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KEY POINTS
Question

Does phytoestrogen use improve cardiovascular disease (CVD) risk factors in postmenopausal women?

Objective
To determine the effect of phytoestrogen supplementation on CVD risk factors by means of a systematic

review and meta-analysis of randomized controlled trials.

Findings

e This meta-analysis shows that phytoestrogen supplementation improves serum triglycerides, total
cholesterol, low density lipoprotein, apolipoproteins A-1 and B as well as cell adhesion molecules
(intercellular adhesion molecule 1, E-selectin) but not other endothelial function markers, flow
mediated diameter, fibrinogen or inflammation markers (high quality of evidence).

e Phytoestrogens have no effect on homocysteine (moderate quality of evidence).

e Use of phytoestrogens may have a modest adverse effect on carotid intima media thickness (CIMT)
progression particularly in postmenopausal women at increased risk of developing atherosclerosis

(low quality of evidence).

Meaning

Phytoestrogen supplementation may be useful to improve the CVD risk profile in postmenopausal women but

caution is indicated in women with an increased risk of developing atherosclerosis.



ABSTRACT

Importance: Phytoestrogens are becoming popular constituents of human diets and are increasingly used by

postmenopausal women.

Objective: Our study aims to determine the effects of phytoestrogen supplementation on intermediate

cardiovascular disease (CVD) risk factors in postmenopausal women.

Evidence review: Five electronic databases (Medline, EMBASE, Web of Science, Cochrane CENTRAL, Google
Scholar) were systematically searched to identify eligible studies, i.e. randomized controlled trials (RCTs) that
assessed the association of phytoestrogen supplementation with CVD risk factors (serum lipids, homocysteine,
fibrinogen, markers of inflammation, oxidative stress and endothelial function, carotid intima media thickness
(CIMT)) in postmenopausal women. Data were extracted by two independent reviewers using a pre-defined

data collection form.

Findings: In total, 56 RCTs were identified, including 4,039 individual postmenopausal women. There was
substantial heterogeneity in quality across studies. Twenty six (46%) RCTs showed poor quality and there was
an indication of publication bias presence for some of the biomarkers. Results are reported in pooled mean
difference [95% CI] of changes. Use of phytoestrogens was associated with a decrease in serum total
cholesterol (-0.27 mmol/L [-0.41 to -0.13]), low density lipoprotein (-0.25 mmol/L [-0.37 to -0.13]),
triglycerides (-0.20 mmol/L [-0.28 to -0.11]) and apolipoprotein B (-0.13 g/L [-0.23 to -0.03]) and with an
increase in serum apolipoprotein A-1 (0.04 g/L [0.02 to 0.07]. Also, phytoestrogen supplementation was
associated with a decrease in serum intercellular adhesion molecule 1 (-18.86 ng/mL [-30.06 to -7.65]) and E-
selectin (-2.32 ng/mL [-4.05 to -0.59]). There was no association observed between phytoestrogen
supplementation and inflammatory markers, fibrinogen, homocysteine or other endothelial function markers.
In contrast, use of phytoestrogens was associated with an increase in CIMT (9.34 um [95% Cl, 0.39 to 18.29]).

Effect estimates of phytoestrogen supplementation on oxidative stress could not be pooled.

Conclusions and Relevance: Phytoestrogen supplementation seems to modestly improve the CVD risk profile of
postmenopausal women by influencing blood lipids and parameters of endothelial function. In women with an

increased risk of atherosclerosis, although modest, a harmful effect on CIMT progression may be present.



However, because of limited quality and the heterogeneous nature of the current evidence, additional rigorous

studies are needed to explore the role of phytoestrogens in menopausal cardiovascular health.

Key words: cardiovascular diseases; risk markers; lipids, menopause; meta-analysis; phytoestrogens; vascular

function



INTRODUCTION AND OBJECTIVE

Increasing numbers of women use phytoestrogen supplements.l'2 Phytoestrogens, plant-derived estrogen-like
compounds, may cause organ-specific (anti-)estrogenic effects and may modify estrogen-dependent signaling
pathways.z’3 High levels of estrogen in postmenopausal women, as well as use of menopausal hormone therapy
(MHT), were associated with adverse changes in cardiometabolic health [including cardiovascular disease
(CVD)],A"6 7 raising a concern regarding potential cardiovascular consequences of phytoestrogens in aging

2,3
women.

Although favorable cardiovascular health effects have been ascribed to phytoestrogens by positively altering
the levels of cardiovascular risk factors such as lipids, blood pressure and inflammation and atherosclerosis,**°
the evidence has been inconsistent. Various meta-analyses have attempted to summarize the evidence from
randomized controlled trials (RCTs) to quantify the association between phytoestrogen supplementation and
CVD risk factors. However, the majority of previous meta-analyses were limited by: (i) focusing on
heterogeneous interventions (e.g. phytoestrogens plus exercise)™ or solely one outcome, ™ (ii) including
specific types of phytoestrogens: isoflavones, " flaxseed™ or soy products onIy,lS'17 and (iii) inclusion of

12,16,17

heterogeneous populations in terms of menopausal status or sex making interpretation of results

challenging.

Therefore, we conducted a systematic review and meta-analysis of RCTs evaluating the association of

phytoestrogen supplementation with CVD risk factors in postmenopausal women.

METHODS

Data Sources and Search Strategy

The current review was conducted following a standardized protocol registered in PROSPERO (ID No.
CRD42019121110) and in accordance with the PRISMA Statement'® and the Cochrane Handbook for Systematic
Reviews of Interventions.” An experienced information specialist (WMB) searched four bibliographic
databases: Medline ALL via Ovid (from 1946), EMBASE via embase.com (from 1974), Web of Science Core
Collection (from 1900), Cochrane CENTRAL via Wiley (from 1996) from inception until January 23, 2020 (date

last searched). Additionally we downloaded the first 200 results from the search engine Google Scholar. The
5
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searches combined terms related to (i) supplementation such as “phytoestrogen”, “red clover”, “soybean” etc.
and (ii) CVD risk factors (e.g. lipoproteins, inflammation markers) and were filtered to include human studies
only. Further, the reference lists of the included studies and relevant reviews were searched for eligible studies.

Details on the search strategy are provided in Supplementary Table 1.

Study Selection, Eligibility Criteria and Data Extraction

Detailed inclusion and exclusion criteria can be found in the review protocol (PROSPERO ID
No.CRD42019121110). In brief, RCTs were eligible for inclusion if they: (i) were conducted among
postmenopausal women and (ii) investigated associations of phytoestrogen supplementation with any of the
following outcomes: serum lipids, inflammatory markers, coagulation system/fibrinolysis markers,
homocysteine, markers of oxidative stress, markers of endothelial dysfunction and vascular function and
carotid atherosclerosis. Exclusion criteria were: (i) RCTs investigating phytoestrogen supplementation in
combination with dietary restrictions or other interventions, (ii) inappropriate study population

(premenopausal women or men) and (iii) articles with incomplete information.

Based on these criteria, titles and abstracts were independently evaluated by two reviewers. The full-texts of
potentially eligible studies were afterwards assessed by two independent reviewers and any disagreement was
settled by reaching a consensus or by consulting a third reviewer. Two authors independently extracted the

relevant information using a pre-defined data extraction form.

Assessing the Quality of Evidence

The quality of included RCTs was assessed by two independent reviewers using the Cochrane Collaboration’s
tool.” Detailed information on the assessment of study quality and risk of bias is provided in Supplementary
Table 2. Furthermore, we applied the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) approach to rate the overall quality of the evidence for risk of bias, publication bias, imprecision,

inconsistency, indirectness, and magnitude of effect.”®

Data Synthesis and Statistical Analysis



Treatment effects were defined as the pre-post differences in outcomes between phytoestrogen
supplementation and control at the end of the trial. All outcomes were continuous; therefore the mean
differences [intervention minus control] of the treatment effects in CVD risk factors were presented as
summary outcome measures. For data reported as medians, ranges, or 95% confidence intervals (Cl), we
calculated means and standard deviations using previously described method.”! Units of measurement were
converted to Sl units where appropriate. Random-effect models were used to obtain estimates of weighted
mean differences (WMDs) and 95% Cls. For RCTs with cross-over design we used the data from the first period
only. Fixed effect models as shown in the forest plots were applied to report the estimates for sensitivity
analyses. Heterogeneity was assessed using the Cochrane 2 statistic and the I” statistic and was determined as

(P < 25%), moderate (25% < I’ <75%), or high (° = 75%).”

Study characteristics including geographic location, number of participants, duration of intervention, type of
supplement’s administration, baseline age and years since menopause onset, body mass index (BMI), smoking
status, women'’s health status, hyperlipidemia and study quality were pre-specified as characteristics for
assessment of heterogeneity and were evaluated using stratified analyses and random-effects meta-regression
if eight or more studies were included in the meta—analysis.23 We performed a leave-one-out sensitivity analysis
iteratively by removing one study at a time to confirm that the findings were not influenced by any single
study. Asymmetry was assessed by Egger’s test and publication bias was evaluated through a funnel plot. All
statistical analyses were conducted with STATA, Release 14 (Stata Corp, College Station, Texas, USA). The trials

that could not be quantitatively pooled were descriptively summarized.

RESULTS

Study Identification and Selection

Based on the search strategy, 13,780 citations were identified of which 142 were selected for detailed full text
evaluation. Of those, 65 studies based on 56 unique RCTs met the inclusion criteria and were included in our
systematic review (Figure 1). Among these (i) 42 RCTs investigated serum lipids [total cholesterol (TC), low
density lipoprotein cholesterol (LDL), high density lipoprotein cholesterol (HDL), triglycerides (TG),
apolipoprotein A-1 and B (Apo A-1/B), lipoprotein a (LPa)], (ii) 10 RCTs investigated inflammatory markers [C-

reactive protein (CRP), interleukin-6 (IL-6), tumor necrosis factor a (TNF-a)], (iii) 4 hemostatic factors

7



(fibrinogen), (iv) 5 homocysteine, (v) 7 endothelial metabolites and 8 cell adhesion molecules [intercellular
adhesion molecule 1 (ICAM-1), vascular cell adhesion molecule 1 (VCAM-1), E-selectin, P-selectin, nitric oxide
products (NOx), Endothelin-1], (vi) 4 vascular function [flow mediated diameter (FMD)], (vii) 3 studied carotid
intima media thickness (CIMT) (Table 1, Supplementary Table 3) and 7 RCTs investigated the association of

phytoestrogen supplementation and oxidative stress (Supplementary Table 4).

Characteristics of Included Studies

The review included 4,039 postmenopausal women from 56 RCTs. Seventeen RCTs were conducted in North
America, 12 in Europe, 15 in Asia-Pacific, 9 in South America, and 9 in Middle East. The sample size ranged from
16 to 325 women (median 50.5 women) and the duration of the interventions from 2 to 113 weeks (median
duration 12 weeks). The majority of RCTs included healthy women (n=41), while the rest of RCTs recruited
women with different health conditions [e.g. type 2 diabetes (T2D)]. Most of the RCTs (n=44) investigated
dietary soy products or isoflavones from soy, 4 trials reported on interventions with red clover and 1 study
examined a combination of soy extract with black cohosh extract. Five trials examined isolated isoflavones
without specifying the source, 2 studied flaxseed lignans and 1 trial studied lignans from sesame

(Supplementary Table 5).

Inflammation Markers, Serum Lipids, Fibrinogen and Homocysteine

24-65

Based on findings from 40 RCTs including 3,069 women, phytoestrogen supplementation, compared to

placebo, was associated with a moderate decrease in TC, LDL and TG with pooled mean differences of changes

of —=0.27 mmol/L [95%Cl: -0.41 to —-0.13], —0.25 mmol/L [-0.37 to -0.13] and -0.20 mmol/L [95%Cl: -0.28 to

H 25,31,36,41,46,49,50,57,61,62,65,66 . . .
-0.11], respectively. Based on 12 RCTs including 985 women, serum Apo A-1 increased

(0.04 mmol/L [95%Cl: 0.02 to 0.07]) whereas Apo B decreased (—0.13 mmol/L [95%Cl: -0.22 to —-0.03]), in the
phytoestrogen arm as compared to controls. There were no significant associations between phytoestrogen

supplementation and serum Lp(a) or HDL. Also, no statistically significant associations were observed between

24,25,44,66-72 25,30,66,76

70,73-75 70,73,74 gop .
, IL-6 , fibrinogen or

phytoestrogen supplementation and serum CRP , TNF-a

56,67,68,77,78

homocysteine (Figure 2, Supplementary Figures 1-6 ).

