Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Dans et | 2007 | Philip- RCT N/A Herbcare Corp. 3 months | N/A 40 T2DM 7men |58.70+9.8 |26.37+4.75in | N/A OHAs N/A
al. (36) pines patients (re- |in the 1in the the Charantia,
cently diag- | Char- Char- 26.00+3.94 in
nosed or antia, 8 | antia, the placebo
poorly con- |in the 59.76+10. | group
trolled) placebo | 04 in the
aged 218 group placebo
years with group
HbA1c of 7-
9%
de 2011 | Brazil RCT N/A “Supported by the 16 weeks | N/A 102 patients |61.5% |9.8% 9.8% BMI<25, | Smokers who | N/A Patients
Oliveira Sao Paulo State with T2DM |male in |aged 39- |58.8% BMI smoked >10 were
etal. Funding Agency, Bra- aged 38-75 | the li- 49, 26.5% | 25-30, 31.4% | cigarettes per counseled
(37) zil (grant 2004/04108- poic aged 50- |BMI>30 day were ex- to main-
1) acid, 59, 47.1% cluded; 11.5% tain their
72.0% |aged 60- smokers in usual diet.
in the 69, 16.6% the lipoic acid,
vitamin | aged =70 12% in the vit-
E, 68% amin E, 12%
in the in the vitamin
vitamin E + lipoic
E+lipoic acid, 7.7% in
acid, the placebo
57.7% group
in the
placebo
group,
64.7%
total
Derosa |2011 |ltaly RCT N/A N/A 12 N/A 258 sub- 62 5316 in 33.1£2.9 at 21 male/25 Treatment Diet with
etal. months jects aged |men/64 |the baseline, female smok- |with various close to -
(38) >18 of with | women | orlistat, 32.5+2.3at 3 |ers atbase- |OHAs orinsu-|600 kcal/d
uncontrolled | in the 51+4 in months, line, 21 lin based on
T2DM orlistat, |the 31.6£1.8 at 6 | male/24 fe- American
(HbA1c > 65 orlistat+L- | months, male at 3 Heart As-
8.0%) men/67 |carnitine |[30.8+1.5at9 |months, 20 sociation
women | group months, male/23 fe- (AHA) rec-
in the 29.8+1.2 at male at 6 ommenda-
orlistat+ 12 months in | months, 20 tions (50%
L-car- the orlistat; male/23 fe- carbohy-
nitine 32.9+2.8 at male at 9 drates,
group baseline, months, 20 30% fat,
31.9+2.0at 3
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
months, male/22 fe- 6% satu-
30.7+1.6 at6 |male at 12 rated,
months, months in the 20% pro-
30.1+1.4 at 9 | orlistat group; teins,
months, 20 male/23 maximum
29.0+1.3 at female at choles-
12 months in | baseline, 20 terol: 300
the orlistat+L- | male/21 fe- mg/d, fi-
carnitine male at 3 ber: 35
group months, 19 g/d), no
male/20 fe- vitamin or
male at 6 mineral
months, 19 prepara-
male/19 fe- tions
male at 9 through-
months, 18 out
male/19 fe- study/wer
male at 12 e moti-
months in the vated to
orlistat+L-car- raise PA
nitine group by cycling
or “walk-
ing briskly
for 20-
30min 3-
5x/week”
Derosa |2010 |ltaly RCT N/A University of Pavia 12 N/A 254 sub- 63 5415 in 33.4+3.2 at 22 male and | Treatment Diet with
etal. months jects aged |men/62 |the sibu- |baseline, 19 female with various close to --
(39) 218 with un- | women | tramine 33.0+3.0 at 3 |smokers in OHAs or insu- | 600 kcal/d
controlled at base- | plus L- months, the sibu- lin based on
T2DM line, 61 |carnitine, |32.2+2.7 at6 |tramine plus American
(HbA1c men/58 |51+4 in months, L-carnitine Heart As-
>8.0%) women |the sibu- [30.9+2.1 at9 |group, 24 sociation
at3 tramine months, male and 18 (AHA) rec-
months, | group 30.3+1.9 at female smok- ommenda-
59 12 months in | ers in the tions (50%
men/57 the sibu- sibutramine carbohy-
women tramine; group drates,
at6 33.9+3.5 at 30% fat,
months, baseline, 6% satu-
58 32.6+x29at3 rated,
men/54 months, 20% pro-
women 32.1+2.6 at6 teins,
at9 months, maximum
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
months, 30.8+2.0 at9 choles-
56 months, terol: 300
men/54 30.1+1.8 at mg/d, fi-
women 12 months in ber: 35
at 12 the sibu- g/d), no
months tramine+L- vitamin or
in the carnitine mineral
sibu- group prepara-
tramine tions
group; through-
65 out
men/64 study/wer
women e moti-
at base- vated to
line, 63 raise PA
men/61 by cycling
women or “walk-
at3 ing briskly
months, for 20-
61 30min 3-
men/59 5x/week”
women
at6
months,
59
men/56
women
at9
months,
57
men/56
women
at12
months
in the
inter-
vention
group
Derosa | 2003 |ltaly RCT N/A N/A 4 week N/A 94 subjects |52.2% | 52+6 in 27.3+¥2.5in N/A No use of hy- | Therapeu-
etal. wash-out, with hyper- | menin |the L-car- |the L-car- polipidemic tic diabe-
(40) 6 month cholesterol- | the L- nitine, nitine, medication tes melli-
treatment emia and car- 5047 in 26.8+2.2 in tus diet,
nitine, advised to
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
newly diag- |47.9% |the pla- the placebo cycle aer-
nosed in the cebo group obically for
T2DM placebo | group = 30 min
group (minutes)
3-4x/week
Derosa |2016 |ltaly RCT N/A | Costs to publish in 3 months | N/A 105 Cauca- |26 52.2+7.9 [28.4+2.5in 12 male/10 N/A Energy-
etal. open access covered sian over- men/28 |[inthein- |the interven- |female smok- controlled
(41) by Difass International weight (25 |women |terven- tion, 28.1+2.2 |ersin thein- diet based
Societa a responsabil- <BMI< 30 in the tion, in the placebo | tervention, 13 on AHA
ita limitata kg/m?) inter- 53.1+8.3 | group at male/12 fe- recom-
T2DM pa- | vention, |in the pla- | baseline; male smokers menda-
tients aged |25 cebo 28.3+2.4in in the placebo tions
18-75 years | men/26 | group the interven- | group at
(HbA1c women tion, 28.3+2.4 | baseline; 11
>7.0%) in the in the placebo | male/10 fe-
placebo group at 3 male smok-
group at months ers, 13
base- male/12 fe-
line; 25 male smokers
men/28 in the placebo
women group at 3
in the months
inter-
vention,
24
men/25
women
in the
placebo
group at
3
months
De Valk | 1998 |Nether- RCT N/A  |N/A 3 months | N/A 50 moder- |16 63.0+8.2 |28.7 (26.7- N/A adequate Subjects
etal. lands ately con- males/9 |in the 30.9) in the control with were
(42) trolled females | supple- supplementa- oral agents asked to
T2DM pa- |in the menta- tion, 27.1 before study | maintain
tients aged | supple- | tion, (25.4-28.9) in entry; “pa- their usual
<80 years menta- |62.0+7.3 |the control tients were dietary
(age at clini- | tion, 12 |in the group asked notto | habits.
cal onset of | males/1 | control alter their in-
T2DM >40 |3 fe- group sulin regimen
years, ade- | males or co-medica-
in the tion”
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
quate con- | control
trol with oral | group
agents dur-
ing the 1%
year and/or
presence of
endoge-
nous insulin
production,
and 2 6
months in-
sulin usage)
Eftekhari | 2011 |lIran RCT N/A Shiraz University of 12 weeks | N/A 70 subjects |35 men, | 53.8£8.9 |28.3+4.4in N/A Metformin, 1728+455
etal. Medical Sciences: with T2DM | 35 in the the treatment, glyben- kcal in the
(43) grant number 88-4617 aged 30-75 |women |treatment, |27.0£4.8 in clamide treatment,
years 52.4+7.8 |the control 16641454
in the group kcal in the
control control
group group,
65.6+7.3%
carbohy-
drates in
the treat-
ment,
63.8+4.3%
in the con-
trol group,
15.3+4.3%
protein in
the treat-
ment,
14.613.3%
in the con-
trol group,
18.8+4.4%
fat in the
treatment,
21.244.3%
in the con-
trol group
Eibl et 1995 | Austria RCT N/A N/A 3 months | N/A 40 T2DM 47 6318 in 27.5+3.2 in N/A OHAs: sul- Treatment
al. (44) patients men/40 |the the verum, fonylurea, with diet
(HbA1c women |verum, metformin and OHAs
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
<8%) with | in the 54+1.5in [29.3t5in the
hypomag- |verum, |[the pla- placebo group
nesemia, 30 | 53 cebo
healthy sub- | men/60 | group
jects as women
control in the
group placebo
group
Elwakeel | 2015 | Egypt RCT N/A Not funded externally, | 6 months | N/A 40 T2DM 20 40.05+9 |23.52+0.83 in | Smokers or OHAs Therapy
et al. except for the support patients males, the experi- former smok- with PA +
(45) of Al-Azhar University with chronic | 20 fe- mental, ers were ex- diet
periodontitis | males 23.3840.9in | cluded
the control
group
Eriksson | 1995 | Finland RCT N/A N/A Crosso- N/A 27 T2DM N/A 6112 28.9+0.8 N/A N/A “weight
et al. ver: 90 patients maintain-
(46) day run- with a dura- ing diet™
in, 90 day tion of 10 = 55% car-
treatment, 1 years bohy-
4 week drates,
wash-out, 15% pro-
90 day tein, <30%
treatment fat
Faghihi {2014 |lIran RCT N/A | Tehran University of |3 months | N/A 60 T2DM 16 53.54+7.5 [ 28.31£3.63 in | N/A 27% used Patients
et al. Medical Sciences: patients males/1 |2 in the the selenium, metformin in | should
(47) grant number 7709- aged 18-70 |7 fe- selenium, |27.89+4.35in the selenium | maintain
33-03-87 years males |55.76+7.7 | the placebo group, 6% their usual
in the 7 in the group sulfonylurea, |dietary
sele- placebo 36% metfor- | patterns
nium, group min + sul- and PA.
18 fonylurea, 6%
males/9 metformin +
females pioglitazone,
in the 18% metfor-
placebo min, sulfonyl-
group urea + acar-
bose and 6%
metformin,
sulfonylurea +
pioglitazone;
11% used
metformin in
the placebo
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
group, 4%
sulfonylurea,
48% metfor-
min + sul-
fonylurea,
22% metfor-
min, sulfonyl-
urea + acar-
bose and
15% metfor-
min, sulfonyl-
urea +
pioglitazone
Fanget |2013 |China RCT N/A N/A 12 weeks | N/A 62 subjects |7 53.6749.3 | N/A N/A Acarbose, Dietary
al. (48) “with newly |men/14 |2 in the pioglitazone | control
diagnosed |women | control, hydrochloride, | and regu-
T2DM sub- |in the 51.90+10. Metformin hy- | lar PA for
clinical vas- | control, |13 in the drochloride, all study
cular le- 16 treatment gliclazide sus- | partici-
sions” men/15 | group tained release | pants
women and rep-
in the aglinide tab-
inter- lets
vention
group
Farvid et | 2005 |lIran RCT N/A “Grant from Research | 3 months | N/A 77 T2DM 9 5049 in 27.4£3.7 in 3 smokers in | 4 treated with |4 patients
al. (49) Undersecretary of patients (= | men/10 |the pla- the placebo, |the placebo, 2 | diet only, the |treated
Tehran University of 1 year) women | cebo, 27.7¥4.7 in in magnesium | rest with met- | with diet
Medical Sciences” aged 30-69 |in group | 5248 in magnesium + |+ zinc, 3 in formin and/or | only
years witha | P, 8 magne- zinc, 27.5+4.7 | the vitamin, 2 | sulfonylurea
bias to- men/10 | sium + in the vitamin, |in the mineral
wards non- |women |zinc, 50£9 |29.2+4.0 in + vitamin
macroalbu- |in group |in the vit- |the mineral + |group
minuric and | M, 9 amin, vitamin group
non-hyper- |men/11 | 5049 in
tensive pa- |women |the min-
tients (ex- |in group | eral + vit-
cretion of V,9 amin
albuminin [ men/10 | group
urin women
>300mg/g |in group
creatinine) | MV
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Feinglos | 2013 |USA RCT N/A N/A “20-week | N/A 37 T2DM 75% 56.5£9.99 | N/A N/A 75% in the “restricted
etal. study pe- patients (34 | male in |in the pla- placebo, 87% | diet for all
(50) riod (8 Caucasian) |the pla- |cebo, inthe 3.4 g 20 weeks
weeks aged 36-80 | cebo, 61.849.39 psyllium, 79% | of the
baseline, years (clini- |67% in |in the inthe 6.8 g study”
12 weeks cal diagno- |the psyllium psyllium
treat- sis =2 1 year | psyllium | 3.4g, group used
ment)” before 3.4q, 64.8+8.42 sulfonylurea
study), diet- | 64% in |in the
controlled psyllium | psyllium
and/or by 6.8g 6.8g
oral sul- group group
fonylurea,
HbA1c: 6-
10%
Fen- 2010 | Turkey RCT N/A | “Supported by Yed- 3 months | N/A 114 T2DM |22 53.5146.8 [ 31.37+4.98 in | non-smokers | Metformin, standard
ercioglu itepe University and patients men/34 |2 in the the study, ascarbose diet (1500
etal. Com llac Chemistry aged 40-65 |women | study, 30.2946.28 in kcal) “rich
(51) Industry and Trade years with- |in the 53.91+7.1 | the control in vegeta-
Company” out compli- | inter- 6 in the group bles, 3
cations vention, | control servings
21 group of fruits”,
men/37 max. 3
women slices of
in the bread/d,
control aerobic
group PA regi-
men of
150
min/week
Firouzi 2016 |Malaysia |RCT N/A “Universiti Putra Ma- | 12 weeks | N/A 136 T2DM |34 54.248.3 |29.3+5.3in N/A stable drug total PA
etal. laysia and research patients (for | males |in the pla- | the placebo, dose for=3 |score
(52) grant of B-Crobes La- = 6 months) |in the cebo, 29.2+5.6in months prior | (MET_min
boratory Sdn. Bhd” aged 30-70 |pla- 52.9+9.2 |the probiotics to study, 1.5% | /week):
years, cebo, in the pro- | group from the pla- | 1989+186
HbA1c: 6.5- | 31 in biotics cebo, 8.8% 9in the
12%, FBG | the pro- | group from the pro- | placebo,
<15 biotics biotic group 17844210
mmol/L, group; on diet treat- |0 in the
BMI: 18.5- |34 fe- ment alone probiotics
40 kg/m? males group;
in the sedentary
activity
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
pla- (hours/day
cebo, ): 5.54£3.0
37in in the pla-
the pro- cebo,
biotics 6.243.3 in
group the probi-
otics
group
Foster et | 2014 |Australia |RCT N/A Medical Advances 12 weeks | N/A 48 post- only 65.0+7.8 |28.615.1 smokers were | Insulin users | N/A
al. (53) Without Animals Trust menopausal | women excluded were ex-
& Sydnovate women with cluded.
T2DM
Ginter et | 1978 |Czecho- |RCT N/A N/A 12 N/A “48 perma- |29 men, | 50-60 N/A N/A no insulin, Diet for di-
al. (54) slovakia months nently hy- 19 oral diabetic | abetics
percholes- | women agents or
terolemic drugs influ-
outpa- encing lipid
tients”, metabolism
mostly
obese with
stable ma-
turity-onset
T2DM
Goh et |2014 |Singapore |RCT N/A “Supported by the Na- | 2 week N/A 10 Chinese |only 56.316.0 |26.9+5.8 total, | 30% current | 50% in the total daily
al. (55) tional Medical Re- placebo T2DM pa- |men total, 24.41+3.6 in smokers total, | placebo, 40% | PA:
search Council” run-in, 12 tients aged 56.845.3 |the placebo, |[20% in the in the 3971181
week 40-69 years in the pla- {29.416.8 in plaebo, 10% | resveratrol 49214
treatment (HbA1c: cebo, the resvera- |in the group used counts at
7.1-12.0%), 55.8+7.3 |trol group resveratrol any metfor- baseline,
on stable in the group min, 40% in | 43.2+105.
OHAs for 3 resvera- the placebo, |2% at
months trol group 50% in the week 12
resveratrol
group used
any sulfonylu-
rea, 10% in
the resvera-
trol group
used any
glitazone
Grotzet |2003 |USA RCT N/A | “Supported by McNeil |6 weeks |4 weeks | 136 sub- 67% 58.0£1.05 [31.6£0.91in [N/A diabetes man- | Subjects
al. (56) Specialty Products screen- jects aged |menin |[in the pla- |the placebo, agement with | should
Company and Tate & |ing, 13 31-70 years cebo, 31.6+0.69 in insulin or maintain a
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Lyle Specialty Sweet- | weeks with T2DM | the pla- | 57.2+1.03 | the sucralose OHAs, not diet of
eners” test for 21 year |cebo, in the su- | group; both (~50% of | ~14% pro-
phase (HbA1c 63% in | cralose 30.1+5.2 for the patients tein, 30-
<£10%), gen- | the su- | group men in the used OHAs 36% fat,
erally cralose placebo, including bi- | 48-55%
healthy group 31.045.5 for guanides and | carbohy-
men in the su- different sul- | drate.
cralose, fonylureas)
24.9+10.1 for
women in the
placebo,
32.745.8 for
women in the
sucralose
group
Gualano |2011 |Brazil RCT in+J5 | “Support from Con- 12 weeks | N/A 28 patients | 8 fe- 57.5+5in | 230 N/A 13 in the cre- | “exercise
etal. 4 selho Nacional de aged >45 males/5 | the crea- atine/12 in the | training”
(57) Desenvolvimento years predi- | males | tine, placebo group
Cientifico e Tecno- agnosed in the 56.4+8.23 took metfor-
l6gico” with T2DM, | crea- in the pla- min, 7 in the
and physi- |tine, 8 |cebo creatine/6 in
cally inac- | fe- group the placebo
tive for=1 | males/4 group took
year with a | males sulfonylurea,
BMI of 230 |in the 2 in the crea-
kg/m? placebo tine/2 in the
group placebo group
took beta-

blockers, 3 in
the creatine/3
in the placebo
group took
ACE inhibi-
tors, 13 in the
creatine/12 in
the placebo
group took
angiotensin
receptor an-
tagonists, 4 in
the creatine/4
in the placebo
group took
thiazide, 11 in
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
the crea-
tine/10 in the
placebo group
took statins, 2
in the crea-
tine/2 in the
placebo group
took fibrates
Guimara | 2013 | Brazil RCT N/A | Supleforma Com- 90 days |90 days |56 over- 9 fe- 50.47+1.1 {29.9941.31in | N/A main drugs: 2617.548
esetal. pounding Pharmacy weight males/4 |7 in the the placebo, oral antidia- 19.66
(58) T2DM pa- |males |placebo, |31.66+1.31in betic medica- | MET/week
tients aged |in the 50.75+1.8 | the 50ug, tion like sul- | in the pla-
30-60 years | pla- 0in the 33.10£1.18 in fonylurea or | cebo,
cebo, 50ug, the 200pug biguanide and | 2848.58+8
10 fe- 51.35+£1.6 | group antihyperten- |30.18 in
males/3 | 2 in the sives the 50ug,
males | 200ug 2727.07+7
in the group 58.85in
50ug, the 200ug
11 fe- at base-
males/5 line,
males 174.31£94
in the 6.11
200ug change in
group the pla-
cebo,
1618.67+8
33.42in
the 50ug,
1018.33x7
34.32in
the 200pg
group af-
ter 90
days;
1653.82
kcal/day
total en-
ergy in-
take in the
placebo,
1439.38+1
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
91.54 in
the 50ug,
1428.24+1
79.60 in
the 200ug
at base-
line, -
126.81+23
0.54
change in
the pla-
cebo, -
96.81+201
.72 in the
50pg,
20.90+182
.91in the
200ug
group af-
ter 90
days
Gulles- |1994 |Norway RCT N/A N/A 4 months | N/A 56 NIDDM | N/A 6418 25.4+3.7 in N/A 19 treated 11 sub-
tad et al. patients (= the magne- with OHAs, jectsmal
(59) 1 year) sium, 24 with insulin | on diet
25.3%4.1in only
the placebo
group
Gun- 2011 | SriLanka |RCT N/A International Atomic |4 months | N/A 96 patients |12 54.1£6.0 [23.89+3.5in |N/A Sulfonylurea | N/A
asekara Energy Agency with adult- | men/17 |in the the zinc+ (glibenclamid
et al. onset T2DM | women | zinc+mul- | MVM, e, glipizide,
(60) for > 2 in group | tivita- 24.64+4.0 in gliclazide, to-
years A, 11 min/min- | the MVM, butamide),
men/20 |eral 23.71#4.1in metformin or
women | (MVM), the control a combination
in group [ 51.2+6.0 | group of both, no in-
B, 10 in the sulin prepara-
men/26 | MVM, tions
women | 54.848.0
in group |in the
control
group
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Hosse- |2013 |Iran RCT N/A Grant number 10428 |12 weeks | N/A 89 T2DM 21 46.3£6.1 | 30.0+4.4 in N/A not taking in- | Counseled
inzadeh “from Research Un- patients (= | male, the brewer's sulin, coun- to main-
et al. dersecretary of Teh- 2 years) 63 fe- yeast, seled to main- | tain diet
(61) ran University of Med- aged 35-55 | male 29.944.7 in tain drugs and PA
ical Sciences” years the placebo throughout patterns
group at the study through-
baseline; out the
29.8+4.4in study
the brewer's
yeast,
30.1+4.6in
the placebo
group at 12
weeks
Hossein |2015 [lran RCT N/A Support from the Teh- | 12 weeks | N/A 64 T2DM 15 47.1+£8.3 |29.47+3.24 in | smokers were | Metformin, patients
zadeh- ran University of Med- patients women/ |in the pla- | the placebo, |excluded glibenclamide | were en-
Attar et ical Sciences (grant aged 20-60 |18 men | cebo, 29.524+2.8 in couraged
al. (62) number 17100) years; BMI |in the 45.2+7.6 |the interven- to work
25-35kg/m? | pla- in the in- | tion group at out regu-
cebo, tervention | baseline; larly
12 group 29.524+3.9in
women/ the placebo,
19 men 29.11£3.07 in
in the the interven-
inter- tion group at
vention end-of-trial
group
Hove et |2015 |Denmark |[RCT N/A | “Steno Diabetes Cen- | 12 weeks | N/A 41 T2DM Males |58.5+7.7 [29.2+3.8in N/A Only diet or Diet or
al. (63) ter A/S, Novo Nordisk patients only in the the Cardi04, glucose-low- | glucose-
A/S and Christian aged 40-70 Cardi04 [27.7+£3.3in ering drugs: lowering
Hansen A/S” years (dura- yogurt, the placebo metformin, drugs
tion >1 60.6+5.2 | group at sulfonylurea,
year), in the pla- | baseline; no insulin
HbA1c: 6.0- cebo 29.2+3.8in treatment
10.0% group the Cardi04,
27.7£3.2in
the placebo
group at end-
of-trial
Hsiaet |2004 |USA RCT N/A Partially supported by |1 month | N/A 47 T2DM 4 47.4£7.0 |34.84£9.7 in N/A 5inthe pla- | Therapy
al. (64) Grant number placebo patients (= | males/9 |in the pla- | the placebo, cebo, 5in the | “with diet
DK54047 from the run-in, 3 1yearbe- |females |cebo, 31.44£5.7in pancreas and life-
National Institute of fore study |in the 47.6+11.5 | the pancreas tonic group, 8 | style”
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Diabetes and Diges- | month entry), treat- | pla- in the tonic, in the drop-
tive and Kidney Dis- | treatment ment with cebo, 6 |pancreas |31.7+6.7 in outs treated
eases, National Insti- stable dose | males/1 | tonic, the dropout with sulfonylu-
tutes of Health of OHAs, 7 fe- 51.1£7.6 |group rea, 1in the
“or a stable | males in the placebo, 4 in
dietary and |in the dropout the pancreas
lifestyle reg- | pan- group tonic group, 3
imen with- | creas in the drop-
out pharma- | tonic outs treated
cotherapy, |group, with metfor-
for at least | 11 min, 6 in the
3 months” | male/16 placebo, 9 in
female the pancreas
drop- tonic group9
outs in the drop-
outs treated
with combina-
tion of both
Hsuet |2007 |Taiwan RCT N/A | Grants from the Tai- |12 weeks | N/A 72 Chinese |14 57.0+9.4 [25.6+£3.0in N/A gliclazide or | Subjects
al. (65) pei Hospital and Eng subjects men/15 |in thein- |the interven- metformin for | should
Chiao Bio-Technology aged 20-75 |women |terven- tion, 27.7£5.7 >6 months maintain
Co. Ltd in Taiwan years that |in the tion, in the placebo before study |an isoca-
have had inter- 56.4+12.0 | group after 12 entry loric diet
T2DM for vention, |in the pla- | week treat- and previ-
>1 year 13 cebo ment ous die-
men/18 | group tary pat-
women terns
in the through-
placebo out the
group study.
Hsu et 2011 | Taiwan RCT N/A National Science 16 weeks | N/A 80 Chinese |12 50.5£9.2 [30.3x4.3in N/A Patients were | Patients
al. (66) Council, Taiwan, T2DM pa- |men/23 |inthe in- |the interven- asked to should
Grant number 96- tients (= 1 women | terven- tion, 29.2+3.6 maintain a maintain
2320-B-192-001 year) aged |in the tion, in the placebo stable dose of | an isoca-
20-65 inter- 52.2+9.1 |group at prescribed hy- | loric diet
years, BMI | vention, |in the pla- | baseline; poglycaemic | and previ-
>25 kg/m? |12 cebo 30.2+4.3in drugs except- | ous die-
men/21 | group the interven- for when hy- | tary pat-
women tion, 29.2+3.3 poglycaemia |terns
in the in the placebo occurs. through-
placebo group after 16 out the
group weeks study.

32




Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Huseini | 2006 |Iran RCT N/A “Grant sponsor: Endo- | 4 months | N/A 51 T2DM 14 53.0£6.6 |N/A N/A Metformin, T2DM-
etal. crinology and Metabo- patients men/11 |in the si- glibenclamide | manage-
(67) lism Research Center, aged 40-65 [women |lymarin, ment not
Tehran University of years with | in the 54.1£6.0 exclu-
Medical Sciences FBG <250 |si- in the pla- sively by
Tehran Iran; grant mg/dL lymarin, | cebo diet
number: R507/2003” 5 group
men/21
women
in the
placebo
group
Hussain | 2007 |[lraq RCT N/A Luna Co., Egypt 120 days | N/A 59 T2DM 30 men, [49.2+4.8 |31.66+0.47 in | N/A previously Controlled
etal. patients (= |29 group A, controlled by | by diet
(68) 5 years) women 30.9140.32 in diet + 10 mg
aged 35-58 group B, glibenclamide
years, poor 31.0440.32 in /d
glycaemic group C pre-
control treatment;
28.95+0.35in
group A,
30.6840.28 in
group B,
30.84+0.28 in
group C post-
treatment
Hussain | 2006 |Iraq RCT N/A | Supported by the Col- |90 days | N/A 46 T2DM 25 men, |49.1£6.0 |N/A N/A 2550 mg met- | all patients
etal. lege of Pharmacy, aged 40-64 |21 formin/day controlled
(69) University of Baghdad years (dis- | women by diet
and the Specialized ease dura-
Center for Diabetes tion:
and Endocrinology in 4.2+3.1
Baghdad, Iraq years), a
healthy con-
trol of 17
subjects
Jafariet |2016 |Iran RCT N/A | *Vice Chancellor for |3 weeks | N/A 59 post- only 57.8+5.5 [28.00+0.82in | N/A 66.6% metfor- | “weight-
al. (70) Research, Isfahan run-in, 12 menopausal | women |in the for- | the fortified min in the FY | mainte-
University of Medical |weeks in- women with tified yo- | yogurt, group, 65.5% | nance diet
Sciences, Isfahan, tervention T2DM gurt, 29.3040.72 in in PY group, |according
Iran” 56.8+5.7 |the plain yo- 10% glitazone | to ADA
in the gurt group in FY group,
10.4% in PY

33




Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
plain yo- group, 23.3% | Associa-
gurt group oral agent tion guide-
combination | lines”
in FY group,
24.1% in PY
group
Jayagop | 2002 |UK RCT N/A N/A Crosso- N/A 32 post- only 62.5+6.77 | 32.245.0 N/A N/A advice
al etal. ver: 12 menopausal | women from a
(71) week T2DM pati- registered
treatment, ens (con- dietitian
2 week trolled by before
wash-out, diet) randomi-
12 week zation, pa-
treatment tients
were
counseled
to not alter
their dia-
betes diet
and level
of PA dur-
ing the
study
Jorde et | 2009 |Norway RCT N/A | “Grant from the Nor- |6 months | N/A 36 subjects |9 men/7 |57.7£9.7 |32.84£6.8 in 25% current | metformin N/A
al. (72) wegian Diabetes As- aged 21-75 |women |in the vit- |the vitamin D |smokers in and bed-time
sociation” years with | in the amin D, group, the vitamin D, |insulin
T2DM vitamin |54.8+5.9 |31.3%6.3in 18.8% in the
D, 9 in the pla- | the placebo placebo group
men/7 | cebo group at
women | group baseline
in the
placebo
group
Kaatabi |2015 |Saudi RCT N/A University of 12 N/A 114 T2DM |30 46.12+0.8 | 31.83+0.52 in | Subjects Standard N/A
etal. Arabia Dammam, from its months patients men/27 |5 in the the control, should not OHAs: 98
(73) own budget; not aged 18-60 |women | control, 30.484+0.53 in | smoke. took sulfonyl-
funded externally years in the 46.82+1.1 | the N. sativa ureas and
control, |4 inthe N. |group metformin, 16
33 sativa only metfor-
men/24 | group min
women
in the
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
N. sa-
tiva
group
Kajana- |1995 |Thailand |RCT N/A “Grant from the Dia- |12 weeks |6 weeks |25 diabetics | 24 67.716.13 | N/A N/A 10 drug thera- | Subjects
chumpol betes Association of | treatment aged 60-80 |women, |in the pla- pies in the were
et al. Thailand” years 1man |cebo (60- placebo, 4 in | counseled
(74) 81), the zinc to control
64.1+6.1 group, 3 insu- | glucose
in the zinc lin therapies | with diet +
group in the pla- insulin or
(60-70) cebo, 8in the |drugs
zinc group combined.
Kampma | 2014 |Denmark |[RCT N/A “FOOD Study 12 weeks | N/A 16 T2DM 6 men/1|61.6+4.4 |35.3£2.9in N/A Metformin Patients
nn et al. Group/Ministry of patients women |in the vit- | the vitamin D, and/or insulin | were
(75) Food, Agriculture and aged 218 in the amin D, 32.4+2.0in asked to
Fisheris & Ministry of years with | vitamin |57+4.5in |the placebo maintain
Family & Consumer hypovita- D, 2 the pla- group at diet
Affairs, Denmark” minosis D | men/6 | cebo baseline through-
women | group out the
in the study.
placebo
group
Kleefstra | 2006 | Nether- RCT N/A N/A 6 months | N/A 53 T2DM 59% 62+7.5in |34+4.3inthe [N/A daily insulin Subjects
etal. lands patients male in | the pla- placebo, usage (=50 should not
(76) aged <75 the pla- | cebo, 35+7.2 in the units) change
years with | cebo, 60+8.8 in | 500pg, diet or an-
HbA1c 28% |29% in |the 33+4.2 in the ything
(men: creat- | the 500ug, 1000ug group about their
inine <150 |500pg, |59+6.4in lifestyles.
pmol/L, 33% in |the
women: the 1000ug
<120 1000ug | group
umol/L), group
250 mol/min
creatinine
clearance
and alanine
aminotrans-
ferase <90
units/L
Krul- 2015 | Nether- RCT SUN | No external funds 6 months |24 275 adult 68% 678 in 28.7+4.6 in 14% current | Metformin, Treatment
Poel et lands NY weeks |T2DMpa- |malein |thevita- |the vitamin D, | smokers in sulfonylurea | with life-
al. (77) Trial min D, 28.5+4.51in the vitamin D, | derivates
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
tients with- | the vita- [ 67£9in the placebo 14% in the style ad-
outinsulin | min D, [the pla- group at placebo group vice be-
treatment 62% cebo baseline; fore study
male in | group 29.0+4.6in entry.
the pla- the vitamin D,
cebo 28.6+4.6in
group the placebo
group at end-
of-trial
Lasaite |2014 |[Lithuania |RCT N/A “European Social 18 N/A 56 patients |37.5% [57+9.8in |N/A 7.1% current, | 18.2% oral N/A
etal. Fund Agency, Lithua- | months with T2DM | men the G. bi- 14.3% former | medicament
(78) nia according to the loba, smokers therapy,
‘Human Resource De- 57.2+8.4 52.7% insulin,
velopment Action Pro- in the 29.1% oral
gram’, project number green tea, medicaments
VP1-3.1-SMM-06-V- 56.8+11.9 + insulin
01-003” in the pla-
cebo
group
Lee et 2008 | Taiwan RCT N/A “Grants from the Tai- |12 weeks | N/A 30 T2DM 9 men/6 | 652 in 26.2+0.7 in Subjects who | regular oral N/A
al. (79) chung Veterans Gen- patients (di- | women |the cran- |the cranberry, | smoked in the | glucose-low-
eral Hospital and agnosis af- | in the berry, 25.9+1.0in previous year |ering drugs
Providence Univer- ter 30 years | cran- 66+2 in the placebo were ex-
sity, Taichung, Tai- of age) berry, 7 | the pla- group cluded
wan” aged 50-75 | men/8 |cebo
years women | group
in the
placebo
group
Leender | 2011 |Nether- RCT N/A  |N/A 6 months | N/A 60 elderly  |only 71x1in 27.2+0.6in N/A 21 treated 6 treated
setal. lands men with men the pla- the placebo, with metfor- with diet
(80) T2DM cebo, 27.4+0.6in min + sul- recom-
71+1in the leucine fonylurea de- | mendation
the leu- group rivatives alone
cine and/or thiazol-
group idinediones,
28 with met-
formin, 5 with
sulfonylurea
Levinet | 1981 |[USA RCT N/A N/A 4 months | N/A 18 diabetic | N/A 55.5£3.6 |[N/A N/A 12 treated 2 treated
al. (81) men aged in the with insulin, 4 | with diet
43-71 years pxridox- with oral hy- | only
ine- poglycaemic
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
with symp- treated, drugs, 2 with
tomatic pe- 56.7+3.2 diet only
ripheral in the pla-
neuropathy cebo-
treated
group
Lietal. |2015 |China RCT N/A “Guangdong Province |24 weeks | N/A 58 T2DM 17 57.6£3.4 [23.9+3.5in N/A N/A Patients
(82) Universities and the patients men/12 |in the pla- | the placebo, should not
Colleges Funded aged 56-67 |women |cebo, 24.2+3.1in change
Scheme (2011), and years in the 58.1+2.3 |the anthocya- their usual
Guangzhou City Sci- pla- in the an- | nin group lifestyle,
ence and Technology cebo, thocyanin dietary
Project 17 group pattern
(12C22061588)" men/12 and drugs.
women
in the
antho-
cyanin
group
Lietal. |2008 |China RCT N/A Kao Corporation in 14 days N/A 127 T2DM | 36 fe- 54.146.7 |23.1+2.9 at N/A All except for | PA should
(83) Tokyo, Japan lead-in, patients males/2 |in the day 0O, 4 in the DAG |be the
120 days aged 40-65 |4 males | DAG, 22.8+2.9 at and4inthe |same
treatment years in the 53.9+6.0 |day 60, TAG group through-
DAG, in the 22.7+2.9 at used antidia- | out the
29fe- |TAG day 120 in the betic medica- | study
males/2 | group DAG; tions before (should
3 males 23.8+3.4 at the study: maintain
in the day 0, 32% glipizide, | usual PA)
TAG 23.6+3.3 at 25% acar-
group day 60, bose, 21% in-
23.6+3.4 at sulin or prota-
day 120 in the mine zinc in-
TAG group sulin, 22%
other antidia-
betic medica-
tions (metfor-
min, gliqui-
done, rep-
aglinide)
Liuetal. {2014 |Taiwan RCT N/A | National Science 16 weeks | N/A 92 T2DM 14 55.0£6.6 |26.2+4.2in N/A 53.8% in the | Patients
(84) Council, Taiwan: patients males/2 |in the in- |the interven- intervention, | should
Grant number 101- aged 20-65 |5 fe- terven- tion, 26.4+4.6 60.5% in the | maintain
2320-B-010-075 years with | males | tion, placebo group