Cell Adhesion Molecules, Endothelial Metabolites, Vascular Function, and Carotid Atherosclerosis



30,68-70,79 30,68,69,72,79

Based on findings from 5 RCTs including 583 and 651 women, respectively, phytoestrogen
supplementation was associated with a decrease in serum ICAM-1 (-18.86 ng/mL [95%Cl: -30.06 to -7.65]) and
E-selectin (-2.32 ng/mL [95%Cl: —4.05 to —0.59]) as compared to placebo. While, no associations were observed

between phytoestrogen supplementation and the other endothelial function markers: VCAM-1, Endothelin-

169,80 72,80 44,81,82

and NOx. Furthermore, based on 3 unique RCTs including 688 women, use of phytoestrogens

was associated with a modest increase in CIMT (9.34 um/year [95%Cl: 0.39 to 18.29]) whereas no association

42,83-85

with FMD was observed (Figure 3, Supplementary Figure 7).

Oxidative Stress

5 54 73 77,87,88

Seven RCTs investigated the effect of Iignans86 ° and soy derived phytoestrogens on oxidative stress
markers (Supplementary Table 4); yet, we were not able to pool the estimates because different markers were
reported. The protein-rich soy bean intervention resulted in a significant increase in paraoxonase 1 (PON-1)
activity as compared with whey protein.>* Also, the textured soy protein intervention improved total
antioxidant capacity and malondialdehyd compared to no intervention,®” whereas no beneficial effects on
oxidative stress parameters like plasma lipid peroxidation, catalase or glutathion peroxidase were observed
after isolated isoflavones’’ and after one soy milk intervention.”> Another soy milk intervention resulted in
improved total antioxidant capacity.88 Lignan-rich sesame seed powder resulted in an increase of serum
y-tocopherol and of the ratio of a- and y-tocopherol to TC and a decrease in the levels of thiobarbituric acid

reactive substances (TBARS) in oxidized LDL as compared to rice powder whereas the lag time of LDL oxidation

did not change after either treatment.”

Sensitivity Analyses and Assessments of Bias, Study Quality and Heterogeneity

There was substantial heterogeneity in quality across the available studies with 26 (46%) and 21 (38%) of the
included RCTs demonstrating poor and fair quality, respectively (Supplementary Table 2). Further, Figures 2-4
indicate the overall quality of evidence based on the GRADE approach and taking into account the risk of bias,
study design, consistency and directness of ﬁndings.20 All analyses except a single one (on the association
between phytoestrogen supplementation and IL-6) showed high between study heterogeneity; with an I’
estimate exceeding 75% (p < 0.001 for the Cochrane 2 statistic) (Supplementary Figures 1-7). The

heterogeneity between the investigated parameters was barely explained using “meta regression method”.
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However, the factors such as age, time since menopause onset, smoking status, type of phytoestrogen
administration, sample size, and study quality are suggested to be the sources of heterogeneity regarding the
association of phytoestrogen supplementation with TC, LDL, TG and Apo A-1. In subgroup analyses, we found
significant reductions for TC, TG and LDL for studies lasting longer than 8 weeks while in shorter trials there was
no such effect. However, meta-regression analysis is suggesting that this criterion was not the source of
heterogeneity between the studies (Supplementary Table 6). Although overall there was no association
between phytoestrogen supplementation and serum high sensitivity CRP, when stratified the analysis by
median age of trial participants and study location, in women above the median age of 55.7 years and in
studies from Middle East, phytoestrogen supplementation was associated with a significant decrease in serum
hs-CRP. Also, serum Lp(a) increased in women >5.3 years since menopause onset [pooled mean difference of
changes 0.50 g/L (Supplementary Table 6) while in the main analysis we found no association, however, this

result was based on estimates from a single RCT.>’

Leave-one-out sensitivity analysis showed that the pooled estimates were not influenced by any specific study
included (Supplementary Figures 8-15) except in the case of Apo A-1 where the significant overall estimate
might be driven by three RCTs>**%7 indicating no consistency (Supplementary Figure 14). The funnel plots for
the analyses of the association of phytoestrogen supplementation and TG and CRP were asymmetrical, with
Egger’s p values of 0.04 and 0.002 for CRP and TG respectively, indicating the presence of publication bias

(Supplementary Figures 16-23). The remaining plots involving a minimum of eight studies remained

symmetrical with non-significant Egger’s p values (p>0.05).

DISCUSSION

We conducted an extensive systematic review of the benefits of phytoestrogens across a broad range of CVD
risk factors in postmenopausal women. Our findings suggest that beneficial effects of phytoestrogens in CVD
could be mediated via improvements in some serum lipids and cell adhesion molecules. Regardless of an
increase in CIMT with phytoestrogen supplementation, it has to be noted that the observed effect size could be
considered small and that the corresponding studies were of low quality. Hence, the evidence provided by

these studies probably falls behind the evidence for cardiovascular benefits of phytoestrogens in aging women.
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Based on the GRADE approach, there was in general high quality of evidence that phytoestrogen
supplementation improves serum TC, LDL, TG, Apo A-1 and Apo B. Also, the cholesterol-lowering effect of
phytoestrogens was more apparent in postmenopausal women with high initial cholesterol concentrations,
indicating that women with dyslipidemia may benefit the most from phytoestrogen supplements. Based on
high quality evidence we did not detect an increase of HDL following phytoestrogen supplementation, yet, we
found an increase of Apo A-1 which plays a vital role in reverse cholesterol transport and cellular cholesterol
homeostasis®". Also, based on moderate quality evidence phytoestrogens did not decrease serum Lp(a) which is
in accordance with a recent meta-analysis on supplemental soy isoflavone intake®*. There was moderate and
high quality of evidence for improvement in serum E-selectin and ICAM-1 respectively, and high quality
evidence of no effect on VCAM-1. The largest crossover trial found differences in the VCAM-1 response by
estrogen receptor (ER) B Alul genotype. There was a significant VCAM-1 response after both isoflavone and
placebo treatments in women with the AA genotype, but not with the GG or GA genotypes,69 indicating that

single-nucleotide polymorphisms in ERs may cause the variability in response to isoflavones.”®?!

Although the evidence for a modest disadvantageous effect of phytoestrogens on CIMT was of low

44,81,82

quality, ™ these results may warrant some attention as they are in line with the so called “timing

hypothesis”. This hypothesis suggests that the vasoprotective effects of estradiol may be age-dependent and

92949596 1 support this hypothesis: in a single trial

could be lost after a prolonged period of hypoestrogenicity.
phytoestrogen supplementation reduced subclinical atherosclerosis in healthy younger postmenopausal
women (median age, 53 years; <5 years postmenopausal) at low CVD risk.> While two trials included in this
analysis were conducted in women who were around 13 years81 and 9 years44 after menopause onset (and
diagnosed with T2D and prehypertension) - both reported no effect of phytoestrogen supplements on CIMT.
However, individuals with diabetes are at increased risk of developing atherosclerosis, while T2D can also alter

the expression of ERB (the main phytoestrogen binding receptor)”’ which may have also influenced our pooled

estimate.

High quality of evidence did not indicate changes in FMD and serum NOx while moderate quality of evidence
showed no changes in endothelin-1 with phytoestrogen intervention. Women included in our meta-analysis
had relatively high mean baseline FMD ranging between 8.6 and 13.7%, and although previous evidence

suggested that isoflavones may be beneficial in women with decreased FMD only % due to small number of

11



trials reporting on FMD we were not able to stratify the analyses by median baseline FMD. Similarly, due to
limited number of trials we were not able to further explore the null findings observed in serum NOx and

enothelin-1.

There was moderate quality of evidence that phytoestrogen supplementation did not change inflammatory
markers and homocysteine and high quality evidence that there was no effect on fibrinogen levels. Yet, in
subgroup analyses, serum CRP decreased in older women (above median age of 55.7 years) and in trials
conducted in Middle East. It may be that the phytoestrogen supplementation is beneficial in elderly women
who usually have higher CRP levels” and that a prolonged exposure to phytoestrogens (such as in areas where
phytoestrogens are a part of regular diet) may play an important role in modifying this association. In line with
our hypothesis, a previous meta-analysis indicated a beneficial role of soy isoflavones in decreasing CRP in
women with elevated baseline CRP levels™ while in our study only 3 out of 11 RCTs included women with

elevated serum CRP levels (mean >3 mg/L).

The beneficial role of phytoestrogen supplementation on markers of oxidative stress was inconsistent and the
quality of evidence was only moderate. Yet, in vitro and animal studies identified various mechanisms
supporting a role of phytoestrogens in improving antioxidant status mostly by their action as free radical
scavengersm as well as by increasing mitochondrial glutathione and gene expression of anti-oxidative

101,102

enzymes. Thus oxidative stress remains an important factor contributing to increased CVD risk in aging

women and merits further investigation.

Strengths and Weaknesses

This review was conducted in accordance with the Cochrane guidelines103 and we used the Cochrane risk of
bias tool'® and the GRADE™™ approach to rate the quality of the evidence. In order to identify as many relevant
studies as possible and reduce the risk of publication bias, a highly sensitive search strategy was used and
additional resources were searched including the reference list of included trials and relevant systematic
reviews. Nevertheless, this study has a number of limitations. First, although conventional funnel plots and
Egger test estimates indicated only a minimal publication bias, these methods are limited by their qualitative
nature. We can therefore not exclude that measured or unmeasured publication bias limits our findings.

Second, study quality, women’s age, time since menopause onset and smoking status contributed to the

12



heterogeneity of findings. Yet, the number of available studies in some analyses was small (n<3), precluding our
ability to investigate the sources of the observed heterogeneity. Further, the supplements provided to trial
participants may vary in quality and composition; also no RCTs matching our search criteria were found after
2015. Moreover, the formulation and quality of newer supplements may differ as compared to the
supplements used >4 years ago. The capacity of individuals to produce equol (by gut microbiome) may be one
of the most important determinants of phytoestrogen effectiveness.'® For example, Asian individuals have
greater ability than non-Asians to produce equol (a metabolite of isoflavone called daidzein)we. Also, emerging
evidence has suggested an association between equol-producer status, genetic factors (ER polymorphism), and

. 107
vascular function.

The existing trials did not properly address this issue; thus, it is necessary that future trials
investigate how phytoestrogen metabolites in serum/urine (as a proxy of phytoestrogen bioactivity) contribute
to any effects of phytoestrogens on women’s health. Also, the effect of phytoestrogen supplementation may
depend on the level of dietary intake: The mean intake of isoflavones in postmenopausal women may vary
from 0.779 mg/day in USA'®t0 11.3-41.3 mg/day in Japan.109 Although we used the study location as an
indicator of dietary habits, a comprehensive assessment of women’s dietary habits is necessary in order to
distinguish women who are regularly consuming phytoestrogen rich food. Lastly, our study did not include the
major CVD endpoints because corresponding RCTs on clinical CVD endpoints are not available. However, the
included outcomes (i.e. CRP, homocysteine, serum lipids, CIMT) may be considered as proxies of CVD risk. 11011
Nevertheless, the risk of a fatal CVD event depends on several influences including genetic factors and lifestyle

. . . . .. . . 113
behaviours which can strongly increase or reduce an individual’s cardiovascular risk.

Our search identified three reviews of clinical trials conducted in postmenopausal women that reported

1% with flaxseed and improvements in serum homocysteine, Iipids14 and FMD*®

improvements in blood lipids
with isoflavone supplementation. This meta-analysis strictly included trials that studied phytoestrogen
interventions alone in comparison with controls, whereas the earlier meta-analyses included also trials with
combined interventions (e.g. soy isoflavones and low-fat diet). Thus, those earlier studies left unclear whether
the beneficial effects observed in these studies were enhanced by beneficial lifestyle changes or whether they

can be attributed to flaxseed and isoflavones alone. Also, those reviews did not use the GRADE approach to

rate the quality of the evidence and therefore the strength of the evidence published previously was unclear.

Implications for future research

13



In Figure 4 we present the overall findings, quality of evidence and factors which may have influenced the
observed associations. Herewith we provide hints for the directions future research may take. In particular, to
study the effects of phytoestrogens on cardiovascular health in aging women, well-designed clinical trials
should: (i) compare the effectiveness of three major types of phytoestrogens (isoflavones, lignans, coumestans)
with placebo for a sufficiently long duration of at least 1 year in healthy and in women with impaired cardio-
metabolic health, (ii) consider a broad spectrum of intermediate CVD risk factors, (iii) evaluate the ER
polymorphism, equol producing status and measure blood and urine phytoestrogen metabolites as a proxy of
their bioavailability and (iv) carefully examine and dietary habits of postmenopausal women at baseline and

during the follow-up.

CONCLUSIONS

This meta-analysis of clinical trials suggests that phytoestrogen supplementation improves the CVD risk profile
in postmenopausal women, particularly by beneficially influencing blood lipids and some parameters of
endothelial function while such association could not be observed for plasma fibrinogen and FMD. However,
although modest, a deleterious effect on CIMT progression may be present in particular in postmenopausal
women at increased risk of developing atherosclerosis. Due to the limited quality of the evidence we cannot
draw firm conclusions on how phytoestrogens may affect inflammatory markers, homocysteine and oxidative
stress. Therefore, future rigorous clinical trials are needed to further explore the potential of phytoestrogens in

improving menopausal health.
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Figure Legends

Figure 1. Flowchart of randomized controlled trials included in the current review

Figure 2. The associations between phytoestrogen supplementation and inflammation markers, fibrinogen, homocysteine and
blood lipids

Abbreviations: Apo, apolipoprotein; CPP, C-reactive protein; HDL, high density lipoprotein; IL-6, interleukin-6; LDL, low density lipoprotein;
LP(a), lipoprotein a; TC, total cholesterol; TG, triglycerides; TNF-a, tumor necrosis factor a

Quality of evidence was evaluated using Grading of Recommendations Assessment, Development and Evaluation (GRADE):

A (High): We are very confident that the true effect lies close to that of the estimate of the effect; Further research is very unlikely to change
our confidence in the estimate of effect; B (Moderate): We are moderately confident in the effect estimate: The true effect is likely to be close
to the estimate of the effect, but there is a possibility that it is substantially different. Further research is likely to have an important impact on
our confidence in the estimate of effect and may change the estimate; C (Low): Our confidence in the effect estimate is limited: The true effect
may be substantially different from the estimate of the effect. Further research is very likely to have an important impact on our confidence in
the estimate of effect and is likely to change the estimate; D (Very Low): We have little confidence in the effect estimate: The true effect is
likely to be substantially different from the estimate of effect.

Figure 3. The associations between phytoestrogen supplementation and cell adhesion molecules, endothelial metabolites,
vascular function and carotid atherosclerosis

Abbreviations: CIMT, carotid intima media thickness; FMD, flow mediated diameter; ICAM-1, intercellular adhesion molecule 1; Nox, nitric
oxide products; VCAM-1, vascular cell adhesion molecule 1

Quality of evidence was evaluated using Grading of Recommendations Assessment, Development and Evaluation (GRADE):

A (High): We are very confident that the true effect lies close to that of the estimate of the effect; Further research is very unlikely to change
our confidence in the estimate of effect; B (Moderate): We are moderately confident in the effect estimate: The true effect is likely to be close
to the estimate of the effect, but there is a possibility that it is substantially different. Further research is likely to have an important impact on
our confidence in the estimate of effect and may change the estimate; C (Low): Our confidence in the effect estimate is limited: The true effect
may be substantially different from the estimate of the effect. Further research is very likely to have an important impact on our confidence in
the estimate of effect and is likely to change the estimate; D (Very Low): We have little confidence in the effect estimate: The true effect is
likely to be substantially different from the estimate of effect.
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Figure 4. lllustrative summary of overall findings

Abbreviations: CIMT, carotid intima media thickness; FMD, flow mediated diameter

Quality of evidence was evaluated using Grading of Recommendations Assessment, Development and Evaluation (GRADE):

A (High): We are very confident that the true effect lies close to that of the estimate of the effect; Further research is very unlikely to change our
confidence in the estimate of effect; B (Moderate): We are moderately confident in the effect estimate: The true effect is likely to be close to the
estimate of the effect, but there is a possibility that it is substantially different. Further research is likely to have an important impact on our confidence
in the estimate of effect and may change the estimate; C (Low): Our confidence in the effect estimate is limited: The true effect may be substantially
different from the estimate of the effect. Further research is very likely to have an important impact on our confidence in the estimate of effect and is
likely to change the estimate; D (Very Low): We have little confidence in the effect estimate: The true effect is likely to be substantially different from
the estimate of effect.

The beneficial effect for lipids refers to total cholesterol, low density lipoprotein, triglycerides, apolipoprotein A-1, apolipoprotein B; “The beneficial
effect for endothelial function refers to intercellular adhesion molecule 1 and E-selectin
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Table Legends

Table 1. Characteristics of the unique RCTs included in the meta-analyses
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Table 1. Characteristics of the unique RCTs included in the meta-analyses

Intervention characteristics

Eligible studies Participants Location Administration type Source of phytoestrogens
OUTCOME Isofla- Coumesta Lignans
vones ns
Unique Follow-up Total Median (IQR), no. Age, median (IQR), Europe North South Asia- Middle Pills/ Dietary (Flax
seed)
studies, duration, years America America Pacific East products (Soy or (Red
tablet
no. isolated) clover)
median s
(IQR), weeks
Inflammation markers CRP 10 14 (12-24) 1077 90 (50-179.75) 57.5 (55.7-64.35) 5 3 --- 1 1 4 6 8 2
IL-6 3 4 (NA) 139 44 (NA) 54.61 (NA) 1 2 3 2 1
TNF-a 4 9 (14.5-15) 163 38 (31.75-6) 56.2 (54.75-59.9) 1 3 4 3 1
Hemostatic factors Fibrinogen 4 24 (24-42) 371 58.5(51.8-149.3) 55.33 (54.8-62.1) 2 1 --- 1 --- 3 1 3 1
Homocysteine Homo- 5 16 (7-24) 423 68 (49-128.5) *53 (NA) 2 1 1 1 3 2 5
cysteine

Lipids* TC 40 12 (12-24) 3069 50 (38-90) 55.7 (53.9-58) 5 11 6 12 6 25 24 34 3 3
TG 39 12(12-24) 3038 52.5(37-90) 55.7 (53.9-57.9) 4 13 6 11 5 28 22 35 3 3
Apo A-1/ 12 12 (12-24) 985 50 (36-90) 53.9(52.6-56.9) 2 2 2 5 1 8 8 11 0 1

Apo B
LP(a) 7 12 (12-24) 832 98 (41-162) 54.9(52.1-56.9) 3 2 1 1 - 4 4 6 1
Cell adhesion VCAM-1/ 5 8(6-24) 583 94 (53.8-148.5) 56.12 (55.42-59.45) 3 1 - 1 - 2 3 4 1

molecules ICAM-1




E-selectin 5 12 (7-24) 651 116.7 (62.3-148.5) 55 (54.58-56.7) 3 1 1 3 2 5
Endothelial NO 6 10 (7.5-30) 573 91.5 (53-128.5) 57 (52.75-61.75) 5 1 4 2 4 2
metabolites products
Endothelin- 4 7 (6-38) 427 75.5 (48 -198.7) 59.4 (57.12-62.13) 4 4 2 2
1
Vascular function FMD 4 6 (4.5-19.5) 442 112 (41-180) 60 (58-61.6) - 3 --- 1 --- 2 2 4
Atherosclerosis CIMT 3 48 (NA) 688 180 (NA) 60.9 (NA) 1 1 - 1 - - 3 3

*Study characteristics of HDL and LDL did not vary in comparison to TC therefore are not presented in the table
Abbreviations: Apo, apolipoprotein; CIMT, carotid intima media thickness; CRP, C-reactive protein; FMD, flow mediated diameter; HDL, high density lipoprotein; ICAM-1, intercellular adhesion molecule 1; IL-6, interleukin 6; IQR, interquartile

range; LDL, low density lipoprotein; Lp(a), lipoprotein a; NA, not available; no., number; TC, total cholesterol; TG, triglycerides; TNF-a, tumor necrosis factor a; VCAM-1, vascular cell adhesion molecule 1




Screening Identification

Eligibility

Included

13,780 Potentially relevant citations identified

9,953 Embase

1,892 Medline Ovid
1,255 Web of Science
491 Cochrane Central
189 Google Scholar

— 13,638 Unique citations excluded on the basis of title and abstract

142 Full-text articles retrieved for more
detailed evaluation

77 were excluded due to:

12 Study design not relevant

41 Inappropriate intervention (phytoestrogens in combination with
specific diet or exercise) or placebo group

24 Male and female population (gender specific estimates missing) or
women were not postmenopausal

65 studies based on 56 unique RCTs

Inflammation markers: 10
Hemostatic factors: 4
Homocysteine: 5

Lipids: 42

Oxidative stress: 7
Endothelial metabolites: 7
Cell adhesion molecules: 8
Vascular function: 4
Carotid atherosclerosis: 3




Decreased
mean serum levels

Increased
mean serum levels

QOutcome No. of estimates No. of womenin No.of womenin Difference, Mean Quality of
included in analysis  intervention arm control arm (95 % CI) evidence
Inflammation markers
CRP, mg/L 12 640 652 -0.01(-0.26; 0.23) B
TNF-a 5 103 79 -0.10 (-0.51; 0.30)
IL-6, ng/L 3 70 69 -0.10 (-0.21; 0.02)
Haemostatic factors
Fibrinogen, g/L 5 194 202 -0.17 (-0.36; 0.03) A
Homocysteine, pmol/L 5 217 206 -0.17 (-0.63; 0.29) B
Lipids
TC, mmol/L 439 1,683 1,705 -0.27 (-0.41; -0.13) A
HDL, mmol/L 50 1,308 1,724 0.09 (-0.00; 0.18) A
LDL, mmol/L 51 1,724 1,740 -0.25 (-0.37; -0.13) B
TG, mmol/L 48 1,669 1,688 -0.20 (-0.28;- 0.11) B
LP(a), g/L 8 421 429 0.22 (-0.15; 0.58) B
Apo A-1, g/L 17 545 568 0.04 (0.02; 0.07) A
Apo B, g/L 17 545 568 -0.13 (-0.22; -0.03) A

*Statistically significant results are bold; Difference in mean is pooled using random effect model

o
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Outcome No. of estimates No. of women in  No. of womenin Difference, Mean Quality of
included in analysis intervention arm control arm (95 % Cl) evidence
Cell adhesion molecules
VCAM-1, ng/mL 6 322 321 -3.41(-16.73; 9.90) A
ICAM-1, ng/mL 6 322 261 -18.86 (-30.06; -7.65) A
E-selectin, ng/mL 6 356 355 -2.32 (-4.05; -0.59) B
Endothelial metabolites
NOx, umol/L 6 287 286 2.67(-0.03; 5.36) A
Endothelin-1, pg/mL 4 214 213 0.07 (-0.09; 0.22) B
Vascular function
FMD, % 7 288 288 0.28 (-0.68; 1.25) A
Atherosclerosis
Mean CIMT, um/year 4 389 389 9.34 (0.39; 18.29) C

*Statistically significant results are bold; Difference in mean is pooled using random effect model

Difference, Mean (95% Cl)

Decreased | Increased
mean levels mean levels
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Phytoestrogens
(isoflavones, coumestans, lignans)

Quality/composition Type of supplement administration . .
of supplements (pills/tablets, shakes, flour) Intervention duration

O+ 00 ALY 00 Q0 Q+/® o- 9

Lipids Inflammatory Fibrinogen Homocysteine FMD 2Endothelial CIMT Oxidative stress
markers function
A A A A A F A
Age and years since Dietary habits Underlying diseases Equol producing
& v (life- long exposure Smoking status (metabolic syndrome, Inflammation status Vascular tonus status and genetic
menopause onset - o
to phytoestrogens) atherosclerosis) susceptibility
== Beneficial effect == Harmful effect +/@®  Beneficial or no effect ® No effect ? Impossible to draw conclusion

0 High quality of evidence e Moderate quality of evidence G Low quality of evidence o Very low quality of evidence



Supplementary Material to
Effects of Phytoestrogen Supplementation on Intermediate Cardiovascular Disease Risk Factors among Postmenopausal Women: a Meta-
analysis of Randomized Controlled Trials

Link to registered PROSPERO protocol: https://www.crd.york.ac.uk/prospero/display record.php?RecordiD=121110