37




the interven-
tion, 44.7% in
the placebo
group, 12.8%
thiazolidinedi-
ones in the in-
tervention,
5.3% in the
placebo
group, 2.6% a
glucosidase
inhibitors in
the interven-
tion, 5.3% in
the placebo
group, 10.3%
dipeptidyl
peptidase 4
(DPP-4) inhib-
itors in the in-
tervention,
5.3% in the
placebo
group, 2.6%
meglitinide in
the interven-
tion group,
35.9% in the
intervention,
26.3% in the
placebo group
used a combi-
nation)

Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet

lipid abnor- | in the 53.5£7.0 |in the placebo used oral anti- | an isoca-

malities inter- in the pla- | group diabetes med- | loric diet
vention, | cebo ication (35.9% | and their
18 group sulfonylurea | dietary
males/2 in the inter- patterns
0 fe- vention, through-
males 24.2% in the |out the
in the placebo study.
placebo group, 43.6%
group biguanides in
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Ludvik et | 2008 |Germany |RCT N/A Partially sponsored by | 5 months | N/A 61 T2DM 14 57.2+1.8 |31.1+0.7 at N/A Treatment Treatment
al. (85) Dr Osami Aki of Fuiji patients men/13 |in the Cai- | baseline, with diet with diet
Sangyo (Japan) women |apo, 30.7+0.7 at alone alone, sta-
in the 61.1£1.5 |the final visit ble level of
Caiapo, |in the pla- |in the Caiapo; PA during
18 cebo 29.9+0.6 at the study
men/16 | group baseline,
women 29.7+0.6 at
in the the final visit
placebo in the placebo
group group
MacKen- | 2007 |USA RCT N/A “Grant from the Hitch- | 3 months | N/A 49 T2DM N/A 68.5£9.8 [30.7+5.21in N/A No insulin N/A
zie et al. cock Foundation patients (di- in the pla- | the placebo, treatment
(86) (Lebanon, NH)” agnosis = 6 cebo, 34.4+8.1 in
months' du- 60.6+9.9 |the tea extract
ration), inthe in- | 375mg,
HbA1c: 6.5- tervention |23.8£11.7 in
9.5% within 375mg, the tea extract
these 67.1£11.1 | 750mg group
months in the in-
tervention
750mg
group
Magnoni | 2008 | Nether- RCT N/A “Sponsorship: Numico | 12 weeks | N/A 40 patients [ 33.3% |57.5¢1.5 |32.2+0.9 total, | N/A On controlled | Diabetic
etal. lands Research, Wagingen, diagnosed | men to- | total, 32.4+1.3in stabilized diet
(87) The Netherlands” with T2DM | tal, 55.7+2.1 |the interven- anti-diabetic
for 2 6 36.8% |inthein- |tion, 32.1+1.2 medication for
months, in the terven- in the control = 1 month:
aged >18 inter- tion, group metformin
years, vention, | 59.3+2.0 and/or sul-
HbA1c: 6.5- [30.0% |in the fonylureas
8.5% in the control
control | group
group
Ma- 2009 |ltaly RCT N/A | “Grant from the Minis- | 4 week N/A 81 T2DM 28 48+11in |27.4£1.8in 24 smokers/6 | N/A Instruc-
laguar- tero dell’'Universita * e | placebo patients men/12 | the pla- the placebo, |nonsmokers tions from
nera et Ricerca Scientifica e |wash-out, aged 20-70 |women |cebo 27.5+1.8in in the pla- dietician
al. (88) Tecnologica” 12 week years (diag- |in the 49+13 in | the L-carnitine | cebo, 34 “on dietary
treatment nosed <6 pla- the L-car- | group smokers/7 intake re-
months) cebo, nitine nonsmokers cording
with hyper- | 30 group in the L-car- proce-
cholesterol- | men/11 nitine group dures as
emia women part of a
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
in the L- behavior-
car- modificatio
nitine n program
group at each
visit; re-
sulting
food dia-
ries were
later used
for coun-
seling.”
Manzella | 2001 | Italy RCT N/A “Supported by the 4 months | N/A 50 T2DM N/A 65.143.9 |26.4+3.9in nonsmokers | Metabolism N/A
etal. Second University of patients in the pla- |the placebo, sufficiently
(89) Naples (Fondi Ateneo with cardiac cebo, 26.244.3 in controlled by
1997y autonomic 64.3+4.7 |the vitamin E OHAs
neuropathy in the in- | group at
tervention | baseline;
group at [26.4+3.9in
baseline; |the placebo,
65.1£3.9 [26.2+4.3in
in the pla- | the vitamin E
cebo, group at end
64.3+4.7 | of study
in the in-
tervention
group at
end of
study
Martin et | 2006 | USA RCT N/A | “Grants R55 4 week N/A 37 T2DM 17 59.7+8 3040.8 N/A “glipizide gas- | On dietary
al. (90) DK060126 and RO1 wash-out, patients males, trointestinal treatment
DK060126 awarded 12 week aged 25-75 |8 fe- therapeutic alone be-
to W.T.C. and treatment, years (diag- | males system 5 fore study
MO01RR00109” 24 week nosed = 6 mg/day” or on low
treatment months dose of
prior to OHAs for
study); 125 22
<FPG <170 months
mg/dL at
the screen-
ing
Mashavi | 2008 |Israel RCT N/A N/A 4 months | N/A 60 T2DM 15 61.7£6.5 [31.8+5.1in 21% current | Therapy with | N/A
etal patients men/13 |inthein- |theinterven- |smokersin = 1500 mg
(91) women tion, 30.6+5.3 metformin
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
in the terven- in the placebo | the interven-
inter- tion, group tion, 14% in
vention, | 60.1+6.0 the placebo
13 in the pla- group
men/16 | cebo
women | group
in the
placebo
group
Mason 2016 |Australia |RCT N/A Centre for Physical Crosso- N/A 35-70 year |12men, |57.9+2.5 |30.5+0.8 only non- 11 on metfor- | Regular
etal. Activity & Nutrition ver: 4 old subjects |1 smokers min, 5 on sul- |intensive
(92) Research month with stable | woman fonylureas, 5 | PA prohib-
treatment, blood sugar on DPP-4in- |ited; 1 per-
1 month control: hibitors son on
wash-out, 6.5% < diet-treat-
4 month HbA1c ment only
treatment <10.0%
Mayr et |2016 |Germany |[RCT N/A Fresenius Kabi in Bad | 12 weeks | N/A 40 T2DM 12 79.9 inter- [ 24.0 in inter- | N/A Sulfonylureas | normal
al. (93) Homburg, Germany patients >40 | male/8 | vention; vention, 22.0 or metformin | diet
years old; female |82.0 con- |in control
(HbA1c 6.5- |in inter- | trol group
8.5%), who | vention,
need nutri- |8
tional sup- | male/12
port be- female
cause of an |in con-
involuntary | trol
weight loss: | group
25% over
the previous
3 months or
210% over
half a year
McManu | 1996 |Canada RCT N/A  |“Canadian Dairy Bu- |3 month | N/A 11 T2DM 3men, [61.8+2.9 |[28.0+1.2at N/A 4 on oral sul- | Subjects
setal. reau and the Natural | run-in; patients, 8 baseline, fonylureas. were ad-
(94) Sciences and Engi- Crosso- 81.5+4.2kg |women 27.8+1.1in vised “to
neering Research ver: 3 the placebo, maintain
Committee” month 27.9+1.03 in an isoca-
treatment, the linseed loric diet.”
3 month oil, 27.5+1.02
treatment in the fish oil
group
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Mehrdad | 2017 |Iran RCT N/A "Tehran University of |12 weeks | N/A 64 patients |57.1% [47+8to- |29.31+£3.26 in | nonsmokers |1 in the pla- Habitual
ietal Medical Sciences & aged 30-60 | male to- |tal, 48+8 |the placebo, cebo, 2 in the |dietary
(95) Health Services grant years with | tal, 50% | in the pla- | 29.68+2.92 in Q10 group patterns
26400” T2DM (du- |malein |cebo, the Q10 took glyben- | and PA
ration >2 the pla- | 46+7in group at glamid, 12 in | through-
years) and |cebo, the Q10 | baseline, the placebo, |outthe
BMI >25 65.4% | group 29.28+3.86 in 13 in the Q10 | study pe-
and <35 in the the placebo, group took riod
Q10 29.21+£3.25in metformin, 17
group the Q10 in the pla-
group at end- cebo, 11in
of-trial the Q10
group took
both; patients
under treat-
ment with in-
sulin were not
recruited
Mirfeizi {2015 |lran RCT N/A | “Research grant from |90 days |N/A 105T2DM |11.1% |52+13in |28.36+3.27 in | smokers were | Biguanides, Insulin
etal. the Vice Chancellor of patients menin |the cinna- | the cinnamon, | excluded sulfonylurea | treatment
(96) Research, Islamic aged 30-65 |the cin- | mon, 28.64+3.72 in derivatives, with spe-
Azad University, Karaj years; namon, [55+10in |the whortle- thiazolidines | cific PA
Branch: Grant num- HbA1c >7% | 30% the whor- | berry, and die-
ber: 1/73295)" and FBG menin |tleberry, |29.94+4.45in tary regi-
2140mg/dL |the 54+12in |the placebo mens
whortle- | the pla- group were ex-
berry, cebo clusion cri-
24.4% | group teria.
men in
the pla-
cebo
group
Mitra 2006 |India RCT N/A | Arunava Mitra of 10 years | N/A 310 rural In- | 263 48+4.56 | 24.5+£3.29 N/A no lipid lower- | normal ru-
and Crompton Greaves dian people | men, 47 ing, antidia- ral diet
Bhattach Ltd. without women betic or anti- | (70-80%
arya (97) liver, thyroid hypertensive | carbohy-
or kidney agents drates, 10-
disease 20% pro-
teins, 10%
fat
Mobini et | 2017 | Sweden RCT N/A “BioGaia, the Swedish | 12 weeks | N/A 46 ab- 4 fe- 655 in 30.7+4.0 in 2 smokers in | The anti-hy- N/A
al. (98) Research Council, the dominal males/1 | the pla- the placebo, | the placebo, 2 | perglycaemic
obese 1 males | cebo, 30.6+4.5in
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Swedish Diabetes As- T2DM pa- |in the 6616 in the L. reuteri |inthe L. reu- |treatmentin-
sociation, and ALF tients(diag- | pla- the L. reu- | low, 32.3+3.4 |terilow, 2in |cluded insulin,
grants from the nosis >6 cebo, 3 |terilow, inthe L. reu- |the L. reuteri |11 in the pla-
Sahlgrenska Univer- months be- | fe- 6416 in teri high high group cebo, 14 in
sity Hospital” fore study) |males/1 |the L. reu- | group at week the L. reuteri
aged 50-75 |2 males |terihigh |0;30.844.2in low, 10 in the
(waist >80 |in the L. | group the placebo, L. reuteri high
cm for reuteri 30.9+4.7 in group took
women; >94 | low, 3 the L. reuteri metformin, 4
cm for fe- low, 32.1£3.5 in the pla-
men); males/1 in the L. reu- cebo, 4 in the
HbA1c 1 males teri high L. reuteri low,
6.7%-10.4% | in the L. group at week 2inthe L.
reuteri 12 reuteri high
high group used
group sulfonylu-
rea/glinides, 1
in the L. reu-
teri low, 2 in
the L. reuteri
high group
used GLP-1
agonists, 1in
the placebo, 1
in the L. reu-
teri low group
used DPP-4
inhibitors
Morgan | 1995 |USA RCT N/A Pharmacaps, Incorpo- | 12 weeks | N/A 40 NIDDM |18 53.9+7.0 [N/A N/A 9 in the 9g 4 treated
et al. rated in Elizabeth- patients males/2 | total, fish oil, 7 in with diet
(99) town, New Jersey with hyper- |2 fe- 55.2+6.2 the 18g fish only
lipidemia males |in the 9g oil, 3 in the 99
total, 4 |fish oil, corn oil, 3 in
men/6 | 53.418.8 the 18g corn
women |in the 18g oil group were
in the fish oil, on insulin, 1
9g fish |52.246.2 in the 9g fish
oil, 6 in the 99 oil, 1in the
men/4 | corn oll, 18g fish oil, 6
women | 54.6+7.1 in the 9g corn
in the in the 18g oil, 6 in the
18g fish | corn oil 18g corn oil
oil, 4 group group were
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
men/6 on oral
women agents, 2 in
in the the 18g fish
9g corn oil, 1in the 9g
oil, 4 corn oil, 1in
men/6 the 18g corn
women oil group were
in the on diet only
189
corn oil
group
Navar- {2014 |Mexico RCT N/A | “Partially supported Crosso- 2x3 98 normo- | 36% 52.84+8.4 | 30.55+5.72 smokers were | 55.3% used |3.6%
rete-Cor- by the Programa de ver: 3 months | mag- male 2 excluded glibenclamide | treated
tes et al. Fomento a la Investi- | month nesemic pa- + metformin, |with diet +
(100) gacion” treatment, tients aged 23.2% metfor- | PA
3 month 30-65 years min, 10.7%
wash-out, with T2DM glibenclamide
3 month , 7.2%
treatment glibenclamide
+ acarbose or
acarbose
alone, 3.6%
diet + exer-
cise
Niemi et | 1988 |Finland RCT N/A “Financially supported | crosso- N/A 22 T2DM 16 mean: 63 | mean: 27 N/A 19 on OHAs, |3 on diet
al. (101) by the Research ver: 12 patients women, 3 on diet ther- | control
Foundation of Finnish | week aged 40-76 |6 men apy only. therapy
Sugar Co. Ltd. And treatment, years alone;
the Orion Corporation |4 week (poorly con- subjects
Research Foundation” | washout, trolled) should
12 week maintain
treatment their usual
dietary
pattern
through-
out the
study
Ni- 2014 |lIran RCT N/A | National Nutrition and |2 week 12 90 T2DM 55 30-50 N/A N/A N/A N/A
kooyeh Food Technology Re- |run-in, 12 |weeks |patients women, | years
etal. search Institute week aged 30-50 |35 men
(102) treatment years
Ni- 2011 |lIran RCT N/A | Support from the Na- | 2 week N/A 90 diabetic |55fe- [50.7£6.1 |29.9+4.7 in N/A N/A 2 weeks
kooyeh tional Nutrition and run-in, 12 patients males, | total, the plain, (run-in) of
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
etal. Food Technology Re- | week aged 30-60 |35 50.8+6.6 [29.2+4.4in weight-
(103) search Institute treatment years with a [ males |in the the vitamin D- mainte-
FBG = 126 plain, fortified, nance diet
mg/dL at 51.4+5.4 [29.1+5.5in for diabet-
the 1% visit in the vit- | the vitamin D ics based
amin D- |+ calcium-for- on ADA
fortified, tified yogurt recom-
49.9+6.2 | drink group at menda-
in the vit- | baseline; tions, af-
amin D + [30.0+4.7 in terwards
calcium- | the plain, “equiva-
fortified 28.3t4.4in lent
yogurt the vitamin D- amounts
drink fortified, of dairy
group 28.61£5.51in products
the vitamin D were re-
+ calcium-for- placed by
tified yogurt 2 servings
drink group at of the yo-
end-of-trial gurt drink”
Norris et | 2009 [USA RCT N/A Partially supported Crosso- N/A 55 obese only 60.1£7.3 |36.3%6.1in N/A 32 patients safflower
al. (104) “pby the National Cen- |ver: 16 postmeno- |women |in the the safflower used sulfonyl- | oil group:
ter for Research Re- | week pausal safflower | oil to linoleic ureas, 31 1746175
sources treatment, T2DM pa- oil to lino- | acid, 37.1+7.2 used bigua- kcal at
(UL1RR025755) and | 4 week tients aged leic acid, |in the linoleic nides, 19 baseline, -
the Clinical Research |wash-out, 270 years 59.4+7.3 |acid to used thiazoli- | 154192
Center at the Ohio 16 week (HbA1c in the lin- | safflower oil dinediones, 1 | kcal delta
State University (grant | treatment 26.5% and oleic acid | group, used an in- to week
M01-RR00034) from <14%) to 36.6+6.5 total cretin mi- 16 in diet
the National Institutes safflower metic, 1 used | period 1;
of Health, the Caro- oil group, a alpha-gluco- | 1585
line S Kennedy En- 59.7+7.3 sidase inhibi- | Met.eq at
dowment; An unre- total tor, 8used a |baseline,
stricted monetary gift combination | 918 delta
by Cognis (Monheim, therapy to week
Germany, and Cincin- 16 in diet
nati”, Ohio) period 1;
conju-
gated lino-
leic acid
group:
1925496
kcal at
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design | name duration |Up population Ex-smokers diet
baseline, -
395+126
delta to
week 16 in
diet period
1,161+ 7
Met.eq at
baseline, -
2+ 10
delta to
week 16 in
diet period
1
Ogawa |2013 |Japan RCT N/A “A 21 Century Cen- |3 months |N/A 30 subjects |6 80.418.3 |20.1+3.6 total, | N/A N/A bedridden
etal. ter of Excellence Pro- on aliquid | men/20 |total, 20.4+3.6in patients
(105) gram Special Re- diet with women |81.247.6 |the CZ1.5, on liquid
search Grant” and “a T2DM total, 2 |in the 19.944.0 in diet
research grant for car- men/11 | CZ1.5, the DIMS through
diovascular research” women |79.5+8.6 |group at tube
in the in the baseline;
Cz1.5, |DIMS 20.3£3.6in
4 men/9 | group the CZ1.5,
women 20.1#4.01in
in the the DIMS
DIMS group at end-
group of-trial
Pan et 2007 |China RCT N/A Grants from the Major | crosso- 32 73 patients | 36.8% |63,.247.4, | 25.1+3.3 total; | N/A no exogenous | 1911+329
al. (106) Project of Knowledge |ver: 12 weeks |aged 50-79 |male to- |64.4+7.1 |25.0+3.3 at insulin to con- | kcal/day at
Innovation Program of | week years with | tal, in group | baseline, trol glucose week 0,
the Chinese Academy | treatment, T2DM and [41.2% |A, 25.2+3.3 at 1858+365
of Sciences (KSCX1- | 8 week a slight hy- |male in |63.0£7.8 |12 weeks in kcal at
YX-02), the Science |wash-out, percholes- | group in group B | group A; week 12 in
and Technology Com- | 12 week terolemia A, 25.1+£3.3 at the inter-
mission of Shanghai | treatment 32.4% baseline, vention,
Municipality male in 25.2+3.5 at 1840+327
(04DZ14007), group B 12 weeks in kcal at
Knowledge Innovation group B week 0,
Program of the Chi- 18664321
nese Academy of Sci- kcal at
ences (KSCX2-225), week 12in
and the Ministry of the pla-
Science and Technol- cebo
ogy of China (973 group;
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Author

Year

Country

Study
design

RCT
name

Funding source

Study
duration

Follow-
Up

Study
population

Sex

Age

Current/
Ex-smokers

Medication

Exercise/
diet

Program
2006CB503900)

32+6% fat
at week 0,
31£7% at
week 12 in
the inter-
vention,
31£6% at
week 0,
31+6% at
week 12 in
the pla-
cebo
group;
17£3%
protein at
week 0,
18+3% at
week 12 in
the inter-
vention,
17£3% at
week 0,
17£3% at
week 12 in
the pla-
cebo
group;
88.0+32.7
MET-
hours/wee
k at week
0,
92.3+37.7
at week
12 in the
interven-
tion,
89.4+£32.4
at week 0,
87.6+35.4
at week
12 in the
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
placebo
group
Paolisso | 1995 | Italy RCT N/A N/A Crosso- 4 weeks | 40 aged, 19 7210.5 27.7+0.3 at N/A 23 on weight-
etal. ver: 4 mildly over- | males, baseline, glibenclamide | maintain-
(107) week fol- weight 21 fe- 27.6+0.8 in , 17 on glipiz- |ing food
low-up, 4 T2DM pa- | males the placebo, ide intake
month tients 27.840.7 in (2250 g
treatment, (mean dura- the vitamin C carbohy-
30 day tion 8.11£0.3 group drates per
wash-out, years) with day)
4 month normal arte-
treatment rial blood
pressure,
without mi-
cro- or
macroangi-
opathy, nor-
mal kidney
function
(“microalbu-
minuria <20
pg/24 hours
and plasma
creatinine
levels <100
umiol/L”)
Paolisso | 1993 | Italy RCT N/A  |N/A Crosso- 8 25 mildly N/A 71.3+0.8 |27.4+0.3 at N/A 13 on glipiz- | weight-
etal. ver: 4 months | overweight baseline, ide, 6 on tol- | maintain-
(108) week T2DM pa- 27.3+0.5 at butamide, 6 ing food
prestudy tients the end of on glyburide |intake
period, 3 (mean dura- placebo, (2250 g
month tion: 27.3+0.4 at carbohy-
treatment, 8.4£0.3 the end of vit- drates,
30 day years), with- amin E ad- 14.1+0.6
wash-out, out micro- ministration mg vita-
3 month or macroan- min E per
treatment giopathy, day)
normal kid-
ney func-
tion, HbA1c
7.840.3%
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Parham |2014 |lIran RCT N/A N/A Crosso- N/A 48 T2DM 26.1% |53+10in |32.16+£6.58 in | N/A Therapy with | Subjects
et al. ver: 2 patients (>1 | male in |group A, |group A, OHAs should not
(109) week run- year) group 50+11in [30.24+4.03 in change
in, 12 A, group B group B previous
week 23.8% dietary
treatment, male in habits and
8 week group B PA
wash-out, through-
12 week out the
treatment study.
Peder- |2016 |UK RCT N/A European Foundation |12 weeks |N/A 29 T2DM only 56.7+1.6 |28.0+1.1 at N/A 7 in the prebi- | Subjects
sen et al. for the Study of Dia- patients men in the baseline, otic, 3inthe |should
(110) betes clinical research aged 42-65 prebiotic, |28.2+1.1 at placebo group | maintain
grant; “supported by years (well- 58.1+1.7 | end-of-trial in on metformin, | their life-
the National Institute controlled in the pla- | the prebiotic; 3 in the prebi- | style
for Health Research diabetes) cebo 28.4+0.9 at otic, 2inthe |through-
Clinical Research group at | baseline, placebo group | out the
Network: Kent, Surrey baseline |28.5+1.4 at on metformin | study, 6
and Sussex” end-of-trial in + gliclazide, 1 | subjects in
the placebo in the prebi- the pla-
group otic, 2inthe |cebo
placebo group | group on
on metformin | diet/PA
+ sitagliptin, 1 | treatment.
in the prebi-
otic on met-
formin +
gliclazide +
sitagliptin, 1 in

the prebiotic
on metformin
+ sitagliptin +
thiazoli-
dzinedione, 1
in the prebi-
otic, 1in the
placebo group
on sitagliptin
+ gliclazide, 1
in the placebo
group on
gliclazide
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Picket |1996 |Canada RCT N/A | Y. Mikki, Exavena Crosso- N/A 8 NIDDM Men 461 27.6+0.2 N/A Lipid-lowering | diabetes
al. (111) Oy/Inc in Espoo, Fin- |ver: 12 patients, only drugs prohib- | manage-
land; Northern Alberta | weeks BMI <35, ited, diabetes | ment with
Institute of Technol- treatment, HbA1c: management | diet or
ogy and Patient Sup- | 12 weeks <10%, with diet or OHAs
port Center, Univer- treatment plasma cho- OHAs
sity of Alberta Hospi- lesterol: <7
tals; Clinical Investi- mmol/L,
gation Unit, University plasma tri-
of Alberta Hospitals; glycerides:
Quaker Oats Com- <5 mmol/L?
pany of Canada Ltd in
Peterborough, Ontario
Racek et | 2006 |Czech RCT N/A N/A 12 weeks | N/A 36 patients |2 61.8in 35.16 in the N/A 3 used sul- Patients
al. (112) Republic aged >18 men/15 | the pla- placebo, fonylurea were
years with | women | cebo, 33.59 in the derivates, 3 counseled
clinically di- |in the 60.8 in chromium biguanides, 1 | not to
agnosed pla- the chro- | group, 34.33 sulfonylurea |change
T2DM cebo, 7 | mium, total and bigua- their usual
men/12 | 61.3 total nides diet and
women PA habits
in the through-
chro- out the
mium study pe-
group riod.
Rodri- 2003 | Mexico RCT N/A “Grants from the Con- | 16 weeks | N/A 80 T2DM N/A 59.7+8.3 [27.6+£9.1in N/A Therapy with | Counseled
guez- sejo Nacional de patients in the the magne- glibenclamide |to con-
Moran et Ciencia y Tecnologi‘a with de- magne- sium chloride, sume
al. (113) de Me “xico creased sium chlo- | 28.6+4.2 in >50% car-
(FOSIVILLA magnesium ride, the control bohy-
20000402008) and levels in the 54.149. in | group at drates,
the Fondode Fo- serum the con- | baseline; <10% sat-
mentoala Investi- (=0.74 trol group |27.74£9.6 in urated fat,
gacion of the Mexican mmol/L) the magne- 20%
Social Security Insti- sium chloride, mono- and
tute (FP 2001/354)” 28.9+4.7 in polyun-
the control saturated
group at end- fat, ~1g
of-trial protein/kg
ideal body
weight/d in
the 3
months
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
before the
study;
counseled
to exer-
cise for 30
min 2
3x/week
Rotman- | 2014 |lIsrael RCT N/A Dhanvantary 12 weeks |1 week |35 T2DM 44% 61.847.1 [27.1#43in N/A 94.4% inthe |N/A
Pikielny Herbochem Pvt Ltd. patients (in- | male in |in the the DBCare, DBCare,
etal. Inc., Mira Road adequately |the DBCare, |29.8%4.0in 94.1% in the
(114) Thane, Maharashtra, controlled in | DBCare | 60.6+8.4 |the placebo placebo group
India; Ace Continental spite of , 11% in the pla- | group on metformin
Exports Inc. in Lon- OHA ther- |malein |cebo
don apy) aged | the pla- | group
218 years cebo
group
Roussel |2003 |Tunisia RCT N/A Partially supported by |6 months | N/A 56 Tuna- N/A 51.5+1.62 {28.9+0.15in | N/A N/A N/A
et al. grants from the Dia- sian T2DM in the the zinc,
(115) betes Action Founda- (= 5 years) zinc, 29.6+0.15in
tion in Washington, patients 55.5+£1.43 | the placebo
DC, and Labcatal aged 48-63 in the pla- | group
Pharmaceutical, years cebo
Montrouge Cedex in (HbA1c: group
France >7.5%, fast-
ing glucose:
>8 mmol/L),
60 healthy
controls as
reference
for plasma
TBARS
Rytter et | 2010 |Sweden |[RCT N/A Financially supported |12 weeks |N/A 47 T2DM 22 fe- |61.947.2 |28.3+3.8 6 smokers, 34 | Diet-con- Patients
al. (116) by Semper AB and treatment, patients males, non-smokers | trolled or ther- | should
Procordia AB 8 weeks aged 40-75 |18 apy with diet | keep die-
wash-out years, males + OHAs tary habits
HbA1c < and PA
10% and level sta-
BMI < 35 ble
kg/m? through-
out the
test pe-
riod.
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Ryuet |2014 |Korea RCT N/A | Grant O.H.R, 2010 24 weeks | N/A 158 sub- 57% 556.9+8.1 [25.6+£3.6in N/A N/A 47.1% in
al. (117) from the Korean Dia- jects aged |malein [in the pla- |the placebo, the pla-
betes Association + 30-69 years | the pla- | cebo, 25.0£3.3 in cebo,
support from the Dae- with T2DM: | cebo, 54.8+7.6 |the vitamin D 52.9% in
woong Pharmaceuti- stabilized 43% in the vit- | group the vita-
cal Company and glycaemic |[malein |aminD min D
Handok pharmaceuti- control the vita- | group group
cals Co., Ltd. (HbA1c min D worked
<8.5%), vit- | group out regu-
amin D: < larly.
20 ng/mL
Sar- 2013 |lIran RCT N/A Tehran University of |3 months | N/A 67 over- 13 45.3+3.93 | 27.80+1.65 in | nonsmokers | 16% on sul- Counseled
bolouki Medical Sciences weight pa- | men/22 |in the the control, fonylureas, not to
etal. (Iran) tients aged |women |control, 27.9+1.73in 8% on bigua- | change di-
(118) 35-55 years |in the 45.0314.8 | the interven- nides, 76% on | etary pat-
with T2DM | control; |8 in the tion group biguanides + |terns or
(definedas |13 interven- sulfonylureas | PA level
subjecton | men/19 |tion group
OHAs or women
with a FPG |in the
concentra- | inter-
tion >7.0 vention
mmol/L) group
Scroggie | 2003 |USA RCT N/A Support from the Sur- | 90 days N/A 38 subjects |12 68.6 in N/A N/A Therapy with | Therapy
et al. geon General's Office with “con- males/1 | the glu- a stable with a sta-
(119) of the US Air Force firmed diag- | O fe- cosamine, amount of ble
(protocol SGO- nosis of males |[70.7in oral antihy- amount of
FWH20000097) T2DM” (sta- | in the the pla- perglycaemic |oral anti-
ble HbA1c |glu- cebo drugs or strict | hypergly-
that varied | cosa- group control caemic
< 0.2% for = | mine, 6 through diet | drugs or
2 succes- males/6 strict con-
sional females trol
measure- in the through
ments 290 | placebo diet
days apart | group
from each
other)
Shab-Bi- | 2015 |Iran RCT N/A | National Nutrition and | 12 weeks | N/A 60 T2DM 14 51.347.7 |28.6+4.2in N/A N/A N/A
dar et al. Food Technology Re- patients male/15 |in the the control,
(120) search Institute (grant aged 30-60 |female |control; 28.2+4.6in
number 035360), years; FPG |in the 54.1+8.0 |the interven-
Tehran University of >7mmol/L | control; tion group at
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Medical Sciences 17 inthe in- | baseline;
(grant number male/14 | tervention | 28.8+4.1 in
10533), Iran National female |group the control
Science Foundation in the group,
(grant number inter- 27.8+4.5in
8800420) vention the interven-
group tion group at
end-of-trial
Shab-Bi- | 2011 |Iran RCT N/A National Nutrition and | 2 week 12 100 T2DM |19 52.4+8.4 |30.0#4.2in 2% in the OHAs: met- No treat-
dar et al. Food Technology Re- |run-in, 12 |weeks | patients men/31 |in the pla- | the placebo, |plain doogh, |formin, ments re-
(121) search Institute. Teh- | weeks aged 29-67 |women |cebo, 28.6+4.0in 10% in the vit- | glibenclamid, |ducing
ran University of Med- | treatment years in the 52.6+6.3 |the interven- |amin D-forti- | glitazone weight
ical Sciences, Iran pla- in the in- | tion group at | fied doogh
National Science cebo, tervention | baseline; group
Foundation 24 group 30.2+4.3 in
males/2 the placebo,
6 fe- 28.4+4.0in
males the interven-
in the tion group at
inter- end-of-trial
vention
group
Shidfar |2015 |lIran RCT N/A No funding declared |3 months | N/A 50 subects | N/A 45.2+7.64 | 29.5£2.8 in nonsmokers | Glibenclamide | 45.5%
etal. with T2DM in the gin- | the ginger, , metformin or | light PA in
(122) aged 20-60- ger, 29.2+3.1in both the ginger,
year without 47.1+£8.31 | the placebo 43.4% in
insulin treat- in the pla- | group at week the pla-
ment cebo 0,29.6£2.1in cebo at
group the ginger, week 0,
29.6+2.8in 22.7%
the placebo moderate
group at week PAin the
12 ginger,
34.7% in
the pla-
cebo
group at
week 0,
31.8% vig-
orous PA
in the gin-
ger,
21.7%in
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Author

Year

Country

Study
design

RCT
name

Funding source

Study
duration

Follow-
Up

Study
population

Sex

Age

Current/
Ex-smokers

Medication

Exercise/
diet

the pla-
cebo
group at
week 0,
50% light
activity in
the ginger,
47.3% in
the pla-
cebo
group at
week 12,
31.8%
moderate
PAin the
ginger,
31.5%in
the pla-
cebo
group at
week 12,
18.1% vig-
orous ac-
tivity in the
ginger,
21.1%in
the pla-
cebo
group at
week 12

Shimizu
et al.
(123)

1995

Japan

RCT

N/A

N/A

12
months

N/A

54 patients
with NIDDM
without ab-
normal lev-
els of blood
urea nitro-
gen and
creatinine in
the serum

12
men/4
women
in the
control,
10
men/19
women
in the
eicosa-
pentae-
noic
acid
ethyl

58.6+1.8
in the
control,
66.3+2.5
in the
EPA-E
treated
group

22.8+1.2in
the control,
23.9+1.0in
the EPA-E
treated group

N/A

1in the con-
trol group
treated with
diet alone, 8
with sulfonylu-
rea, 7 with in-
sulin; 2 in the
EPA-E
treated group
treated with
diet alone, 17
with sulfonylu-
rea, 10 with
insulin