Supplementary Table 1. Search strategy used in current review

Embase.com

('phytoestrogen'/exp OR 'soybean'/de OR 'soybean extract'/de OR 'soybean protein'/de OR 'soybean oil'/de OR 'soybean meal'/de OR 'soybean
milk'/de OR 'red clover'/de OR 'red clover extract'/de OR 'isoflavone'/de OR 'isoflavone derivative'/de OR 'daidzein'/de OR 'genistein'/de OR 'soy
food'/de OR (phytoestrogen* OR phytooestrogen* OR phyto-estrogen* OR phyto-oestrogen* OR soybean* OR soy OR 'red clover' OR Trifolium OR
Isoflavon* OR daidzein OR genistein* OR flaxseed OR ((herb* OR plant*) NEAR/6 (estrogen* OR estrogen*)) OR tofu):ab,ti) AND (‘diabetes
mellitus'/exp OR 'cardiovascular disease'/de OR 'heart failure'/de OR 'congestive heart failure'/de OR 'heart disease'/de OR 'coronary artery
disease'/de OR 'ischemic heart disease'/exp OR 'cerebrovascular accident'/de OR 'atherosclerotic cardiovascular disease'/de OR 'brain ischemia'/exp
OR 'insulin response'/exp OR 'glucose blood level'/exp OR 'insulin blood level'/exp OR hyperinsulinism/exp OR 'lipid blood level'/exp OR
(inflammation/de AND (marker/de OR 'C reactive protein'/exp OR cytokine/de OR fibrinolysis/exp OR 'tumor necrosis factor alpha'/exp)) OR 'chronic
inflammation'/exp OR atherosclerosis/de OR 'atherosclerotic plaque'/de OR 'carotid atherosclerosis'/exp OR 'coronary artery atherosclerosis'/exp OR
obesity/de OR 'body mass'/de OR 'abdominal obesity'/de OR 'mortality'/exp OR 'oxidative stress'/de OR 'reactive oxygen metabolite'/de OR 'lipid
peroxidation'/de OR 'isoprostane derivative'/de OR 'malonaldehyde'/de OR 'lipoxygenase'/de OR 'myeloperoxidase'/de OR (diabet* OR
((cardiovascular OR coronar®) NEAR/3 (disease* OR event*)) OR cvd OR cvds OR ((ischemi* OR ischaemi* OR fail* OR insufficien*) NEAR/3 (heart
OR cardia*)) OR (cerebrovascular* NEAR/3 accident*) OR cva OR stroke* OR (brain NEAR/3 (ischemi* OR ischaemi*)) OR ((glucose OR sugar OR
insulin* OR lipid* OR cholester* OR triacylglycerol* OR triglyceride*) NEAR/6 (level* OR blood OR serum OR plasma* OR concentration*)) OR
glucosaem* OR glucosem™ OR glycaem* OR glycem* OR hyperinsulin* OR hypoinsulin* OR insulinaem* OR insulinem* OR (insulin NEAR/3
(response OR dependen* OR resistan* OR sensitiv*)) OR hypercholesterol* OR (inflammat* NEAR/3 (chronic* OR marker* OR biomarker* OR
interleukin® OR crp OR 'c reactive' OR cytokine® OR fibrinolys* OR fibrinogenlys* OR 'tumor necrosis factor' OR tnf)) OR atherosclero* OR obes* OR
'body mass' OR bmi OR mortalit* OR (oxidative NEAR/3 stress*) OR (reactive NEAR/3 oxygen* NEAR/3 (metabolite* OR species)) OR (lipid* NEAR/3
(peroxidat* OR autooxidat* OR autoxidat*)) OR lipoperoxidat* OR lipo-peroxidat* OR isoprostan® OR malonaldehyde* OR lipoxygenase* OR
myeloperoxidase*):ab,ti) NOT ([animals)/lim NOT [humans]/lim) NOT ([Conference Abstract]/lim OR [Letter]/lim OR [Note]/lim OR [Editorial]/lim)



https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=121110

Medline Ovid

(exp "Phytoestrogens"/ OR "Soybeans"/ OR exp "Soybean Proteins"/ OR exp "Soy Foods"/ OR "Trifolium"/ OR exp "Isoflavones"/ OR
(phytoestrogen* OR phytooestrogen* OR phyto-estrogen* OR phyto-oestrogen* OR soybean* OR soy OR "red clover" OR Trifolium OR Isoflavon* OR
daidzein OR genistein* OR flaxseed OR ((herb* OR plant*) ADJ6 (estrogen* OR estrogen*)) OR tofu).ab,ti.) AND (exp "Diabetes Mellitus"/ OR
"Cardiovascular Diseases"/ OR "Heart Failure"/ OR "Heart Diseases"/ OR exp "Coronary Artery Disease"/ OR exp "Myocardial Ischemia"/ OR exp
"Stroke"/ OR "Atherosclerosis"/ OR exp "Brain Ischemia"/ OR "Insulin Resistance"/ OR glucose/bl OR insulin/bl OR exp Hyperinsulinism/ OR lipids/bl
OR (inflammation/ AND (biomarkers/ OR "C-Reactive Protein"/ OR cytokines/ OR fibrinolysis/ OR "Tumor Necrosis Factor-alpha"/)) OR "Plaque,
Atherosclerotic"/ OR "Carotid Artery Diseases"/ OR exp obesity/ OR "Body Mass Index"/ OR "mortality"/ OR mortality.xs. OR Oxidative Stress/ OR
Reactive Oxygen Species/ OR Lipid Peroxidation/ OR Isoprostanes derivative/ OR Malondialdehyde/ OR Lipoxygenase/ OR (diabet* OR
((cardiovascular OR coronar*) ADJ3 (disease* OR event*)) OR cvd OR cvds OR ((ischemi* OR ischaemi* OR fail* OR insufficien*) ADJ3 (heart OR
cardia*)) OR (cerebrovascular* ADJ3 accident*) OR cva OR stroke* OR (brain ADJ3 (ischemi* OR ischaemi*)) OR ((glucose OR sugar OR insulin*
OR lipid* OR cholester* OR triacylglycerol* OR triglyceride*) ADJ6 (level* OR blood OR serum OR plasma* OR concentration*)) OR glucosaem* OR
glucosem* OR glycaem* OR glycem* OR hyperinsulin®* OR hypoinsulin®* OR insulinaem* OR insulinem* OR (insulin ADJ3 (response OR dependen*
OR resistan* OR sensitiv*)) OR hypercholesterol* OR (inflammat* ADJ3 (chronic* OR marker* OR biomarker* OR interleukin* OR crp OR "c reactive"
OR cytokine* OR fibrinolys* OR fibrinogenlys* OR "tumor necrosis factor" OR tnf)) OR atherosclero* OR obes* OR "body mass" OR bmi OR
mortalit*).ab,ti.) NOT (exp animals/ NOT humans/) NOT (letter OR news OR comment OR editorial OR congresses OR abstracts).pt.

Cochrane

((phytoestrogen* OR phytooestrogen* OR phyto-estrogen* OR phyto-oestrogen* OR soybean* OR soy OR 'red clover' OR Trifolium OR Isoflavon* OR
daidzein OR genistein* OR flaxseed OR ((herb* OR plant*) NEAR/6 (estrogen* OR estrogen*)) OR tofu):ab,ti) AND ((diabet* OR ((cardiovascular OR
coronar*) NEAR/3 (disease* OR event*)) OR cvd OR cvds OR ((ischemi* OR ischaemi* OR fail* OR insufficien*) NEAR/3 (heart OR cardia*)) OR
(cerebrovascular* NEAR/3 accident*) OR cva OR stroke* OR (brain NEAR/3 (ischemi* OR ischaemi*)) OR ((glucose OR sugar OR insulin* OR lipid*
OR cholester* OR triacylglycerol* OR triglyceride*) NEAR/6 (level* OR blood OR serum OR plasma* OR concentration*)) OR glucosaem* OR
glucosem* OR glycaem™ OR glycem* OR hyperinsulin® OR hypoinsulin®* OR insulinaem* OR insulinem* OR (insulin NEAR/3 (response OR dependen*
OR resistan* OR sensitiv*)) OR hypercholesterol* OR (inflammat* NEAR/3 (chronic* OR marker* OR biomarker* OR interleukin®* OR crp OR 'c
reactive' OR cytokine* OR fibrinolys* OR fibrinogenlys* OR 'tumor necrosis factor' OR tnf)) OR atherosclero* OR obes* OR 'body mass' OR bmi OR
mortalit* OR (oxidative NEAR/3 stress*) OR (reactive NEAR/3 oxygen* NEAR/3 (metabolite* OR species)) OR (lipid* NEAR/3 (peroxidat* OR
autooxidat* OR autoxidat*)) OR lipoperoxidat* OR lipo-peroxidat* OR isoprostan* OR malonaldehyde* OR lipoxygenase* OR myeloperoxidase*):ab,ti)

Web of science

TS=(((phytoestrogen* OR phytooestrogen* OR phyto-estrogen* OR phyto-oestrogen* OR soybean* OR soy OR "red clover" OR Trifolium OR
Isoflavon* OR daidzein OR genistein* OR flaxseed OR ((herb* OR plant*) NEAR/5 (estrogen* OR estrogen*)) OR tofu)) AND ((diabet* OR
((cardiovascular OR coronar*) NEAR/2 (disease* OR event*)) OR cvd OR cvds OR ((ischemi* OR ischaemi* OR fail* OR insufficien*) NEAR/2 (heart
OR cardia*)) OR (cerebrovascular* NEAR/2 accident*) OR cva OR stroke* OR (brain NEAR/2 (ischemi* OR ischaemi*)) OR ((glucose OR sugar OR
insulin* OR lipid* OR cholester* OR triacylglycerol* OR triglyceride*) NEAR/5 (level* OR blood OR serum OR plasma* OR concentration*)) OR
glucosaem* OR glucosem™ OR glycaem* OR glycem* OR hyperinsulin* OR hypoinsulin* OR insulinaem* OR insulinem* OR (insulin NEAR/2
(response OR dependen* OR resistan* OR sensitiv*)) OR hypercholesterol* OR (inflammat* NEAR/2 (chronic* OR marker* OR biomarker* OR
interleukin® OR crp OR "c reactive" OR cytokine* OR fibrinolys* OR fibrinogenlys* OR "tumor necrosis factor" OR tnf)) OR atherosclero* OR obes*
OR "body mass" OR bmi OR mortalit* OR (oxidative NEAR/3 stress*) OR (reactive NEAR/3 oxygen* NEAR/3 (metabolite* OR species)) OR (lipid*




NEAR/3 (peroxidat* OR autooxidat* OR autoxidat*)) OR lipoperoxidat* OR lipo-peroxidat* OR isoprostan* OR malonaldehyde* OR lipoxygenase* OR
myeloperoxidase*)) AND human*) AND DT=(article)

Google scholar
phytoestrogens|soybean|soy|"red clover"|Trifolium|lsoflavones diabetes|"cardiovascular|coronary disease|event"|"ischemic
heart"|cva|stroke|"brain|heart|cardiac ischemia"|obesity|"body mass"|bmi|mortality




Supplementary Table 2. Risk of bias assessment of the randomized controlled trials (RCT) based on the Cochrane
Collaboration’s tool

Random . s -
Lead author, sequence Allocation Selective Bllr?d_lng of Blinding of Incomplete _ Study3
year of - concealment ] participants/ outcome Other bias :
g generatio 1 reporting 2 outcome quality
publication n personnel assessment
Aubertin-
Leheudre et al, ? ? + + + > - Poor
2007(1)
Bakhtiary et al, .
2012, 2019(2, 3) ¥ ¥ * * * ¥ - Fair
Barrasa at al .
0 ? ?
2018(4) ? / + + + i i Fair
Basaria et al,
2009 (lipids)(5) ¥ ¥ ¥ ¥ ¥ ¥ ¥ Good
Beavers et al, Poor
2009(6) et ? ? + + + & -
2010(7)
Blum et al
' ? ? -
2003(8) ? ? + + + + Poor
Brandao et al. .
? ?
2009(9) / / + + + + + Fair
Braxas et al,
2019(10) + + + + + + + Good
Campbell et al. "
2010(11) : + + + + + + Good
Charles et al,
2009(12) + + + + + + + Good
Chieci et al
g ? ? -
2002(13) ? ? + + i i Poor
Choquette et al, o o
2011(14) ? ? + + + + - Poor
Chrisafulli et al )
0 ? ?
2005(15) ' ' * * * * * el
Colacurci et al, + + + > + + ) Poor

2005(16)




Curtis et al,
2012(17) and
2013(18)
D’Anna et al,
2005(19)
Dewell et al,
2002(20)
Dodin et al,
2005(21) and
2008(22)
Evans et al,
2007(23)
Garrido et al,
2006(24)
Greany et al,
2008(25)
Hale et al,
2002(26)
Hall et al,
2005(27) and
2006(28)
Hallund et al,
2006 (1)(29) and
2008(30)
Hallund et al,
2006 (2)(31)
Hanachi et al.
2007(32)
Hidalgo et al,
2005(33)
Hodis et al,
2011(34)
Howes et al,
2003(35)
Jassi et al,
2010(36)
Katz et al,
2007(37)

Poor

Fair

Poor

Good

Fair

Poor

Poor

Poor

Poor

Poor

Poor

Poor

Fair

Good

Poor

Fair

Fair




Kim et al,
2013(38)
Lissin et al.
2004(39)
Liu et al,
2012(40),
2013(41) and
2014(42)
Liu et al,
2015(43)
Ma et al,
2013(44)
Maesta et al,
2007(45)
Nahas et al,
2007(46)
Nestel et al,
1999(47)
Nikander et al,
2003(48) and
2004(49)
Okamura et al.
2008(50)
Reimann et al,
2006(51)

Rios et al,
2008(52)
Ryan-Borchers
et al, 2006(53)
Shidfar et al,
2009(54)
Steinberg et al,
2003(55)
Teede et al,
2005(56)
Terzic et al,
2012(57)

Fair

Poor

Fair

Fair

Good

Poor

Good

Poor

Fair

Fair

Poor

Poor

Fair

Poor

Fair

Fair

Good




Turhan et al,

2009(58) * * * ’ ’ ' _ e
\zlgcr)r;?gg;an etal, + . ¥ + + + - Fair
Al '-’ : - * * '
e ? ? : + + * -
g\é% 23/}/6H2)et al, 2 2 + - + + - Poor
\2(816;( gzla,) + ? - + + + + Fair
\2(88?( g‘t1 )al, 2 ? + - + + - Poor
58?8(962’; al, . ? + + + + - Fair