1inthe
control
group, 2 in
the EPA-E
treated
group
treated
with diet
alone
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
(EPA-E)
treated
group
Solerte | 2004 |lItaly RCT N/A Partial support by a Crosso- 34 34 T2DM N/A 65-85 between 18- | N/A 250n OHAs |N/A
et al. grant from the Univer- | ver: 2 weeks | patients years 23 (9 on metfor-
(124) sity of Pavia in Italy week run- aged 65-83 min, 8 on
in, 16 years metformin
week (HbA1c combined
treatment, >7%, diag- with
2 week nosis 5-15 glibenclamide
washout, years be- , 5 onrep-
16 week fore trial), aglinide com-
treatment BMI 18-23 bined with
kg/m? metformin, 3
on
glimepiride), 9
on insulin
Solerte | 2008 | ltaly RCT N/A University of Pavia in | crosso- 60 34 T2DM N/A 65-83 between 19- | N/A Insulin or N/A
etal. Italy ver: 2 weeks | patients years 23 OHAs
(125) week run- aged 65-85
in, 16 years
week (HbA1c
treatment, >7%)
2 week
washout,
16 weeks
treatment,
26 weeks
mainte-
nance
treatment
period
Strobel |2014 |Germany |RCT N/A Grant based on EU 6 months | N/A 86 T2DM 24 men | median 30.5in the N/A Exclusion of | N/A
etal. framework 7 project patients in the age of 61 |verum, 31.1in subjects on
(126) program (Natural Im- aged 18-80 |verum, |(36-78)in |the placebo glycosides,
mune Modulation for years (no 24 in the group glucocorti-
Intervention in Type 1 vitamin D the pla- | verum, 60 coids,
Diabetes, grant supplemen- | cebo (30-78) in bisphospho-
agreement number tation for = | group the pla- nates, orben-
241447) 3 months cebo zodiazepines,
before the group calcimimetics,
beginning of and pheny-
the study) toin; subjects
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
where treat-
ment with one
of these was
planned
Tajab- 2017 |lIran RCT N/A The Vice-chancellor 12 weeks | N/A 60 over- N/A 64.0£11.7 | 29.624.6 in N/A N/A Patients
adi- for Research, Kashan weight in pla- placebo, were
Ebrahimi University of Medical T2DM pa- cebo; 32.2+6.0in asked not
etal. Science, and Iran pro- tients aged 64.2+12.0 | synbiotic to change
(127) vided a grant. 40-85 years in synbi- | group at habitual
suffering otic group | baseline, dietary
from coro- 29.744.7 in patterns
nary heart placebo, and PA
disease 32.246.1 in level.
synbiotic
group at end-
of-trial
Taylor et 2010 |Canada RCT N/A | “Flax Council of Can- |12 weeks | N/A 34 T2DM 17 52.4+1.5 |32.4£1.0 N/A no antihyper- | 1974+129
al. (128) ada and the Canada patients males/1 glycaemic kcal in the
Manitoba Agri-food aged 35-65 |7 fe- drugs control,
Research Develop- years males 1879+113
ment Initiative” kcal in the
flaxseed,
18194128
kcal in the
flaxseed
oil group
at base-
line,
2052495
kcal in the
control,
1997483
kcal in the
flaxseed,
2293492
kcal in the
flaxseed
oil group
during
treatment
Turpe- 2000 |Finland RCT AL- “Grants from the Uni- |1 year N/A 19 T2DM N/A 5615 in N/A N/A N/A N/A
inen et CAR | versity of Kuopio, patients the pla-
al. (129) Kuopio University cebo,
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Hospital, and Hoffman 57+2in
La Roche Ltd., Basel, the ace-
Switzerland”; “from tyl-L-car-
the Council for Health nitine
Research, Academy group
of Finland (to Dr. Matti
I. J. Uusitupa)”; “from
the North Savo Cul-
tural Foundation and
the Aarne and Aili
Turunen Foundation
(to Dr. Anu K. Turpe-
inen)”
Tatlncl | 1998 | Turkey RCT N/A N/A 6 months | N/A 21 T2DM 1 men/9 | 59.349.8 |26.7+5.2in N/A Therapy with | Therapy
etal. patients suf- | women |in the pla- | the placebo, OHAs or only | with OHAs
(130) fering from |in the cebo, 28.1+6.1in diet or only
peripheral pla- 57.2+13.0 | the vitamin E diet
neuropathy |cebo, 2 |in the vit- | group
men/9 |aminE
women | group
in the
vitamin
E group
Uusitupa | 1984 | Finland RCT N/A N/A Crosso- N/A 19 T2DM 18 fe- |62+1.8 N/A N/A 13 on antihy- | Only ther-
etal. ver: 18 patients males, pertensive apy by
(131) weeks 1st (mean FBG |1 male medication, diet
treatment, concentra- no change in
18 weeks tion at study treatments
2nd treat- entry: during the
ment, 18 9.7+0.9 study
weeks 1st mmol/L)
treatment
Vaisman | 2006 | Israel RCT N/A N/A 3 months | N/A 26 NIDDM | N/A 65.4+10.7 {29.5+£3.9in N/A Metformin, Patients
etal. patients in the the fructose, sulfonylurea, |should
(132) (uncon- fructose, |30.5+5.2in avandia; ther- | maintain
trolled): 59.5+9.1 | the control apy with insu- | their diet
high HbA1c in the group lin mixtard for | habits and
levels + 2-h control 1 person in PA
postprandial group each group through-
sugar out the
>200mg% study.
as indica-
tors
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
von 2010 |New Zea- |RCT N/A | “New Zealand Lottery |6 months | N/A 114 insulin | only 41.8£10.1 | 27.5¢5.0 in N/A Medication for | N/A
Hurst et land Board (Lottery Health resistent, women |in the vit- | the vitamin D, diabetes was
al. (133) Grant) and New Zea- vitamin D amin D, 27.413.7 in exclusion cri-
land Department of deficient 41.5+9.1 |the placebo terion
Internal Affairs” South Asian in the pla- | group
women cebo
aged 23-68 group
years with a
fasting se-
rum sugar
<7.2
mmol/L in
Auckland
Vuksan |2008 |Canada RCT N/A “Grant from the Ko- Crosso- N/A 19 T2DM 11 6412 28.9+1.4 N/A no insulin, diet ac-
etal. rean Ministry of Agri- |ver: 4 (>6 months, | males, herbs, supple- | cording to
(134) culture and Forestry | week run- well-con- 8 fe- mentuse, 5 |the Cana-
and National Agricul- |in, 12 trolled) pa- | males on diet alone, |dian Dia-
tural Cooperative week tients aged 3 on sulfonyl- | betes As-
Federation” treatment, 18-65 years urea + diet, 3 | sociation
4-6 week without on metformin | nutrition
washout, manifest + diet, 5 on guidelines
12 week complica- sulfonylu-
treatment tions; not rea/metformin
pregnant; + diet, 1 on
metaboli- sulfonylu-
cally stable rea/metfor-
with a min/rosiglita-
HbA1c level zone + diet, 1
of 6.0-8.5% on sulfonylu-
and a FPG rea/rosiglita-
level of 6.4- zone + diet, 1
8.5 mmol/L) on acarbose +
diet)
Wain- 2011 | lIsrael RCT N/A N/A 2 week 18 59 T2DM 51.7% |61.746.3 [29.8+4.3in 2 smokers in | Sulfonylurea |PA: ~2.6
stein et run-in, 12 | weeks | patients (for [ women |in the cin- | the cinnamon, | the cinnamon, | and/or metfor- | hours/wee
al. (135) week = 3 months) |in the namon, 30.9+6.9in 4 in the pla- min + lifestyle | k; sulfonyl-
treatment, aged 230 cinna- | 64.4+15.4 | the placebo cebo group therapy urea
4 week years, mon, in the pla- | group and/or
washout HbA1c: 6.5- | 30% in |cebo metformin
10.5% the pla- | group + lifestyle
cebo therapy
group
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Watts et [ 2002 |Australia |[RCT N/A “Research grants 12 weeks | N/A 40 T2DM 13 54.1410.4 | 31.3t5.4 in Smokers Insulin treat- | N/A
al. (136) from Diabetes Aus- patients males/2 |in the pla- | the placebo, |were ex- ment was ex-
tralia, The National aged <75 females | cebo, 29.9+3.3in cluded clusion crite-
Health and Medical years, BMI |in the 52.7+6.2 |the interven- rion.
Research Council of <40 kg/m? | pla- in the in- | tion group
Australia and The with dyslipi- | cebo, tervention
Medical Research daemia 18 group
Foundation, Royal (fasting se- | males/2
Perth Hospital” rum triglyc- | females
erides >1.8 |in the
mmol/L or |inter-
HDL cho- vention
lesterol <1.0 | group
mmol/L with
total choles-
terol <6.5
mmol/L and
total choles-
terol:HDL
ratio >4); 18
healthy con-
trols to
compare
vascular
function
Wolffen- | 1992 | Nether- RCT N/A N/A Crosso- N/A 12 T2DM 6 62110 25.8+3.5 N/A Treatment 3267-
buttel et lands ver: 3 patients males, with OHAs, 9345 kJ/d
al. (137) months, 3 (time since | 6 fe- 11 on sul- total en-
months onset: 11 males fonylurea; no |ergy in-
years) with- corticoster- take
out liver or oids
kidney dis-
ease
Yin et al. {2008 |China RCT N/A Financially supported |3 months | N/A 84 T2DM 49 aged 25- | >22 kg/m? N/A 1 group re- Only diet
(138) by Xinhua Hospital; patients women, | 75 years ceived metfor- | therapy for
partial support from aged 25-75 |35 men min as control | 2 months
the National Institutes years, group. before as-
of Health grant (P50 HbA1c signment
AT02776-020002) >7.0% or to groups
FBG >7.0
mmol/L
Yiu et al. [2013 |China RCT N/A No support by com- 12 weeks | N/A 100 T2DM | 54% 65.8+7.3 [25.8+4.3in 30% ever 20% in the Patients
(139) mercial funds patients male in_|in the the treatment, | smokers in treatment, should not
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
with subop- |the treatment, | 25.1£3.4 in the treatment, | 28% in the to change
timal vita- treat- 64.9+8.9 |the placebo 26% in the placebo group | dietary
min D level |ment, in the pla- | group placebo group | on insulin, habits and
(<30 46% cebo 82% in the lifestyle
ng/mL) male in | group treatment, during the
the pla- 80% in the supple-
cebo placebo group | mentation
group on bigua- period.
nides, 60% in
the treatment,
38% in the
placebo group
on sulfonylu-
reas, 4% in
the treatment
group on al-
pha-gluco-
sidase inhibi-
tor, 2% in the
treatment, 2%
in the placebo
group on thia-
zolidinedi-
ones, 6% in
the treatment
group on
DPP-4 inhibi-
tors
Zhang et | 2008 | China RCT N/A | Grant 2006 CB 2 week 3 116 newly |30 5119 in 25.2+3.1 at 14 current Patients using | PA and
al. (140) 503904 from 973 Pro- | run-in, 3 | months |diagnosed |men/28 |the ber- baseline, smokers in or having diet in-
ject, 04DZ19502 from | month (based on |women |berine 24.3+3.2 at the berberine, | used diabetes | structions
the Shanghai Com- treatment the WHO) |in the group at | end-of-trial in |20 in the pla- | medication in the 2
mittee for Science T2DM pa- | berber- |baseline, |the berberine; | cebo group were ex- weeks
and Technology, tients aged |ine, 31 |[51+10at |25.9+3.8 at cluded. run-in pe-
30700383 and 25-70 years | men/21 | end-of- baseline, riod
30725037 from the with women | trial 25.4+3.6 at
National Natural Sci- dyslipidemi |in the end-of-trial in
ence Foundation of a, BMI: 19- | placebo the placebo
China, Y0204 and 40 kg/m? group group

E03007 from the
Shanghai Education
Commission
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Author |Year |Country |Study |RCT |Funding source Study Follow- | Study Sex Age BMI Current/ Medication Exercise/
design | name duration |Up population Ex-smokers diet
Zheng et [ 2015 | China RCT N/A “National Natural Sci- | 14 days N/A 127 T2DM |40.8% |5346 in 21.7£1.91in N/A Metformin, Patients
al. (141) ence Foundation of run-in, patients menin |[the nor- |the normal acarbose, gli- | were
China (81273054); 120 days aged 40-65 |the nor- | mal weight, pizide, rep- asked not
PhD Programs Foun- | treatment years mal weight, 27.2¥1.4in aglinide, to alter
dation of Ministry of weight, |53.447.3 |the over- gliquidon, “in- | their nor-
Education of China 44.4% |inthe weight group sulin or prota- | mal PA
(20120101110107); in the over- mine zinc in- | and diet
National Program on over- weight sulin” through-
Key Basic Research weight | group out the
Project of China (973 group study.
Program:
2011CB504002); Na-
tional High-Tech R&D
Program of China
(863 Program,
N20080753)"
Zibadi et [ 2008 |USA RCT N/A Horphag Research 12 weeks | N/A 48 T2DM 14 58.4+11.5 | N/A N/A Angiotensin- | N/A
al. (142) provided a research patients men/10 |in the pla- converting en-
grant. aged 40-75 |women | cebo, zyme inhibi-
years with | in the 61.3+9.1 tors to treat
mild to pla- in the hypertension;
moderate cebo, pycno- insulin treat-
hyperten- 13 genol ment was ex-
sion men/11 | group clusion crite-
women rion.
in the
pycno-
genol
group

ADA = American Diabetes Association, AHA = American Heart Association, BMI = body mass index, DAG = diacylglycerol, DPP-4 = dipeptidyl peptidase
4, EPA-E = eicosapentaenoic acid ethyl, FBG = fasting blood glucose, FPG = fasting plasma glucose, G. biloba = Gingko biloba, GLP-1 = Glucagon-like
peptide 1, HbA1c = minutes, MVM =

multivitamin/mineral, N/A = not applicable, N. sativa = Nigella sativa, NIDDM = non-insulin-dependent diabetes mellitus, NNFTRI = National Nutrition and

Glycated Haemoglobin, HDL = high-density lipoprotein, M. charantia = Momordica charantia, min =
Food Technology Research Institute, OGTT = oral glucose tolerance test, OHA = oral hypoglycaemic agent, PA = physical activity, RCT = randomized
controlled trial, T2DM = type 2 diabetes mellitus, TAG = triacylglycerol, UK = United Kingdom, USA = United States of America

CZ1.5, DIMS = liquid diets
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Table 3 shows the treatment arms and number of participants at randomization as well as at time of analysis in the 122 trials of
the systematic review. For a clearer arrangement, this table has been separated into three parts. Five columns for four treatment
arms in the beginning, a part with 16 columns and 15 treatment arms for the study by Mitra and Bhattacharya, and another part

with five colums, four treatment arms for the remaining studies.
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Table 3: Description of control and intervention arms and number of participants according to the different arms of the included trials

zinc (7.5 mg), B-vitamins; 54/51

Author Arm 1: Dose, n at randomization/n at analysis Arm 2: Dose, n at randomization/n at analysis Arm 3: Dose, n at randomization/n | Arm 4: Dose,
at analysis n at randomi-
zation/n at
analysis

Akbari Fakhrabadi et al. | 200 mg Coenzyme Q10/d, 37/32 Placebo: microcrystalline cellulose, 37/30 N/A N/A

(21)

Akilen et al. (22) 2 g cinnamon/day (4 x 500 mg), 30/30 2 g placebo: starch-filled (4 x 500 mg), 28/28 N/A N/A

Al-Maroof et al. (23) Oral zinc sulfate (30 mg elemental zinc/cap daily), Placebo, 51/43 N/A N/A
50/43

Anderson et al. (24) Indistinguishable placebo tablets, 60/N/A 100 pg (1.92 pymol) chromium in the form of chromium | 500ug (9.6 pmol) chromium 2x/day, N/A

picolinate 2x/day, 60/N/A 60/N/A
Anderson et al. (25) 30 mg/d zinc in the form of zinc gluconate, 27/27 400 pg/d chromium in the form of chromium pidolate, | Combination of zinc and chromium, Placebo,
27127 27127 29/29

Aro et al. (26) 21 g guar gum, 11 crossover subjects/9 crossover Placebo: wheat flour, 11 crossover subjects/9 crosso- | N/A N/A
subjects ver subjects

Ashraf et al. (27) Capsule Garlic 300 mg 3x/day + Metformin 500 mg | Placebo + Metformin 500 mg 2x/day, 30/27 N/A N/A
2x/day, 30/27

Barchetta et al. (28) 2000 IU cholecalciferol/day, 29/26 Placebo, 36/29 N/A N/A

Barre et al. (29) Flaxseed oil containing 60 mg ALA/kg body Placebo: safflower oil, 14/14 N/A N/A
weight/day, 18/18

Bonsu et al. (30) Fiber supplement: inulin (10 g), 18/12 Placebo: xylitol (10 g), 18/14 N/A N/A

Boshtam et al. (31) 200 IU/day vitamin E capsules, 50/50 Placebo, 50/50 N/A N/A

Breslavsky et al. (32) 1000 U vitamin D/day, 24/24 Placebo: microcrystalline cellulose, 23/23 N/A N/A

Cheng et al. (33) “Stabilized rize bran” (20 g), 17/17 Placebo: milled rice, 11/11 N/A N/A

Cruz et al. (34) 5 g glycine/d, 38/38 5 g placebo/d, 36/36 N/A N/A

Dakhale et al. (35) Vitamin C + metformin: each 500 mg 2x/day, 35/33 | Placebo + metformin (500 mg 2x/day), 35/33 N/A N/A

Dans et al. (36) 2 M. charantia tablets 3x/day, 20/20 2 placebo tablets 3x/day, 20/20 N/A N/A

de Oliveira et al. (37) LA: 600 mg, 26/26 Alpha-tocopherol: 800 mg, 25/25 Alpha-tocopherol (800 mg) + LA (600 |Placebo,

mg), 25/25 26/26

Derosa et al. (38) 120 mg Orlistat 3x/day + L-carnitine 2 g 1x/day, 120 mg Orlistat 3x/day, 126/126 N/A N/A
132/132

Derosa et al. (39) 10 mg Sibutramine + 2 g L-carnitine, 129/113 10 mg Sibutramine, 125/110 N/A N/A

Derosa et al. (40) 1 g L-carnitine 2x/day, 46/46 Placebo, 48/48 N/A N/A

Derosa et al. (41) Alpha-lipoic acid (600 mg), L-carnosin (165 mg), Placebo: 1x/day, 51/49 N/A N/A
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De Valk et al. (42) Magnesium: 15 mmol, 25/18 Placebo, 25/16 N/A N/A
Eftekhari et al. (43) 2 tablets calcitriol/day: 0.25 pg 1,25-dihydroxy cho- | Placebo, 35/35 N/A N/A
lecalciferol/tablet, 35/35
Eibl et al. (44) 30 mmol magnesium citrate/day, 20/18 Placebo, 20/20 N/A N/A
Elwakeel et al. (45) n-3 fatty acids + low-dose aspirin, 20/20 Placebo: coconut oil + lactose, 20/20 N/A N/A
Eriksson et al. (46) 2g ascorbic acid/day, N/A/27 crossover subjects 600 mg magnesium/day, N/A/27 crossover subjects N/A N/A
Faghihi et al. (47) 200 pg selenium, 33/33 Placebo, 27/27 N/A N/A
Fang et al. (48) DJCs (1.8 g effective extract in every tablet, 5 tab- routine western medicine, 31/31 N/A N/A
lets, 3x/day) + to routine western medicine, 31/31
Farvid et al. (49) 200 mg magnesium + 30 mg zinc, N/A/16 Vitamin C (200 mg) + vitamin E (100 1U), N/A/18 minerals plus vitamins, N/A/17 Placebo: lac-
tose, N/A/18
Feinglos et al. (50) Placebo 2x/day, 8/8 3.4 g psyllium 2x/day, 15/15 6.8 g psyllium 2x/day, 14/14 N/A
Fenercioglu et al. (51) | “Polyphenol-rich antioxidant supplement” with pom- | Placebo: 5% polyvinylpyrrolidone, 3% sodium starch | N/A N/A
egranate extract, green tea extract, ascorbic acid; glycolate, 1% magnesium stearate, 91% microcrystal-
56/56 line cellulose; 58/58
Firouzi et al. (52) Probiotics: “3 x 10710 dose of 6 viable microbial cell | Placebo, 68/68 by intention to treat, 48 per protocol N/A N/A
preparation strains”, 68/68 by intention to treat, 53
per protocol
Foster et al. (53) 40 mg/d zinc + 2 g/d flaxseed oil, N/A/23 Placebo, N/A/20 N/A N/A
Ginter et al. (54) 500 mg ascorbic acid/day, 35/35 Placebo, 13/13 N/A N/A
Goh et al. (55) Resveratrol: 3g, 5/5 Placebo, 5/5 N/A N/A
Grotz et al. (56) Placebo: cellulose, 69/68 667 mg sucralose in tablets, 67/65 N/A N/A
Gualano et al. (57) 5 g/day creatine, 14/13 Placebo, 14/12 N/A N/A
Guimaraes et al. (58) NCO: placebo, 15/13 NC50: 50 pg chromium in the form of chromium nico- | NC200: 200 pg chromium in the form | N/A
tinate, 18/13 of chromium nicotinate, 23/16
Gullestad et al. (59) 15 mmol magnesium-lactate-citrate capsules/day, Placebo, 29/N/A N/A N/A
25/N/A
Gunasekara et al. (60) | Zinc + MVM: 22 mg/day oral zinc sulfate + multivita- | MVM: multivitamin/mineral preparation without zinc, Placebo, 36/32 N/A
min/mineral preparation, 29/28 31/31
Hosseinzadeh et al. Brewer's yeast (6 300mg capsules/day, 1800 mg to- | Placebo (6 300mg capsules/day), 44/42 N/A N/A
(61) tal), 45/42
Hosseinzadeh-Attar et | 200 mg Coenzyme Q10/d, 31/31 Placebo: maize starch, 33/33 N/A N/A
al. (62)
Hove et al. (63) Cardi04 yogurt: milk fermented with L. helveticus Placebo yogurt: milk that has been artificially acidified | N/A N/A
(300 mL), 23/23 (300 mL), 18/18
Hsia et al. (64) Pancreas Tonic (2 tablets 3x/day), 31/23 Placebo (2 tablets 3x/day), 16/13 N/A N/A
Hsu et al. (65) Extract of ABM (500 mg/tablet), 36/29 Placebo (cellulose): 1500 mg, 36/31 N/A N/A
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Hsu et al. (66) Green tea extract (decaffeinated): 1500 mg, 40/35 | Placebo: microcrystalline cellulose, 40/33 N/A N/A
Huseini et al. (67) 200 mg silymarin 3x/day, 25/25 Placebo capsules 3x/day, 26/26 N/A N/A
Hussain et al. (68) Silymarin (200 mg/d) in addition to glibenclamide Placebo (200 mg/d) in addition to glibenclamide (10 10 mg/day glibenclamide alone, 21/21 | N/A
(10 mg/day), 18/18 mg/day), 20/20
Hussain et al. (69) placebo + 2550 mg metformin/day, 15/15 10 mg melatonin + 50 mg zinc acetate as single daily | 10 mg melatonin + 50 mg zinc acetate | N/A
doses + 2550 mg metformin/day, 18/18 as single daily doses, 13/13
Jafari et al. (70) “Vitamin d-fortified low fat yogurt”: 2000 IU vitamin D | “Plain low fat yogurt”, 32/29 N/A N/A
in 100g, 32/30
Jayagopal et al. (71) 30 g/d soy protein, 132 mg/d isoflavones, 32 crosso- | Placebo: 30 g/d cellulose, 32 crossover subjects/32 N/A N/A
ver subjects/32 crossover subjects crossover subjects
Jorde et al. (72) 40,000 U cholecalciferol/week, 20/16 Placebo, 16/16 N/A N/A
Kaatabi et al. (73) Placebo: 260 mg activated charcoal tablets, 57/48 | N. sativa: 500 mg, 57/48 N/A N/A
Kajanachumpol et al. 1 zinc tablet/day after breakfast (50 mg zinc sulfate), | Placebo: 1 tablet/day after breakfast, 13/13 N/A N/A
(74) 12/12
Kampmann et al. (75) Colecalciferol: 280ug/day for 2, 150ug/day for 10 Placebo, 8/8 N/A N/A
weeks, 8/7
Kleefstra et al. (76) Placebo, 19/17 500 pg chromium/day in the form of chromium pico- 1000 pg chromium/day in the form of | N/A
linate, 17/14 chromium picolinate, 17/15
Krul-Poel et al. (77) 50,000 IU Vitamin D3/month, 136/129 50,000 IU placebo/month, 138/132 N/A N/A
Lasaite et al. (78) “G. biloba L. leaves dry extract”, 25/25 “Green tea dry extract”, 17/17 Placebo, 14/14 N/A
Lee et al. (79) 3 cranberry extract tablets/day (500 mg powder/tab- | Placebo every day, 15/15 N/A N/A
let), 15/15
Leenders et al. (80) L-Leucine: 2.5 g, 30/29 Placebo: wheat flour, 30/28 N/A N/A
Levin et al. (81) Vitamin B6 (pyrodoxine hydrochloride 50 mg Indistinguishable placebo capsules, 9/9 N/A N/A
3x/day), 9/9
Li et al. (82) Anthocyanins: 160mg 2x/day, 29/29 Placebo: pullulan + maltodextrin, 29/29 N/A N/A
Li et al. (83) DAG: 25 g/d, 66/60 TAG: 25 g/d, 61/52 N/A N/A
Liu et al. (84) Green tea extract: 500 mg, 46/39 Placebo: cellulose, 46/38 N/A N/A
Ludvik et al. (85) 4 g Caiapo/day, 27/27 Placebo, 34/34 N/A N/A
MacKenzie et al. (86) Placebo: 0 mg tea extract, 18/16 Single tablet: 375 mg tea extract (150 mg green tea Double tablet: 750 mg tea extract N/A
catechins + 75 mg black tea theaflavins), 17/16 (300 mg green tea catechins + 150
mg black tea theaflavins), 19/17
Magnoni et al. (87) “Diabetes-specific ONS” Diasip: 2 x 200 mL, 20/19 | Standard ONS, 20/20 N/A N/A
Malaguarnera et al. (88) | L-carnitine 1x/day, 41/41 Placebo, 40/40 N/A N/A
Manzella et al. (89) 600 mg/d vitamin E, 25/25 Placebo: sodium citrate, 25/25 N/A N/A
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Martin et al. (90) Sulfonylurea + placebo, 12/11 Sulfonylurea + chromium in the form of chromium pic- | N/A N/A
olinate (1000 ug), 17/14
Mashavi et al. (91) 1000 mcg folate, 400 mcg vitamin B12, 10 mg vita- | Placebo, N/A/29 N/A N/A
min B6; N/A/28
Mason et al. (92) Ascorbic acid: 2 x 500 mg/day, 13 crossover sub- Placebo: “5660 mg gelatine, 8 mg calcium carbonate, N/A N/A
jects/13 crossover subjects vegetable magnesium stearate and vegetable cellu-
lose”; 13 crossover subjects/13 crossover subjects
Mayr et al. (93) “Diabetes-specific ONS”: 2 x 200 mL, 20/20 Standard ONS (isocaloric): 1.5kcal/mL, 20/20 N/A N/A
McManus et al. (94) Placebo: olive oil (35 mg 18:1 fatty acids/kg body Linseed oil: 35 mg 18:3n-3/kg body weight/day, 11 Fish oil: 35 mg 20:5n-3 + 22:6n-3/kg | N/A
weight/day), 11 crossover subjects crossover subjects body weight/day, 11 crossover sub-
jects
Mehrdadi et al. (95) 200 mg Coenzyme Q10, 32/26 Placebo: maize starch, 32/30 N/A N/A
Mirfeizi et al. (96) 1000 mg cinnamon/d; 30/30 1000mg whortleberry/d; 30/30 Placebo: 1000 mg starch/d; 45/45 N/A
Author |Arm 1: Arm 2: Arm 3: Arm 4: Arm 5: Arm 6: Arm 7: Arm 8: Arm 9: Arm10: |Arm11: |Arm 12: Arm 13: |Arm 14: |Arm 15:
Dose,n |Dose,nat |(Dose,n |Dose,n |Dose,n |Dose,n |Dose,n |Dose,n |[Dose,n |Dose,n |Dose,n |Dose,nat |Dose,n |Dose,n |Dose, n
at ran- randomiza- | at ran- at ran- at ran- at ran- at ran- at ran- at ran- at ran- at ran- randomiza- | at ran- at ran- at ran-
domiza- |tion/n at domiza- |domiza- |domiza- |domiza- |domiza- |domiza- |domiza- |domiza- |domiza- |tion/n at domiza- |domiza- |domiza-
tion/n at | analysis tion/n at |tion/n at |tion/n at |tion/nat |tion/nat |tion/nat |[tion/nat |tion/nat |tion/nat |analysis tion/n at |tion/n at |tion/n at
analysis analysis |analysis |analysis |analysis |analysis |analysis |analysis |analysis |analysis analysis |analysis |analysis
Mitra 30 mL 30mLco- |[15mL 30 mL co- |30 mL 30 mL 30 mL 30 mL 30 mL 30 mL 30 mL 15 mL flax 30 mL 30 mL control:
and sesame | conut oil, flax oil, 30 | conut oil, |sunflower |sesame |[sesame |[sesame |sesame |sunflower |sunflower |oil, 30 mL sunflower | sesame | rural diet;
Bhattac | oil, 15 mL | 150 g rice mLsun- |10 g psyl- |oil, 15g oil, 15g oil, 25 g oil, 15 mL |oil, 10 g oil, 159 oil, 15g sesame oil, |oil,25g |oil,25g |30/N/A
harya flax oil, 15 | containing | flower oil, |lium husk, | soybean, |soybean, |flaxgum, |flaxoil, 25 |psyllium |soybean, |soybean, |150 grice flax gum, |flax gum,
(97) g soy- retrograded |25 g fenu- | 25 g fenu- | 25 g fenu- | 25 g fenu- | 15 g soy- | g fenu- husk, 15 |25 g/day |25 g fenu- | containing 15 mL 15 mL
bean; starch, 10 g | greek; greek; greek, 3 |greek,3 |bean, 3 greek; mL flax flax gum; | greek; retrograde flax oil, flax oil,
20/N/A psyllium 20/N/A 20/N/A capsules |capsules |capsules |20/N/A oil, 20/N/A 20/N/A starch, 15g |15 g soy- | 15 g soy-
husk, 25 g fish oil; fish oil; fish oil; 20/N/A soybean; bean; bean;
fenugreek; 20/N/A 20/N/A 20/N/A 20/N/A 20/N/A 20/N/A
20/N/A
Author Arm 1: Dose, n at randomization/n at analysis Arm 2: Dose, n at randomization/n at analysis Arm 3: Dose, n at randomiza- Arm 4:
tion/n at analysis Dose, n at
randomiza-
tion/n at
analysis
Mobini et al. (98) Placebo: slightly sweet powder, 15/15 Low dose L.reuteri DSM 17938: 10”8 colony-form- | High dose L.reuteri DSM 17938: | N/A
ing units/day, 16/15 10710 colony-forming units, 15/14
Morgan et al. (99) | Fish oil: 9 g, 10/10 Fish oil: 18 g, 10/10 Corn oil: 9 g, 10/10 Corn oil:
18 g, 10/10
Navarrete-Cortes et | Magnesium lactate: 360 mg elemental magnesium, 50/30 Placebo: “microcrystalline cellulose, croscarmellose | N/A N/A
al. (100) sodium, povidone and magnesium stearate”; 48/26
Niemi et al. (101) microcrystalline cellulose: 3x/day with meals (first 5 g/d, raised | guar gum: 3x/day with meals (first 5 g/d, raised to N/A N/A
to 15 g/d in the first 2 weeks of the treatment phases), 20 cross- | 15 g/d in the first 2 weeks of the treatment phases),
over subjects included in analysis 18 crossover subjects included in analysis
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Nikooyeh et al. 2x 250-mL bottles of “plain doogh”: calcium (150 mg)/bottle, 2x 250-mL bottles of “vitamin D-fortified doogh”: cal- | 2x 250-mL bottles of “calcium-vit- | N/A
(102) 30/30 cium (150 mg) + vitamin D (500 1U) per bottle, 30/30 | amin D-fortified doogh”: calcium
(250 mg) + vitamin D (500 1U) per
bottle, 30/30
Nikooyeh et al. 2x 250-mL bottles of “plain doogh”: calcium (150 mg)/bottle, 2x 250-mL bottles of “vitamin D-fortified doogh”: cal- | 2x 250-mL bottles of “calcium-vit- | N/A
(103) 30/30 cium (150 mg) + vitamin D (500 1U) per bottle, 30/30 | amin D-fortified doogh”: calcium
(250 mg) + vitamin D (500 IU) per
bottle, 30/30
Norris et al. (104) control: safflower oil (8 g oil/d), 33/27 Linoleic acid: 8 g oil/day, 22/16 N/A N/A
Ogawa et al. (105) | EPA (25 mg/100kcal)/DHA (17 mg/100kcal)-rich liquid diet, Liquid diet with a lack in EPA/DHA, 15/13 N/A N/A
15/13
Pan et al. (106) Lignan tablets derived from flaxseed: 360 mg/d, 37 started with | Placebo: 3 tablets/d (98% rice flour), 36 started with | N/A N/A
lignan/34 placebo/34
Paolisso et al. (107) | Placebo: sodium citrate, 40 crossover subjects 0.5 g vitamin C 2x/day, 40 crossover subjects N/A N/A
Paolisso et al. (108) | Placebo: sodium citrate, 13 started with placebo/13 900 mg vitamin E/day, 12 started with vitamin E/12 | N/A N/A
Parham et al. (109) |50 g pistachios/day, 24 started with pistachios/23 No pistachios in diet + PA, 24 started with pla- N/A N/A
cebo/21
Pedersen et al. 5.5 g prebiotic supplement/day: galacto-ligosaccharide mixture, |5.5 g placebo supplement/day: maltodextrin, 16/15 | N/A N/A
(110) 16/14
Pick et al. (111) “Oat bran concentrate bread”, 8/8 “Control white bread”, 8/8 N/A N/A
Racek et al. (112) 400 pg chromium/d in the form of chromium-enriched yeast, Placebo, 17/17 N/A N/A
19/19
Rodriguez-Moran et | 50 mL magnesium chloride solution: 50 g magnesium chlo- Placebo, 40/31 N/A N/A
al. (113) ride/1000 mL solution, 40/32
Rotman-Pikielny et | DBCare: 11 herbal ingredients, 18/17 Placebo: lactose (0.5 g), 17/15 N/A N/A
al. (114)
Roussel et al. (115) | 30 mg zinc/d in the form of zinc gluconate, 27/27 Placebo: “stearate of magnesium, 6 mg, silicon di- | N/A N/A
oxide, 6 mg, cornstarch 28 mg and lactose, 200
mg”, 29/29
Rytter et al. (116) 8 antioxidant tablets, N/A/13 16 antioxidant tablets, N/A/14 8 placebo tablets: paraffin oil, N/A
N/A/13
Ryu et al. (117) Placebo: 100 mg elemental calcium 2x/day, 79/64 Vitamin D: 1000 IU cholecalciferol/day in combina- | N/A N/A
tion with 100 mg elemental calcium 2x/day, 79/65
Sarbolouki et al. Purified EPA: 2 g/day, 32/32 Placebo: Corn oil (2 g/day), 35/35 N/A N/A
(118)
Scroggie et al. (119) | Glucosamine tablets: glucosamine hydrochloride, low-molecu- | Placebo: cellulose, 12/12 N/A N/A
lar-weight sodium chondroitin sulfate, manganese, ascorbic
acid, 26/22
Shab-Bidar et al. “Plain doogh”: calcium (170 mg per 250mL); 29/29 “Vitamin D3-fortified doogh”: calcium (170 mg) + vit- | N/A N/A
(120) amin D3 (12.5 pg) per 250mL; 31/31
Shab-Bidar et al. “Plain yogurt drink”: calcium (170 mg), 50/50 “Vitamin D3-fortified yogurt drink”: calcium (170 mg) | N/A N/A

(121)