Risk of bias assessment of the randomized controlled trials (RCT) based on Cochrane risk of bias tool. The Cochrane Collaboration’s tool evaluates
seven possible sources of bias: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting and other bias. Risk of bias of each item was judged as low (+), high (-) or unclear (?).
'In case of clearly explained randomization procedure in a double blind trial, even if the allocation is not mentioned or described we have considered
that the study has low risk of bias in this domain

’In case that blinding procedure or outcome was not sufficiently described we have considered studies to have low risk of bias in this domain as the
outcome measurement was not likely to be influenced by lack of blinding (biomarkers are measured in blood using standardized laboratory
measurements)

*Thresholds for Converting the Cochrane Risk of Bias Tool to AHRQ Standards (Good, Fair, and Poor)

Good quality: All criteria met (i.e. low risk for each domain)

Fair quality: One criterion not met (i.e. high risk of bias for one domain) or two criteria unclear, and the assessment that this was unlikely to have
biased the outcome, and there is no known important limitation that could invalidate the results. Poor quality: One criterion not met (i.e. high risk of
bias for one domain) or two criteria unclear, and the assessment that this was likely to have biased the outcome, and there are important limitations
that could invalidate the results. Poor quality: Two or more criteria listed as high or unclear risk of bias




Supplementary Table 3. Baseline and end-study estimates of RCTs included in the meta-analysis

Intervention

Outcome

Lead Author, Intervention Group Control Group
publication No. of Baseline End study No. of Baseline End study
date Participa mean * SD mean * SD Participa mean * SD mean = SD
nts nts
Aubertin- Isoflavones, 70 mg/d CRP, mg/L 10 4.5+£3.9 6.3+2.9 10 2.5+3.5 3.8+2.1
Leheudre et LDL, mmol/L 3.311£0.79 3.29+0.59 3.41+0.80 3.39+0.53
al, 2007(1) TG, mmol/L 1.310.77 1.310.64 1.43+0.68 1.55+1.07
TC, mmol/L 5.4+0.82 5.26+0.54 5.63+0.77 5.54+0.83
HDL/TC, mmol/L 3.82+1.18 4.01+£1.13 3.81+1.14 5.54+0.83
HDL, mmol/L 1.48+0.31 1.37+0.25 1.55+0.32 1.44+0.38
Bakhtiary et | Soy nut, 35 g/d Fibrinogen, g/L 25 3.1710.34 2.9840.29 25 3.1440.43 3.06+0.3
al, 2012(2) CRP, mg/L 3.2+1.8 2.941.9 3.0+2.28 3.0+1.54
and 2019(3) TC, mmol/l 5.95+0.65 5.1940.61 6.03+0.62 5.81+0.62
TG, mmol/L 2.39+0.45 2.2610.48 2.4+0.55 2.35+0.56
HDL, mmol/L 1.14+0.17 1.20+0.15 1.14+0.19 1.13+0.20
LDL, mmol/L 3.9840.73 3.3940.65 3.9440.65 3.92+0.77
Apo A-1, g/L 1.8+£1.02 2+1.0 1.6+1.0 1.6+0.9
Apo B, g/L 1.5+£0.48 1.2+0.4 1.5+£0.8 1.6+0.7
Textured soy Fibrinogen, g/L 3.17+£0.43 3.02+0.31
protein, 35 g/d CRP, mg/L 3.1£2.16 2.9+1.9
TC,mmol/L 5.93+0.72 5.311+0.69
TG, mmol/L 2.39+0.48 2.261+0.49
HDL, mmol/L 1.11+0.12 1.16+0.11
LDL, mmol/L 4+0.74 3.4840.7
Apo A-1, g/L 1.8+1.1 1.9+1
Apo B, g/L 1.5+£0.5 1.2+0.5
Soy nut, 35 g/d MDA, ymol/l 25 4.9+3.12 4.2+3.03 25 5.3+2.42 5.3+2.17
TAC, umol/l 1302.04£392.83 | 1516.3+343.81 1305.1£347.19 | 1350.2+410.32
Textured soy MDA, umol/l 4.9+1.47 4.3+1.65
protein, 35 g/d TAC, umol/l 1305.34£392.92 | 1503.4+305.53
Barrasa et al, | Soy isoflavone TC, mmol/L 20 5.13+0.68 5.00+0.58 15 4.87+0.62 5.01+0.56
2018(4) extract, 100 mg LDL, mmol/L 3.10+0.94 2.92+0.77 2.97+0.50 3.10£0.50
HDL, mmol/L 1.30+0.43 1.37+0.27 1.18+0.38 1.12+0.38
TG, mmol/L 1.53+0.39 1.51+0.27 1.53+0.35 1.58+0.26
APO A1, g/L 1.56+0.35 1.58+0.46 1.40+0.32 1.37+0.30




Apo B, g/L 1.2240.34 1.074+0.34 1.09+0.30 1.29+0.38
sP-selectin, ng/mL 44.447.2 42.847.5 42.6+9.9 43.1+£10.3
Basaria et al, | Soy isoflavones, 140 TC, mmol/L 38 5.48+0.14 5.4+0.16 46 5.69+0.14 5.63+0.14
2009(5) mg HDL, mmol/L 1.88+0.07 1.7740.08 2.02+0.07 2.03+0.07
TG, mmol/L 1.03+0.09 1.10+0.10 0.99+0.07 0.95+0.07
LDL, mmol/L 3.1540.12 3.1240.13 3.2110.11 3.174£0.11
Beavers et Soymilk, 90 mg Superoxide dismutase 16 1.26 £ 0.62 1.25+0.46 15 1.17 £ 0.30 1.09 £ 0.38
al, 2009(6) levels, SOD
and 2010(7) Cyclooxygenase-2, Cox- 1.78 £ 1.39 1.74 £1.23 1.16 £ 1.06 1.08 £ 0.96
2
Glutathione peroxidase, 146.31 £ 35.05 | 140.24 + 32.31 137.12 £ 26.74 | 137.46 £ 33.54
GPx
Tumor necrosis factor g, 2.79+£0.93 2.71+£1.01 2.99+1.20 3.53+£0.85
TNF-a
IL-18 0.78 £ 0.38 0.73+0.29 0.74+£0.22 0.77£0.22
IL-6 2.27+1.16 2.10+0.78 2.22+1.29 248 £ 1.63
TC, mmol/L 16 4.95+0.74 5.07+0.91 16 5.38+0.61 5.52+1.05
TG, mmol/L 1.17+0.90 1.19+0.82 1.28+0.93 1.27+0.71
LDL, mmol/L 2.76+0.63 2.8840.79 2.99+0.52 3.17+0.87
HDL, mmol/L 1.63+0.31 1.62+0.34 1.73+0.45 1.76+0.40
Blum et al, Isolated soy protein, TC, mmol/L 24 6.99 +0.82 6.25+0.93 24 6.99 +0.82 6.18+0.83
2003(8) 25 g/d LDL, mmol/L 4.62+0.74 3.7+£0.74 4.54+0.74 3.57+0.74
HDL,mmol/L 1.56+0.46 1.53+0.34 1.56+0.46 1.60+0.39
Brandao et Isoflavones, 80 mg/d Hcy, ymol/L 19 10.94+1.85 10.41+2.24 19 12.46+3.0 11.22+2.65
al, 2009(9) Superoxide dismutase 13.842.13 10.49+2.63 13.93+1.83 11.73+£3.29
activity (SOD), U/mg Hb
TBARS, nmol/mL 2.63+0.56 1.63+0.63 2.61+1.11 1.99+0.71
Catalase activity, 83.27+28.8 106.69+18.0 81.64 +23.61 110.81+£16.74
U/mg Hb
Total glutathione, 6.32 £1.17 7.16+£0.91 6.01+1.02 6.88+0.98
pumol /g Hb
Braxas et al, | Genistein, 54 mg/d TC, mmol/L 30 4.83+1.28 4.58+1.1 30 4.92+0.92 4.89+1.06
2019(10) TG, mmol/L 2.23+0.86 1.83+0.59 2.21+0.72 2.240.88
HDL, mmol/L 0.85+0.29 0.96+0.28 0.87+0.23 0.89+0.18
LDL, mmol/L 3.64+1.07 3.55+1.08 3.731£0.96 3.7+0.97
TAC, mmol 1.37+0.21 1.57+0.32 1.44+0.33 1.40+0.27
MDA, ymol/L 2.58+0.52 2.16+£0.43 2.46+0.46 2.4340.51
Campbell et | Soy protein TC, mmol/L 35 5.97 £0.93 6.27 £0.95 27 6.13 £0.91 6.57 £0.93




al, 2010(11) isoflavones 60 mg/d TG, mmol/L 1.34 £0.70 1.53 +£0.71 1.48 £0.69 1.69 +0.69
HDL, mmol/L 1.47 +0.38 1.56 +0.38 1.49 +0.36 1.62 +0.38
LDL, mmol/L 3.88 £0.90 4.01 £0.90 3.94 £0.87 4.16 +£0.89
Charles et al, | Soy isoflavones, 160 IL-6, pg/mL 32 2.18+1.75 2.1241.53 43 1.61+0.98 1.56+0.92
2009(12) mg/d TNF-a, pg/mL 1.93+1.53 1.72+1.24 0.61+0.07 0.66+0.66
Adiponectin, pg/mL 18.6+£9.45 20.648.71 19.7£7.15 19.248.26
Leptin, ng/mL 25.9+16.8 28.6£16.7 25.2+18.6 25.8+18.7
Chrisafulli et | Genistein, 54 mg/d Fibrinogen, g/L 30 3.6+ 0.66 3.18 £0.66 30 3.7+0.28 3.83 £0.22
al, 2005(15) platelet (PLT) count 228 286 + 244 428 232 333 235100
,mmc 54142 73172 87747 1$43895.5
Chieci et al, | Soy diet, 60 mg TC, mmol/L 24 -0.2240.79 43 -0.07+0.52
2002(13) isoflavones HDL, mmol/L -0.05+0.18 -0.09+0.16
LDL, mmol/L -0.1640.71 0.008+0.50
TG, mmol/L -0.0410.53 0.041+0.26
APO A1, g/lL -0.344+0.34 -0.42+0.29
Apo B, g/L -0.111+0.22 -0.092+0.13
Choquette et | Isoflavones, 70 mg/d TC,mmol/L 23 5.4+0.88 5.32+0.7 22 5.58+0.86 5.64+0.78
al, 2011(14) HDL,mmol/L 1.49+0.34 1.45+0.29 1.5740.32 1.5340.36
LDL, mmol/L 3.24+0.75 3.25+0.65 3.34+0.81 3.45+0.65
TG,mmol/L 1.47+0.67 1.3440.59 1.44+0.73 1.44+0.89
Colacurci et | Genistein 60 mg/d, Prothrombin, V/min 29 0.05+0.03 | 0.04 £0.03 28 0.04 + 0.01 0.04 £ 0.02
al, 2005(16) Daidzein 30 mg/d Fibrinogen, g/L 2.85+0.6 2.81+0.35 2.78 + 0.56 2.86 + 0.68
Plasminogen activator 21.2+3.8 205+29 221+£33 242+34
inhibitor-1, PAI-1, ng/mL
D-dimer, ng/mL 108.6 +64.7 | 104.0+71.4 105.8 + 69.2 109.3 £ 76.0
vWHI, 1U/dL 91.3+4.7 89.0+5.2 90.9+5.0 93.4+4.8
sE-selectin, ng/mL 89.0+49.3 |54.9+33.8 92.3+52.3 87.6 + 56.9
P-selectin, ng/mL 186.3+74.5 [ 147.0+79.4 179.7 £ 78.3 185.2+76.0
sVCAM-1, ng/mL 590.2 + 529.1 £ 167.5 605.3+159.4 | 618.0 £ 152.7
163.6
sICAM-1, ng/mL 343.1+£96.4 | 282.6 + 82.4 338.6 £ 80.5 334.0 £ 87.3
HDL, mmol/L 1.6+0.5 1.5+0.6 1.5+0.5 1.5+0.4
LDL, mmol/L 3.740.3 3.8+0.4 3.610.4 3.6+0.3
TG, mmol/L 1.5+0.6 1.720.5 1.6+0.8 1.7+0.9
LP(a), mg/dL 10.244.8 9.944.5 10.945.1 11.244.3
Curtis et al, Flavonoids plus 100 NO, ymol/L 47 49.5 £26.05 | 45.4+20.57 46 433+ 19.7 411+ 204
2012(17) and | mg isoflavones ET-1, pg/mL 1.6 £ 0.69 1.7+ 0.69 1.6+ 0.68 1.5+ 0.68