+ vitamin D3 (500 IU) per 250mL, 50/50
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Shidfar et al. (122) |3 g ginger (powdered), 25/22 Placebo: lactose, 25/23 N/A N/A
Shimizu et al. (123) | Tablet with 300 mg purified EPA-E 3x/day, 29/N/A Controls not treated with EPA, 16/N/A N/A N/A
Solerte et al. (124) | AA supplements: 449 kcal/d as snacks of 8 g AA, 18/18 Placebo, 16/16 N/A N/A
Solerte et al. (125) | AA supplements: 70.6 kcal/d as snacks of 8 g AA, 18/18 Placebo, 16/16 N/A N/A
Strobel et al. (126) | Vitamin D: Vigantol oil: 1904 1U, 43/39 Placebo oil: medium chain triglycerides, 43/33 N/A N/A
Tajabadi-Ebrahimi | 800 mg inuslin + 2 x 1079 Lactobacillus acidophilus + 2 x 10"9 | Placebo: starch, 30/30 N/A N/A
et al. (127) Lactobacillus casei + 2 x 109 colony-forming units/g Bifidobac-
terium bifidum, 30/30
Taylor et al. (128) Bakery product with no flax, 9/9 Bakery product with milled flaxseed (13.32 g/d), Bakery product with flaxseed oil N/A
13/13 (13 g/d), 12/12
Turpeinen et al. Acetyl-L-carnitine: 1500 mg, N/A/13 Placebo, N/A/6 N/A N/A
(129)
Tutlnci et al. (130) | Vitamin E: 900 mg, 11/11 Placebo: same composition except for DL-alpha-to- | N/A N/A
copheryl acetate, 10/10
Uusitupa et al. (131) | Guar gum (granulated): 6 weeks 2.5 g 3x/day, 6 weeks 5 g Placebo: wheat flour (granulated), 9/9 started with N/A N/A
3x/day, 6 weeks 7 g 3x/day; 10/8 started with intervention placebo
Vaisman et al. (132) | Fructose 2x/day: 7.5 g, N/A/12 Maltodextrin 3x/day: 7.5 g, N/A/13 N/A N/A
von Hurst et al. Vitamin D3: 4000 IU = 100 pg, N/A/42 Placebo tablets, N/A/39 N/A N/A
(133)
Vuksan et al. (134) | Korean red ginseng (Panax ginseng) rootlets: 3 times 2g in 500 | Placebo (500 mg tablets), 39 crossover subjects/19 | N/A N/A
mg tablets, 39 crossover subjects/19 crossover subjects crossover subjects
Wainstein et al. 1200 mg cinnamon/day, 29/29 Placebo: microcrystalline cellulose (400 mg), 30/30 | N/A N/A
(135)
Watts et al. (136) 200 mg coenzyme Q10: 2 50 mg tablets 2x/day, N/A/20 Placebo, N/A/15 N/A N/A
Wolffenbuttel et al. | guar bread: 11.2 g/d (75 g guar/kg flour), 12/12 control: whole grain bread, 12/12 N/A N/A
(137)
Yin et al. (138) Berberine (500 mg) 3x/day, 18/15 Metformin (500 mg) 3x/day, 18/16 N/A N/A
Yiu et al. (139) 5000 IU vitamin D/day, 50/50 Placebo: microcrystalline cellulose (300 mg), 50/50 | N/A N/A
Zhang et al. (140) 1 g berberine per day, 59/58 Placebo, 57/52 N/A N/A
Zheng et al. (141) |25 mL DAG/day, 66/66 25 mLTAG/day, 61/61 N/A N/A
Zibadi et al. (142) 125 mg in form of a Pycnogenol pill every day, 24/24 Placebo, 24/24 N/A N/A
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AA = amino acid, ABM = Agaricus blazei Murill, DAG = diacylglycerol, DHA = docosahexaenoic acid, DJC = Danzhijiangtang capsules, EPA =
eicosapentaenoic acid, G. biloba = Gingko biloba, M. charantia = Momordica charantia, N/A = not applicable, N. sativa = Nigella sativa, ONS = oral
nutritional supplement, PA = physical activity, TAG = triacylglycerol

Table 4 shows the different trials’ side effects.
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Table 4: Side effects reported in the included trials

Author Arm 1 Arm 2 Arm 3 Arm 4
Akbari Fakhrabadi et al. N/A N/A N/A N/A
(21)
Akilen et al. (22) None 1 slight gastric upset for a couple of days N/A N/A
Al-Maroof et al. (23) N/A N/A N/A N/A
Anderson et al. (24) N/A N/A N/A N/A
Anderson et al. (25) No adverse events No adverse events No adverse events N/A
Aro et al. (26) Flatulence, 2 dropouts due to abdominal discomfort and | N/A N/A N/A
meteorism
Ashraf et al. (27) N/A N/A N/A N/A
Barchetta et al. (28) No major side effects No major side effects N/A N/A
Barre et al. (29) N/A N/A N/A N/A
Bonsu et al. (30) N/A N/A N/A N/A
Boshtam et al. (31) N/A N/A N/A N/A
Breslavsky et al. (32) N/A N/A N/A N/A
Cheng et al. (33) N/A N/A N/A N/A
Cruz et al. (34) N/A N/A N/A N/A
Dakhale et al. (35) No severe adverse effect documented No severe adverse effect documented N/A N/A
Dans et al. (36) 1 epigastric pain + diarrhea, 2 diarrhea, 1 1 diarrhea N/A N/A
gastroenteritis, 1 cholecystolithiasis (did not appear
attributed to medication ingestion), 1 chest pain, 1
urinary incontinence, 1 fever
de Oliveira et al. (37) N/A N/A N/A N/A
Derosa et al. (38) 15 malaise, 13 oily evacuation, 10 elevated defecation, |11 malaise, 8 oily evacuation, 6 elevated defecation, | N/A N/A
6 fecal urgency, 4 flatulence, 1 constipation, 1 4 fecal urgency, 3 flatulence, 1 constipation, 1
abdominal pain abdominal pain
Derosa et al. (39) 3 headache, 2 constipation, 2 insomnia, 3 dry mouth, 1 |4 headache, 2 constipation, 3 insomnia, 1 dry N/A N/A
increased blood pressure, 1 increased heart rate, 2 mouth, 2 increased blood pressure, 2 increased
malaise, 2 palpitation heart rate, 1 malaise
Derosa et al. (40) No medication-related adverse effects documented N/A N/A N/A
Derosa et al. (41) None documented. None documented. N/A N/A
De Valk et al. (42) None documented. None documented. N/A N/A
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Eftekhari et al. (43) N/A N/A N/A N/A
Eibl et al. (44) 1 nausea after 2 months., 10 diarrhea after 1 month, 7 | 1 nausea after 1 month, 1 nausea after 2 months, 4 | N/A N/A
diarrhea after 2 months, 4 diarrhea after 3 months, 3 diarrhea after 1 month, 2 diarrhea after 2 months, 2
meteorism after 1 month, 2 meteorism after 2 months, 2 | diarrhea after 3 months, 1 tiredness after 2 months,
meteorism after 3 months, 4 gastric pain after 1 month, |1 meteorism after 1 month, 1 meteorism after 3
2 gastric pain after 2 months, 2 gastric pain after 3 months, 2 gastric pain after 1 month, 1 gastric pain
months, 2 improvement of cardiac pain after 3 months | after 2 months, 1 gastric pain after 3 months
Elwakeel et al. (45) 13 (“nausea, abdominal upsets, irritating fish-scented N/A N/A N/A
halitosis”; did not stop supplementation though)
Eriksson et al. (46) N/A N/A N/A N/A
Faghihi et al. (47) Adverse events on glucose homeostasis N/A N/A N/A
Fang et al. (48) N/A N/A N/A N/A
Farvid et al. (49) 2 withdrawals during the 1st week of study due to adverse events.
Feinglos et al. (50) N/A N/A N/A N/A
Fenercioglu et al. (51) N/A N/A N/A N/A
Firouzi et al. (52) Some minor gastric disturbances, 2 unexpected events | Some minor gastric disturbances N/A N/A
(sexual impotency, carbuncle) observed - unlikely
because of supplementation
Foster et al. (53) N/A N/A N/A N/A
Ginter et al. (54) N/A N/A N/A N/A
Goh et al. (55) 3 (slight asymptomatic increase in alanine 1 (slight cellulitis) N/A N/A
transaminase, slight hypoglycaemia and diarrhea, slight
cellulitis)
Grotz et al. (56) No discontinuations due to adverse effects. No discontinuations due to adverse effects, no N/A N/A
adverse effects reported as probably or definitely
attributed to sucralose supplementation
Gualano et al. (57) No serious adverse effects; diarrhea, nausea, cramps in | Diarrhea, nausea, cramps in a few subjects N/A N/A
a few subjects
Guimaraes et al. (58) N/A N/A N/A N/A
Gullestad et al. (59) N/A N/A N/A N/A
Gunasekara et al. (60) N/A N/A N/A N/A
Hosseinzadeh et al. (61) | N/A N/A N/A N/A
Hosseinzadeh-Attar et al. | N/A N/A N/A N/A
(62)
Hove et al. (63) Adverse events noted at every visit. Adverse events noted at every visit. N/A N/A
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Hsia et al. (64) 6 (5 adverse effects total: migraine +itchy eyes, sore 5 (7 adverse effects total: “nightmares, dizzy spells, | N/A N/A
throat, 1 exacerbation of back + leg pain, 1 slight abdominal pain, flank pain, insomnia, leg
hypoglycaemia; 2 adverse effects throughout run-in: numbness, weakness on exertion”; 2 adverse
gastrointestinal advserse effects due to use of effects throughout run-in: ear pain and headache)
metformin + “flushing sensation in the face”)
Hsu et al. (65) 3 hypoglycaemia-like symptoms, 2 itching skin 1 hypoglycaemia-like symptoms, 1 skin allergy + N/A N/A
papules, 1 feeling of fullness and nausea
Hsu et al. (66) 1 hypoglycaemic symptoms, 2 slight constipation, 2 1 slight constipation, 1 abdominal discomfort N/A N/A
abdominal discomfort
Huseini et al. (67) None documented. N/A N/A N/A
Hussain et al. (68) N/A N/A N/A N/A
Hussain et al. (69) N/A N/A N/A N/A
Jafari et al. (70) N/A N/A N/A N/A
Jayagopal et al. (71) Mostly gastrointestinal, similar during both Mostly gastrointestinal, similar during both N/A N/A
supplementation periods, 2 development of heartburn, 6 | supplementation periods, 1 development of
complaints about feeling bloated, 1 myocardial infarction | heartburn, 6 complaints about feeling bloated, 1
self-limiting ulcers in the mouth
Jorde et al. (72) N/A N/A N/A N/A
Kaatabi et al. (73) None documented. None documented. N/A N/A
Kajanachumpol et al. (74) | N/A N/A N/A N/A
Kampmann et al. (75) None 3 (diarrhea, transient cerebral ischemia, N/A N/A
hypoglycaemia)
Kleefstra et al. (76) N/A N/A 2 discontinuations of study medication | N/A
because of adverse events: 1
complaint “of frequent watery stools,
weakness, dizziness, nausea, and
headaches”; 1 complained of “vertigo
with nausea and vomiting”
Krul-Poel et al. (77) 1 (urolithiasis, excluded at month 3) N/A N/A N/A
Lasaite et al. (78) N/A N/A N/A N/A
Lee et al. (79) N/A N/A N/A N/A
Leenders et al. (80) No negative ones N/A N/A N/A
Levin et al. (81) N/A N/A N/A N/A
Li et al. (82) No reports of adverse effects. No reports of adverse effects. N/A N/A
Li et al. (83) No adverse effects monitored. N/A N/A N/A
Liu et al. (84) No serious adverse events No serious adverse events N/A N/A
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Ludvik et al. (85) 96 adverse events 120 adverse events N/A N/A
MacKenzie et al. (86) Tablets too big to swallow Withdrawal due to excessive sweat after intake of Withdrawal due to systemic rash N/A
single dose
Magnoni et al. (87) 34 gastrointestinal related adverse effects (15 suffered | 27 gastrointestinal related adverse effects (8 N/A N/A

from belching and bloating), 5 not gastrointestinal suffered from belching and bloating), 5 not
related adverse effects, 2 dropouts because of adverse | gastrointestinal related adverse effects, 1 dropout
effects (gastrointestinal related) because of adverse effects (gastrointestinal related
and dyspnoe/paleness)
Malaguarnera et al. (88) |2 nausea, 2 slight headache, 2 abdominal pain 1 diarrhea, 1 nausea, 1 headache N/A N/A
Manzella et al. (89) N/A N/A N/A N/A
Martin et al. (90) N/A N/A N/A N/A
Mashavi et al. (91) N/A N/A N/A N/A
Mason et al. (92) 1 (“minor gastrointestinal discomfort during the first 1-2 | N/A N/A N/A
weeks”, did not withdraw)
Mayr et al. (93) No adverse effects documented No adverse effects documented N/A N/A
McManus et al. (94) N/A Therapy not related to adverse events on blood N/A N/A
sugar homeostasis
Mehrdadi et al. (95) N/A N/A N/A N/A
Mirfeizi et al. (96) N/A N/A N/A N/A
Mitra and Bhattacharya N/A for all 15 treatment arms
(97)
Mobini et al. (98) 7 gastrointestinal symptoms, 5 hypoglycaemia, 4 8 gastrointestinal symptoms, 6 infection, 4 8 gastrointestinal symptoms, 6 N/A
infection, 2 headache, 2 musculoskeletal symptoms headache, 3 hypoglycaemia, 2 musculoskeletal infection, 4 hypoglycaemia, 4
symptoms musculoskeletal symptoms, 3
headache,
Morgan et al. (99) N/A N/A N/A N/A
Navarrete-Cortes et al. None documented. None documented. N/A N/A
(100)
Niemi et al. (101) N/A N/A N/A N/A
Nikooyeh et al. (102) No adverse event following treatment No adverse event following treatment No adverse event following treatment | N/A
Nikooyeh et al. (103) N/A N/A N/A N/A
Norris et al. (104) Different adverse effects during the study, no difference | Different adverse effects during the study, no N/A N/A
between treatments difference between treatments
Ogawa et al. (105) N/A N/A N/A N/A
Pan et al. (106) Mostly gastrointestinal (23% diarrhea, 32% flatulence, Mostly gastrointestinal (23% diarrhea, 32% N/A N/A

4% nausea)

flatulence, 4% nausea)
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Paolisso et al. (107) No dropouts because of adverse events. N/A N/A N/A
Paolisso et al. (108) N/A No adverse events monitored. N/A N/A
Parham et al. (109) N/A N/A N/A N/A
Pedersen et al. (110) No adverse ones documented No adverse ones documented N/A N/A
Pick et al. (111) Minor ones documented: initial flatulence (decreased N/A N/A N/A

over time)
Racek et al. (112) No adverse events, no dropouts due to adverse events | No dropouts due to adverse events N/A N/A
Rodriguez-Moran et al. No severe adverse effects; most common (37.5%): mild | No severe adverse effects; 1 mild diarrhea N/A N/A
(113) “abdominal and unspecific bone pain” throughout the 1st

month, 2 mild diarrhea
Rotman-Pikielny et al. 5 patients (total quantity of side effects: 7; 7 4 patients (total quantity of side effects: 6; 1 N/A N/A
(114) hypoglycaemic events, 1 raised amount of hypoglycaemic event, 1 raised amount of

hypoglycaemic drugs, 2 reduced amount of hypoglycaemic drugs, 1 reduced amount of

hypoglycaemic drugs, 1 flatulence, 1 diarrhea, 1 hypoglycaemic drugs, 2 flatulence, 1 nausea, 1

abdominal pain diarrhea)
Roussel et al. (115) No observed adverse events N/A N/A N/A
Rytter et al. (116) N/A N/A N/A N/A
Ryu et al. (117) N/A N/A N/A N/A
Sarbolouki et al. (118) N/A N/A N/A N/A
Scroggie et al. (119) 1 withdrawal due to a possible adverse event caused by | N/A N/A N/A

supplementation: excessive flatus
Shab-Bidar et al. (120) N/A N/A N/A N/A
Shab-Bidar et al. (121) N/A N/A N/A N/A
Shidfar et al. (122) N/A N/A N/A N/A
Shimizu et al. (123) None monitored. N/A N/A N/A
Solerte et al. (124) None None N/A N/A
Solerte et al. (125) No adverse events seen whilst active intervention. No adverse events seen whilst active intervention. | N/A N/A
Strobel et al. (126) N/A N/A N/A N/A
Tajabadi-Ebrahimi et al. N/A N/A N/A N/A
(127)
Taylor et al. (128) N/A N/A N/A N/A
Turpeinen et al. (129) N/A N/A N/A N/A
Tutlincu et al. (130) N/A N/A N/A N/A
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Uusitupa et al. (143) N/A N/A N/A N/A
Vaisman et al. (132) N/A N/A N/A N/A
von Hurst et al. (133) No adverse events monitored in serum calcium results, 2 had constipation and headaches N/A N/A
Vuksan et al. (134) 1 dropout due to adverse event 2 dropouts due to adverse event N/A N/A
Wainstein et al. (135) N/A N/A N/A N/A
Watts et al. (136) N/A N/A N/A N/A
Wolffenbuttel et al. (137) | Faster satiation, increased flatulence in some subjects | N/A N/A N/A
Yin et al. (138) 6 diarrhea, 4 constipation, 11 flatulence, 2 abdominal pain N/A N/A
Yiu et al. (139) No significant ones documented. No significant ones documented. N/A N/A
Zhang et al. (140) No severe adverse effects No severe adverse effects N/A N/A
Zheng et al. (141) N/A N/A N/A N/A
Zibadi et al. (142) No adverse effects documented 1 withdrawal because of an unwanted side effect N/A N/A

DAG = diacylglycerol
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8.1 HbA1c

Figure 4 shows that the decrease in HbA1c was significantly more pronounced
following prebiotic supplementation compared to their respective control groups:
MD -0.38% [95% CI -0.60, -0.16], P = 0.0006.

Prehiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bonsuetal 2012 T3 14 12 10012 14 3.8% 0.20 [0.86, 1.26] I —
Cheng etal. 2010 730124 17 7.8 0.BB 11 T4%  -050[1.21,021] —
Feinglos etal. 2013 high  -0.38 013 14 026 016 8 3089% -065[0.78,-0.52] =
Feinglos etal. 2013 low -0.27 012 15 0.26 016 8 3M1% -053[0.66,-0.40] =
Miemietal. 1988 11.8 2 18 122 2 20 2T7% -0.40 [-1.67, 0.87] —
Pan etal. 2007 706 114 68 7.1 1.29 B 15.5%  -0.05 [-0.46, 0.36] -
Pedersen et al. 2016 7 o112 14 66 077 15 7.5% 0.40 [0.30,1.10] -
Walffanbuttel et al. 1992 11.5 3 12 113 19 12 11% 0.20 [1.81,2.21]  ——
Total (95% CI) 170 156 100.0% -0.38[-0.60, -0.16] L J
Heterogeneity: Tau®= 0.04; Chi=17.54, df =7 (F=0.01) F= 60%

L T I

Testfor averall effect: 2= 3.44 (P = 0.0008) Favours [prebiotics] Favours [control]

Figure 4: Forest plot showing aggregated weighted MD including 95% CI for HbA1c after
prebiotic supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation, high = high dose of psyllium, low = low dose of psyl-
lium

Compared to their respective control groups, decrease in HbA1c was significantly
more distinct following AA supplementation: MD -0.36% [95% CI -0.67, -0.05],
P = 0.02 (Figure 5). A sensitivity analysis showed a non-significant decrease in

HbA1c after exclusion of all data on L-canitine: MD -0.34 [95% CI -0.91,0.24],
P=0.25

Amino acids Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Cruz et al. 2008 69 1.3 38 THE 12 36 11.8%  -070[1.27,-013] I
Derosa et al. 2003 68 08 46 68 11 18 147% 0.30 [-0.08, 0.69] I
Derosa etal 2010 64 03 113 T3 06 110 186% -0.90[1.03,-0.77] -
Derosa etal 2011 65 0.3 132 705 126 188% -0.50[0.60,-0.40] -
Leenders et al. 2011 7101 29 72 053 28 178%  -0.10[0.30,0.100 -
Malaguarnera et al. 2009 BE 08 41 69 08 40 15.4% -0.30 [-0.65, 0.04] -
Turpeinen et al. 2000 9.4 122 13 93 18 B 3% 0.10[-1.459,1.69] — T
Total (95% CI) 412 394 100.0% -0.36 [-0.67, -0.05] .
Heterogeneity: Tau®= 013, Chi®=71.88, df= 6 (P = 0.00001);, F=92%

4 2 0 ? 4

Testfor overall effect: 2= 2.30 (F = 0.02) Favours [amino acids] Favours [control]

Figure 5: Forest plot showing aggregated weighted MD including 95% CI for HbA1c after
AA supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. AA = amino acid, Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = het-
erogeneity, MD = mean difference, SD = standard deviation
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Decrease in HbA1c was significantly more pronounced following vitamin E
supplementation compared to their respective control groups: MD -0.56% [95%
Cl -0.83, -0.29], P < 0.0001 (Figure 6).

Vitamin E Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% Cl I, Random, 95% CI
Boshtam et al. 2005 97 16 a0 98 16 50 16.8%  -010[0.73 053] -
Manzella et al. 2001 7a 03 24 81 0B 25 B56% -0.60[0.86, -0.34] L g
Paolisso et al. 1993 71173 24 78 1.08 25 108%  -0.70[1.50,010] ——
Titinch et al. 1998 74 14 11 85 08 10 B.8% -110[212 -0.08] E—
Total (95% CI) 111 110 100.0% -0.56 [-0.83, -0.29] L 2
Heterogeneity: Tau®=0.01;, Chi*= 3.35, df= 3{(P=034), F=11% 54 52 p é ji
Testfor averall effect Z= 4.06 (P = 0.0001) Favours [vitamin E] Favours [control]

Figure 6: Forest plot showing aggregated weighted MD including 95% CI for HbA1c after
vitamin E supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation

Figure 7 shows that compared to their respective control groups, decrease in
HbA1c was significantly more distinct following flaxseed supplementation: MD -
0.54% [95% CI -0.95, -0.12], P = 0.01.

Flaxseed Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Barre et al. 2008 a8 1.7 18 8 14 14 109% 0.00F1.11,1.11]
McManus et al. 1996 B 1.99 11 61 1.33 11 T.3% 0.50 [F0.91,1.91] —
Taylor et al. 2010 flaxzeed ail 6.7 0.35 12 72003 9 408% -0.50[0.78,-0.22] L
Taylar et al. 2010 milled flaxseed 6.3 0.36 13 T2 03 9 409% -0.90[1.18 -0.62] =
Total (95% CI) 54 43 100.0% -0.54 [-0.95, -0.12] L 2
Heterogeneity: Tau®= 0.09; Chi*= 8.09, df= 3 (P = 0.04); F=63% 54 52 p é jl
Testfor averall effect: 2= 2.54 (P = 0.01) Favours [laxseed] Favours [control]

Figure 7: Forest plot showing aggregated weighted MD including 95% CI for HbA1c after
flaxseed supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation

Figure 8 shows that the decrease in HbA1c was significantly more pronounced
following the supplementation of berberine compared to their respective control
groups: MD -0.66% [95% CI -1.00, -0.33], P = 0.0001.
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Berberine Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Yin etal. 2008 748 1.55 15 772 172 16 B4%  -0.24[1.39,0491] —

Zhang et al. 2008 6E 0.7 Lk T3 11 52 91.6% -070[-1.04,-0.35] .‘

Total (95% CI) 73 68 100.0% -0.66 [-1.00, -0.33] &

Heterogeneity; Tau®= 0.00; Chit= 0.56, df=1 (P = 0455 P = 0% 1 ; ! !

-4 -2 i 2 4

Test for averall effect: £=3.88 (F = 0.0001) Favours [berhering] Favours [control]

Figure 8: Forest plot showing aggregated weighted MD including 95% CI for HbA1c after
berberine supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, I = heterogeneity, MD =
mean difference, SD = standard deviation

Compared to their respective control groups, decrease in HbA1c was significantly
more distinct following the supplementation of silymarin: MD -1.92% [95% CI -
3.32, -0.51], P = 0.007 (Figure 9).

Silymarin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% Cl I, Random, 95% CI
Huseini etal. 2006 68 1.1 25 98 22 26 457% -2.70[3.65,-1.75] —a—
Hussain et al. 2007 745 081 18 871 063 200 54.3%  -1.26[1.73,-0.79) -
Total (95% CI) 43 46 100.0% -1.92[-3.32,-0.51] e
Heterogeneity: Tau®= 0.88; Chi*= 713, df= 1 (P = 0.008); F= 86% t t t t

-4 -2 0 2 4

Testfor overall effect: Z= 2.67 (P =0.007) Favours [silymarin] Favours [control]

Figure 9: Forest plot showing aggregated weighted MD including 95% CI for HbA1c after
silymarin supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, I = heterogeneity, MD =
mean difference, SD = standard deviation

Decrease in HbA1c was significantly more pronounced following the
supplementation of zinc, vitamins and minerals compared to the control group:
MD -0.68% [95% CI -1.32, -0.04], P = 0.04 (Figure 10).

Zinc, vitamins, minerals Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gunasekara et al. 2011 .64 0.91 28 T.32 1.88 32 100.0%  -0.68 [1.32,-0.04]
Total (95% CI) 28 32 100.0% -0.68 [-1.32, -0.04] e
Heterageneity. Mat applicable

B I N

Testfor overall effect: Z= 2.07 (P = 0.04) Favours [zinc+vitemin] Favours [control]

Figure 10: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after zinc, vitamin and mineral supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
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within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation

Figure 11 shows that compared to the control group, decrease in HbA1c was
significantly more distinct following the supplementation of melatonin and zinc:
MD -2.09% [95% CI -3.26, -0.92], P = 0.0004.

Melatonin + zinc Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Hussain et al. 2006 571 136 18 7.8 194 16 1000% -2.09[-3.26,-0.82]

Total (95% CI) 18 15 100.0% -2.09[-3.26,-0.92] =R TE——
Heterogeneity: Mot applicable
Testfor overall effect: £=3.51 (P = 0.0004)

- -2 0 2 4
Favours [melatonin+zine] Favours [control]

Figure 11: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after melatonin and zinc supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation

Compared to the control group, decrease in HbA1c was significantly more distinct
following calcium and vitamin D supplementation: MD -1.40% [95% CI -2.08, -
0.72], P < 0.0001 (Figure 12).

Calcium + vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% Cl
Mikooyeh etal. 2014 73 1.3 30 87 14 30 100.0% -1.40[-2.08,-0.72]
Total (95% CI) 30 30 100.0% -1.40[-2.08, -0.72] e
Heterogeneity: Mot applicable

4 2 0 2 4

Testfar overall effect Z=4.01 (P = 0.0001} Favours [calcium + vitD] Favours [control]

Figure 12: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after calcium and vitamin D supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation

Decrease in HbA1c was significantly more pronounced following alpha-lipoic acid
supplementation compared to the control group: MD -0.50% [95% CI -0.62, -
0.38], P < 0.00001 (Figure 13).
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Alpha-lipoic acid Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Derogaetal 2016 7.2 03 51 7703 49 100.0% -0.50[0.62,-0.38]

Total (95% CI) 51 49 100.0% -0.50 [-0.62, -0.38] L

Heterogeneity: Mot applicahle 1 t t t

-4 -z 0 2 4

Testfor overall effect: £=8.33 (P = 0.00001) Favours [alpha-lipoic ac] Favours [control]

Figure 13: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after alpha-lipoic acid supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, I? = heterogeneity, MD =
mean difference, SD = standard deviation

Figure 14 shows that compared to the control group, decrease in HbA1c was
significantly more distinct following pistachio supplementation: MD -0.40% [95%
Cl-0.64, -0.16], P = 0.001.

Pistachios Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Parham et al. 2014 -0.36 0.54 44 004 06 44 100.0% -0.40[-0.64,-0.16]

Total (95% CI) 44 44 100.0% -0.40 [-0.54, -0.16] L 2
Heterogeneity: Mot applicable
Testfor overall effect: Z= 3.28 (P =0.001)

, , , ,
-4 -2 0 2 4
Favours [pistachios] Favours [control]

Figure 14: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after pistachio supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, I = heterogeneity, MD =
mean difference, SD = standard deviation

Figure 15 shows that the decrease in HbA1c was significantly more pronounced
following the supplementation of Pycnogenol compared to the control group: MD
-0.90% [95% CI -1.78, -0.02], P = 0.04.

Pycnogenol Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Zihadi et al. 2008 7.1 0.88 24 g 196 24 100.0% -0.90[-1.78,-0.02]
Total (95% Cl) 24 24 100.0% -0.90[-1.78,-0.02] i~
Heterageneity: Mot applicable t t ! !

N N I

Testfor ovarall effect Z=2.01 (F=0.04) Favours [Pycnogenal] Favours [control]

Figure 15: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after Pycnogenol supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, I = heterogeneity, MD =
mean difference, SD = standard deviation

80



Figure 16 shows that the increase in HbA1c was significantly more pronounced
following zinc supplementation compared to the control group: MD 0.60% [95%
C10.05, 1.15], P = 0.03.

Zinc Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Al-Maroof et al. 2006 7813 43 7213 43 100.0% 0.60[0.05,1.158]

Total (95% CI) 43 43 100.0% 0.60 [0.05, 1.15] <4
Heterageneity: Mot applicable
Testfor overall effect: Z=2.14 (P=0.03)

-2 0 2 1
Favours [zinc] Favours [control]

|
=t

Figure 16: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after zinc supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation

Compared to the control group, the increase in HbA1c was significantly more
distinct following the supplementation of a diabetes specific ONS: MD 1.85%
[95% CI11.02, 2.68], P < 0.0001 (Figure 17).

Diabetes-specific ONS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
Mayr etal. 2016 8.35 1.4 20 65 1.29 20 100.0% 1.85[1.02, 2.68]
Total (95% CI) 20 20 100.0% 1.85[1.02, 2.68] e
Heterogeneity: Mot applicable _|4 _|2 b 1 ;1

Testfor overall effect: Z=4.35 (P = 0.0001) Favours [Diabetes-ONS] Favours [control]

Figure 17: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after a diabetes-specific ONS vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, 1> = heterogeneity, MD =
mean difference, SD = standard deviation

Figure 18 shows that supplementation of ginger was close to having a significant
influence on the change in HbA1c compared to the control group: MD -0.70%
[95% CI -1.45, 0.05], P = 0.07.
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Ginger

Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% Cl

Shidfar etal. 2015 BE 1.26 22 T3 1.32 23 100.0%  -0.70[-1.45 0.08]

Total (95% CI) 22 23 100.0%  -0.70[-1.45, 0.05] B

Heterageneity: Mot applicahle 0 5 b T 3

Testfor averall effect Z=1.82 (P =0.07)

Favours [ginger] Favours [control]

Figure 18: Forest plot showing the aggregated weighted MD including 95% CI for HbA1c
after ginger vs. control.
The square represents the point estimates of the intervention effect, the horizontal line repre-

sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, HbA1c = Glycated Haemoglobin, I = heterogeneity, MD =
mean difference, SD = standard deviation

8.2 Glucose

Figure 19 shows that the decrease in glucose was significantly more pronounced

following prebiotic supplementation compared to their respective control groups:

MD -0.83 mmol/L [95% CI -1.55,

-0.10], P = 0.03.

Prebiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aroetal 1981 10 2E5 9 121 43 9 37%  -2I0FE541,1.21] —
Bonsuetal 2012 TE 26 12 74 14 14 8.9% 0.20 [1.44,1.84] -t
Cheng etal. 2010 8.6 247 17 9.6 298 11 6.8% -1.00[3.121.12] —_—
Feinglos etal. 2013 high 0.99 049 14 127 059 8 181% -226[2.74,-1.78] -
Feinglos et al. 2013 low 0.43 045 15 1.27 059 8 152% -1.70F217,-1.23] -
Mieri et al. 1988 114 28 18 117 27 20 87%  -0.30[1.981.39] e
Fanetal 2007 7.83 233 62 8.04 252 B8 13.4%  -0.21 [1.03, 0.61] =
Federsen etal. 2016 68 15 14 65 116 18 12.5% 0.30 [0.68, 1.28] -
Uusitupa etal. 1984 8.3 1.08 17 818 2E5 17 10.3%  -0.88 [2.24, 0.48] —
Wolffenbuttel etal. 1992 96 34 12 9.4 3 12 54% 0.20 [2.37, 2.77] e —
Total (95% CI) 196 182 100.0% -0.83[-1.55,-0.10] B

Heterogeneity: Tau®= 0.85, Chi®= 4113, df= 3(P = 0.00001); F=73% t ! é |

o _ =10 -5 0 10
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Figure 19: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after prebiotic supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, 1> = heterogeneity, MD = mean difference, SD = standard
deviation, high = high dose of psyllium, low = low dose of psyllium

Compared to their respective control groups, decrease in glucose was
significantly more distinct following AA supplementation: MD -0.40 mmol/L [95%
Cl -0.48, -0.32], P < 0.00001 (Figure 20). A sensitivity analysis showed a non-

significant decrease in glucose after exclusion of all data on L-canitine: MD -0.24
[95% CI -0.83, 0.34], P = 0.42
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Amino acids Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Cruzetal. 2008 779 215 3|\ 835 244 36 0.6% -0.56 [1.61, 0.49] —

Derosa etal 2003 695 1.44 46 749 111 48 2.4% -0.80 [1.02,0.02] ]

Derosaetal 2010 633 033 113 BB 05 110 521% -033[-0.44,-0.27 ]

Derosa etal. 2011 622 039 132 672 061 126 41.1% -050[-063-0.37] ]

Leenders etal. 2011 T.A 1.08 28 TH 14549 28 1.3% -0.10 F0.81, 0.61] T

Malaguarnera etal. 2009 631 118 41 BET 114 40 25%  -036 087 0158 I

Turpeinen et al. 2000 124 &77 13 16 22 G 01% 0.80 [-2.80, 4.40]

Total (95% CI) 412 394 100.0% -0.40[-0.48,-0.32] )

Heterogeneity: Tau®= 0.00; Chi*=5.32, di= 6 (P = 0.50); F= 0% t t t t
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Figure 20: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after AA supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. AA = amino acid, Cl = confidence interval, 1> = heterogeneity, MD = mean difference,
SD = standard deviation

Decrease in glucose was significantly more pronounced following vitamin C
supplementation compared to their respective control groups: MD -0.65 mmol/L
[95% CI -1.07, -0.23], P = 0.003 (Figure 21).

Vitamin C Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dakhale etal. 2011 TB4 1.2 33 BEZ D74 33 TBE3%  -0.78[1.26,-0.30] E B
Eriksson et al. 1994 91 2B 27 97 26 27 93%  -060[1.99 079 -
Mason etal. 2016 101 2.38 13 10 1.32 13 81% 010 [-1.38,1.58] e —
Paolisso et al. 1995 86 316 40 8.7 443 40 B.3%  -010[F1.79,1.58] e
Total (95% CI) 113 113 100.0% -0.65 [-1.07,-0.23] -
Heterogeneity: Tau®= 0.00; Chi®=1.68, df= 3 (F=064); F= 0% 1 t

Tt
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Testfar avetall effect Z=3.01 (F=0.003) Favours [vitamin C] Favours [control]

Figure 21: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after vitamin C supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, |12 = heterogeneity, MD = mean difference, SD = standard
deviation

Figure 22 shows that compared to their respective control groups, decrease in
glucose was significantly more distinct following flaxseed supplementation: MD -
0.98 mmol/L [95% CI -1.18, -0.79], P < 0.00001.
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Flaxseed Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI

Barre et al. 2008 9 3.82 18 845 449 14 0.4% 0.50[-2.44, 3.44]

McManus et al. 1996 TH 265 11 THE 189 11 1.0% 0.30 [-1.66, 2.26] ———

Taylor et al. 2010 flaxseed oil 6.5 0.36 13 TA 03 9 493% -1.00[1.28,-0.72] L&

Taylar et al. 2010 milled flaxseed 6.5 0.36 13 TA 03 9 493% -1.00[1.28,-0.72] R

Total (95% CI) 55 43 100.0% -0.98[-1.18,-0.79] ¢

Heterogeneity: Tau®= 0.00; Chi*= 2.65, df= 3 (P = 0.45); F= 0% 54 52 p é jl
Testfor overall effect: 2= 9.88 {F = 0.00001) Favours flaxseed] Favours [control]

Figure 22: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after flaxseed supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, 12 = heterogeneity, MD = mean difference, SD = standard
deviation

Figure 23 shows that the decrease in glucose was significantly more pronounced
following the supplementation of probiotics compared to their respective control
groups: MD -0.85 mmol/L [95% CI -1.50, -0.21], P = 0.010.

Probiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Firouzi etal. 2016 7212 53 82 23 48 T45% -1.00[1.73,-0.27]
Maobini et al. 2017 high dose 123 27 14 1189 3 15 47% 0.40[-1.67, 2.47] N
Mobini etal. 2017 low dose 11 25 15 1189 3 15 107%  -080[-2.88 1.08 —
Total (95% CI) 82 78 100.0% -0.85[-1.50,-0.21] L3
Heterogeneity: Tau®= 0.00; Chi*=1.56, df= 2 (P = 0.46); F= 0% t t t

-4 -2 0 2 4
F

Testfor averall effect: Z= 288 (P=0.010) avours [probiotics] Favours [contral]

Figure 23: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after probiotic supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, 1> = heterogeneity, MD = mean difference, SD = standard
deviation, high = high dose L. reuteri, low = low dose L. reuteri

Compared to their respective control groups, decrease in glucose was
significantly more distinct following the supplementation of DAG: MD -0.74
mmol/L [95% CI -1.39, -0.09], P = 0.03 (Figure 24).

Diacylglycerol Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight [V, Rand 95% C1 IV, Rand 95% CI
Lietal 2008 Ty o237 B0 787 27 52 485%  -0.80[F1.73,013 ——
Zheng etal. 2015 narmal weight o8 228 44 T45 281 32 304%  -0.38[1.56, 080 —
Zheng etal. 2015 averweight 713 204 16 824 225 20 M4% 111 [F281,029 e —
Total (95% Cl) 120 104 100.0% -0.74[-1.39,-0.09] S
Heterogeneity: Tau= 0.00; Chi®= 0.64, df= 2 (P=0.73); = 0% 1 1 1

,
-1 2 0 2 1

Test for averall effect 2= 223 (P =0.03) Favours [diacylglyeerol] Favours [control

Figure 24: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after DAG supplementation vs. control.
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The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation, normal weight = normal weight subjects, overweight = overweight subjects

Decrease in glucose was significantly more pronounced following the
supplementation of berberine compared to their respective control groups: MD -
0.76 mmol/L [95% CI -1.24, -0.29], P = 0.002 (Figure 25).

Berberine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight NI, Random, 95% CI IV, Random, 95% CI1
Yin et al. 2008 6.85 2.05 19 716 2.84 16 7.5%  -0.31[2.05,1.43]
Zhang etal. 2008 56 0.9 a8 G4 1.6 52 92.45% -0.80[1.29,-0.31] -.—
Total (95% CI) 73 68 100.0% -0.76 [-1.24,-0.29] <
Heterogeneity. Tau®= 0.00; Chi*=10.28, df=1 (P=0.59);, F= 0% t

1 2 0 2 1
F

Testfor overall effect Z= 316 (P = 0.002) avours [berbering] Favours [control]

Figure 25: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after berberine supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, |12 = heterogeneity, MD = mean difference, SD = standard
deviation

Figure 26 shows that compared to their respective control groups, decrease in
glucose was significantly more distinct following the supplementation of silymarin:
MD -2.11 mmol/L [95% CI -3.69, -0.53], P = 0.0009.

Silymarin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Huseini et al. 2006 738 216 25 1043 266 26 42.4% -3.05[-4.38,-1.77 —a—
Hussain etal. 2007 931 0455 18 1073 089 20 57.6% -1.42[-1.89,-0.959] -
Total (95% CI) 43 46 100.0% -2.11[-3.69, -0.53] ——an—
Heterogeneity: Tau®=1.0¥; Chi*= 516, df=1 (P=0.02); F=81%

4 2 D z i

Testfor overall effect. £= 2.62 (P = 0.0049) Favours [silymarin] Favours [control]

Figure 26: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after silymarin supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation

Compared to the control group, decrease in glucose was significantly more
distinct following pistachio supplementation: MD -0.89 mmol/L [95% CI -1.45, -
0.33], P = 0.002 (Figure 27).
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Pistachios Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Parhametal. 2014 -0.78 1.1 44 011 1558 44 100.0%  -0.89[-1.45 -0.33]

Total (95% CI) 44 44 100.0% -0.89 [-1.45, -0.33] S
Heterogeneity: Mot applicable I4 l2 D é i
Testfor overall effect Z=3.10 (F = 0.002) Favours [pistachios] Favours [control]

Figure 27: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after pistachio supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, 12 = heterogeneity, MD = mean difference, SD = standard
deviation

Decrease in glucose was significantly more pronounced following Caiapo
supplementation compared to the control group: MD -0.73 mmol/L [95% CI -1.43,
-0.03], P = 0.04 (Figure 28).

Caiapo Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
Ludvik etal. 2008 T 1.44 27 T.B3 1.29 34 100.0% -0.73[1.43,-0.03]
Total (95% CI) 27 34 100.0% -0.73[-1.43,-0.03] R
Heterogeneity: Mot applicable t 1
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Figure 28: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after Caiapo supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, I1> = heterogeneity, MD = mean difference, SD = standard
deviation

Figure 29 shows that compared to the control group, decrease in glucose was
significantly more distinct following Pycnogenol supplementation: MD -1.98
mmol/L [95% CI -3.59, -0.37], P = 0.02.

Pycnogenol Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI
Zibadi et al. 2008 B.58 258 24 BABE 31 24 100.0%  -1.98[-3.59,-0.37]
Total (95% CI) 24 24 100.0% -1.98[-3.59,-0.37] ——e R —
Heteroneneity: Mot applicable t 1 ! !
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Figure 29: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after Pycnogenol supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
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within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation

Supplementation of calcium and vitamin D was close to having a significant
impact on the change in glucose compared to the control group: MD -1.60 mmol/L
[95% CI -3.23, 0.03], P = 0.05 (Figure 30).

Calcium + vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mikooyeh etal. 2014 9.7 28 o 113 386 30 100.0% -1.60[-3.23,0.03]
Total (95% CI) 30 30 100.0%  -1.60[-3.23, 0.03] —=eEANRRR—
Heterogeneity: Mot applicable
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Figure 30: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after calcium and vitamin D supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, |12 = heterogeneity, MD = mean difference, SD = standard
deviation

Figure 31 shows that supplementation of linoleic acid was close to having a
significant influence on the increase of glucose compared to the control group:
MD 1.33 mmol/L [95% CI -0.06, 2.72], P = 0.06.

Linoleic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI1 IV, Random, 95% CI
Marris et al. 2009 nzs 222 16 -1.05 2.31 27 100.0% 1.33[-0.06,2.72]
Total (95% CI) 16 27 100.0% 1.33 [-0.06, 2.72] |~ —
Heterogeneity: Mot applicable t t t t
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Figure 31: Forest plot showing the aggregated weighted MD including 95% CI for glucose
after linoleic acid supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. Cl = confidence interval, |1*> = heterogeneity, MD = mean difference, SD = standard
deviation

8.3 Insulin

Changes in insulin levels were significantly more prominent in the
intervention groups treated with vitamin C compared to the respective control
groups: MD -2.66 pU/mL [95% CI -4.51, -0.82], P = 0.005 (Figure 32).
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\itamin C Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight NI, Random, 95% Cl I, Random, 95% CI
Mason et al. 2016 205 344 13 238 741 13 17.3%  -3.40[7.84,1.04] i
Paolissoetal. 1895 1081 546 40 13.02 3.64 40 B27% -2.51[-4.54,-0.48] ——
Total (95% CI) 53 53 100.0% -2.66 [-4.51,-0.82] -
Heterogeneity Tau®= 0.00; Chif= 013, df=1 (P= 0.72%; F= 0% I—'ID 55 p é 1D=

Test for overall effect: £=2.82 (P = 0.004) Favours [vitamin C] Favours [control]

Figure 32: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after vitamin C supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, 1> = heterogeneity, MD = mean difference, SD = standard
deviation

The change in insulin level was significantly stronger in the intervention
group treated with probiotics compared to the control group: MD -3.40 pU/mL
[95% CI -5.86, -0.94], P = 0.007 (Figure 33).

Probiotics Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Firouzi et al. 2016 102 6.3 53 136 63 48 100.0% -3.40 [-5.86,-0.94] —.—
Total (95% Cl) 53 48 100.0% -3.40[-5.86,-0.94] e
Heterogeneity: Mot applicahle e 5 b : o

Test for overall effect: £= 2.71 (F = 0.007) Favours [probiotics] Favours [control]

Figure 33: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after probiotic supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, 1> = heterogeneity, MD = mean difference, SD = standard
deviation

The change in insulin level was significantly more prominent in the
intervention group treated with calcium and vitamin D compared to the control
group: MD -4.40 pU/mL [95% CI -6.66, -2.14], P = 0.0001 (Figure 34).

Calcium + vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,R: 95% Cl IV, Random, 95% CI
Mikooyeh et al. 2011 6.4 a o 108 55 30 100.0% -4.40[-6.66,-2.14]
Total (95% CI) 30 30 100.0% -4.40 [-6.66, -2.14] eI
Heterogeneity: ot applicahle |_1 1 -'5 ) é 10'
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Figure 34: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after calcium and vitamin D supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
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within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation

The change in insulin level was significantly stronger in the intervention
group treated with ginger compared to the control group: MD -2.01 pU/mL [95%
Cl1-3.90, -0.12], P = 0.04 (Figure 35).

Ginger Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Shidfar etal. 2015 4481 201 22 BA2 414 23 1000% -2.01 [-3.80,-013]
Total (95% CI) 22 23 100.0% -2.01[-3.90,-0.12] e
Heterageneity: Mat applicable t t
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Figure 35: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after ginger supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, |12 = heterogeneity, MD = mean difference, SD = standard
deviation

The change in insulin level was significantly more prominent in the
intervention group treated with ABM compared to the control group: MD -5.70
UI/L [95% CI -8.97, -2.43], P = 0.0006 (Figure 36).

Agaricus blazei Murill Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI1 IV, Rand 95% CI
Hsu et al. 2007 78 48 29 136 7.8 31 100.0% -570[8.97,-243 ————
Total (95% CI) 29 31 100.0% -5.70[-8.97,-2.43] —r R —
Heterogeneity: Mot applicable I
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Figure 36: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after ABM supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. ABM = Agaricus blazei Murill, Cl = confidence interval, I> = heterogeneity, MD =
mean difference, SD = standard deviation

Figure 37 shows that the change in insulin level was significantly stronger in the
intervention group treated with the DJC compared to the control group: MD -1.10
pU/mL [95% CI1 -2.01, -0.19], P = 0.02.
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Danzhijiangtang capsule Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

Fang etal. 2013 7.58 1.82 31 BE3 1.83 31 1000% -1.10F2.01,-0.19]

Total (95% CI) 3 31 100.0% -1.10[-2.01,-0.19] e
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Figure 37: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after DJC supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, I1> = heterogeneity, MD = mean difference, SD = standard
deviation

The increase in insulin level was significantly stronger in the intervention
groups treated with zinc, vitamins and minerals compared to the control group:
MD 8.96 ymol/L [95% CI 0.99, 16.93], P = 0.03 (Figure 38).

Zinc, vitamins, minerals Control Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, R 95% CI I, R 95% Cl
Gunasekara etal. 2011 f5.53 13.2 28 4657 18158 32 100.0% 896 [0.99, 16.93]
Total (95% CI) 28 32 100.0%  B.96[0.99,16.93] —=EHRRR-—
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Figure 38: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after zinc, vitamin and mineral supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, 12 = heterogeneity, MD = mean difference, SD = standard
deviation

Supplementation of vitamin D was close to having a significant influence on the
changes in insulin levels compared to their respective control groups: MD -3.65
pnU/mL [95% CI -7.49, 0.20], P = 0.06 (Figure 39).

Vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
Breslavsky etal. 2013 155 106 24 268 45 23 3.5% -11.30[3017, 7.57] I —
Eftekhari etal. 2011 134 8.1 33 1.3 6.7 35 17.6% 2.60 [-0.88, 5.08] ™
Jafari et al. 2016 517 252 a0 1.2 56 29 19.3% -6.03 [-8.26,-3.80] -
Jorde etal 2009 -0.86 36.14 16 -086 167 16 3.3% 000[F1951,19.51] e
Kampmann etal. 2014 1.81 236 7 o-11.82 3071 8 28% 13.33[8.02 3468 ]
Krul-Foel etal. 2015 163 111 128 163 9.8 132 18.49% 0.00[2.54, 2.54] -
Mikooyeh etal. 2011 6.5 3.3 30 108 55 30 19.2% -4.30 [-6.60, -2.00] -
Shab-Bidar etal. 2011 1584 11.81 50 294 13 50 15.5% -13.56[18.43,-8.69] —_
Total (95% CI) 321 323 100.0% -3.65 [-7.49, 0.20] L 4
Heterogeneity: Tau® = 18.65; Chi*= 44.05, df=7 (P = 0.00001); F= 84% t |

-0 -25 0 25 50

Testfor overall effect Z=1.86 (P = 0.08) Favours [vitamin D] Favours [control]

Figure 39: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after vitamin D supplementation vs. control.
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The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, I = heterogeneity, MD = mean difference, SD = standard
deviation

Figure 40 shows that supplementation of synbiotics was close to having a
significant impact on the changes in insulin levels compared to their respective
control groups: MD -4.30 plU/mL [95% CI -8.94, 0.34], P = 0.07.

Synbiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% Cl
Tajabadi-Ebrahimi et al. 2017 1548 g 30 198 102 30 100.0% -4.30[-8.94, 0.34] r
Total (95% CI) 30 30 100.0%  -4.30[-8.94,0.34] e ——
Heterogeneity: Mot applicable I 1

10 10

e _ -5 0 5
Testfor overall effect: Z=1.82 (P = 0.07) Favours [synbiotics] Favours [control]

Figure 40: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after synbiotic supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, |12 = heterogeneity, MD = mean difference, SD = standard
deviation

Supplementation of DAG was close to having a significant impact on the changes
in insulin levels compared to their respective control groups: MD -6.43 pU/mL
[95% CI1-13.51, 0.64], P = 0.07 (Figure 41).

Diacyiglycerol Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Zheng et al. 2015 normal weight 982 344 44 18 227 32 79.7% -8.18[16.11,-0.29]
Zheng et al. 20145 overweight 24 2641 16 236 2041 20 203% 040[15.2% 16.09)]
Total (95% CI) 60 52 100.0% -6.43[-13.51, 0.64] T |
Heterageneity: Tau®= 0.00; Chi*=0.81, df=1 (P =034); F= 0% I }

20 10 0 10 a0

Testfor averall effect: Z=1.78 {P = 0.07) Favours [diacylglyceroll Favours [contral]

Figure 41: Forest plot showing the aggregated weighted MD including 95% CI for insulin
after DAG supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, |1?> = heterogeneity, MD = mean difference, SD = standard
deviation, normal weight = normal weight subjects, overweight = overweight subjects
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8.4 HOMA-IR

Changes in HOMA-IR were significantly more prominent in the

intervention groups treated with AAs compared to the respective control groups:
MD -0.65 [95% CI -1.11, -0.20], P = 0.005 (Figure 42). A sensitivity analysis
showed a non-significant change in HOMA-IR after exclusion of all data on L-
canitine: MD -0.40 [95% CI -1.44, 0.64], P = 0.45

Amino acids Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I/, Random, 95% CI
Cruzetal 2008 495 2453 38 a1 27 36 145%  -015[1.34,1.04
Derosa etal 2010 54 28 113 63 35 110 298% -080[1.73-0.07] e
Derosa etal. 2011 5 24 132 a6 28 126 81.0% -060[1.24,0.04] —l—
Leenders etal. 2011 56 3.22 29 6.8 4.76 28 46%  -1.20[-3.32,087 - 1
Total (95% CI) 312 300 100.0% -0.65[-1.11,-0.20] ‘
Heterogeneity: Taur=0.00; Chi*=1.30, df= 3 (P= 0.73); F= 0% t } t t

-4 -2 0 2 4

Testfor overall effect: Z=2.81 (F=0.005) Favours [amino acids] Favours [control]

Figure 42: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after AA supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. AA = amino acid, Cl = confidence interval, I> = heterogeneity, MD = mean difference,
SD = standard deviation

The changes in HOMA-IR were significantly stronger in the intervention
groups treated with vitamin E compared to the respective control groups: MD -
0.55 [95% CI -0.65, -0.45], P < 0.00001 (Figure 43).

Vitamin E Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
de Oliveira etal. 2011 39 28 25 41 35 26 0.3%  -0.20[1.84,1.54]
Manzella et al. 2001 315 014 25 37 02 25 99.7% -0.55[-0.65,-0.45] .
Total (95% CI) 50 51 100.0% -0.55[-0.65, -0.45] [}
Heterogeneity: Tau®=0.00; Chi*= 016, df=1 {(F=069); *= 0% t 1

-4 2 0 2 1

Testfor overall effect: Z=10.89 (P = 0.00001) Favours [vitamin ] Favours [control]

Figure 43: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after vitamin E supplementation vs. control.

The squares represent the point estimates of the intervention effect, the horizontal lines repre-
sent the corresponding 95% CI. The dimension of the squares indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MDs with 95% CI for all random-
ized trials. Cl = confidence interval, I1> = heterogeneity, MD = mean difference, SD = standard
deviation

The change in HOMA-IR was significantly more prominent in the
intervention group treated with probiotics compared to the control group: MD -
2.00 [95% CI -2.90, -1.10], P < 0.0001 (Figure 44).
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Probiotics Control Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Firouzi etal 2016 2716 a3 47 28 43 1000% -2.00[-2.90,-1.10

Total (95% Cl) 53 48 100.0% -2.00 [-2.90, -1.10] i

Heterogeneity; Mot applicable t 1 t

-4 2 0 2 1

Testfor overall effect: 2= 435 (F = 0.0001} Favours [probictics] Favours [contral]

Figure 44: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after probiotic supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. Cl = confidence interval, |12 = heterogeneity, MD = mean difference, SD = standard
deviation

The change in HOMA-IR was significantly stronger in the intervention
group treated with calcium and vitamin D compared to the control group: MD -
2.50 [95% CI -3.93, -1.07], P = 0.0006 (Figure 45).

Calcium + vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% Cl
Nikooyeh etal. 2011 3 15 30 55 37 30 1000% -2.50[3.93,-1.07] ——
Total (95% CI) 30 30 100.0% -2.50[-3.93, -1.07] ——eali—
Heterogeneity: Mot applicable

N T i

Test for overall effect: Z= 3.43 (P = 0.000&) Favours [calcium + vitD] Favours [control]

Figure 45: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after calcium and vitamin D supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation

The change in HOMA-IR was significantly more prominent in the
intervention group treated with magnesium compared to the control group: MD -
1.20 [95% CI -1.80, -0.60], P < 0.0001 (Figure 46).

Magnesium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Rodriguez-Maoran et al. 2003 38 11 32 513 31 100.0%  -1.20 [1.80,-0.60]

Total (95% CI) 32 31 100.0% -1.20 [-1.80, -0.60] -
Heterogeneity: Mot applicable
Testfor overall effect: 2= 3.95 (P = 0.0001}

T
Favours [magnesium] Favours [control]

Figure 46: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after magnesium supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
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within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, I1> = heterogeneity, MD = mean difference, SD = standard
deviation

The change in HOMA-IR was significantly stronger in the intervention
group treated with EPA compared to the control group: MD -1.00 [95% CI -1.88,
-0.12], P = 0.03 (Figure 47).

EPA Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI1
Sarholouki etal. 2013 21 173 3z 31 1.96 35 100.0% -1.00 [1.88,-0.12]
Total (95% CI) 32 35 100.0% -1.00[-1.88,-0.12] e
o ) , , , ,
Heterogeneity: Mot applicable -'4 _|2 b é ;1

Testfor overall effect: 2= 222 (P =0.03) Favours [EPA] Favours [control]

Figure 47: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after EPA supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, 1> = heterogeneity, MD = mean difference, SD = standard
deviation

The change in HOMA-IR was significantly more prominent in the
intervention group treated with ABM compared to the control group: MD -3.00
[95% CI -5.76, -0.24], P = 0.03 (Figure 48).

Agaricus blazei Murill Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Hsu et al. 2007 36 25 29 66 74 31 100.0% -3.00[-5.76,-0.24]
Total (95% CI) 29 31 100.0% -3.00 [-5.76, -0.24] =R -—
Heterageneity: Mot applicable

10 5 0 5 10

Testfor overall effect 2= 213 (P = 0.03) Favours [Agaricus blazei] Favours [control]

Figure 48: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after ABM supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. ABM = Agaricus blazei Murill, Cl = confidence interval, I = heterogeneity, MD =
mean difference, SD = standard deviation

The change in HOMA-IR was significantly stronger in the intervention
group treated with N. sativa compared to the control group: MD -22.50 [95% CI -
22.96, -22.04], P < 0.00001 (Figure 49).
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Nigella sativa Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kaatahi etal. 2015 248 1.25 48 25 1.04 48 100.0% -22.50[-22.96,-22.04]

Total (95% Cl) 48 48 100.0% -22.50[-22.96, -22.04] L

Heterogeneity: Mot applicahle

20 -0 0 10 20

Test for averall effect. £= 9587 (F = 0.00001) Favours [Nigella sativa] Favours [control]

Figure 49: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after N. sativa supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation

Supplementation of berberine was close to having a significant influence on the
change in HOMA-IR compared to the control group: MD -0.85 [95% CI -1.74,
0.04], P = 0.06 (Figure 50).

Berberine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight NI, Random, 95% CI IV, Random, 95% CI
Zhang et al. 2008 2.44 167 58 329 2.88 52 100.0%  -0.85[1.74,0.04]
Total (95% CI) 58 52 100.0% -0.85[-1.74, 0.04] Rl
Heterogeneity: Mot applicahle t

, , ,
} } }
Testfor overall effect Z=1.87 (P = 0.08) _4,: 2 o ! 4

avours [herberine] Favours [control]

Figure 50: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
IR after berberine supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation

8.5 HOMA-beta

The change in HOMA-beta was significantly more prominent in the
intervention group treated with synbiotics compared to the control group: MD -
24.00 [95% CI -43.28, -4.72], P = 0.01 (Figure 51).

Synbiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% Cl
Tajabadi-Ebrahimi et al. 2017 391 256 30 631 474 30 100.0% -24.00[43.28,-4.72

Total (95% CI) 30 30 100.0% -24.00 [-43.28, -4.72] —= IR R——
Heterogeneity: Mot applicahle I t I |

e _ -a0 -25 0 25 a0
Testior overall fiect 2= 2.44 (P = 0.01) Favours [synhiotics] Favours [control]

Figure 51: Forest plot showing the aggregated weighted MD including 95% CI for HOMA-
beta after synbiotic supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
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within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, I1> = heterogeneity, MD = mean difference, SD = standard
deviation

8.6 QUICKI

Figure 52 shows that the increase in QUICKI was significantly more pronounced
following yeast supplementation compared to the control group: MD 0.02 [95%
CI10.01, 0.03], P = 0.0010.

Yeast Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hosseinzadeh etal 2013 0.319 0.026 42 0302 0021 42 100.0% 0.02[0.01,0.03]

Total (95% CI) 42 42 100.0% 0.02[0.01, 0.03]
Heterogeneity: Mot applicable t
Test for overall effect: Z=3.30 (P = 0.0010)

, , )
-1 -0.5 0 0s 1T
Favours [yeast] Favours [control]

Figure 52: Forest plot showing the aggregated weighted MD including 95% CI for QUICKI
after yeast supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, |12 = heterogeneity, MD = mean difference, SD = standard
deviation

Supplementation of probiotics was close to having a significant influence on the
change in QUICKI compared to the control group: MD 0.02 [95% CI 0.00, 0.04],
P =0.01 (Figure 53).

Probiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Firouzi et al. 2016 0.24 0.04 53 0.22 0.04 48 100.0% 0.02 [0.00, 0.04]

Total (95% CI) 53 48  100.0% 0.02 [0.00, 0.04]
Heterogeneity: Mot applicable I 1

RRIE _ - 05 0 0.5 1
Testfor overall effect Z=2.51 (P = 0.01) Favours [probiotics] Favours [control]

Figure 53: Forest plot showing the aggregated weighted MD including 95% CI for QUICKI
after probiotic supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, I1> = heterogeneity, MD = mean difference, SD = standard
deviation
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8.7 Adiponectin

Figure 54 shows that the decrease in adiponectin was significantly more
pronounced following AA supplementation compared to the control group: MD -
1.00 pg/mL [95% CI -1.46, -0.54], P < 0.0001.

Amino acids Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Derosaetal 2011 53 18 132 63 21 126 1000% -1.00[1.46,-0.54]
Total (95% CI) 132 126 100.0% -1.00[-1.46, -0.54] <
Heterogeneity: Nat applicable
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Testfor overall effect 7= 4.28 (F < 0.0001) Favours [amino acids] Favours [control]

Figure 54: Forest plot showing the aggregated weighted MD including 95% CI for adi-
ponectin after AA supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% ClI for all random-
ized trials. AA = amino acid, Cl = confidence interval, 1> = heterogeneity, MD = mean difference,
SD = standard deviation

Compared to the control group, decrease in adiponectin was significantly more
distinct following Caiapo supplementation: MD -3.10 ug/mL [95% CI -4.99, -1.21],
P = 0.001 (Figure 55).

Caiapo Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ludvik et al. 2008 GE3 3.64 27 973 385 34 1000% -3.10[4.85,-1.21]
Total (95% CI) 27 34 100.0% -3.10[-4.99,-1.21] e
Heterogeneity: Mot applicable t t ! 1
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Testfor overall effect £= 3.22 (P=0.001) Favours [caiape] Favours [control]

Figure 55: Forest plot showing the aggregated weighted MD including 95% CI for adi-
ponectin after Caiapo supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, |1> = heterogeneity, MD = mean difference, SD = standard
deviation

8.8 C-Peptide
Increase in C-Peptide was significantly more pronounced following melatonin and

zinc supplementation compared to the control group: MD 0.38 ng/mL [95% CI
0.04, 0.72], P = 0.03 (Figure 56).

97



Melatonin + zinc Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Husgsain et al. 2006 0492 064 18 054 035 15 100.0% 0.381[0.04,0.72

Total (95% CI) 18 15 100.0% 0.38 [0.04,0.72] &
Heterogeneity: Mot applicable
Testfar averall effect Z= 216 (F=0.03)

NI 6 : i
Favours [melatonin+zinc] Favours [control]

Figure 56: Forest plot showing the aggregated weighted MD including 95% CI for C-Pep-
tide after melatonin and zinc supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, I1> = heterogeneity, MD = mean difference, SD = standard
deviation

8.9 2-h 75 g OGTT glucose

Decrease in 2-h 75 g OGTT glucose was significantly more pronounced following
berberine supplementation compared to the control group: MD -2.10 mmol/L
[95% CI -3.15, -1.05], P < 0.0001 (Figure 57).

Berberine Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight I, Random, 95% CI IV, Random, 95% CI
Zhang et al. 2008 84 28 58 11 2.8 52 100.0% -210[3.15,-1.08]
Total (95% CI) 58 52 100.0% -2.10 [-3.15, -1.05] -
Heterageneity Mat applicable 54 '2 ) é ji

Testfor overall effect Z= 3.83 (F < 0.0001 Favours [herbering] Favours [control]

Figure 57: Forest plot showing the aggregated weighted MD including 95% CI for 2-h 75 g
OGTT glucose after berberine supplementation vs. control.

The square represents the point estimates of the intervention effect, the horizontal line repre-
sents the corresponding 95% CI. The dimension of the square indicates the weight of the study
within the meta-analysis. The diamond summarizes the pooled MD with 95% CI for all random-
ized trials. Cl = confidence interval, 1> = heterogeneity, MD = mean difference, OGTT = OGTT =
oral glucose tolerance test, SD = standard deviation

8.10 Heterogeneity

50% was used as a threshold for heterogeneity in this meta-analysis. Hence,
while heterogeneity was not important for the use of vitamin E (11%) or
berberine (0%) to lower HbA1c, amino acids (0%), vitamin C (0%), flaxseed (0%),
probiotics (0%), DAG (0%) or berberine (0%) to reduce glucose, vitamin C (0%)
or DAG (0%) to change insulin levels and amino acids (0%) or vitamin E (0%) to
change HOMA-IR, heterogeneity was found for the use of prebiotics (60%),
flaxseed (63%), amino acids (92%) or silymarin (86%) to decrease HbA1c, the
use of prebiotics (78%), amino acids (60%) or silymarin (81%) to reduce glucose

and the use of vitamin D (84%) to change insulin levels.
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8.11Publication bias

Merely the funnel plot for vitamin E supplementation and glucose levels shows
only low to middle asymmetry (Figure 66), suggesting a low to moderate
likelihood of a publication bias. For all other funnel plots (Figure 58-65, 67-70),
high asymmetry can be seen, indicating a higher likelihood of a publication bias.
Hence, a publication bias as an influencing factor in this meta-analysis can not

be ruled out completely.

8.11.1 HbA1c
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Figure 58: Funnel plot depicting the study precision for AA supplementation and HbA1c
given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 59: Funnel plot depicting the study precision for chromium supplementation and
HbA1c given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 60: Funnel plot depicting the study precision for prebiotic supplementation and
HbA1c given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 61: Funnel plot depicting the study precision for tea extract supplementation and
HbA1c given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval

o SEMID) 0
fe
]
e]
024 :
]
]
O 1
o!
]
0at o o
]
]
O |
o
0.6+ :
fe)
|
i
]
0er :
|
!
1 . . L . . MD
M 7 0 2 3

Figure 62: Funnel plot depicting the study precision for vitamin D supplementation and
HbA1c given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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8.11.2 Glucose
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Figure 63: Funnel plot depicting the study precision for AA supplementation and glucose
given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 64: Funnel plot depicting the study precision for prebiotic supplementation and
glucose given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 65: Funnel plot depicting the study precision for vitamin D supplementation and
glucose given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 66: Funnel plot depicting the study precision for vitamin E supplementation and
dglucose given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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8.11.3 Insulin
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Figure 67: Funnel plot depicting the study precision for AA supplementation and insulin
given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 68: Funnel plot depicting the study precision for vitamin D supplementation and
insulin given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval

104



8.11.4 HOMA-IR
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Figure 69: Funnel plot depicting the study precision for vitamin D supplementation and
HOMA-IR given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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Figure 70: Funnel plot depicting the study precision for vitamin D supplementation and
QUICKI given as SE of MD against the MD effect estimated with 95 % Cls.
SE = standard error, MD = mean difference, Cl = confidence interval
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9 Discussion

9.1 Summary of results and possible mechanisms of action

The goal of this systematic review and meta-analysis was to examine the effect

of every supplement that has been used in RCTs with type 2 diabetics so far. A

total of 26 different supplements and combinations of supplements out of the 56

different supplements and combinations used lead to significant decreases or

increases in the outcome parameters. Table 5 summarizes how the supplements

that produced significant forest plots impacted the different outcomes. The data

is presented as mean differences. The numbers in the parantheses indicate how

many different studies were involved in the formation of the result.

Table 5: Summary of statistically significant results

Supplement

HbA1c
(%)

Glucose
(mmol/L)

Insulin
(MU/mL)

HOMA-
IR

HOMA-
beta

QUICKI

Adiponectin
(ng/mL)

C-
Peptide
(ng/mL)

2-h 75¢g
OGTT
glucose
(mmol/L)

AAs

-0.40 (7)

-0.65 (4)

-1.00 (1)

Prebiotics

-0.83 (9)

Vitamin E

-0.55 (2)

Flaxseed

-0.98 (3)

Berberine

-0.76 (2)

210 (1)

Silymarin

211(2)

Calcium +
vitamin D

-4.40 (1)

-2.50 (1)

Pistachios

-0.89 (1)

Pycnogenol | -

-1.98 (1)

Zinc,
vitamins,
minerals

+8.96 *

zinc

Melatonin + | _

+0.38 (1)

Alpha-lipoic
acid

-0.50 (1)

Zinc

-0.60 (1)

Diabetes-
specific
ONS

+1.85 (1)

Vitamin C

2.66 (2)

Probiotics

-3.40 (1)

-2.00 (1)

DAG

Caiapo

3.10 (1)

Agaricus
blazei Murill

-5.70 **

-3.00 (1)

Ginger

2.01(1)

DJC

-1.10 (1)

Magnesium

-1.20 (1)

EPA

-1.00 (1)

Nigella
sativa

-22.50
(1)

Synbiotics

-24.00
(1)

Yeast

+0.02 (1)
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AAs = amino acids, DAG = diacylglycerol, DJC = Danzhijiangtang capsules, EPA =
eicosapentaenoic acid, HbA1c = Glycated Haemoglobin, OGTT = oral glucose tolerance test
* unit: ymol/L, ** unit: UI/L

While the supplementation with melatonin and zinc has shown a very
considerable positive effect on HbA1c (-2.09%) — especially for diabetics with
HbA1c levels close to the diagnostic limit for diabetes —, this is merely the finding
of a single study. Hence, this effect should further be investigated. The same
applies for the effect of the Pycnogenol pill on glucose levels (-1.98 mmol/L), that
of the mushroom ABM on insulin levels (-5.70UI/L) and the effect of the seeds of
the Nigella sativa plant on HOMA-IR (-22.50). However, the positive impacts of
flaxseed (-0.98 mmol/L), prebiotics (-0.83 mmol/L) and vitamin C (-0.65 mmol/L)
on glucose levels and amino acids on HOMA-IR (-0.65) are farely big and are the
results of the analyses of several studies (between three and nine trials). The
positive effects from most supplements that have been used to change HbA1c
levels in several trials are only small (between -0.36 and -0.56%) and might not
have a big enough impact to improve a type 2 diabetic’s condition. Further trials
investigating the effect of zinc should be conducted since the combination of zinc,
vitamins and minerals or melatonin and zinc had negative effects on insulin and
C-Peptide levels in the studies included in this meta-analysis.

The effect of silymarin on HbA1c (-1.92%) and blood sugar (-2.11 mmol/L) found
in this meta-analysis goes along with the findings of significant decreases in
HbA1c (-1.07) and FBG (-26.86 mg/dL) reported in a meta-analysis by Voroneanu
et al (144). This paper’s findings on vitamin C and blood glucose (-0.65 mmol/L)
also agree with those found in a meta-analysis by Tabatabaei-Malazy et al
(standardized mean difference [SMD]: -20.59%) (145). While this meta-analysis
coincides with several meta-analyses when it comes to the statistically significant
influence of probiotics on FBG [-15.92 mg/dL (146), -0.52 mmol/L (147), MD: -
0.98 mmol/L (148) and SMD: -0.61 mmol/L (149)], insulin [SMD: -0.38 (150)] and
HOMA-IR [SMD: -2.10 (151) and SMD: -0.99 (150)], the results also differ with
some meta-analyses when it comes to glucose (150), insulin (151) and HOMA-
IR (147, 149) — these other meta-analyses were unable to report significant

changes in these parameters.
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Below, the main supplements that occurred in several of the 105 trials included
in this meta-analysis and produced forest plots with significant or almost
significant results and how they are thought to positively influence the prevalence

and development of type 2 diabetes mellitus will be discussed briefly.

9.1.1 Vitamin D

Associations between the risk of diabetes mellitus type 2 and a low vitamin D
status have been found in cohort studies (152-157). Further studies reported
relationships between B-cell dysfunction, insulin resistance and serum vitamin D
levels (12). Vitamin D is important because of its vitamin D receptors in pancreatic
B-cells (12). This vitamin is able to improve the insulin sensitivity through the
stimulation of insulin receptor expression and the activation of peroxisome
proliferator activated receptor delta (PPAR-0) (158-161). Additionally, the
expression of calbindin-D28K (vitamin D dependent on the combination of
proteins and calcium) has a positive influence on the [(-cells from cytokine
mediated cell death and therefore diminishes the risk of type 2 diabetes (162).
Vitamin D also seems to modulate the effects of cytokines and nuclear
transcription factors like NF-kB and therefore promotes pancreatic 3-cell survival

and improves insulin sensitivity (163).

9.1.2 Vitamin E

The risk of diabetes may be reduced through vitamin E most likely because of its
antioxidant function (164, 165). It has been reported that the levels of vitamin C
and vitamin E along with the concentration of other antioxidants are lower in

diabetics when compared to healthy controls (166).

9.1.3 Vitamin C

Hyperclycaemia causes oxidative stress which results in a higher requirement of
vitamin C in type 2 diabetics (167). Oxidative stress, HbA1c and fasting as well
as postprandial blood sugar have been inversely correlated with plasma vitamin
C levels (168, 169).
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9.1.4 Zinc

As a cofactor for more than 300 enzymes including superoxide dismutase, the
mineral zinc plays an important role in the antioxidant defense in type 2 diabetics
(170). It also facilitates the neutralization and lowers the amount of free radicals
in the body (171, 172). People suffering from type 2 diabetes undergo changes
in zinc metabolism as well as superoxide dismutase activity, which may make
zinc supplementation during the disease important to ensure a proper antioxidant
defense (170).

9.1.5 Amino acids like L-carnitine or branched-chain amino acids

In contrast to the amino acids leucine and glycine that were examined in this
meta-analysis as well, L-carnitine proved to be capable of significantly improving
the glycaemic parameters HbA1c, blood glucose, HOMA-IR and adiponectin.

A positive effect of L-carnitine on blood sugar levels was also found in a meta-
analysis by Vidal-Casariego et al (173). However, this study group was unable to
find a significant change in HbA1c (173). The non-protein amino acid L-carnitine
is found in food as well as it is synthesized endogenously and acts as a cofactor
for the B-oxidation, facilitating the entrance of long chain fatty acid (FA) into the
mitochondria as acylcarnitine esters (173). A reduction of this transport into the
mitochondria results in an accumulation of triglycerides in the cytosol (173). This
accumulation is connected to the pathogenesis of insulin resistance (173).
Possible reasons as to why fatty acid dysregulation leads to insulin resistance
could be the inhibition of glucose transporter type 4 (GLUT-4) translocation by
long chain acyl-CoA, failures in insulin signalling caused by the aggregation of
diacylglycerol (DAG) and acyl-CoA or mitochondrial stress and insulin resistance
caused by accumulating non-metabolised fatty acids in the mitochondria (174).
Although this could not be demonstrated in this meta-analysis, branched-chain
amino acids (BCAA) are also suggested to have a positive influence on the
regulation of the glucose homeostasis (175, 176) and metabolic parameters like
body composition, glycaemia levels and satiety (177). They have control over the
release of hormones like leptin, ghrelin or glucagon-like peptide 1 (GLP-1) in fat
deposits as well as in the gastrointestinal tract (177). These hormones are able
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to influence the glycaemia levels and modulate the intake of food (178-183).
Together with insulin, they change growth of energy-consuming tissues like the
skeletal muscle or the adipose tissue by acting as anabolic signals (177). The
BCAA leucine has an insulinotropic function (184, 185). It helps maintaining blood
sugar homeostasis by improving sugar disposal, increases the availabitiy of
amino acids for the synthesis of muscle protein and at the same time inhibits the

breakdown of muscle protein (186).

9.1.6 Probiotics

Cani et al. were one of the first to demonstrate the direct role of gut microbiota in
IR by showing that a high-fat diet increases certain gut bacteria that produce
higher concentrations of lipopolysaccharide and trigger the progression of IR
(187). Additional studies report about various bacterial metabolites that contribute
to the blood sugar hemostasis (188). Compared to healthy individuals, type 2
diabetics show a significantly smaller amount of bacteria that produce butyrate
(189, 190), a short chain fatty acid (SCFA) that constitutes a main energy source
for the intestinal cells (191). Through mechanisms like the regulation of glucagon-
like peptide 1 by binding to G protein-coupled receptors, SCFAs are able to
enhance the secretion of insulin and hence, reduce the concentration of sugar in
the blood (192). Short chain fatty acids also interact with histone deacetylases
(151). These influence, among others, the expression of genes that are
connected to the metabolism (193). Additionally, short chain fatty acids may also
help keeping up the intestinal integrity and therefore directly inhibit the low-grade
inflammatory response, a state closely related to T2DM (151). Clinical trials that
infused feces from skinny subjects into insulin-resistant men with metoblic
syndrome reported a greater amount of butyrate-producing bacteria and

beneficial metoblic effects after the infusion (194).
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9.1.7 Prebiotics

Prebiotic supplementation or prebiotic enriched diet may improve blood sugar
homeostasis since there is a considerable interaction between dietary
components like prebiotics and the gut bacteria (195). The microbiota is
supposed to contribute to a low-grade inflammation that leads from a normal

glucose tolerance to prediabetes and type 2 diabetes (187, 196-200).

9.1.8 Flaxseed

In flaxseed, the main n-3 fatty acid accounting for 55% of the total fatty acid
content is alpha-linolenic acid (ALA), C18:3n-3, and the main lignan is
secoisolariciresinol diglucoside (201). When investigating the influence of n-3
fatty acids on type 2 diabetic patients, fish oil containing eicosapentaenoic acid
(EPA), C20:5n-3, and docosahexanoic acid (DHA), C22:6n-3 is usually used
(202-205). Hence, it is important to evaluate the effects of ALA versus EPA and
DHA (128). Secoisolariciresinol diglucoside is proposed to help prevent and delay
the progression of diabetes due to its function as a precursor to antioxidant
lignans in vivo (206-208).

9.1.9 Berberine

As a plant quaternary ammonium salt from the group of isoquinoline alkaloids,
berberine can be extracted from many different plants (209). Berberine
modulates PPAR protein expression and therefore regulates the lipid and sugar
metabolism in the liver. A review by Pang et al has shown that berberine may be
capable of enhancing the glucolipid metabolism (209). It also accumulates
beneficial gut bacteria and inhibits harmful bacteria (210-213). Additionally, it
could ameliorate insulin secretion and sensitivity and decrease the intestinal
glucose absorption on top of its antioxidant activities that could tackle diabetic
complications. (214-223)

9.1.10 Silymarin

Silymarin is the extract of milk thistle, Silybum marianum, an edible plant, and
acts as an antioxidant (144). In a mice model, silymarin attenuates the continuous

increase of plasma sugar induced by alloxan (224).
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9.1.11 Diacylglycerol

Diacylglycerol naturally occurs in different edible oils like soybean, corn, safflower
or olive oil (225). In previous studies with diabetics, diacylglycerol lowered HbA1c
when combined with diet treatment (226) and diminished the fasting as well as
the postprandial serum triacylglycerol levels (227, 228). Trials carried out with
animals reported lower levels of serum leptin and insulin through the consumption

of diacylglycerol (229).

9.1.12 Other rare supplements used for glycaemic control

Other supplements included in this meta-analysis, that sometimes even lead to
statistically significant changes in glycaemic parameters but might not be well-
known, are Pancreas Tonic, an Ayurvedic botanical mixture available in North
America under the trades names AntiBetic or Pancreas Tonic (64); Pycnogenol,
an extract from Pinus maritima, a French maritime pine, that exhibits considerable
antioxidant functions and primarily consists of flavonoids and phenolic
compounds such as taxifolin, catechin or epicatechin (230); Caiapo, an extract of
the skin of a potato called Ipomea batatas grown in Japan’s Kagawa region (85);
DBCare, a traditional nutritional supplement sold in India that comprises 11 herbs
and is obtainable electronically worldwide (114); Momordica charantia (M.
charantia), a plant also called Ampalaya with charantin, vicine and polypeptide p
as its active ingredients — the later being structurally animal insulin alike (36);
Nigella sativa seeds, an annual Ranunculaceae herbaceous plant with
antioxidant properties (73); and the dry extract of Gingko biloba L. leaves, a
natural antioxidant containing 20-27% flavonoids like quercetin, kaempferol,
isorhamnetin or proanthocyanidins, 5-10% organic acids and 5-7% terpenoids
(231, 232).

9.2 Limitations

This systematic review and meta-analysis is characterized by strenghts as well
as limitations. First of all, it does not include unpublished data. The funnel plots
show that the existance of a publication bias when it comes to the use of

supplements to treat type 2 diabetes mellitus patients is very probable. The lack
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of negative study results could be the result of journals being more likely to
publish positive results as well as the conflict of interest that arises from the
sources most supplement trials are funded with. The considerable heterogeneity
found for some of the parameters may originate from the very heterogenic
designs of the trials. Some studies worked solely with men, some only with
women, some with both genders; the study duration ranked anywhere from 3
months all the way to 18 months; the treatment for the control groups also varied
— some got a placebo, some got no treatment at all which didn’t allow for an
allocation concealment. Some trials did not really have a control group at all but
instead compared two different supplement treatments like fish and flaxseed oil
(94) or amino acids and magnesium (46). By doing so, these study groups
basically implied the assumption that one treatment works for sure. Also the high
number of 56 different supplements tested and the deficit of repetition of the same
supplement by different study groups makes a comparison and a meta-analysis
difficult. Many of the forest plots presented in this meta-analysis only include one
or two publications and are thus of low informative value for a meta-analysis. The
doses used and age groups studied also varied between the different trials.
Additionally, the supplement/vitamin/mineral supplies at baseline were rarely
established and therefore, it is not clear whether the supplementation substituted
an already existing deficiency and thus lead to positive results or served as an
addition on top of the adequate supply. All of these differing factors between the
studies play important roles in the outcome of the trials.

However, this paper is also characterized by some major strenghts like the
comprehensive search strategy that resulted in 105 publications from all over the
world with a total number of 6763 participants included in the meta-analysis. This
search was performed with previously defined in- and exclusion criteria. To the
knowledge of the author of this paper, this is the first meta-analysis of this broad
extent comparing all the supplements used in RCTs with type 2 diabetics that
could be found. Furthermore, this review is registered in the PROSPERO

database ,International prospective register of systematic reviews®.
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10 Conclusion

This meta-analysis on trials with a study duration of at least 12 weeks shows that
24 ouf of the 56 supplements examined have a significant positive impact on
glycaemic parameter in type 2 diabetics. Hence, supplement usage should be
considered as a (complementary) therapy option for diabetes. However, caution
should be exercised when it comes to vitamin/mineral combinations, zinc
preperations, certain diabetes-specific ONS, and yeasts. So far, the numbers of
trials examining the one and the same supplement are small. Thus to allow more
precise recommendations on the use of supplements for the treatment of T2DM,
further trials of the same study design should be performed with those
supplements that showed first results indicating a considerable change of
parameters into a positive direction such as probiotics, prebiotics, flaxseed,

vitamin C and E, silymarin and berberine.
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11 Abstract

Type 2 diabetes, formerly also called non-insulin-dependent diabetes mellitus or
adult-onset diabetes, is characterized by an ineffectiveness of the body to use
insulin (1). This type of diabetes accounts for approximately 90-95% of people
with diabetes (2). There are several ways to achieve glycaemic control and
improve insulin resistance such as diet, physical activity, weight reduction, oral
glucose-lowering agents, subcutaneous insulin injections and possibly also the
use of supplements (6). This systematic review and meta-analysis aimed to
examine the influence of supplements on glycaemic parameters in adults
suffering from diabetes mellitus type 2. The review included 122 randomized
controlled trials examining type 2 diabetics after an intervention duration of at
least 12 weeks. 105 of these studies were included in the meta-analysis. The
statistical analysis was performed with the review manager 5.3 (Nordic Cochrane
Center, Copenhagen).

Out of the 56 different supplements and combinations of supplements, 26
supplements and combinations lead to statistically significant changes in the
outcome parameters. For example, HbA1c was significantly reduced through
amino acids by 0.36% [95% confidence interval (Cl) -0.67, -0.05], by 0.38% [95%
CI1-0.60, -0.16] through prebiotics, by 0.56% [95% CI -0.83, -0.29] through vitamin
E, by 0.54% [95% CI -0.95, -0.12] through flaxseed, by 0.66% [95% CI -1.00, -
0.33] through berberine and by 1.92% [95% CI -3.32, -0.51] through silymarin.
Glucose levels were lowered by 0.40 mmol/L [95% CI -0.48, -0.32] through amino
acids, by 0.83 mmol/L [95% CI -1.55, -0.10] through prebiotics, by 0.98 mmol/L
[95% CI -1.18, -0.79] through flaxseed, by 0.76 mmol/L [95% CI -1.24, -0.29]
through berberine, by 2.11 mmol/L [95% CI -3.69, -0.53] through silymarin, by
0.65 mmol/L [95% CI -1.07, -0.23] through vitamin C, by 0.85 mmol/L [95% CI -
1.50, -0.21] through probiotics and by 0.74 mmol/L [95% CI -1.39, -0.09] through
diacylglycerol. Vitamin C significantly decreased insulin by 2.66 yU/mL [95% CI -
4.51, -0.82] and HOMA-IR was significantly reduced through amino acids by 0.65
95% CI -1.11, -0.20] and vitamin E by 0.55 [95% CI -0.65, -0.45].

At the same time, a significant increase in HbA1c was found through the
supplementation of diabetes-specific oral nutritional supplements (+1.85% [95%
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Cl 1.02, 2.68]). A significant increase of 8.96 ymol/L [95% CI 0.99, 16.93] was
also found for the influence of zinc, vitamins and minerals on insulin. Furthermore,
yeast supplementation significantly increased QUICKI (+0.02 [95% CI 0.01,
0.03]) and melatonin and zinc supplementation significantly incrased C-Peptide
levels (+0.38 ng/mL [95% CI 0.04, 0.72]).

Hence, it can be said that certain supplements such as probiotics, prebiotics,
flaxseed, vitamin C and E, silymarin and berberine can have a positive influence
on certain type 2 diabetics’ glycaemic outcomes such as HbA1c, glucose, insulin
and HOMA-IR. Thus, supplement usage should be considered as a
(complementary) therapy option for diabetes. However, further trials of the same
study design should be performed with those supplements that resulted in
considerable decreases in parameters such as probiotics, prebiotics, flaxseed,

vitamin C and E, silymarin and berberine in the first few trials.
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12 Zusammenfassung

Typ 2 Diabetes, frUher auch bekannt als nicht-insulinabhangiger Diabetes
mellitus (NIDDM) oder Altersdiabetes, ist gekennzeichnet durch eine Unfahigkeit
des Korpers, Insulin zu verarbeiten (1). Dieser Diabetestyp macht ca. 90-95%
aller Diabetesfalle aus (2). Eine Ernahrungsumstellung, Bewegung,
Gewichtsreduktion, Blutzucker senkende Mittel, Insulinspritzen und vielleicht
auch Nahrungsmittelsupplemente sind Maoglichkeiten, den Blutzucker zu
kontrollieren und die Insulinresistenz zu verbessern (6). Im Rahmen dieses
systematischen Reviews/ dieser Meta-Analyse sollte der Einfluss von
Nahrungserganzungsmitteln auf die glykdmischen Parameter erwachsener Typ
2 Diabetiker untersucht werden. 122 randomisierte kontrollierte Studien mit einer
Mindestdauer von 12 Wochen wurden in den Review aufgenommen. 105 dieser
Studien konnten in die Meta-Analyse eingeschlossen werden. Die statistische
Analyse wurde mit dem Review Manager 5.3 (Nordic Cochrane Center,
Kopenhagen) durchgefihrt.

26 der 56 verschiedenen Supplementen und Kombinationen von
Erganzungsmitteln flihrten zu statistisch signifikanten Anderungen der Outcome-
Parameter. Zum Beispiel wurde der Parameter HbA1c durch Aminosauren um
0,36% [95% Konfidenzintervall (Kl) -0,67; -0,05], durch Prabiotika um 0,38%
[95% KI -0,60; -0,16], durch Vitamin E um 0,56% [95% KI -0,83; -0,29], durch
Leinsamen um 0,54% [95% KI -0,95; -0,12], durch Berberin um 0,66% [95% KI -
1,00; -0,33] und durch Silymarin um 1,92% [95% KI -3,32; -0,51] reduziert. Der
Blutglukosespiegel wurde durch Aminosauren um 0,40 mmol/L [95% KI -0,48; -
0,32], durch Prabiotika um 0,83 mmol/L [95% KI -1,55; -0,10], durch Leinsamen
um 0,98 mmol/L [95% KI -1,18; -0,79], durch Berberin um 0,76 mmol/L [95% KI -
1,24; -0,29], durch Silymarin um 2,11 mmol/L [95% KI -3,69; -0,53], durch Vitamin
C um 0,65 mmol/L [95% KI -1,07; -0,23], durch Probiotika um 0,85 mmol/L [95%
Kl -1,50; -0,21] und durch Diacylglycerol um 0,74 mmol/L [95% KI -1,39; -0,09]
gesenkt. Vitamin C verringerte den Insulinlevel um 2,66 pU/mL [95% KI -4,51; -
0,82] statistisch signifikant und HOMA-IR wurde durch Aminosauren um 0,65
95% Kl -1,11; -0,20] und durch Vitamin E um 0,55 [95% KI -0,65; -0,45] signifikant
reduziert.
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Gleichzeitig wurde jedoch der HbA1c-Wert durch Diabetes-spezifische orale
Nahrungsmittelsupplemente signifikant erhoht (+1;85% [95% KI 1;02; 2;68]).
Dartber hinaus fuhrte die Supplementation von einer Kombination aus Zink,
Vitaminen und Mineralstoffen zu einem Insulinanstieg um 8,96 umol/L [95% KI
0;99; 16;93]. AuRRerdem steigerten Hefen den QUICKI um 0,02 [95% KI 0.01;
0.03] und C-Peptid nahm durch eine Kombination von Melatonin und Zink um
0,38 ng/mL [95% KI 0.04; 0.72] zu.

Diese Ergebnisse erlauben die Schlussfolgerung, dass gewisse Supplemente
wie Pro- oder Prabiotika, Leinsamen, Vitamin C oder E, Silymarin und Berberin
einen positiven Einfluss auf bestimmte glykdmische Parameter diabetischer
Patienten wie HbA1c, Blutzucker, Insulin und HOMA-IR haben kdnnen.
Nahrungserganzungsmittel sollten daher als (zusatzliche) Therapiemdglichkeit
fur Diabetes in Erwagung gezogen werden. Allerdings sollten noch weitere
Studien desselben Studiendesigns mit denjenigen Supplementen, die bis jetzt zu
bedeutenden Abnahmen geflhrt haben, wie Pro- und Prabiotika, Leinsamen,

Vitamin C und E, Silymarin und Berberin, durchgefuhrt werden.
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14 Appendix

The following pages summarize the non-significant forest plots of all the

supplements for the 9 different parameters examined.

14.1HbA1c

Anthocyanin Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lietal 2015 .2 1023 29 6.5 T7.54 29 100.0% -0.30[-4.93, 4.33]
Total (95% CI) 29 29 100.0% -0.30[-4.93,4.33]

Heterogeneity: Mot applicable I 1 1

,
PRLE ~ -10 5 0 g 10
Testfor overall effect Z=013 (P = 0.90) Favours [anthocyanin] Favours [control]

Figure 71: Forest plot for HbA1c after anthocyanin supplementation vs. control.

Antioxidant supplement Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, R 95% CI IV, R 95% CI
Fenercioglu etal. 2010 -0.32 0.98 a6 -061 213 58 36.1% 0.29 [-0.32, 0.90) T
Rytter et al. 2010 high dose .92 0.65 13 663 0485 13 354% -0D76[1.39-013] ——
Rytter et al. 2010 low dose 6.18 1.22 13 668 0495 13 28.5% -0.50 1.34, 0.34] —
Total (95% CI) 82 84 100.0%  -0.31[-0.99, 0.37] q

Heterogeneity: Tau®= 0.24; Chi*= 593, df= 2 (P = 0.05); F= 66%

._ _ 4 B }
Testfor averall effect 2= 0.89 (P =0.38) Favours [antioxidant] Favours [control]
Figure 72: Forest plot for HbA1c after antioxidant supplementation vs. control.
Caiapo Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ludvik et al. 2008 6.25 047 27 6.5 0.7 34 1000%  -025[0.457, 0.07]
Total (95% CI) 27 34 100.0%  -0.25[-0.57, 0.07]
Heterogeneity: Mot applicable 54 =2 p é j‘
Testforoverall effect 2=154 (P=0.12) Favours [caiapa] Favours [control]
Figure 73: Forest plot for HbA1c after Caiapo supplementation vs. control.
Chromium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Guimaraes et al. 2013 200 pg 0481 0. 16 032 1.44 13 17.0% 05858 [-0.21,1.39] T
Guimaraes et al. 2013 50 pg 003 1.3 13 032 1.44 13 10.0% -0.28[-1.34, 0.76] — T
Kleefstra et al. 2006 1000 pg -0.3 08 15 -03 08 17 326% 0.00 [-0.56, 0.56] ——
Kleefstra et al. 2006 500 pg -05 0.8 14 -03 08 17 36% -0.20 077, 0.37] —.—
Martin et al. 2006 -1.16 1.42 14 -0.44 143 11 89.8% -0.72[-1.85, 0.41] e
Total (95% CI) 72 71 100.0%  -0.06 [-0.40, 0.29] *
Heterogeneity: Tau?= 0.01; Chi*= 4.33, df= 4 (P = 0.36); = 8% 52 p é jl

7= _ 4 B
Testfor overall effect 7= 0.32 (P = 0.75) Favours [chromium]  Favours [control]

Figure 74: Forest plot for HbA1c after chromium supplementation vs. control.
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Cinnamon Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Akilen etal. 2010 786 1.42 30 B.6E  1.83 28 320%  -0.82[1.67,003]
Mirfeizi et al. 2015 81 B.44 30 838 1107 45 1.8%  -0.28[-4.25, 3.69]
Wainstein etal. 2011 8 1.2 29 8.1 1.1 30 B6A%  -0.10[-0.69,0.49]
Total (95% CI) 89 103 100.0%  -0.33[-0.81,0.15]

Heterogeneity: Tau= 0.00; Chi*=1.87, df=2

(P=039F=0%

o i 4 -2 0 4
Testfor overall efiect: 2= 1.36 (F = 0.17) Favours [cinnamon]  Favours [control]
Figure 75: Forest plot for HbA1c after cinnamon supplementation vs. control.
Cranberry extract Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lee etal. 2008 -0.4 077 15  -01 034 15 100.0% -0.30 [F0.74,014]
Total (95% CI) 15 15 100.0%  -0.30[-0.74, 0.14]
Heterogeneity: Mot applicable 54 _52 5 é i
Testfor overall effect Z=135(F=018) Favours [cranberry] Favours [control]
Figure 76: Forest plot for HbA1c after cranberry extract supplementation vs. control.
DBCare Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Rotman-Pikielny et al. 2014 74 07 17 78 08 15 100.0% -0.40[-0.92,013]
Total (95% CI) 17 15 100.0% -0.40[-0.92,0.12]
Heterogeneity: Naot applicable 14 12 p t j‘
Testfor overall effect Z=1.50(P=013) Favours [DECare] Favours [control]
Figure 77: Forest plot for HbA1c after DBCare supplementation vs. control.
EPA Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Sarholouki etal 2013 814 1.22 32 8911 1.79 35 607%  -0.97[1.70,-0.24] —i—
Shimizu et al. 1895 r.82 113 28 776 1.32 16 49.3% 0.06 [-0.71, 0.83]
Total (95% CI) 61 51 100.0%  -0.46[-1.47, 0.55]
Heterogeneity: Tau®= 0.38; Chi* = 3.65, df= 1 (P = 0.06); F= 73% B L) 5 1 !
Test for averall effect: Z= 090 (P = 0.37) Favours [EPA] Favours [contral]
Figure 78: Forest plot for HbA1c after EPA supplementation vs. control.
EPA+DHA Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ogawa etal 2013 6.6 0.7 13 Toor 13 100.0% -0.40 [-0.94, 0.14] r
Total (95% CI) 13 13 100.0%  -0.40[-0.94,0.14] P
Heterogeneity: Mot applicable 54 52 b é j‘
Testfor overall effect: Z=146 (F=0.14) Favours [EPA+DHA Favours [control]
Figure 79: Forest plot for HbA1c after EPA and DHA supplementation vs. control.
Fish oil Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mchanus et al. 19496 6.5 1.949 11 6.1 1.33 11 39.8% 0.40[-1.01,1.81]
Morgan et al. 18595 TTONT 20 78 2 20 60.2%  -010[1.25 1.08]
Total (95% CI) 3 31 100.0%  0.10[-0.79, 0.99]
Heterogeneity: Tau®= 0.00; Chi®= 0.29, df=1 (P = 0.59); F= 0% 54 52 5 é j‘

Testfor overall effect: £=022 (P = 0.83)

Favours [fish oil] Favours [control]

Figure 80: Forest plot for HbA1c after fish oil supplementation vs. control.
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Folate, B6, B12 Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CIl IV, Random, 95% CI

Mashavi et al 2008 835 14 28 829 129 29 100.0% 0.06 [0.64, 0.76]

Total (95% CI) 28 29 100.0%  0.06 [-0.64, 0.76]
Heterogeneity: Mot applicable t t 1 t 4

o _ -4 -2 0 2 4
Testfor averall effect Z=017 (F=0.87) Favours [folate, B6, B12] Favours [control]

Figure 81: Forest plot for HbA1c after folate, B6 and B12 supplementation vs. control.

Gingko biloba L. leaves Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Lasaite etal. 2014 7B 1.3 25 T2 14 14 100.0% 0.40[-0.45,1.249]
Total (95% CI) 25 14 100.0% 0.40[-0.49, 1.29]
Heterogeneity: Mot applicable 54 52 p é jl
Testfor overall effect: Z=0.88 (P = 0.38)

Favours [Gingko biloba] Favours [control]

Figure 82: Forest plot for HbA1c after G. biloba L. leaf supplementation vs. control.

Korean red ginseng Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Yuksan et al. 2008 6.5 0.4 19 6.5 0495 19 100.0% 0.00 [-0.59, 0.59]
Total (95% CI) 19 19 100.0%  0.00[-0.59, 0.59]

Heterogeneity: Mot applicable t t T + :

s _ -4 -2 0 2 4
Testfor overall effect: 2= 0.00 (P = 1.00) Favours [Panax ginseng] Favours [control]

Figure 83: Forest plot for HbA1c after Korean red ginseng supplementation vs. control.

M. charantia Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
Dans etal. 2007 82 1.2 20 B57 03 20 100.0%  -0.37 [F0.93,019]
Total (95% CI) 20 20 100.0%  -0.37 [-0.93, 0.19]

Heterageneity: Mot applicable t 1 1 t t

T _ - -2 0 2 1
Testfor overall effect 2= 1.29 (P =0.20) Favours [M. charantia] Favours [control]

Figure 84: Forest plot for HbA1c after M. charantia supplementation vs. control.

Magnesium + zinc Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Farvid et al. 2005 1064 225 16 10.04 1.98 18 100.0% 0.60[-0.83, 2.03]
Total (95% CI) 16 18 100.0%  0.60[-0.83, 2.03]

Heterogeneity: Mot applicable t t T t I

i _ -4 -2 0 2 1
Testfor overall effect: 2= 0.82 (P = 0.41) Favours [magnesium+zinc] Favours [control]

Figure 85: Forest plot for HbA1c after magnesium and zinc supplementation vs. control.

Magnesium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
deValk et al. 1998 89 18 18 91 1.2 16  25.3% -0.20 [-1.14,0.74] e
Eibl et al. 1995 T4 049 18 THE 1.4 200 29.2% -0.20 [-0.94, 0.54] —
Gullestad et al. 1994 7B 14 25 T4 148 289 28.0% 0.40 [-0.40,1.20] T
Rodriguez-Maran et al. 2003 g 24 32101 33 3 1758%  -210[-3.53,-0.67)] e —
Total (95% CI) 93 96 100.0%  -0.36 [-1.17,0.44] *
Heterogeneity: Tau®= 0.44; Chi®= 8.94, df= 3 (P = 0.03); F= 66% 54 52 p é jl
Test for averall effect Z=0.88 (F = 0.38)

Favours [magnesium] Favours [control]

Figure 86: Forest plot for HbA1c after magnesium supplementation vs. control.
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Minerals + vitamins Control Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Farvid et al. 2005 9.34 218 17 104 1.498 18 2008% -1.01 [2.359,0.37] —
Gunasekara etal. 2011 82 128 3 732 1488 32 79.2%  0.88[017,1.59 ——
Total (95% CI) 48 50 100.0% 0.49[-0.14, 1.12] e
Heterogeneity, Chi® = 5.69, df=1 (P = 0.02); F= 82% 54 52 p é jl

Testfor overall effect Z=151{F=013)

Favours [minerals+vif] Favours [control]

Figure 87: Forest plot for HbA1c after mineral and vitamin supplementation vs. control.

Agaricus blazei Murill Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Hsu etal 2007 8.3 1.8 28 849 1.7 3 100.0% -0.60[-1.49, 0.29] —
Total (95% CI) 29 31 100.0%  -0.60[-1.49,0.29] ~l-
Heterogeneity: Mot applicable 14 12 7 é j‘
Testfor overall effect 2=1.33 (P = 0.19) Favours [Agaricus blazei] Favours [control]
Figure 88: Forest plot for HbA1c after ABM supplementation vs. control.
n-3 FA + low-dose aspirin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Elwakeel et al. 2015 5.99 0.51 20 T 04 20 100.0% -0.01 [-0.28, 0.27]
Total (95% CI) 20 20 100.0%  -0.01[-0.29,0.27]
Heterogeneity: Not applicable I4 I2 i jl

Testfor averall effect Z=0.07 (P =0.94)

2
Favours [n-3 + aspirin]  Favours [control]

Figure 89: Forest plot for HbA1c after n-3 fatty acid and low-dose aspirin supplementa-

tion vs. control.

Nigella sativa Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Kaatahi etal 2015 8.2 047 43 8.5 0497 48 100.0% -0.30 [-0.69, 0.08]

Total (95% CI) 48 48 100.0% -0.30[-0.69, 0.09]

Heterogeneity: Mat applicable 54 52 5 é ji

Testforoverall effect Z=1.52 (P = 0.13) Favours [Migella sativa] Favours [control]
Figure 90: Forest plot for HbA1c after N. sativa supplementation vs. control.

Pancreas Tonic Control Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, R 95% CI v, R 95% CI

Hsia et al. 2004 higher stratum a8 1.4 11 112 18 B 486% -240[4.23 -0.57] ——

Hsia et al. 2004 lower stratum 945 1.4 12 a1 14 Toa14% 1.40[0.06, 2.74] —

Total (95% CI) 23 13 100.0%  -0.45[-4.17, 3.28] —Q

Heterogeneity; Tau®= 6.55; Chi®= 10,81, df= 1 (P = 0.001); F=81% 54 52 5 é jl

Test for overall effect: 2= 0.24 (P = 0.81; Favours [Pancreas Tonic]  Favours [control]
Figure 91: Forest plot for HbA1c after Pancreas Tonic supplementation vs. control.

Probiotics Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Firouzi etal. 2016 732 14 448 T3 17 A3 215% 0.01 [-0.60, 0.63]

Hove etal. 20145 T1 06 23 7Y 08 18 266% -0.60[-1.08,-017] —&—

Maobini et al. 2017 high dose 8.2 1 14 7T 06 15 21.5% 0.50[011,1.11]

Maobini etal. 2017 low dose T8 06 15 7T 06 15 28.4% 0.10[-0.33, 0.43]

Total (95% CI) 100 101 100.0%  -0.02 [-0.46, 0.43]

Heterogeneity: Tau®= 0.13; Chi*= 8.66, df= 3 (P = 0.03); F= 65% 14 12 P é j‘

Test for owerall effect: £=0.07 (P =0.94)

Favours [probiotics] Favours [control]

Figure 92: Forest plot for HbA1c after probiotic supplementation vs. control.
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Q10 Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Akhari Fakhrabadietal. 2014 ar 18 32 94 16 30 45.0% -0.70 [F1.55,0.19] ——
Hosseinzadeh-Aftar et al. 20145 8 228 3 818 204 33 28.6% -015 [F1.21,0.81] —
Mehrdadietal. 2017 7821 26 83 21 30 26.45%  -0.40[1.40,070] —
Total (95% CI) 89 93 100.0%  -0.46[-1.03, 0.10] ’
Heterogeneity: Tau®= 0.00; Chi*= 0.65, df= 2 (P =0.72); F= 0% 14 I2 é j‘
Testfor averall effect Z=1.60 (P =0.113 Favours [10] Favours [control]
Figure 93: Forest plot for HbA1c after Q10 supplementation vs. control.
Resveratrol Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gohetal 2014 -08 08 3 01 1.1 g 100.0% -0.90[-2.00, 0.20] B
Total (95% CI) 5 5 100.0% -0.90[-2.00, 0.20] -
Heterogeneity: Mot applicahle 54 52 i é i
Testfor overall effect £=1.61 (P=0.11) Favours [resveratrol] Favours [contral]
Figure 94: Forest plot for HbA1c after resveratrol supplementation vs. control.
Selenium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Faghihi etal. 2014 6.83 1.3 33 654 09 27 100.0% 0.29[-0.27,0.89]
Total (95% CI) 33 27 100.0%  0.29[-0.27, 0.85]
Heterogeneity: Mot applicable 54 52 5 é jl
Testfor overall effect: 2=1.01 (P = 0.31; Favours [selenium] Favours [control]
Figure 95: Forest plot for HbA1c after selenium supplementation vs. control.
Soy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Jayagopal etal. 2002 6.78 0.61 32 688 044 32 100.0% -0.10 [-0.39, 0.14]
Total (95% CI) 32 32 1000%  -0.10[-0.39, 0.19]
Heterogeneity: Mot applicakle 54 52 ) é j‘
Test for overall effect: = 0.67 (F=0.51) Favours [soy] Favours [control]
Figure 96: Forest plot for HbA1c after soy supplementation vs. control.
Danzhijiangtang capsule Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Rand 95% CI
Fang etal. 2013 5.98 0.65 M 71 069 3 100.0% -0.13 046, 0.20]
Total (95% CI) k1| 31 100.0%  -0.13[-0.46, 0.20]
Heterogeneity: Mot applicable 14 12 7 é j‘
Testfor averall effect Z=0.76 (P =0.45) Favours [DJC] Favours [control]
Figure 97: Forest plot for HbA1c after DJC supplementation vs. control.
Tea extract Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,R: 95% CI IV, R 95% CI
Hsu etal. 2011 8 235 82 1.9 33 48% -020[1.13,073 — T
Lasaite etal. 2014 72015 17 72 14 14 40%  0.00[1.021.02] e
Liuetal 2014 A 1T 39 TaA 1T it} T.2% 0.00[-0.78, 0.78] -
MacKenzie et al. 2007 double capsule 0.8 078 17 04 038 16 241%  010[0.31,051] -
Mackenzie et al. 2007 single capsule 0.3 038 16 04 038 16 598% -0.10[F0.36 0.18]
Total (95% CI) 124 117 100.0%  -0.05[-0.25, 0.16]
Heterogeneity: Tau®= 0.00; Chi*= 0.77, df= 4 (F = 0.94); F= 0% \4 .2 } é ‘:1

Testfor overall effect: 7= 0.44 (P = 0 GR)

Favours [tea extract] Favours [control]

Figure 98: Forest plot for HbA1c after tea extract supplementation vs. control.
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Vitamin C+E Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Farvid et al. 2005 11.01 219 18 10.04 148 18 100.0% 0.97 [-0.39, 2.33] ]
Total (95% CI) 18 18 100.0%  0.97 [-0.39, 2.33] s
Heterogeneity; Mot applicable 54 52 ! ==1
Testfor overall effect: Z=1.39 (F = 0.186) Favours [vitamin C+E] Favaurs [contral]
Figure 99: Forest plot for HbA1c after vitamin C and E supplementation vs. control.
Whortleberry Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mirfeizi et al. 2015 8.2 T.22 30 838 11.07 45 100.0% -0.18 [4.32, 3.96]
Total (95% CI) 30 45 100.0% -0.18[-4.32, 3.96]
Heterogeneity: Mat applicable =—1D 55 : é 105
Testfor overall effect Z=009(F=083) Favours [whortleberry] Favours [control]
Figure 100: Forest plot for HbA1c after whortleberry supplementation vs. control.
Yeast Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hosseinzadeh et al. 2013 8 18 42 9 18 42 573% -1.00[1.73,-0.27] ——
Racek etal. 2006 715 1.66 19 711 1.6 17 427% 0.04 1.03,1.11]
Total (95% CI) 61 59 100.0%  -0.56 [-1.56, 0.45]
Heterogeneity: Tau®= 0.32; Chi®=2.49, df =1 (FP=0.11); F= 60% i-.l I2 b é jl
Testfor overall effect £=1.08 (P =0.28) Favours [yeast] Favours [control]
Figure 101: Forest plot for HbA1c after yeast supplementation vs. control.
Zinc + flaxseed oil Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Fosteretal. 2014 673 048 23 B.83 143 20 1000%  -010[-0.77,047]
Total (95% CI) 23 20 100.0%  -0.10[-0.77, 0.57]
Heterogeneity: Mot applicahle I4 I2 T + i

Testfor averall effect Z=029(FP =077}

2
Favours [zinc + flaxseed] Favours [control]

Figure 102: Forest plot for HbA1c after zinc and flaxseed oil supplementation vs. control.

Vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Breslavsky etal. 2013 7.3 1.1 4 72 17 23 43% 010F072,0.82] I —
Eftekhari et al. 2011 7.4 21 35 859 24 35 27% -0.69 [-1.77,0.39] —
Jafari etal. 2016 T.24 1.2 o v.es 124 29 6.8% -0.34 [-0.96, 0.28] T
Jorde etal. 2008 -0.2 04 16 -0.2 24 16 1.9% 0.00[-1.30,1.30] —
Karprann etal. 2014 -0.0004 0.005 7 0.005 0.008 3 285%  -0.01 [0.01,0.00] L
Krul-Poel etal. 2015 6.5 06 128 B8 0B 132 243% 0.00[0.15,0.158] *
Mikooyeh etal. 2014 7 23 30 87 14 30 33% -1.70[2.66,-0.74] I—
Ryuetal 2014 T4 04 65 727 087 B4 16.1% 0.13[-0.18, 0.44] T
Shab-Bidar et al. 2011 7.8 1.3 a0 84 1.6 a0 TP% -070[1.27,-0.13] I
Shab-Bidaretal. 2015 T4 1.6 kil 8.3 1.6 29 4.4%  -0890[1.71,-0.08] -
Total (95% CI) M7 416 100.0%  -0.17 [-0.35, 0.02]

Heterogeneity, Tau*=0.03; Chi®= 2571, df= 9 (F=0.002); F= 65%

Testfor overall effect Z=1.77 (P =0.08)

- *

VR 5
Favours [vitamin O] Favours [contral]

Figure 103: Forest plot for HbA1c after vitamin D supplementation vs. control.
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\itamin C Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight NI, Random, 95% Cl I, Random, 95% CI

Diakhale et al. 2011 7.8 046 33 80 063 33 B9.4%  -0.21[0.48 0.06]

Erikszon et al. 1995 8.5 1.486 27 8.9 1.46 27 TA1%  -0.40[1.23,0.43] 1

Mazon etal 2016 74 079 13 7.3 0432 13 18.4% 010042 0.62] -

Faolizso etal. 1995 7114 40 8 243 40 51%  -0.80[1.78,0.18] —

Total (95% CI) 113 113 100.0%  -0.20[-0.42, 0.03] L

Heteragenaity, Tau®= 0.00; Chi®= 2.96, df= 3 (P = 0.40%; F= 0% 54 52 B % i

Test for overall effect: Z=1.74 (P = 0.08) Favours [vitamin G] Favours [control]
Figure 104: Forest plot for HbA1c after vitamin C supplementation vs. control.
14.2Glucose

Alpha-lipoic acid Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI

de Oliveira et al. 2011 6.7 2485 26 745 41 26 297% -075[264,1.14] —

Derosaetal 2016 T.h9 287 a1 877 337 49 T0.3% -0.78 [2.01, 0.45] ——

Total (95% CI) 77 75 100.0%  -0.77 [-1.80, 0.26] -

Heterogeneity: Tau®= 0.00; Chi® = 0.00, df=1 (P = 0.98); F= 0% 54 52 ; é i

Testfor overall effect Z=147 (P=0.14) Favours [alpha-lipoic ac] Favours [control]

Figure 105: Forest plot for glucose after alpha-lipoic acid supplementation vs. control.

Anthocyanin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lietal 2015 6.5 9.69 29 7.1 808 29 100.0%  -0.60[5.19,3.99]
Total (95% CI) 29 29 100.0%  -0.60[-5.19, 3.99]

Heterogeneity: Mot applicable Ha + : t
Test far averall effect 2= 0.26 (P = 0.80)

Favours [anthocyanin]  Favours [contral]

Figure 106: Forest plot for glucose after anthocyanin supplementation vs. control.

Antioxidant supplement Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% Cl
Fenercioglu etal. 2010 -0.55 16 56 -0.76 3.02 a8 41.9% 0.21 F067, 1.08]
Rytter ot al. 2010 high dose TG 1.04 14 837 173 13 3EA% o121 [2.30,-017] ——
Rytter et al. 2010 low dose 7.08 2.32 13 837 1.73 13 23.0% -0.49 [-2.06, 1.08]
Total (95% CI) 83 84 100.0%  -0.45[-1.38, 0.48]
Heterogeneity: Tau®= 0.33; Chi#= 3.97, df= 2 (P = 0.14);, F= 50% 54 52 : é jt
Testfor averall efiect 2= 0.95 (P = 0.34) Favours [antioxidant] Favours [control]
Figure 107: Forest plot for glucose after antioxidant supplementation vs. control.
Vitamin B6 Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Levin et al. 1981 11.43 416 9 1277 BIA 9 1000%  -1.34[-6.20, 3.52]
Total (95% CI) 9 9 100.0% -1.34[-6.20, 3.52] —*_
Heterogeneity: Mot applicable |_1 1 = ﬁ é 10

Testfor ovarall effect: Z= 0.54 (F = 0.58) Favours [vitamin B&] Favours [control]

Figure 108: Forest plot for glucose after vitamin B6 supplementation vs. control.

138



Chromium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Guimaraes etal. 2013 200 pg 0453 2748 16 -0.86 3.26 13 287% 1.39 [-0.84, 3.62] —
Guimaraes etal. 2013 50 pg 0.01 286 13 -0.86 328 13 27.0% 0.87 [1.458,3.23] — T
Martin et al. 2006 -1.72 1.83 14 -0.63 1.48 11 443% -1.09 228, 010] —
Total (95% CI) 43 37 100.0% 0.15 [-1.55, 1.85] *
Heterogeneity: Tau®=1.32; Chi*= 4.86, df= 2 (P = 0.049), F=59% 14 I2 b é j‘
Testforavarall efiect Z=0.17 (P = 0.86) Favours [chromium] Favours [control]
Figure 109: Forest plot for glucose after chromium supplementation vs. control.
Cinnamon Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Akilen etal. 2010 g.04 31 CIU- A R B 28 344%  -070[-2.30, 080
Mirfeizi etal. 2015 86 11.54 o 9.2 2197 45 1.5% -0.61 [-8.24, 7.02]
Wainstein et al. 2011 916 194 29 944 2487 30 64.1%  -0.28[-1.45 0.84]
Total (95% CI) 89 103 100.0%  -0.43[-1.37, 0.51]
Heterogeneity: Tau? = 0.00; Chif= 047, df= 2 (P = 0.92); F= 0% =-1D 55 p é 1D=
Testfor overall efiect 2= 0.80 (F = 0.37) Favours [cinnamon]  Favours [control]
Figure 110: Forest plot for glucose after cinnamon supplementation vs. control.
Cranberry extract Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lee etal 2008 -06 232 19  -04 155 14 100.0% -0.20 F1.61,1.21]
Total (95% CI) 15 15 100.0%  -0.20[-1.61, 1.21]
Heterogeneity: Mot applicable 14 12 D é j‘
Testfor overall effect Z=0.28 (F=0.78) Favours [eranberry] Favours [control]
Figure 111: Forest plot for glucose after cranberry extract supplementation vs. control.
DBCare Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Rotman-Fikielny et al. 2014 T.91 1.54 17 875 213 14 100.0% -0.84 [2.14,0.46] —
Total (95% CI) 17 15 100.0%  -0.84 [-2.14, 0.46] "*-—
Heterogeneity: Mat applicable 54 52 D é jl
Testfor overall effect Z=1.26 P =021} Favours [DBCare] Favours [control]
Figure 112: Forest plot for glucose after DBCare supplementation vs. control.
EPA Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Sarboloukietal. 2013 vos 1377 32 1064 323 35 51.4%  -3.50[-4.82-2.36] ——
Shimizu et al. 1995 1056 362 29 909 335 16 484% 1.41 [-0.69, 3.41]
Total (95% CI) 61 51 100.0%  -1.17 [-6.06, 3.73]
Heterogeneity: Tau?= 11.73; ChF=16.14, df= 1 (F < 0.0001); F= 94% f ; T t |
Testf Il effect: Z= 0.47 (P = 0.64 10 S v 5 10
estfor overall effect: Z= 0.47 (P = 0.64) Favours [EPA] Favours [control]
Figure 113: Forest plot for glucose after EPA supplementation vs. control.
EPA+DHA Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ogawa etal. 2013 58 152 13 686 1.64 13 100.0% -1.06 [-2.28, 0.16] r
Total (95% CI) 13 13 100.0%  -1.06[-2.28, 0.16] R
Heterogeneity, Mot applicable 14 12 D é j‘

Testfor overall effect: Z=1.71 (P = 0.09)

Favours [EPA+DHA] Favours [contral]

Figure 114: Forest plot for glucose after EPA and DHA supplementation vs. control.
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Fish oil Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mehanus etal. 1996 a2 248 11 TH 1949 11 abs% 060 [-1.42, 277 i
Morgan etal. 1895 116 34 20 124 348 20 495% -0.80 [-2.94,1.34] —

Total (95% CI) 31 31 100.0%  -0.09 [-1.60, 1.41] *
Heterogeneity, Tau®= 0.00; Chi®= 0.83, df= 1 (P = 0.36); F= 0% 14 =2 3 é i
Test for overall effect: Z=0.12 (P = 0.90)

Favours [fish cil] Favours [contral]

Figure 115: Forest plot for glucose after fish oil supplementation vs. control.

Folate, BG, B12 Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mashavi et al. 2008 877 1.9 28 872 327 29 100.0% 0.05 [1.33,1.43]
Total (95% Cl) 28 29 100.0% 0.05 [-1.33, 1.43]
Heterogeneity, Mot applicable 14 12 T é j‘
Test for overall effect Z=0.07 (P =0.94) Favours [folate, B, B12] Favours [control]

Figure 116: Forest plot for glucose after folate, B6 and B12 supplementation vs. control.

Garlic Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
Ashraf et al. 2011 683 01 27 612 015 27 100.0%  0.81[0.74,088]
Total (95% CI) 27 27 100.0%  0.81[0.74, 0.88] }
Heterogeneity: Mot applicable 54 =2 p é j‘
Testfor overall effect: 2= 23.35 (P = 0.00001)

Favours [garlic] Favours [control]

Figure 117: Forest plot for glucose after garlic supplementation vs. control.

Ginger Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Shidfar etal 2015 7.89 266 22 BT? 4454 23 100.0% -0.83[F2.849 1.373]

Total (95% CI) 22 23 100.0%  -0.83[-2.99,1.33] ‘*—
Heterogeneity, Mot applicable ;

i - -4 -2 0 2 4
Testfor overall effect Z= 0.75 (P = 0.45) Favours [ginger] Favours [control]

Figure 118: Forest plot for glucose after ginger supplementation vs. control.

Korean red ginseng Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
uksan et al. 2008 72 12 18 82 221 19 1000% -1.00[2.13,0.13] ——F
Total (95% CI) 19 19 100.0% -1.00[-2.13,0.13] e
Heterogeneity: Mot applicable 54 52 p é jl
Testfor overall effect £=1.73 (P =0.08) Favours [Panax ginseng] Favours [control]

Figure 119: Forest plot for glucose after Korean red ginseng supplementation vs. control.

M. charantia Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dang et al. 2007 7489 077 20 8.4 4M 20 100.0%  -0.41[2.20,1.38]
Total (95% CI) 20 20 100.0%  -0.41[-2.20, 1.38]
Heterogeneity: Mot applicable i4 12 T t jt
Test for overall effect 2= 0.45 (P = 0.648)

Favours [M. charantia] Favours [control]

Figure 120: Forest plot for glucose after M. charantia supplementation vs. control.
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Magnesium Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl IV, Rand 95% CI1

dealketal 1998 107 38 18 116 6.2 16 21.6%  -090[F4.41, 2.61]

Gullestad et al. 19594 96 32 25 89 3 29 36.8% 0.70[-0.96, 2.36] — T

Rodriguez-mMoaran et al. 2003 g 24 32103 241 3Mo41A% -230F341,-1.19] ——

Total (95% CI) 75 76 100.0%  -0.89[-3.13, 1.35] *

Heterogeneity, Tau®= 282, ChP= 8.70, df=2 (P = 0.01);, F=77% 54 52 3 é ji

Testfor overall effect: 2= 0.78 (P = 0.43) Favours [magnesium] Favours [control]
Figure 121: Forest plot for glucose after magnesium supplementation vs. control.

Magnesium + zinc Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI

Farvid et al. 2005 9.68 2483 16 962 269 18 100.0% 0.06 [-1.70,1.82]

Total (95% CI) 16 18 100.0% 0.06 [-1.70, 1.82]

Heterogeneity: Mot applicable I4 I2 D é i

Testfar overall effect 2= 0.07 (F = 0.85) Favours [magnesium+zinc] Favours [control]

Figure 122: Forest plot for glucose after magnesium and zinc supplementation vs. con-
trol.

Melatonin + zinc Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Husgsain et al. 2006 783 229 18 93 398 15 1000%  -1.47[F3.75, 0.81] 4.——
Total (95% CI) 18 15 100.0%  -1.47[-3.75,0.81] ——e i ——
Heterogeneity: Mot applicable _54 52 D é i
Testior overall effect =127 (P =0.21) Favours [melatonin+zinc] Favours [control]

Figure 123: Forest plot for glucose after melatonin and zinc supplementation vs. control.

Minerals + vitamins Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Farvid et al. 2005 9.07 283 17 962 269 18 144% -0585[2.28 1148
Gunasekara etal 2011 6.51 1.13 M 636 1.69 32 856% 015056, 0.86]
Total (95% CI) 48 50 100.0% 0.05[-0.61,0.70]
Heterogeneity: Chi®= 054, df=1 (P = 0.46), F= 0% 54 I2 T t i
Testfor averall effect Z= 015 (P =0.88)

Favours [minerals+vif] Favours [control]

Figure 124: Forest plot for glucose after mineral and vitamin supplementation vs. control.

Agaricus blazei Murill Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Hsu etal 2007 1012 294 28 10488 31 3 100.0% -0.86 [-2.39, 0.67] —.——
Total (95% CI) 29 31 100.0%  -0.86 [-2.39, 0.67] e ——
Heterogeneity: Mot applicable 54 52 p é jl
Testfor overall effect 2=1.10 (P = 0.27) Favours [Agaricus blazei] Favours [control]

Figure 125: Forest plot for glucose after ABM supplementation vs. control.
Nigella sativa Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kaatabietal 2015 955 224 48 9998 215 48 100.0%  -0.44 [1.32,0.44]
Total (95% CI) 48 48 100.0% -0.44[-1.32,044]
Heterogeneity: Naot applicable 14 12 p % j‘
Testfor overall effect Z=0.98 (F=0.33)

Favours [Migella sativa] Favours [control]

Figure 126: Forest plot for glucose after N. sativa supplementation vs. control.
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Diabetes-specific ONS Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Mayr et al. 2016 548 1.03 20 504 069 20 100.0% 0.44 [-0.10, 098] T
Total (95% CI) 20 20 100.0% 0.44 [-0.10, 0.98] i
Heterogeneity: Mot applicable 54 52 p é jl
Testfor averall effect Z=1.59 (P =011} Favours [Diahetes-ONS] Favours [control]
Figure 127: Forest plot for glucose after diabetes-specific ONS vs. control.
Qo Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Akhari Fakhrabadietal. 2014 871 3.22 32 945 249 o 17.3% -0.74 217, 0.69] — 7
Hosseinzadeh-Aftar et al. 20145 866 2.02 3 808 176 33 40.5% -0.42 [1.35,0.581] —
Mehrdadi etal. 2017 8.89 1.99 26 906 1.85 30 343%  -017[1.18 0.84] —
WWatts et al. 2002 8.2 3488 20 T3 2T 15 2.1% 0.90 [1.18, 2.98] I
Total (95% CI) 109 108 100.0% -0.28 [-0.87,0.31] ﬁ
Heterogeneity: Tau= 0.00; Chi*=1.76, df= 3 (P = 0.62); P= 0% _54 52 D é j‘
Testfor overall effect Z=0.94 (P=0.35) Favours [010] Favours [control]
Figure 128: Forest plot for glucose after Q10 supplementation vs. control.
Reswveratrol Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Gohetal 2014 -03 1.7 5 -048 06 5 100.0% 0.201[-1.38,1.78]
Total (95% CI) 5 5 100.0%  0.20[-1.38, 1.78]
Heterogeneity: Mot applicable 54 52 5 é eli
Testfor overall effect: 2= 0.25 (P = 0.80) Favours [resveratrol] Favours [control]
Figure 129: Forest plot for glucose after resveratrol supplementation vs. control.
Selenium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI1
Faghihi etal. 2014 822 238 33 T.23 245 27 100.0% 0.99[-0.24, 2.23] T
Total (95% CI) 33 27 100.0%  0.99[-0.24,2.22] R
Heterogeneity; Mot applicable 54 52 P é i
Testfor overall effect £=1.57 (FP=012) Favours [selenium] Favours [control]
Figure 130: Forest plot for glucose after selenium supplementation vs. control.
Soy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Jayagopal etal. 2002 73T 163 32 74T 143 32 100.0% -0.20 [-1.08, 0.68]
Total (95% CI) 32 32 100.0% -0.20[-1.08, 0.68]
Heterogeneity: Mot applicable 54 I2 ) é i
Test for overall effect: Z= 045 (F = 0.69) Favours [soy] Favours [control]
Figure 131: Forest plot for glucose after soy supplementation vs. control.
Sucralose Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Grotzetal 2003 -0.14 04949 65 -0.08 1.493 68 100.0% -0.06 [-0.58, 0.46]
Total (95% CI) 65 68 100.0%  -0.06[-0.58, 0.46]
Heterogeneity: Mat applicable I4 l2 b é i

Testfor overall effect: Z=0.23 (P=082 Favours [sucralose] Favours [control]

Figure 132: Forest plot for glucose after sucralose supplementation vs. control.
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Synbiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Tajabadi-Ebrahimi etal. 2017 7.2 2325 30 802 4 30 100.0% -0.82 247,083
Total (95% CI) 3o 30 100.0%  -0.82[-2.47,0.83]
Heterogeneity: Mot applicable 54 52 p é jl
Testfor overall effect Z=0498 (P=0.33) Favours [synbiotics] Favours [control]
Figure 133: Forest plot for glucose after synbiotic supplementation vs. control.
Danzhijiangtang capsule Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Fangetal 2013 T.94 0.9 31 80 1.08 3 100.0%  -0.07 [0.57, 0.43]
Total (95% CI) 3 31 100.0%  -0.07 [-0.57, 0.43]
Heterogeneity: Mot applicable 54 + 1 é jl
Test for overall effect Z= 027 (P=0.78) Favours [DJC] Favours [control]
Figure 134: Forest plot for glucose after DJC supplementation vs. control.
Tea extract Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hsuetal. 2011 876 2.89 3/ 917 327 33 458% -0.41 [-1.80, 1.08]
Livetal 2014 8.23 267 39 841 342 38 542%  -018[1.551.19]
Total (95% CI) 74 71 100.0%  -0.29[-1.30,0.72]
Heterogeneity: Tau®= 0.00; Chi*= 005, df=1{P=082);F=0% _I 52 i é ji
Testfor overall effect 2= 0.55 (P = 0.58) Favours [tea extract] Favours [control]
Figure 135: Forest plot for glucose after tea extract supplementation vs. control.
Vitamin C+E Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Farvid et al. 2005 985 231 18 4962 269 18 100.0% 0.33 [-1.31,1.97]
Total (95% CI) 18 18  100.0% 0.33 [-1.31, 1.97]
Heterogeneity; Mot applicable 54 52 ! ==1
Testfor averall effect Z=0.38 (F = 0.69) Favours [vitamin C+E] Favours [contral]
Figure 136: Forest plot for glucose after vitamin C and E supplementation vs. control.
Vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight NI, Random, 95% CI IV, Random, 95% CI
Breslavsky etal. 2013 8.65 3.09 24 B35 352 23 2.8% 0.30 [1.59, 2.19] —
Eftekhari et al. 2011 789 287 38 BYY 337 35 4.5% -0.78 [2.25, 0.69] —
Jafari et al. 2016 925 1.68 a0 847 08 28 16.0% -0.22[0.88, 0.44] "
Jorde etal. 2009 -0.2 31 16 0.4 1 16 3.8% -0.60 [2.20, 1.00] R
Kampmann et al. 2014 011 1.08 7023 17 g 4.7% -0.12 [F1.54,1.30] — T
Krul-Poel etal. 2014 21 14 129 TE 1.2 132 3249% 0.30 [0.02, 0.62] -
Mikoayeh etal. 2014 95 33 o 12 36 30 32%  -1.80[-3.45 -0.09) e —
Ryuetal 2014 B8 1.24 65 B85 117 B4 26.8% -0.05 [0.47,0.37] -
Shab-Bidar etal. 2015 45 24 K 93 249 29 5.2% -0.80 [2.15, 0.55] —
Total (95% CI) 367 366 100.0% -0.10[-0.43,0.22] ?
Heterogeneity: Tau®= 0.06; Chi®=11.04, df= 8 (P = 0.20); F= 28% 54 52 ) é 4:1

Test for overall effect Z=063(F=053)

Favours [vitamin D] Favours [control]

Figure 137: Forest plot for glucose after vitamin D supplementation vs. control.
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Vitamin E Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Boshtarn etal. 2005 1042 3.41 a0 9.21 1.99 a0 17.7% 1.21[0.12, 2.30] e —
de Oliveira etal. 2011 £.89 2.89 25 745 47 26 T.7%  -0.56[-2.54,1.432] —
Manzella et al. 2001 9 02 25 91 02 25 408%  -0.10[0.21,001] ]
Paolisso etal. 1993 7a 1 25 83 15 35 16.6% -0.80[1.51,-0.09] —
Totlnci et al. 1998 e 24 11 7424 1m0 T.1% 0.50 [-1.56, 2.56] e
Total (95% CI) 136 136 100.0%  -0.05 [-0.65, 0.56] *
Heterogeneity: Tau®= 0.23; Chif= 981, df= 4 (P = 0.04); 7= 59% 54 52 B é j‘

Testfor overall effect Z= 015 (P = 0.88)

Favours [vitamin E] Favours [control]

Figure 138: Forest plot for glucose after vitamin E supplementation vs. control.

Vit E + alpha-lipoic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
de Oliveira etal. 2011 6.45 1.78 25 745 4. 26 100.0% -1.00 [-2.76, 0.76] —
Total (95% CI) 25 26 100.0%  -1.00[-2.76, 0.76] ——eE——
Heterogeneity: Mot applicable 54 52 D é j‘

Testfor overall effect: Z=111 {(P=0.27

Favours [vit E + LA] Favours [control]

Figure 139: Forest plot for glucose after vitamin E and alpha-lipoic acid supplementation

vs. control.

Heterogeneity: Mot applicable

Whortleberry Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mirfeizi etal. 2015 8.55 11.86 300 9.2 2197 45 100.0% -0.66 [-8.36, 7.04]
Total (95% CI) 30 45 100.0%  -0.66 [-8.36, 7.04]
, ,
-5 0 5

Testfor overall effect Z=017 (P =0.87)

I
-10

Favours [whortleberry] Favours [control]

Figure 140: Forest plot for glucose after whortleberry supplementation vs. control.

Heterogeneity: Tau®=0.00; Chi*=0.40, df=1 {P=053); F= 0%

Yeast Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% Cl IV, Random, 95% CI
Hosseinzadeh et al. 2013 9.06 296 42 926 2.48 42 B5.4%  -0.20[1.37,0487]
Racek et al. 2006 7.81 1.83 19 865 29 17 346%  -0.84[2.45077]
Total (95% CI) 61 59 100.0%  -0.42[-1.37,0.52]

-2 i 2

Testfor overall effect: £= 0.87 (F=0.38)

-4
Favours [yeasf] Favours [control]

Figure 141: Forest plot for glucose after yeast supplementation vs. control.

Zinc Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Al-Maroof et al. 2006 102 4.5 43 98 44 43 100.0% 0.40[1.48, 2.28]
Kajanachumpol etal. 1985 958 378 12 10024 3.03 0 Mot estimahle
Total (95% CI) 55 43 100.0%  0.40[-1.48,2.28]
P R

Heterogeneity: Mot applicable
Testfor overall effect Z=0.42 (P = 0.68)

Favours [zinc] Favours [control]

Figure 142: Forest plot for glucose after zinc supplementation vs. control.

Zinc, vitamins, minerals Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl IV, Rand 95% CI
Gunasekara etal. 2011 5.849 1.07 28 636 1.689 32 100.0%  -0.47[1.18,0.24] T~
Total (95% CI) 28 32 100.0% -0.47[-1.18,0.24] e B
Heterogeneity: Mot applicable -4 -2 ) ﬁ ;1

Testfor overall effect 7=130(F=014)

Figure 143: Forest plot for glucose after zinc, vitamin and mineral supplementation vs.

control.
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Zinc + flaxseed oil Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Fosteretal 2014 6.87 1.2 23 T o285 20 100.0% -013[1.51,1.29]
Total (95% CI) 23 20 100.0%  -0.13[-1.51, 1.25]

Heterogeneity: Mot applicable
Testfor overall effect Z=0.18 (P=10.85)

] 2 0 2
Favours [zine + flaxseed] Favours [control]

Fa

Figure 144: Forest plot for glucose after zinc and flaxseed oil supplementation vs. con-

trol.

14.3Insulin

Amino acids Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cruz et al. 2008 152 449 | 141 T4 36 143% 1T.100F1.78, 3.98] I
Derosaetal 2003 14.6 7 46 13 6.4 48 154% 1.60F1.11, 4.31] I
Derosaetal 2010 192 41 113 1.2 5 110 31.6% -2.00[3.20,-0.80] —
Derosa etal 2011 186 39 132 1493 42 126 344% -0.70[-1.69, 0.25] —
Leendersetal 2011 17.42 931 29 2074 1372 28 43%  -332[943, 279
Total (95% CI) 358 348 100.0%  -0.61[-1.95,0.72] *
Heterogeneity: Tau®=1.09; Chi*= 9.09, df= 4 (P = 0.06); F= 56% t ! T t |
Test fi Il effect: Z= 0.90 (P=0.37 o s b 5 10
estfor overall effect 2= 0.80 (P = 0.37) Favours [amino acids] Favours [control]
Figure 145: Forest plot for insulin after amino acid supplementation vs. control.
Alpha-lipoic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
de Oliveira etal. 2011 122 104 26 127 7A 26 34.8%  -050[543 4473 &
Derosa etal 2016 134 a1 81 104 28 49 B5.2% 3.80[1.14,5.86] —a—
Total (95% CI) 77 75 100.0%  2.11[-1.62,5.84] —,—
Heterogeneity: Tauf = 4.12; Chi®= 2.06, df=1 (P=0.18); F= 51% i_1 P 15 T é 1D=
Testforoverall efiect Z=1.11 (F=0.27) Favours [alpha-lipoic ac] Favours [control]
Figure 146: Forest plot for insulin after alpha-lipoic acid supplementation vs. control.
Anthocyanin Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lietal 2014 111 21.43 29 1.7 2025 29 100.0% -0.60[11.33,10.13]
Total (95% CI) 29 29 100.0% -0.60[-11.33,10.13]
Heterogeneity Mot applicable t } T t |
o _ -20 -10 i 10 20
Testfor overall effect. Z=0.11 (F = 0.31) Favours [anthocyanin]  Favours [contral]
Figure 147: Forest plot for insulin after anthocyanin supplementation vs. control.
Antioxidant supplement Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI I, Rand 95% Cl
Rytter et al. 2010 high dose 783 4,66 14 1081 53 13 63.8%  -3.08[-6.86 0.70] —
Rytter et al. 2010 low dose 12 .1 13 1081 53 13 46.2% 1.09[-3.30, 5.48] —
Total (95% CI) 27 26 100.0% -1.15[-5.23, 2.92] —,—
Heterogeneity: Tau®= 4.33; Chi®=1.99, df=1 (F=0.16);, F=50% 1_1 0 15 ﬁ é 1D=
Testfor overall effect: Z=0.55 (F = 0.58)

Favours [antioxidant] Favours [control]

Figure 148: Forest plot for insulin after antioxidant supplementation vs. control.
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Berberine Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Yin et al. 2008 24 213 15 229 208 16 2.9% 110[F13.73,15493] '
Zhang et al. 2008 98 A&7 a8 111 7T 52 H71% -1.30 [-3.86, 1.26]
Total (95% CI) 73 68 100.0% -1.23[-3.75, 1.29]
_ll—_ieni;ugenewl:l T?fu :ZDP%;;IP:—DDJ% df=1{F=079),F=0% '-20 —1'D ﬁ 1'D =0
estfor averall effect Z= 096 (F=0.34) Favours [berkerine] Favours [control]
Figure 149: Forest plot for insulin after berberine supplementation vs. control.
Caiapo Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ludvik etal. 2008 17.6 B8.83 27 16 683 34 100.0% 1.60[-2.26, 5.46]
Total (95% CI) 27 34 100.0% 1.60 [-2.26, 5.46] —’—
e o 0. O T S N
estforoverall effect Z=0.81 (F=10.42) Favours [caiapo] Favours [control]
Figure 150: Forest plot for insulin after Caiapo supplementation vs. control.
Cinnamon Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mirfeizi et al. 2014 1673 59.03 30 176 5816 45 6.3% -1.87 [-28.88, 25.24] I
Wainstein etal. 2011 1445 102 28 182 167 30 937% -0.70 774, 6.34]
Total (95% CI) 59 75 100.0%  -0.77 [-7.58, 6.04]
Heterogeneity: Tau? = 0.00; Chi*= 0.04, df=1 (P= 0.93%; F= 0% t } T t |
e _ -50 =25 1} 25 a0
Testfor overall effect: Z=0.22 (F = 0.82) Favours [cinnamon]  Favaurs [control]
Figure 151: Forest plot for insulin after cinnamon supplementation vs. control.
Cranberry extract Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Lee etal 2008 -0.1 0.8 14 04 08 14 100.0% -0.80 [1.07, 0.07]
Total (95% CI) 15 15 100.0%  -0.50[-1.07, 0.07] .
Heterogeneity: Mot applicable 54 _52 5 é i
Testfor overall effect 2= 1.71 (F=0.09) Favours [cranberry] Favours [control]
Figure 152: Forest plot for insulin after cranberry extract supplementation vs. control.
DBCare Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Rotman-Pikielny et al. 2014 153 16.4 17 122 7.5 18 1000%  310[5.57,11.77]
Total (95% CI) 17 15 100.0%  3.10 [-5.57, 11.77]
Heterogeneity Mot applicable t } T t |
Testfor overall effect Z=0.70{FP =0.48) -20 10 20

Figure 153: Forest plot for insulin after DBCare supplementation vs. control.

Favours [DBCare] Favours [control]

Fish oil Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Mchdanus et al. 1996 A73 234 11 727 33 11 100.0% -1.54 [[3.83, 0.89] —.—_
Total (95% CI) 1 11 100.0%  -1.54 [-3.93, 0.85] e ———
Heterogeneity, Mot applicahle 54 52 5 é ji
Testfar averall effect Z=126 (P=0.21})

Favours [fish oil] Favours [control]

Figure 154: Forest plot for insulin after fish oil supplementation vs. control.
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Flaxseed Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl IV, Rand 95% CI
BEarre et al. 2008 17.7 22.06 18 T B3 14 6.5% 10,70 [-0.08, 21.48]
McManus et al. 1996 5.498 239 11 727 33 11 3058%  -1.29F3.70,112] —
Taylor et al. 2010 flaxseed ail 2376 249 12 2349 2459 9 31.58%  -0.14[2.34, 2.06] —
Tayloretal. 2010 milled flaxseed  19.58 2.6 13 239 2459 9 31.48% -432[652-2132] ——
Total (95% CI) 54 43 100.0%  -1.11[-4.12, 1.90]
?eti;ogenenyl:lT?ru :5310;;32hlp=_102.45;, df= 3 (P =0.006); F= 6% _2-0 _1-0 ﬁ 1-0 2-0
estfor overall effect 2=0.72 (P = 0.47) Favours [flaxseed] Favours [control]
Figure 155: Forest plot for insulin after flaxseed supplementation vs. control.
Korean red ginseng Control Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Yuksan et al. 2008 4. 46 1.3 189 547 273 18 100.0% -1.01 F2.37,0.39] —
Total (95% CI) 19 19 100.0%  -1.01[-2.37, 0.35] —elli-
Heterogeneity: Mot applicable 54 52 p é jl

Test for overall effect Z=1.46 (P=0.15)

Favours [Panax ginseng] Favours [control]

Figure 156: Forest plot for insulin after Korean red ginseng supplementation vs. control.

Linoleic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% CI IV, Random, 95% CI
Marris et al. 2008 1192 16 1.7 935 27 100.0% 0.B0[-5.12,6.32]
Total (95% CI) 16 27 100.0%  0.60[-5.12, 6.32]

Heterageneity: Mot applicable

-10 5

RS _ 0 5 10
Testfor averall effect Z2=10.21 {P = 0.84) Favours [linoleic acid] Favours [control]
Figure 157: Forest plot for insulin after linoleic acid supplementation vs. control.
Magnesium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% Cl
Rodriguez-Maran et al. 2003 G678 38 32 746 33 31 100.0% -7.80[-25.62 1002
Total (95% CI) 32 31 100.0% -7.80[-25.62, 10.02]
Heterogeneity: Mot applicable I t 1 } {
T B -50 75 0 25 a0
Testfor overall effect: 2= 0.86 (P = 0.39) Favours [magnesium] Favours [control]
Figure 158: Forest plot for insulin after magnesium supplementation vs. control.
Minerals + vitamins Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Gunasekara etal. 2011 52.52 9.54 3 4657 18148 32 1000% 595118, 13.08] 7
Total (95% CI) k| 32 100.0% 5.95[-1.18, 13.08] r=eEi——
Heterogeneity: Mot applicable '-20 -1'0 b 1'0 20.

Testfor overall effect Z=1.64 (P=010)

Favours [minerals+vit] Favours [control]

Figure 159: Forest plot for insulin after mineral and vitamin supplementation vs. control.

Diabetes-specific ONS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl IV, Rand 95% CI
Mayr et al. 2016 15.8 15.24 20 9 1015 20 100.0%  B.80[1.2214.83] =
Total (95% CI) 20 20 100.0% 6.80[-1.22, 14.82] T ——
Heterogeneity: Not applicable I {

Test for overall effect Z=166 (F=0.10)

10 0 10
Favours [Diabetes-0OMS] Favours [control]

k
-20

Figure 160: Forest plot for insulin after diabetes-specific ONS vs. control.