2013(18) NO:ET1 38.8+ 26.7 | 33.3+ 19.9 35.3 +25.8 32.7+ 21.7
Angiotensin-converting 125.9+227.6 | 127.6+218.7 95.7+130.2 94.3£137.0
enzyme, ACE,mg/mL
CIMT, mean, mm 0.75+0.14 0.761+0.14 0.75+0.14 0.74+0.14
TG, mmol/L 1.44+0.62 1.46+0.62 1.69+0.81 1.81+1.02
LDL, mmol/L 2.21+0.48 2.104£0.48 2.20+0.68 2.24+0.61
TC, mmol/L 4.26+0.62 4.22+0.69 4.29+0.75 4.350.75
HDL, mmol/L 1.40+0.34 1.45+0.34 1.34+0.34 1.35+0.41
Pulse wave velocity, 18 8.9+2.74 8.8+1.37 17 9.5+2.71 10.1+£2.71
PWV, m/s”
Dodin et al, Flaxseed, 40 g/d TC, mmol/L 85 5.67+0.75 5.66+0.72 94 5.7840.71 5.96+0.72
2005(21) LDL, mmol/L 3.4310.69 3.45+0.67 3.5+0.64 3.64+0.67
HDL, mmol/L 1.72+0.33 1.68+0.35 1.74+0.39 1.77+0.38
TG, mmol/L 1.12+0.45 1.15+0.53 1.16+0.57 1.17+0.72
Dodin et al, Flaxseed, 40 g/d Fibrinogen, g/L 85 +0.08+0.53 94 +0.04+0.56
2008(22) CRP, mg/L 0.07+1.77 0.16+1.92
ApoA-1, g/L 0.07+0.24 0.18+0.27
APO B, g/L 0.03+0.13 0.07+0.18
LP(a), g/L 0.04+0.07 0.06+0.1
D‘Anna et al, | Genistein, 54 mg/d Hcy, ymol/L 30 11.36+2.14 10.72+2.39 30 11.26+1.81 11.5+2.28
2005(19) CRP, mg/L 1.73+1.70 2.1312.34 1.69+1.15 1.74+1.16
Dewell et al, | Isoflavones, 150 mg TC, mmol/L 20 6.8+0.89 6.5+0.96 16 6.3+2.0 6.4+1.6
2002(20) HDL,mmol/L 1.2+0.45 110.48 1.2+0.4 1+0.4
LDL, mmol/L 5.6+0.89 5.5+0.96 5.1+2.0 5.3+1.6
TG, mmol/L 0.8+0.45 1.2+0.48 1.3£0.8 1.3£0.8
Evans et al, Soy protein, 25 g/d FMD, % 22 8.60+7.20 | 5.51+10.11 22 8.60 + 7.20 4.53+7.84
2007(23) Soy protein, 25 g/d + FMD, % 8.60+7.20 | 7.50+9.85 8.60 £ 7.20 4.53+7.84
soy lecithin
Soy lecithin, 20g/d FMD, % 8.60+7.20 | 5.3546.13 8.60 + 7.20 4.53+7.84
Garrido et al, | Isoflavones TC, mmol/L 15 5.5+1 5.840.7 14 4.8+0.5 4.8+0.6
2006(24) HDL,mmol/L 1.4+0.3 1.8+0.4 1.8+0.6 1.7+0.2
LDL, mmol/L 3.4+0.4 3.7+0.3 2.9+0.3 3.1+0.4
TG, mmol/L 1.3£0.2 1.4+0.2 1.4+0.2 1.4+0.2
Apo A-1, g/L 1.2+0.6 1.5+£0.5 1.3£0.5 1.1£0.4
APO B, g/L 1.86+0.2 1.8+0.2 1.78+0.1 1.82+0.2
Greany et al, | Isoflavone- CRP, mg/L 34 2.6+3.3 2.95+3.83 34 2.6+3.3 2.31+2.21
2008(25) containing Hcy, umol/L 10.4+3.2 9.59+2.23 10.4+3.2 9.46+2.43




soy protein isolate, sE-selectin, ng/mL 37.6£19.6 35.4+14.6 37.6£19.6 35.7£13.6
44 mg/d sVCAM-1, ng/mL 8541176 823+152 8541176 816151
sICAM-1, ng/mL 211140 214+38 211440 211+33
Hall et al, Cereal bars, 100 mg CRP, mg/L 117 1.71+£1.89 1.70+£1.89 117 1.64+£1.73 1.76+£1.83
2005(27) and | isoflavones vWF, 1U/dL 104.96+£53.7 | 105.46+53.07 103.27£49.46 | 99.99+39.92
2006(28) 7
MCP-1, ng/mL 259.36+95.9 | 260.43+£101.23 262.41+85.74 260.49+106.17
3
sE-selectin, ng/mL 42.14+15.41 | 42.17+15.82 40.67+15.05 41.26+15.17
sICAM-1, ng/mL 215.04+51.6 | 220.44+52.77 217.45+52.21 217.78+48.28
sVCAM-1, ng/mL 504.79+134. | 503.48+146.66 498.14+129.0 | 499.76+135.88
39
ET-1, pg/mL 1.15+0.39 1.20+0.43 1.15+0.39 1.21+0.40
TC, mmol/L 6.03+1.32 6.13+1.34 5.96+1.19 6.10+1.22
LDL, mmol/L 3.88+1.11 3.84+1.11 3.81+£1.02 3.83+1.04
HDL, mmol/L 1.60+0.39 1.74+0.47 1.62+0.35 1.71+0.41
TG, mmol/L 1.21+0.50 1.22+0.48 1.19+0.46 1.22+0.52
LP(a) 226.24265.3 | 216.40+244.45 227.38+250.27 | 233.68+264.44
Hale et al, Soy isoflavones 80 TC, mmol/L 16 0.39+0.71 16 0.22+0.62
2002(26) mg /d LDL, mmol/L -0.03+0.99 0.12+0.66
HDL, mmol/L 0.01+0.2 0.01340.21
TG, mmol/L -0.01+0.43 -0.19+0.44
Hallund et al, | Lignan complex, 500 NOXx, umol/L 22 16.6948.5 20.55+12.4 22 16.5848.5 20.26+£13.09
2006(1)(29) mg/d ET-1, ng/L 12.7+£3.7 12.66+3.3 13.17+3.4 12.03+3.14
NOx:ET-1, ymol/ng 1.47+0.94 1.74+0.94 1.36+0.8 1.8+1.27
ADMA, umol/L 0.47+0.05 0.48+0.05 0.48+0.05 0.48+0.05
Arginine, pmol/L 89.65+14.4 | 92.92+15.8 89.38+11.5 91.1£14.1
9
SDMA, pymol/L 0.52+0.05 0.52+0.09 0.51+0.05 0.5+0.09
"Hallund et Lignan complex, 500 CRP, mg/L 22 1.11+0.36 0.98+0.23 22 0.96+0.25 1.14+0.23
al, 2008(30) mg/d IL-6, ng/L 1.36£0.28 1.21+0.15 1.21+0.15 1.16+0.23
Tumor necrosis factor a, 1.11+£0.14 1.09+0.12 1.13+0.15 1.08+0.1
TNF-a, ng/L
sICAM-1, ng/mL 210.5+18.5 | 214.5+16 209.5+14 217.25+13.75
sVCAM-1, ng/mL 357.25+18. | 361+40.5 360.75+29.25 | 367127
25
Monocyte 242.25+25. | 234.75+26.25 260+20 227.25+23.25
chemoattractant protein- 75




1, MCP-1, ng/L

Hallund et al, | Isoflavones, 50 Sum of nitrite and 28 27.7£14.3 31.1£16.9 28 25.4+7.95 20.4+5.8
2006(2)(31) mg/d nitrate, NOx, ymol/L
ET-1, ng/L 1.23+0.3 1.24+0.4 1.1£0.3 1.27+0.4
NOx:ET-1, ymol/ng 25.1+17.5 31.1£29.2 24.849.5 18.5+10.1
Hanachi et Soy protein, 12.5 g/d Total antioxidant 15 NA 1379.11187.4 10 NA 642.88+66.9
al, 2007(32) capacity
*Hidalgo et Isoflavones, 90 mg TC, mmol/L 53 5.8+0.97 5.5+0.83 53 5.8+£0.97 5.7+£0.88
al, 2005(33) HDL, mmol/L 1.03+0.30 1.03+0.25 1.03+0.30 1.06+0.26
LDL, mmol/L 3.8+0.8 3.3541.02 3.8+0.8 3.6+0.91
TG, mmol/L 2.25+0.88 2.04+0.82 2.25+0.88 2.74+1.88
Lp(a), mg/di 41.2+36.9 22.8+26.9 41.2+36.9 20.5+25.8
Hodis et al, Soy protein, 25 g/d CIMT, mean, uym/year 162 +4.77+8.99 163 +5.68+8.96
2011(34)
Howes et al, | Isoflavones, 50 mg TG, mmol/L 16 0.11+2.21 16 0.5+1.84
2003(35) TC, mmol/L 0.26+0.86 1.16+1.79
HDL, mmol/L 0.05tNA 0.06+0.23
LDL, mmol/L -0.05+0.99 0.62+0.89
Jassi et al, Soy protein 30 g/d TC, mmol/L 25 4.95+0.36 4.39+0.35 25 4.69+0.71 4.66+0.66
2010(36) containing 60 mg of TG, mmol/L 1.75+0.22 1.34+0.21 1.76+0.17 1.84+0.24
isoflavones HDL, mmol/L 1.06+0.15 1.25+0.21 1.06+0.16 1.10+0.18
LDL, mmol/L 3.09+0.37 2.50+0.42 2.83+0.76 2.74+0.73
Apo A1, g/L 1.29+0.15 1.31+0.15 1.3£0.05 1.31+0.05
Soy isoflavones 60 Apo B, g/L 1.391£0.2 1.2940.2 1.4110.2 1.42+0.2
mg/d TC, mmol/L 25 4.80+0.52 4.87+0.63
TG, mmol/L 1.73+0.20 1.48+0.25
HDL, mmol/L 1.13+0.18 1.16+0.18
LDL, mmol/L 2.87+0.63 2.78+0.69
Apo A1, g/L 1.29+0.15 1.37+0.2
Apo B, g/L 1.46+0.2 1.37+0.15
Katz et al, Soy isoflavones, 65 FMD, % 22 9.616.4 8.3+7.7 9.616.4 9.51+4.4
2007(37) mg genistin and Stimulus adjusted 0.1£0.1 0.0£0.1 0.1£0.1 0.1£0.0
daidzin response measure,
SARM
TC, mmol/L 5.8+1.03 5.47+0.92 5.8+1.03 5.39+0.64
TG, mmol/L 1.08+0.46 1.02+0.48 1.08+0.46 0.86+0.33
HDL, mmol/L 1.69+0.40 1.62+0.39 1.69+0.40 1.67+0.36




LDL, mmol/L 3.62+0.91 3.4+0.84 3.62+0.91 3.34+0,59
LDL/HDL ratio 0.06+0.02 0.06+0.02 0.06+0.02 0.05+0.02
Kim et al, Isoflavones, 70 mg/d TC, mmol/L 42 5.131£0.85 4.93+0.97 43 5.484£1.03 5.24+0.90
2013(38) TG, mmol/L 1.2640.71 1.08+0.66 1.2740.66 1.36+0.97
LDL, mmol/L 2.96+0.7 2.86+0.73 3.25+0.92 3.16+0.81
HDL, mmol/L 1.4940.36 1.4840.38 1.5240.37 1.5440.40
Lissin et al, Isoflavones, 90 mg/d FMD, % 20 +3.418.9 20 -0.617.6
2004
Liu et al, Whole soy, 40g/d FMD, % 90 13.73+ 7.11 | 13.56+ 5.53 90 11.5447.25 12.8245.27
2015(43) FMD, cm 0.42+0.19 0.44+0.17 0.37+0.21 0.42+0.16
Arterial stiffness index, 0.498+ 0.495+ 0.179 0.505+ 0.154 0.517+£0.173
AASI 0.174
Daidzein, 63mg/d FMD, % 90 12.06+£6.69 | 13.1946.17
FMD, cm 0.37+0.19 0.41+0.18
Arterial stiffness index, 0.485+ 0.496+ 0.180
AASI 0.168
Liu et al, Whole soy, 40g/d d Hs-CRP,mg/L 90 1.74+2.04 1.41+1.96 90 1.69+2.27 1.65+2.73
2014(42) TG, mmol/L 1.21+0.51 1.12+0.44 1.3940.69 1.48+0.7
TC, mmol/L 5.62+0.92 5.55+0.85 5.69+0.97 5.86+0.92
HDL, mmol/L 1.66+0.3 1.66+0.31 1.71+0.35 1.71+0.34
LDL, mmol/L 3.64+0.86 3.48+0.79 3.57+0.85 3.67+0.84
LDL/HDL ratio 2.27+0.72 2.18+0.66 2.17+0.63 2.24+0.68
CIMT mean, mm 0.703+0.12 | 0.689+0.124 0.745+0.110 0.730£0.107
7
CIMT max, mm 0.887+0.14 | 0.87410.141 0.9250.125 0.911£0.125
4
Daidzein, 63mg/d hs-CRP, mg/L 90 1.26+1.15 2.01+3.26
TG, mmol/L 1.39+0.74 1.28+0.6
TC, mmol/L 5.54+0.94 5.76+0.91
HDL, mmol/L 1.66+0.38 1.64+0.35
LDL, mmol/L 3.48+0.84 3.64+0.83
LDL/HDL ratio 2.19+0.67 2.31+£0.69
CIMT mean, mm 0.712+0.12 | 0.709+0.142
8
CIMT max, mm 1.147+2.18 | 0.896+0.171
1
Liu et al, Whole soy, 15g/d sICAM-1, ng/mL 60 408.61+246. | 364.2+215.0 60 371.9+207.2 388.8+222.0
2012(40) and 0




2013(41) sVCAM-1, ng/mL 543.7+243. | 532.7+262.0 551.8£196.1 519.61£224.7
8
E-selectin, ng/mL 30.3+9.2 27.3+9.2 29.2+9.6 28.6+9.8
TC, mmol/L 5.83+0.94 5.67+0.87 5.63+0.93 5.43+£0.92
TG, mmol/L 1.3540.79 1.394£1.02 1.320.7 1.2840.74
HDL, mmol/L 1.66+0.37 1.64+0.37 1.65+0.3 1.5840.3
LDL, mmol/L 3.94+0.9 3.82+0.85 3.81+0.88 3.68+0.82
LDL/HDL ratio 2.5+0.82 2.47+0.85 2.39+0.74 2.42+0.71
Isoflavones, 100 sICAM-1, ng/mL 60 396.7+217. | 398.3+225.4 60 371.9+207.2 388.8+222.0
mg/d 9
sVCAM-1, ng/mL 556.0+208. | 540.9+207.7 551.8+196.1 519.6+224.7
5
E-selectin, ng/ml 28.3+9.3 27.9+10.3 290.2+9.6 28.6+9.8
TC, mmol/L 5.38+0.73 5.36+0.82 5.63+0.93 5.43+0.92
TG, mmol/L 1.27£1.19 1.3+£0.96 1.320.7 1.2840.74
HDL, mmol/L 1.6+0.31 1.5540.26 1.65+0.3 1.5840.3
LDL, mmol/L 3.55+0.67 3.62+0.71 3.81+0.88 3.68+0.82
LDL/HDL ratio 2.28+0.55 2.39+0.56 2.39+0.74 2.42+0.71
Ma et al, Soybean B- TG, mmol/L 30 3.23x1.4 1.9940.85 30 3.79+1.32 3.84+1.26
2013(44) conglycinin, 2,3 g/d TC, mmol/L 6.43+£1.06 6.22+0.97 6.43+0.81 6.72+0.77
LDL mmol/L 3.91+0.95 3.39+0.58 3.68+0.69 3.87+0.86
HDL mmol/L 1.2140.29 1.234£0.26 1.1740.26 1.22+0.28
Apo A-1, g/L 1.5+0.14 1.61£0.19 1.54+0.09 1.69+0.21
Apo B, g/L 1.1340.13 0.98+0.13 1.09+0.09 1.1540.13
Soybean B- TG, mmol/L 30 3.2+0.74 2.41+0.78
conglycinin 4,6 g/d TC, mmol/L 6.53+£0.73 6.36+0.82
LDL, mmol/L 3.91+0.58 3.45+0.56
HDL, mmol/L 1.2040.36 1.16+0.14
Apo A-1, g/L 1.5240.15 1.68+0.24
Apo B, g/L 1.16£0.1 1.04+0.22
Maesta et al, | Soy protein, 25 g/d TC, mmol/L 10 5.95+0.71 5.2 £0.76 11 5.76+0.98 5.57+0.93
2007(45) HDL, mmol/L 1.62+0.34 1.5740.39 1.3240.25 1.28+0.22
LDL mmol/L 3.71+0.72 3.09+0.79 3.56+0.7 3.340.52
TG, mmol/L 1.3440.52 1.174£0.5 1.9340.71 1.7240.65
Nahas et al, | Soy extract, 40 mg/d TG, mmol/L 40 1.7240.73 1.56+0.57 40 1.66+0.88 1.9240.83
2007(46) TC, mmol/L 5.56+0.92 5.62+1.03 5.37+0.97 5.44+0.97
LDL, mmol/L 3.47+0.82 3.51+0.88 3.26+0.82 3.29+0.98




HDL, mmol/L 1.30+0.27 1.35+0.21 1.35+0.34 1.29+0.38
Nestel et al, Red clover TC, mmol/L 16 5.96+0.98 5.94+0.93 16 5.96+0.98 6.11+£0.82
1999(47) isoflavones, 40 mg/d HDL, mmol/L 1.57+0.25 1.68+0.27 1.57+0.25 1.6+0.23
LDL, mmol/L 3.81+0.89 3.77+0.94 3.81+0.89 4+0.82
TG, mmol/L 1.22+0.49 1.09+0.3 1.22+0.49 1.1+£0.41
Red clover TC, mmol/L 16 5.96+0.98 5.91+0.64
isoflavones, 48 g/d HDL, mmol/L 1.57+0.25 1.67+0.24
LDL, mmol/L 3.81+£0.89 3.7610.72
TG, mmol/L 1.22+0.49 1.05+0.36
Nlkander et 114 mg Isoflavones CRP, mg/L 56 1.16+1.03 1.10+£0.91 56 1.1£0.79 1.1+£0.84
al, 2003(48) E-Selectin, ng/mL 45.4+20.6 42.6+18.3 42.7+17.5 41.3+17.3
and 2004(49) NO,, umol/L 23.1£16.5 25.5£16.5 22.7£10 25.8416.5
TC, mmol/L 5.88+0.97 6.02+1.46 5.83+1.04 5.91+£1.13
LDL, mmol/L 3.87+0.93 4.08+£1.17 3.80+1.17 3.74+0.86
HDL, mmol/L 1.781£0.45 1.76£0.39 1.76£0.38 1.76+0.39
TG, mmol/L 1.22+0.57 1.2410.59 1.25£0.53 1.26x0.65
Apo B, g/L 1.10£0.24 1.13£0.33 1.1210.27 1.10£0.28
Apo A-1, g/L 1.58+0.23 1.5810.22 1.551£0.17 1.56+0.26
LP(a), mg/dL 17.21£20.4 | 17.9+23.32 17.58+£22.17 16.28+20.08
8
Okamura et Pueraria Mirifica, 20 HDL, mmol/L 12 1.620.1 2.1£0.1 7 1.620.1 1.610.1
al, 2008(50) mg/kg of miroestrol LDL, mmol/L 2.910.3 2.31£0.2 3.1+0.2 3.3£0.1
and 1 mg/kg or less LDL:HDL ratio 1.9+0.7 1.1+0.3 2+0.7 2.2+0.7
of isoflavonoids Apo A-1, g/L 1.4610.06 2.03+£0.07 1.35£0.05 1.41£0.07
Apo B, g/L 0.86+0.04 0.77+0.04 0.86+0.08 0.91+0.08
Ryan- Soymilk group: 706 Interferon-y, IFN-y, 18 10.1£19.32 | 25.7£19.5 19 8.4 £19.2 13.5+19.2
Borchers et mL soymilk/d pg/mL
al, 2006(53) containing 71.6+3.1 IL-2, pg/mL 11.31£0.42 11.41£0.42 11.41£0.44 11.5+0.44
mg isoflavones/d Tumor necrosis factor a, 2.45+4.54 2.46+5.09 2.26+4.66 1.98+5.71
TNF-a, ng/mL
706 mL cow milk/d INF-gamma, pg/mL 15 11.4£20.9 24.7+20.1 19 8.4 £19.2 13.5+£19.2
and isoflavone IL-2 pg/mL 11.31£0.39 11.4£0.39 11.41£0.44 11.5£0.44
tablets (70 mg Tumor necrosis factor q, 1.28+4.65 2.09+5.07 2.26+4.7 1.98+5.8
isoflavones/d) TNF-a, ng/mL
Reimann et Isoflavones, 50 mg/d tHey, umol/L 89 0.32+0.21 89 0.29+0.26
al, 2006(51) ADMA, mmol/L -0.02+0.02 0+£0.02
NOXx, umol/L 1£2.42 -2.6+1.83




Rios et al, Purified soy TC, mmol/L 25 5.30+0.90 5.19+1.1 22 5.77+1.52 567+1.27
2008(52) isoflavones LDL, mmol/L 3.41+0.81 3.18+1 3.85+1.36 3.49+1.01
(genistein and HDL, mmol/L 1.28+0.27 1.39+0.25 1.27+0.22 1.47+0.27
daidzein at 5% and TG, mmol/L 1.43+0.56 1.5+0.49 1.51+0.71 2.09+1.36
12%, respectively)
Terzic etal, | Soy containing TC, mmol/L 23 6.89+0.47 5.25+0.41 25 6.87+0.51 7.13+0.49
2012(57) genistein (39 mg/d) TG,mmol/L 3.01%0.39 1.69+0.41 3.1+0.39 3.22+0.39
and daidzein (1 LDL, mmol/L 5.1810.23 3.950.3 5.2+0.28 5.39+0.39
mg/d HDL, mmol/L 0.54+0.1 1.73+0.25 0.56+0.09 0.45+0.1
Red clover TC, mmol/l 26 6.92+0.47 5.3+0.42
containing 4 TG, mmol/L 3.07+0.44 1.711£0.59
isoflavones, LDL, mmol/L 4.97+0.23 3.80.31
biochanin A HDL, mmol/L 0.49+0.09 1.68+0.16
(23 mg/d), daidzein
(1 mg/d),
formononetin
(15 mg/d) and
genistein (1 mg/d)
Steinberg et | Isolated soy protein, TC, mmol/l 28 4.91+0.53 4.82+0.53 28 4.91+£0.53 510.53
al, 2003(55) | 25 g/d with naturally TG, mmol/L 1.03+0.53 1.04+0.53 1.03+0.53 0.98+0.53
occurring LDL, mmol/L 2.89+0.53 2.86+0.53 2.89+0.53 2.94+0.53
iso1;lg)vones (107.67 HDL, mmol/L 1.55+0.53 1.49+0.53 1.55+0.53 1.61+0.53
mg
Shidfar et al, | Isolated soy protein, Paraoxonase 1, PON1 21 50.76+7.58 55.69+4.62 21 52.78+7.56 51.07+8.03
2009(54) 25 g/d with trace LDL, mmol/L 4.96+0.38 4.43+0.34 5.07+0.39 4.97+0.32
amounts of HDL, mmol/L 0.95+0.17 1.06+0.09 1.0+0.24 1.0+0.25
isoflavones (1.82 TG, mmol/L 3.56+0.46 3.4+0.48 3.72+0.37 3.68+0.47
mg/d) TC, mmol/L 7.54+0.36 7.090.45 7.430.42 7.51+0.53
LDL/HDL 5.41+1.31 4.21+0.48 5.38+1.51 5.39+1.77
Teede et Soy protein isolate TC, mmol/L 19 6.2+1.31 5.2+0.31 21 5.8+0.92 5.3£0.92
al,2005(56) (40 g soy protein/d, LDL, mmol/L 4+0.87 3.3+0.87 3.610.92 3.3+0.92
118 mg HDL, mmol/L 1.6+0.44 1.5+0.44 1.6+0.46 1.4+0.46
isoflavones/d) LDL/HDL, mmol/L 2.7+0.87 2.4+0.87 2.5+1.38 2.7+1.38
Turhan et al, | 2 tablets/d Hcy, umol/L 45 7.5+ 1 6.7+0.9 45 87+1.8 86+1.5
2009(58) containing Isolated Nitrite/nitrate, umol/L 27.8+9.3 33+8.2 25+7.6 24+74
isoflavones 80 mg TC, mmol/L 6.82+0.96 6.38+0.77 6.29+0.76 6.45+0.76
isoflavones/d (29.8 LDL, mmol/L 4.25+0.73 3.810.61 4.07+0.65 4.09+0.51
mg genistein, 7.8 TG, mmol/L 1.740.57 1.36+0.49 1.77+0.73 1.7610.57