20
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Prebiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cheng etal. 2010 0.0114 00082 17 00081 3.31 11 39.7% 0.00 [1.95, 1.96]
Panetal 2007 13.08 5.38 68 1327 483 68 50.4%  -0189[1.921.54]
Pedersen etal. 2016 13.54 2.59 14 1185 7.25 15 9.9% 1.59 [2.32, 5.50]
Total (95% Cl) 99 94 100.0%  0.06[-1.17, 1.29]

Heterageneity: Tau®= 0.00; Chi®= 067 df=2{F =072, F=0%
Test for overall effect Z=010(P =092}

-5 o 5
Favours [prebiotics] Favours [control]

-10

Figure 161: Forest plot for insulin after prebiotic supplementation vs. control.

10

Q1o Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% Cl IV, Random, 95% CI
Akhari Fakhrabadi etal. 2014 1571 1823 32 1776 1364 a0 B.9% -2.05[-10.03, 5593
Mehrdadi et al. 2017 9.24 388 26 752 442 30 931% 1.72 [-0.45,3.89]
Total (95% CI) 58 60 100.0% 1.46 [-0.64, 3.56]
Heterageneity: Tau®= 0.00; Chi*= 0.80, df=1 (P = 0.37): F= 0% 5_20 _15 ) t 7

Testforoverall effect Z=136(F=017)

10
Favours [@10] Favours [control]

Figure 162: Forest plot for insulin after Q10 supplementation vs. control.

Resveratrol Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gaohetal 2014 06 a1 a 1 11 g 100.0% -0.40[-4.87, 4.17]
Total (95% Cl) 5 5 100.0% -0.40[-4.97, 4.17]
$Et$;ogen9|w|:| Nfort atpngan1|$ P = 0.86 10 5 i 5 1
estfor overall effect 2= 0.17 (P = 0.86) Favours [resveratrol] Favours [control]
Figure 163: Forest plot for insulin after resveratrol supplementation vs. control.
Selenium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Faghihi et al. 2014 945 645 33 847 376 27 100.0% 0.98 [-1.64, 3.60]
Total (95% CI) 33 27 100.0%  0.98 [-1.64, 3.60] —’—
Heterogeneity; Mat applicable 54 52 5 é jl
Testfor overall effect: Z=0.73 (P = 0.46) Favours [selenium] Favours [control]
Figure 164: Forest plot for insulin after selenium supplementation vs. control.
Silymarin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Huseini etal. 2006 0.0003 0.0002 24 0.0003 0.0002 26 100.0% 0.00[-0.00, 0.00]
Total (95% CI) 25 26 100.0% 0.00 [-0.00, 0.00]
Heterogeneity: Mot applicable I t T + |
I _ -0.01 -0.005 1} 0.00s 0.m
Test for overall effect: Z=0.00 (P =1.00) Favours [silymarin] Favours [control]
Figure 165: Forest plot for insulin after silymarin supplementation vs. control.
Soy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Jayagopal et al. 2002 145 B.58 a2 173 107 32 1000%  -280[7.15,1.558] -
Total (95% CI) 32 32 100.0%  -2.80[-7.15, 1.55] ——e
Testfo overal st 2.1 26 (= 0.1 Moo 0 s o 10
Bstforoverall effect: Z=1.26 (P = 0.21) Favours [soy] Favours [control]

Figure 166: Forest plot for insulin after soy supplementation vs. control.
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Tea extract Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hsu etal. 2011 118 8.3 35 108 94 33 39.4% 1.00[-3.45, 5.45] —
Liu etal. 2014 93 4.2 39 123 74 38 GB01%  -3.00[5.72-0.28] —i—
Total (95% Cl) 74 71 100.0% -1.40[-5.24,2.44] —*—
Heterogeneity: Tau®= 4.46; Chi*= 2.26, df=1 (P =0.13), F= 96% I—'IU ;3 o % 1D=
Testfor overall effect: =072 (P =0.47) Favours [tea extract] Favours [control]
Figure 167: Forest plot for insulin after tea extract supplementation vs. control.
Vitamin E Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Boshtam et al. 2004 171 A7 a0 14 491 50 31.9% 31010012, 6.08] I E—
de Oliveira etal. 2011 127 83 28 127 Ta 26 24.5% 0.00[-4.35, 4.35] -
Manzella etal. 2001 11583 0.04 25 1312 0.03 25 436% -1.89[1.61,-1.57] u
Total (95% CI) 100 101 100.0% 0.30 [-2.96, 3.55] -,'
Heterageneity: Tau®=6.32; Chi*=10.05, df=2 {P = 0.007); F= 80% =-1D 55 b % 1EI=
Testfor overall effect Z=018 (P = 0.86) Favours [vitamin E] Favours [contral]
Figure 168: Forest plot for insulin after vitamin E supplementation vs. control.
it E + alpha-lipoic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, R 95% Cl
de Oliveira etal. 2011 114 T.B 25 127 T4h 26 100.0% -0.80 [-4.95, 3.35]
Total (95% CI) 25 26 100.0%  -0.80[-4.95, 3.35]
Heterogeneity: Mot applicable i_1 P t T t 1D=

Testfor averall effect Z= 038P =071}

- 5
Favours [vit E + LA] Favours [control]

Figure 169: Forest plot for insulin after vitamin E and alpha-lipoic acid supplementation

vs. control.

Whortleberry Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mirfeizi et al. 2015 12,65 4754 30 176 &B1E 45 100.0% -4.95[28.99,19.08] |
Total (95% CI) 30 45 100.0% -4.95[-28.99, 19.09] +

Heterogeneity: Mot applicahle
Testfor overall effect: Z= 040 (P = 0.69)

-2 -10 0 10 20
Favours [whortleberry] Favours [cantrol]

Figure 170: Forest plot for insulin after whortleberry supplementation vs. control.

Yeast Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Racek et al. 2006 1459 946 19 17.72 4.5 17 100.0%  -3.13[9.33,3.07]

Total (95% CI)
Heterogeneity: Mot applicable
Testfor averall effect: 2= 099 (P =0.32)

19

17 100.0%  -3.13[-9.33, 3.07]

-10 - <}
Favours [yeast] Favours [control]

Figure 171: Forest plot for insulin after yeast supplementation vs. control.

Zinc + flaxseed oil

Control

Mean Difference

Mean Difference

10

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Fosteretal 2014 1008  7.04 23 982 319 20 100.0% 013[3.07,3.33]
Total (95% CI) 23 20 100.0%  0.13[-3.07,3.33]

Heterogeneity: Mot applicable
Testfor averall effect 2= 0.08 (P = 0.94)

Y 6 :
Favours [zine + flaxseed] Favours [control]

P

Figure 172: Forest plot for insulin after zinc and flaxseed oil supplementation vs. control.
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14.4HOMA-IR

Alpha-lipoic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
de Qliveira et al. 2011 42 54 26 41 35 26 51% 010241, 2.61]
Derosaetal 2016 267 1.23 a1 308 1.7 49 94.8% -0.42 [F1.01,017] —."
Total (95% CI) 77 75 100.0%  -0.39[-0.96, 0.18] -
Heterogeneity: Tau®= 0.00; Chi*= 016, df=1 (P = 0.6%); F= 0% 54 52 ; t i

Test for overall effect Z=1.35(P=0.18)

2
Favours [alpha-lipoic ac] Favours [control]

Figure 173: Forest plot for HOMA-IR after alpha-lipoic acid supplementation vs. control.

Anthocyanin Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lietal 2015 321 4.09 29 369 345 29 1000%  -0.45[2.43,1.47]
Total (95% CI) 29 29 100.0%  -0.48[-2.43, 1.47]
, ,

Heterogeneity: Mot applicable

.
-4 -2 0

P

7= _ 2
Test for overall effect: 2= 0.48 (F = 0.63) Favours [anthocyanin]  Favours [control]
Figure 174: Forest plot for HOMA-IR after anthocyanin supplementation vs. control.
Chromium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Guimaraes et al. 2013 200 pg 116 476 16 -1.04 451 13 506% 2.20[-1.18, 5.58]
Guimaraes et al. 2013 50 pg 113 44 13 -1.04 451 13 49.4% -0.08[-3.52, 3.34]
Total (95% CI) 29 26 100.0% 1.07 [-1.34, 3.48]
Heterogeneity: Tau?= 0.00; Chi*= 0.87, df=1 (P = 0.35); = 0% 5_1 p 55 1 é "
Testfor overall efiect 2= 0.87 (F = 0.38) Favaurs [chromium] Favours [control]
Figure 175: Forest plot for HOMA-IR after chromium supplementation vs. control.
Cinnamon Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Mirfeizi et al. 20145 558 16.63 30 706 374 45 100.0% -1.48[-14.05, 11.09] .I
Total (95% Cl) 30 45 100.0% -1.48[-14.05, 11.09] #‘
Heterogeneity; Mot applicable ' } T t |
e _ -20 -10 0 10 20
Testfor overall effect: 2= 0.23 (F = 0.82) Favours [cinnamon] Favours [control]
Figure 176: Forest plot for HOMA-IR after cinnamon supplementation vs. control.
Cranberry extract Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lee etal. 2008 -0.3 194 15 0 1545 15 100.0% -0.30 [-1.56, 0.96]
Total (95% CI) 15 15 100.0%  -0.30[-1.56, 0.96]
Heterogeneity: Mot applicable 54 _52 b é j‘

Test for overall effect: 2= 047 (P=0.64)

Favours [cranberry] Favours [control]

Figure 177: Forest plot for HOMA-IR after cranberry extract supplementation vs. control.

DBCare Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Rotman-Pikielny et al. 2014 61 7.4 17 46 2.8 158 100.0% 1.60[-2.29,5.249)]
Total (95% CI) 17 15  100.0%
-5 0 5 1

Heterogeneity: Mot applicable
Testfor overall effect Z=0.78 (F=0.44)

1.50[-2.29, 5.29]

10
Favours [DECarge]

Figure 178: Forest plot for HOMA-IR after DBCare supplementation vs. control.
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Favours [control]
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Diacviglycerol Control Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand! 95% CI

Zheng et al. 20145 normal weight 311 145 44 T332 147 31 B2T% -4.21 [-8.32, 0.90] L

Zheng et al. 2015 overweight .78 9.38 16 9.78 104 200 373%  -2.00[-8.62, 462] L

Total (95% CI) 60 52 100.0%  -3.38[-7.43, 0.66] =T ——

Heterogeneity: Tau?= 0.00; Chif= 0.27, df= 1 (P = 0.60Y; F= 0% =-1D 55 % WDI

Testfor overall effect: Z=1.64 (P =010} Favours [diacylglycerol] Favours [control
Figure 179: Forest plot for HOMA-IR after DAG supplementation vs. control.

Flaxseed Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI

Taylar et al. 2010 flaxseed oil 714 12 g 08 9 473% -0.30 [1.249, 0.69] ——

Taylar et al. 2010 milled flaxseed B 0.36 13 g 08 9 527% -200[262-1.38] ——

Total (95% CI) 25 18 100.0%  -1.20[-2.86, 0.47] e —-—

Heterogeneity: Tau®=1.27; Chi®= 818, df=1 (P = 0.004); F= 88% 54 52 b é i

Testfor overall effect Z=1.41 (P =016} Favours flaxseed] Favours [control]
Figure 180: Forest plot for HOMA-IR after flaxseed supplementation vs. control.

Folate, B6, B12 Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

Mashavi etal. 2008 73 8r 28 105 188 28 100.0% -3.20[-10.76, 4.36]

Total (95% Cl) 28 29 100.0% -3.20 [-10.76, 4.36] ,—

Heterogeneity Mot applicable t } T t |

Testfor overall effect: Z= 0.83 (P = 0.41) 40 10 0 10 2

Favours [folate, BG, B12] Favours [contral]

Figure 181: Forest plot for HOMA-IR after folate, B6 and B12 supplementation vs. control.

Ginger Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Shidfaretal. 2015 29.86 2077 22 4276 3248 23 100.0% -13.10[29.96, 2.76] ——F
Total (95% CI) 22 23 100.0% -13.10[-28.96, 2.76] -‘--
Heterogeneity, Mot applicable l t } {
Testfor overall effect: Z=1.62 (P =0.11) -50 -25 o 25 50

Favours [ginger] Favours [control]

Figure 182: Forest plot for HOMA-IR after ginger supplementation vs. control.

Linoleic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Marris et al. 2009 0.1 4 16 -1.3 4186 27 100.0% 1.40[-1.11, 3.91]
Total (95% CI) 16 27 100.0% 1.40[-1.11, 3.91] ——e———
Heterogeneity; Mat applicable 54 52 5 é j‘
Testfor overall effect Z=1.09{FP=0.27)

Favours [linoleic acid] Favours [control]

Figure 183: Forest plot for HOMA-IR after linoleic acid supplementation vs. control.

Diabetes-specific ONS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Mayr et al. 2016 3T 362 20 21 24 20 100.0% 1.60 [-0.30, 3.50] 7
Total (95% CI) 20 20 100.0% 1.60 [-0.30, 3.50] e ——
Heterogeneity: Mot applicable 54 52 p é jl
Testfor averall effect Z=1.65 (P =010}

Favours [Diabetes-0OMNS] Favours [control]

Figure 184: Forest plot for HOMA-IR after diabetes-specific ONS vs. control.
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Prebiotics Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Cheng etal 2010 44 33 17 36 5.64 11 2.9% 0.80 [2.88, 4.48] '

Pan etal 2007 449 206 68 465 1.88 68 907% -016[0.82,0.50] ‘-*

Federsen et al. 2016 43 337 14 39 349 14 6.4% 0.40[F2.10,2.90]

Total (95% CI) a9 94 100.0%  -0.10[-0.73, 0.54] #

Heterogeneity: Tau= 0.00; Chif=0.41, df= 2 (P = 0.81); F= 0% 14 12 p é jl

Testfor overall effect Z=030(FP=0.77) Favours [prebictics] Favours [control]
Figure 185: Forest plot for HOMA-IR after prebiotic supplementation vs. control.

Q10 Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Akhari Fakhrabadietal. 2014 211 208 32333 387 30 427% 122278, 034 —

Mehrdadi etal. 2017 3268 1.81 26 278 1.82 30 A7T.3% 0.50 [-0.37,1.37] —i—

Total (95% Cly 58 60 100.0% -0.23[-1.90, 1.43] "’-‘

Heterogeneity: Tau®=1.06; Chi®= 3.57 df=1 (P =0.08), F=T2% 14 I2 b é j‘

Test for averall effect Z=028(P=0.78) Favours [@10] Favours [control]

Figure 186: Forest plot for HOMA-IR after Q10 supplementation vs. control.

Resveratrol Control Mean Difference Mean Diﬁerence
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI NRan(Iom, 95%

Goh etal. 2014 22.8 549 5 136 196 5 100.0% 9.20 [-41.90, 60.30]
Total (95% CI) 5 5 100.0% 9.20[-41.90, 60.30] —+——

Heterogeneity: Mot applicable -1DD _50
Testfor overall effect: 2= 0.35 (P = 0.72) Favours [|u3u9|'-|t|0|] Favours [contlol]

Figure 187: Forest plot for HOMA-IR after resveratrol supplementation vs. control.

Selenium Control Mean Difference Mean Diﬁerence
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% CI IV, Random, 95%

Faghihi etal 2014 361 318 33 287 2 27 100.0% 0.74 [-0.58, 2.08]

Total (95% CI) 33 27 100.0%  0.74[-0.58, 2.06]

Heterogeneity: Mot applicable 54 52 1 é jl

Testfor overall effect 2= 1.10 (P = 0.27) Favours [selenlum] Favours [control]
Figure 188: Forest plot for HOMA-IR after selenium supplementation vs. control.

Soy Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Jayagopal etal. 2002 4494 2494 32 6.09 4382 32 100.0% =115 3,11, 0.81] —.——

Total (95% CI) 32 32 1000% -1.15[-3.11,0.81] R —

Heterogeneity: Mot applicable —'4 _|2 b é ;1

Test for overall effect: Z=115(F=0.2%9) Favours [soy] Favours [control]

Figure 189: Forest plot for HOMA-IR after soy supplementation vs. control.

Synbiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Tajabadi-Ebrahimi etal. 2017 56 34 a0 6.1 42 30 100.0%  -050[2.43,1.43]
Total (95% CI) 30 30 100.0% -0.50[-2.43, 1.43]

Heterogeneity: Mot applicable t } T

o _ -4 -2 0
Test for overall effect Z=0.51 (P = 0.61) Favours [synbiotics] Favours [control]

it

Figure 190: Forest plot for HOMA-IR after synbiotic supplementation vs. control.
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Tea extract

Control

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hsu etal. 2011 47 445 34 34 38 33 44.0% 1.30 [-0.70, 3.30] N B E—
Liu etal. 2014 348 2 39 47 34 38 851%  -1.20[-2.45, 0.08] ——
Total (95% Cl) 74 71 100.0%  -0.08 [-2.51, 2.36] —‘*—
Heterogeneity: Tau®= 2.40; Chi*= 4.32 df=1 (P =0.04), F=77% 54 '2 o é i
Test for overall effect: Z= 0.06 (P = 0.99) Favours [tea extract] Favours [control]
Figure 191: Forest plot for HOMA-IR after tea extract supplementation vs. control.
Vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Breslavsky etal. 2013 61 53 24 122 225 23 38% -6.10[15.54, 3.34]
Eftekhari etal. 2011 477 27 35 426 24 35 31.4% 0.51 [-0.69,1.71] -
Jafari etal. 2016 213 11 30 472 237 29 328% -2.59[-3.54,-1.64] -
Jorde et al. 2009 0.3 234 16  -0.2 137 16 2.0% 050[F1283 13.83]
Nikooyeh etal. 2014 27 14 30 58 37 30 298% -2.80[4.23,-1.37] —
Total (95% CI) 135 133 100.0% -1.75[-3.70,0.20] e
Heterogeneity: Tau®= 2.78; Chi*=19.70, df = 4 {F = 0.0006); F= 80% =-20 -1=D 1=D 201
Testfor overall effect £=1.76 (F=0.08) Favours [vitamin D] Favours [control]
Figure 192: Forest plot for HOMA-IR after vitamin D supplementation vs. control.
Vit E + alpha-lipoic acid Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Rand: 95% Cl
de Oliveira etal. 2011 33 2.1 25 41 35 26 1000%  -0.80[2.38,078]
Total (95% CI) 25 26 100.0% -0.80[-2.38,0.78]
Heterogeneity: Mot applicable 54 52 p é 1

Testfor overall effect Z= 099 (P =032

Favours [vit E + LA] Favours [control]

Figure 193: Forest plot for HOMA-IR after vitamin E and alpha-lipoic acid supplementa-

tion vs. control.

Whortleberry Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mirfeizi et al. 2015 477 1862 30 706 378 45 100.0% -229[15.21,10.63] . '
Total (95% CI) 30 45 100.0% -2.29 [-15.21, 10.63] +
0 10

Heterogeneity: Mot applicahle
Testfor overall effect: Z= 035 {(FP=0.73)

-20

10

Favours [whortleherry] Favours [control]

Figure 194: Forest plot for HOMA-IR after whortleberry supplementation vs. control.

Yeast

Study or Subgroup Mean

SD Total Mean

Control
SD Total

Mean Difference

Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

20

Hosseinzadeh etal. 2013 43 31 42 46 1.7 42 100.0%  -0.30[-1.37,0.77]

Total (95% CI) 42 42 100.0% -0.30[-1.37,0.77]

Heterogeneity: Mot applicable I4 _I ﬁ é i

Test for overall effect: £=0.55 (F = 0.58) Favours [yeast] Favours [control]
Figure 195: Forest plot for HOMA-IR after yeast supplementation vs. control.

Zinc + flaxseed oil Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Fosteretal 2014 384 235 23 353 165 20 100.0% 0.01[1.19,1.21]

Total (95% CI) 23 20 100.0% 0.01[-1.19, 1.21]

Heterogeneity: Mot applicable _|4 -'2 ﬁ é ;1

Testfor overall effect, 2= 0.02 (P =0.99)

Favours [zine + flaxseed] Favours [control]

Figure 196: Forest plot for HOMA-IR after zinc and flaxseed oil supplementation vs. con-

trol.
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14.5HOMA-beta

Favours [chromium] Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Guimaraes et al. 2013 200 pg 1.08 4.76 16 1.58 4.43 13 50.4% -0.50 [-3.84, 2.85]
Guimaraes etal. 2013 50 pg -1.14 4.36 13 1.58 4.43 13 49.6% -2.72 [-6.10, 0.66] ——
Total (95% CI) 29 26 100.0% -1.60 [-3.98, 0.78] e
Heterogeneity: Tau®= 0.00; Chi*= 0.84, df=1 {F = 0.36), F= 0% 1_10 55 b é 0
Test for overall effect Z=1.32 (P = 0.19) Favours [chromium] Favours [control]
Figure 197: Forest plot for HOMA-beta after chromium supplementation vs. control.
DBCare Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% CI IV, Random, 95% CI
Ratrman-Pikielny et al. 2014 724 535 17 576 45 15 100.0% 14.80[21.14, 50.74] ' .
Total (95% CI) 17 15 100.0% 14.80 [-21.14, 50.74] *‘
Heterogeneity: Mot applicable t } 1 | 1
o _ -50 -5 i 5 a0
Test for overall effect Z=0.81 (P =0.42) Favours [DBCare] Favours [control]
Figure 198: Forest plot for HOMA-beta after DBCare supplementation vs. control.
Prebiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Pedersen etal. 2016 90.2 434 14 813 2711 15 100.0% 8.90[17.65, 35.45] ' .
Total (95% CI) 14 15 100.0% 8.90 [-17.65, 35.45] ‘#—
Heterogeneity: Mat applicable ' 1 1 y |
T _ -50 25 i 2 50
Testfor overall effect: = 0.66 (P =051} Favours [prebiotics] Favours [control]
Figure 199: Forest plot for HOMA-beta after prebiotic supplementation vs. control.
Resveratrol Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Goh etal. 2014 218 472 5 2349 18 5 100.0% -2.10[46.38,42.18]
Total (95% CI) 5 5 100.0% -2.10 [-46.38, 42.18]
o ) | , y |
Heterogeneity: Mot applicahle '—SD _2.5 ﬁ } 50.

Testfor overall effect: Z=0.08 (P =0.93)

Favours [resveratrol]

Favours [control]

Figure 200: Forest plot for HOMA-beta after resveratrol supplementation vs. control.

Vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Randomn, 95% CI
Breslavsky etal 2013 425 103.3 24 1053 177 23 26.4% -B280[126.22 062
Eftekhari et al. 2011 478 3.8 35 355 42 35 38.3% 1.23[-0.65, 3.11]
Jafari et al. 2016 64,27 3275 30 13502 7044 29 352% -70.75[95.94,-42.56] —
Total (95% CI) 89 87 100.0% -41.05[-99.59, 17.48]
Heterogeneity: Tau®= 2326.05, Chi*=28.81, df=2 (P = 0.00001); = 93% _1500 -SID 5 SID 160

Testfor averall effect Z=1.37 (P =017

Favours [vitamin D] Favours [control]

Figure 201: Forest plot for HOMA-beta after vitamin D supplementation vs. control.

14.6 QUICKI

EPA Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Sarholouki etal. 2013 388 217 32 385 286 35 1000%  -0.27 [1.51,0.87]
Total (95% CI) 32 35 100.0% -0.27[-1.51,0.97]

Heterogeneity: Mot applicable
Testfor overall effect: Z= 043 (P=0.67)

2
Favours [control]

-2
Favours [EPA]

Figure 202: Forest plot for QUICKI after EPA supplementation vs. control.
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\itamin D Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eftekhari etal. 2011 0.3 0.0z 35 0031 0.02 35 20.0% 0.28[0.27,0.29] -
Jafarietal. 2016 0.348 0.02 30 0312 0.03 29 20.0% 0.04 [0.02, 0.08] -
Krul-Poel etal. 2015 031 003 123 03 003 132 20.0% 0.00 [-0.01, 0.01]

Shab-Bidar etal. 2011 0.3 0.02 50 0.27 0.02 50 20.0% 0.03[0.02, 0.04]

Shab-Bidaretal 2015 029 002 1 028 002 29 20.0% 0.01 [-0.00, 0.02]

Total (95% CI) 275 275 100.0%  0.07 [-0.03, 0.17]
Heterogeneity: Tau®= 0.01; Chi*= 2518.41, df=4 (P = 0.00001); F=100%
Testfor overall effect Z=136(F=017)

1 -0.5 0 s 1
Favours [vitamin D] Favours [control]

Figure 203: Forest plot for QUICKI after vitamin D supplementation vs. control.

Synbiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Tajabadi-Ebrahimi et al. 2017 0.3 00z 30 0.3 00z 30 100.0% 0.00[F0.01,0.01]

Total (95% CI) 30 30 100.0%  0.00[-0.01,0.01]
Heterogeneity: Mot applicable
Testfor overall effect: Z=0.00 (P =1.00)

0 -0.25 0 025 04
Favours [synbictics] Favours [control]

Figure 204: Forest plot for QUICKI after synbiotic supplementation vs. control.

Flaxseed Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
Tavlor et al. 2010 flaxseed oil 2.87 0.03 12 286 003 9 56.0% 0.01 [0.02, 0.04]

Taylor etal. 2010 milled flaxseed 287 0.04 13 286 0.03 9 44.0% 0.01 [-0.02,0.04]

Total (95% CI) 25 18 100.0%  0.01[-0.01,0.03]
Heterogeneity: Tau®= 0.00; Chi*= 0.00, df=1 (F=1.00);, F=0%
Testfor averall effect Z=1.01 (P = 0.31)

- 0.5 0 05 1
Favours [flaxseed] Favours [control]

Figure 205: Forest plot for QUICKI after flaxseed supplementation vs. control.

14.7 Adiponectin

Anthocyanin Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Lietal 2015 628 517 29 509 452 29 100.0% 118 [-1.31, 3.69]
Total (95% CI) 29 29 100.0%  1.19[-1.31,3.69] —_——

Heterogeneity: Mot applicable T

} )
T _ -4 -2 i 2 4
Testfor overall effect Z=0.93 (F=0.35) Favours [anthocyanin]  Favours [control]

Figure 206: Forest plot for adiponectin after anthocyanin supplementation vs. control.

Chromium Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Martin et al. 2006 0.93 263 14 074 249 11 100.0% 019 [1.83, 2.21]

Total (95% CI) 14 11 100.0%  0.19[-1.83, 2.21]

Heteragenaity: Mot applicakle 54 52 h é i

Test for overall effect 2= 0.18 (P = 0.85) Favours [chromium] Favours [control]
Figure 207: Forest plot for adiponectin after chromium supplementation vs. control.

Cinnamon Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Wainstein etal 2011 80137 48745 28 7,3349 38892 30 100.0% G78.80[-1605.40, 2863.00] f .—’

Total (95% CI) 29 30 100.0% 678.80 [-1605.40, 2963.00] *

Heterogeneity: Nat applicahle 5_1 00 -SIDD o 560 1DDD=

Testfor averall efiect: £=0.58 (F = 0.56) Favours [cinnamon] Favours [control]

Figure 208: Forest plot for adiponectin after cinnamon supplementation vs. control.
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EPA+DHA Control Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

Ogawa etal. 2013 19.2 104 13 137 119 13 100.0%  5.50[-3.09,14.09] —

Total (95% CI) 13 13 100.0% 5.50[-3.09, 14.09] —— e ——
Heterogeneity: Mat applicable i - } t

Testfor overall effect: Z=1.25 (P=0.21) 20 0 D 10 20

Favours [EPA+DHA] Favours [control]

Figure 209: Forest plot for adiponectin after EPA and DHA supplementation vs. control.

Flaxseed Control

Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Taylar et al. 2010 flaxseed oil 7.3 16.63 12101 168 9 48.1% -2.80[17.26, 11.66] ]
Taylar et al. 2010 milled flaxseed 11.3 16.49 13 101 168 9 &80.9% 1.20[13.01,15.41]
Total (95% CI) 25 18 100.0% -0.76 [-10.90, 9.37]

Heterogeneity: Tau®= 0.00; Chi*= 0,15, df= 1 (P= 0.70); F= 0%

o ~ -20 -10 0 10 20
Testfor overall effect Z=015 (P =0.88) Favours [flaxseed] Favours [control]
Figure 210: Forest plot for adiponectin after flaxseed supplementation vs. control.
Linoleic acid Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI1 IV, Random, 95% CI
Morris et al. 2009 -0.3 32 16 08 312 27 100.0% -1.10 [-3.06, 0.86] —
Total (95% CI) 16 27 100.0%  -1.10 [-3.06, 0.86] —-*l-—
Heterogeneity: Mot applicable 14 12 B é jl
Testfor overall effect: 2= 1.10 (F = 0.27) Favours [linoleic acid] Favours [control]
Figure 211: Forest plot for adiponectin after linoleic acid supplementation vs. control.
Prebiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cheng et al. 2010 348 206 17 24 232 11 100.0% 1.10 [F0.58, 2.78] ]
Total (95% CI) 17 11 100.0% 1.10[-0.58, 2.78] R —
Heterogeneity. Mat applicable I4 12 b i i
Test for overall effect Z=1.28 (P = 0.20) Favours [prebiotics] Favours [control]
Figure 212: Forest plot for adiponectin after prebiotic supplementation vs. control.
Probiotics Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Mabini etal. 2017 high dose 75 41 15 B2 32 15 E4.3% 1.30[-1.33,3.83] —
Mobini etal. 2017 low dose a4 G 14 B2 32 15 357% 220[1.34,574] —T
Total (95% Cly 29 30 100.0% 1.62 [-0.49, 3.73] e
Heterogeneity: Tau®= 0.00; Chif= 0.16, df= 1 (P = 0.68); = 0% 5_1 0 55 0 é 1D=
Test for averall effect Z=1.50(P=013) Favours [probiotics] Favours [contral]
Figure 213: Forest plot for adiponectin after probiotic supplementation vs. control.
Reswveratrol Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gohetal 2014 -04 1.3 ] 0z 3 9 100.0%  -0.60[3.47 2.27] |
Total (95% CI) 5 5 100.0%  -0.60[-3.47, 2.27] —+
Heterogeneity, Mot applicable I4 I2 P é ‘:1
Testfor overall effect: Z=0.41 (F = 0.68)

Favours [resveratrol] Favours [control]

Figure 214: Forest plot for adiponectin after resveratrol supplementation vs. control.
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Tea extract Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Hsu et al. 2011 194 133 3| 17T 441 33 122% 1.70 [-3.69, 7.049]

Liuetal. 2014 3.7 051 39 203 3.8 38 878% 140061, 3.41] ——

Total (95% Cl) 74 71 100.0%  1.44[-0.44, 3.32] e
Heterogeneity: Tau®= 0.00; Chi=0.01, df= 1 (P= 0.82); F= 0% =-1D 15 h é 1D=
Test for overall effect: Z=1.50 (P =013)

Favours [tea extract] Favours [control]

Figure 215: Forest plot for adiponectin after tea extract supplementation vs. control.

Agaricus blazei Murill Control Mean Difference Mean Difference
Study or Subgroup __ Mean SD__ Total Mean SD Total Weight IV, R 95% CI I, R 95% CI
Hsu et al. 2007 0.0188 00108 29 00163 0.0083 31 1000%  0.00F0.00,0.01]
Total (95% CI) 29 31 100.0%  0.00 [-0.00, 0.01]
Heterogeneity: Mot applicahle t t 1 t t
Testfor overall effect Z= 0.99 (P = 0.32) 02 01 v 01 02

Favours [Agaricus blazei]l Favours [control]

Figure 216: Forest plot for adiponectin after ABM supplementation vs. control.

\itamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Breslavsky etal 2013 0.0131 00122 24 00108 0.0089 23 100.0% 0.00 [-0.00, 0.01]
Total (95% CI) 24 23 100.0%  0.00[-0.00,0.01]
Heterogeneity: Mot applicable + + T t t
Test for overall effect Z=0.71 (P = 0.48) 0.2 o1 v 01 02

Favours [vitamin D] Favours [ﬁontrol]

Figure 217: Forest plot for adiponectin after vitamin D supplementation vs. control.

14.8 C-Peptide

Chromium Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
hartin et al. 2006 0173 0.35 14 0136 037 11 100.0% 0.04 [-0.25 0.32]
Total (95% CI) 14 11 100.0%  0.04 [-0.25, 0.32]
Heterogeneity: Mat applicable I4 12 b é i
Testfor overall effect 2= 0.25 (P = 0.80) Favours [chrormiurm] Favours [control]

Figure 218: Forest plot for C-Peptide after chromium supplementation vs. control.

EPA+DHA Control Mean Difference Mean Difference
Stucly or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ogawa etal 2013 1.3 11 13 1.7 11 13 100.0% -0.40 [-1.25, 0.45]
Total (95% CI) 13 13 100.0%  -0.40[-1.25, 0.45]

-4 -2 0 2 i
Favours [EPA+DHA] Favours [control]

Heterogeneity: Mot applicable
Testfor overall effect Z=093 (P =0.29)

Figure 219: Forest plot for C-Peptide after EPA and DHA supplementation vs. control.

Folate, B6, B12 Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Mashavi etal 2008 245 1.44 28 281 1.81 29 1000%  -0.36[1.15,0.43]

Total (95% CI) 28 29 100.0%  -0.36 [-1.15, 0.43]
Heterogeneity: Mot applicable 1 t t t

;
7 _ -4 -2 1] 2 4
Testfor overall effect 2= 0.89 (P = 0.37) Favours [folate, B6, B12] Favours [control]

Figure 220: Forest plot for C-Peptide after folate, B6 and B12 supplementation vs. con-
trol.
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Nigella sativa Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kaatahi etal. 2014 27 118 43 28 118 48 100.0%  -0.10[-0.57,0.37]
Total (95% CI) 48 48 100.0% -0.10[-0.57,0.37]

| , , ,
PR ; : i
Favours [Migella sativa] Favours [control]

Heterogeneity, Mot applicahble
Testfor overall effect Z2=10.42 (P = 0.68)

Figure 221: Forest plot for C-Peptide after N. sativa supplementation vs. control.

Reswveratrol Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gohetal 2014 -0.09 06 g -009 0.3 5 100.0% 0.00[-0.58,0.59]
Total (95% CI) 5 5 100.0% 0.00 [-0.59, 0.59]

Heterogeneity: Mot applicable .4 12

Fu

2

Test for overall effect £=0.00 (P =1.00) Favours [resveratrol] Favours [control]
Figure 222: Forest plot for C-Peptide after resveratrol supplementation vs. control.
Sucralose Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Grotzetal 2003 0.06 0.49 65 -0.09 073 68 100.0% 0.15 [-0.06, 0.36]
Total (95% CI) 65 68 100.0%  0.15[-0.06, 0.36]
Heterageneity: Mot applicakle 54 52 D é j‘
Testfor overall effect: Z=1.40 (P =016 Favours [sucralose] Favours [control]
Figure 223: Forest plot for C-Peptide after sucralose supplementation vs. control.
Vitamin D Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Ereslavsky et al. 2013 31 18 24 35 34 23 133% -0.40[-1.87,1.17]
Jorde et al. 2009 -018 14 16 0.04 0.85 16 452% -0.22[-1.06,0.62]
Kampmann etal. 2014 0.74 0.88 7034 084 8 41T7% 0.40[-0.48,1.28]
Total (95% CI) 47 47 100.0% 0.01 [-0.55, 0.58]
Heterageneity: Tau®= 0.00; Chi®=1.30, df= 2 {P = 0.52}; F=0% 54 _52 g é i
Testfor averall effect: £=0.05 (P = 0.96) Favours [vitamin D] Favours [control]
Figure 224: Forest plot for C-Peptide after vitamin D supplementation vs. control.
14.92-h 75 g OGTT glucose
Amino acids Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Leenders et al. 2011 134 377 28 145 423 28 1000%  -140[3.18 098] —.——
Total (95% CI) 29 28 100.0%  -1.10[-3.18,0.98] —-q—
Heterogeneity: Mot applicable 14 t p 1 j‘

i _ - 2
Test for averall effect Z=1.04 (P = 0.30) Favours [amino acids] Favours [control]

Figure 225: Forest plot for 2-h 75 g OGTT glucose after amino acid supplementation vs.
control.
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