mg daidzein, and HDL, mmol/L 1.54+0.35 1.68+0.33 1.38+0.28 1.43+0.28
2.4 mg glycitein per LP(a), mg/dL 29.5+29.5 34+43.3 27.7+21.1 32.1£20.2
tablet)
"Verhoeven 50 mg isoflavones CRP, mg/L 56 1.22+0.29 1.33+0.46 59 1.06+0.3 1.8£0.3 4
et al, 2007 and 8 mg ADMA, pmol/L 0.464+0.05 | 0.467+0.052 0.467+0.060 0.467+0.063
deoxyacetein 3
SDMA, pymol/L 0.538+0.07 | 0.539+0.087 0.53940.072 0.546+0.064
0
Arginine, ymol/L 202+38 204147 202+38 207+39
Wangen et Isolated soy protein, TC, mmol/L 18 5.55+0.68 4.99+0.07 18 5.55+0.68 5.09+0.06
al, 2001(60) 65mg/d HDL, mmol/L 1.35+0.43 1.38+0.02 1.35+0.43 1.34+0.02
LDL, mmol/L 3.5310.81 3.05+0.05 3.5310.81 3.2240.05
TG, mmol/L 1.46+1.29 1.22+0.08 1.46+1.29 1.16+0.08
LDL/HDL ratio 29414 2.49+0.06 29414 2.7240.05
Apo A-1, g/L 1.17+0.02 1.14+0.02 1.17+0.02 1.11+0.02
Apo B, g/L 1.08+0.03 0.96+0.02 1.08+0.03 0.9840.02
Lp(a), mg/dL 25 +1 27.2+0.9 25.4941.12 26.8+0.8
Isolated soy protein, TC, mmol/L 5.55+0.68 4.93+0.06
132 mg/d HDL, mmol/L 1.35+0.43 1.36+0.02
LDL, mmol/L 3.5310.81 3.01+0.05
TG, mmol/L 1.46+1.29 1.22+0.08
LDL/HDL ratio 29+1.4 2.51+0.05
Apo A-1, g/L 1.17+0.02 1.15+0.02
Apo B, g/L 1.08+0.03 0.98+0.02
Lp(a), mg/dL 25.4941.12 | 27.4+0.8
Wu WH. et 50 g sesame seed TBARS-1 h, mmol/g 23 251+126 | 19.3+10.7 23 23.2 £9.1 244 +134
al, 2006(62) powder/d containing protein
lignans, 381 mg/d TBARS-3 h, mmol/g 82.51+16.8 75.3 £ 18. 83.7+£19.3 85.1+20.6
protein
TC, mmol/L 5.37+0.93 5.05+0.85 5.41+0.91 5.35+0.84
LDL, mmol/L 3.03+£0.97 2.72+0.83 3.19+0.7 3.14+0.73
HDL, mmol/L 1.33+0.33 1.31+0.33 1.35+0.29 1.33+0.31
TG, mmol/L 1.07+0.3 1.11+0.46 1.03+0.34 1.17+0.43
LDL/HDL ratio 2.42+0.68 2.27+0.8 2.45+0.68 2.46+0.82
Wu et J. al, Isoflavone TC, mmol/L 33 5.89+0.76 6.02+0.93 33 5.88+0.86 5.98+0.74
2006(61) conjugate, 75 mg/d HDL, mmol/L 1.92+0.47 1,96+0.45 1.85+0.39 1.99+0.38
from soy LDL, mmol/L 3.52+0.71 3.49+0.70 3.59+0.76 3.52+0.70
TG, mmol/L 0,95+0.43 0.98+0.54 1.16+0.55 0.99+0.37




Ye et al, Isoflavones from soy TC, mmol/L 30 5.5110.87 5.61+£0.95 30 5.2610.83 5.37+0.94
2012(63) germ extract, low- TG mmol/L 1.3940.59 1.431£0.71 1.47+0.92 1.67+1.61
dose: 84 mg/d LDL mmol/L 3.2310.65 3.20£0.71 2.99+0.72 2.93+0.76
HDL mmol/L 1.49+0.34 1.58+0.36 1.5040.31 1.5240.34
Apo A-1, g/L 1.20+0.22 1.20+0.20 1.23+0.20 1.21+0.23
Apo B100, g/L 1.0240.15 1.0140.19 0.95+0.16 0.93+0.19
Isoflavones from soy TC, mmol/L 30 5.38+1.00 5.56+1.18
germ extract, high- TG mmol/L 1.2610.69 1.3910.76
dose: 126 mg/d LDL mmol/L 3.071£0.75 2.9320.80
HDL mmol/L 1.59+0.41 1.68+0.44
Apo A-1, g/L 1.24+0.27 1.30+0.21
Apo B100, g/L 0.93+0.20 0.91+0.22
Yildiz et al, Genistein, 40 mg/d TC, mmol/L 20 5.81+0.12 4.82+0.08 20 5.51+0.07 5.45+0.1
2005(64) from soy TG mmol/L 1.73+0.71 1.72+0.55 1.67+0.59 1.73+0.63
LDL mmol/L 3.9840.79 3.434£0.92 3.92+0.81 3.95+0.92
HDL mmol/L 1.25+0.03 1.33+0.06 1.25+0.05 1.18+0.12
Zhang et al, Genistein, 60 mg/d TC, mmol/L 77 6.7+1.1 6.1+1.1 83 6.7+1.1 6.6+1.1
2019(65) TG, mmol/L 3.0+0.9 2.4+11 3.0+1.1 3.0+1.2
HDL, mmol/L 1.1£0.1 1.2+0.1 1.1£0.2 1.0+0.3
LDL, mmol/L 5.2+1.0 3.840.6 5.3+1.1 5.3x1.4
Apo-A-1, g/L 1.19+0.03 1.19+0.02 1.19+0.04 1.18+0.02
Apo-B, g/L 1.02+0.04 0.68+0.06 1.01+0.04 1.00+0.03

Abbreviations: ADMA, asymmetric dimethylarginine; Apo, apolipoprotein; CIMT, carotid intima media thickness; ET-1, Endothelin 1; FMD, flow mediated
diameter; Hcy, homocysteine; HDL, high density lipoprotein cholesterol; Hb, hemoglobin; (hs-)CRP, (high sensitive) C-reactive protein; IL, interleukin; LDL, low
density lipoprotein cholesterol; Lp(a), lipoprotein a; MCP-1, monocyte chemoattractant protein 1; SD, standard deviation; SDMA, symmetric dimethylarginine;
sICAM-1, soluble intracellular adhesion molecule 1; sVCAM-1, soluble vascular cell adhesion molecule 1; TBARS, thiobarbituric acid reactive substances; TG,
triglycerides; tHcy; total homocysteine; TC, total cholesterol; U/mg Hb, Units per mg of hemoglobin; vWF, von Willebrand Factor

*For serum lipids units were transformed from mg/dl to mmol/l; The rules for converting cholesterol units of TC (total cholesterol), HDL (high density lipoprotein)
and LDL (low density lipoprotein) are the same: To get from mg/dL to mmol/L multiply by 0.02586. Conversion for TG (triglycerides) is calculated differently: to
get from mg/dL to mmol/L multiply by 0.01129.

*To calculate the SD from 95% Cl we used the following formula: SD = VN = (upper limit — lower limit)/3.92. If the sample size was small then confidence
intervals was calculated using a value from a t distribution. The number 3.92 was replaced with a slightly larger numbers specific to the t distribution, which can
be obtained from tables of the t distribution with degrees of freedom equal to the group sample size minus 1(66).

*To calculate the mean and SD from median and interquartile range we used the Hozo formula(67) where m was median; a was low and b was high end of the
range. First formula (1) refers to sample size below 25, while second formula (2) refers to sample size above 25.




_ a+2m+b a-2m+b _ a+2m+b
(1) x= + (2) x=
4 4n

For very small samples (up to 15) the best estimator for the variance is the formula 4, in the other cases formula 3 can be used.

2 2
(3) s?= 1 a2 rmPe b (n-3)(a+m) +(m+b)2_n(a+2m+b +a-2m+b)
1 2 4 4 4n

, 1 (a-2m+b )} b-a)?
(4) s -E<T +(b-a) )

An automatized formula can be found online at http://vassarstats.net/median_range.htmi




Supplementary Table 4. Descriptive summary of RCTs investigating the associations between phytoestrogen
supplementation and oxidative stress

Lead Author,
Publication Year

Dietary Treatment Characteristics

Intervention type

Control type

Main findings

Soy derived

Bakthiari et al, 2019(3)

Textured soy protein cooked with
tumeric powder and lime or
roasted soy-nut, 35 g/d

No intervention

Consumption of soy showed a beneficial effect in elderly women with
borderline parameters of Metabolic Syndrome who suffered from a
hyperlipidemic, insulin resistance and oxidative stress.

Cosumption of soy significantly improved MDA and TAC as indicators
of lipid peroxidation and antioxidant activity

Beavers et al, 2009(6)

Dietary vanilla soy milk containing
90 mg/d of isoflavones

Reduced fat dairy
milk

No differences were observed between oxidative stress biomarkers
(SOD, GPx and COX-2) by dietary treatment group.

Brandao et al, 2009(9)

Tablets, 80 mg/d of soybean
derived isoflavones

Placebo tablets

Soy isoflavones did not improve oxidative stress parameters (plasma
lipid peroxidation, erythrocyte SOD and catalase activities and total
glutathione) in postmenopausal women complaining on insomnia.

Hanachi et al, 2007(32)

Daily soymilk consumption
containing 12.5 g of soy protein
with 13 mg Genistein and 4.13 mg
Daidzein

No intervention

Total antioxidant capacity in control and soymilk consumption group
was significantly increased after the intervention period

Shidfar et al, 2009(54)

Soy beans, 50 g/d soy protein
containing 164 mg/d of
isoflavones

Whey protein

A significant increase in PON-1 activity and after intervention as
compared with the baseline values in soy group.

Lignans

Hallund et al, 2006
(1)(29)

Muffin enriched with lignans
(secoisolariciresinol diglucoside,
SDG@G) isolated from flaxseed, 500
mg/d

Placebo muffin

Consumption of lignan complex enriched food did not affect serum
lipoprotein oxidation resistance or plasma antioxidant capacity.

Wu WH et al, 2006(62)

Dietary sesame seed powder
containing 381 mg/d of lignans

Rice powder placebo

— The serum y-tocopherol concentration and the ratio of serum a- or
y-tocopherol to plasma total cholesterol increased significantly
after sesame treatment, but did not change after rice, and the
values differed significantly between the 2 treatments.

— The lag time of LDL oxidation did not change after either
treatment.

— The levels of TBARS in LDL that was oxidized for 1 and 3 h



decreased significantly after sesame treatment, but not after rice,
and the values differed significantly between the 2 treatments.

Abbreviations: COX-2: cyclooxygenase-2; GPX,: glutathione peroxidase; LDL: low density lipoprotein cholesterol; MDA: malondialdehyde; PON-1:
paraoxonase 1; SOD:superoxide dismutase; TAC: total antioxidant capacity; TBARS: thiobarbituric acid reactive substances



Supplementary Table 5. Characteristics of RCTs included in meta-analysis

Lead Location Study | Sampl | Duratio | Diet/ Supplement Mean Mean Health status Years
Authpr, _ desig | e size n intervention Control age, y BMI,2 since
Publicatio n (weeks) kg/m menopaus
n Date e
Aubertin- Canada P 22 24 Capsule; Placebo 6615 23.62+2.1 | Obese, otherwise NA
Leheudre Isoflavones ,70 capsule 1 healthy non-smokers
et al, mg/d, extracted
2007(1) from soy
Bakhtiary Iran P 75 12 Dietary intake; Nothing 64.35+2.8 | 2844.03 Metabolic syndrome, | 15.9
et al, Group I: Textured 6 non-smokers
2012(2) soy protein 35 g/d,
and isoflavones 96.2
2019(3) mg/d; Group llI:

Soy nut 35 g/d,

isoflavones, 117.2

mg/d
Barrasa et | Chile P 35 12 Capsule; Placebo 64.74 32.13 No major illness, NA
al, 2018(4) Soyextract capsule non-smokers

withlsoflavones with starch

100 mg/d
Basariaet | USA P 84 12 Powder soy protein | Whole milk | 56 25.9 Healthy 5.6
al, 2009(5) 20 g/d containing protein

160 mg of total

isoflavones
Beavers USA P 31 4 Vanilla soy milk; Reduced- 54.4 25.8 Healthy non-smokers; | NA
et al, Isoflavones, 90 fat dairy markers were
2009(6) mg/d milk measured after
and downhill run-walk test
2010(7)
Blum et al, | Israel CcOo 24 6 Dietary; Isolated Milk protein | 555 NA Hypercholesterolemia | NA
2003(8) soy protein, 25 g/d , hon-smokers
Brandao et | Brazil P 38 16 Tablets, 200 mg Placebo 50-65 NA Insomnia NA
al, 2009(9) of Glycine tablets

max/soybean;

corresponding to
80 mg/d of




isoflavone mixture

Braxas et Iran 54 12 Genistein Placebo 57.66 31.06 Non-smokers with 6.48
al, Capsules, 54 mg/d | capsules, type 2 diabetes
2019(10) maltodextri
n

Campbell USA 62 48 Dietary; Soy Casein 54.3 28.03 Healthy 54
et al, protein provided as
2010(11) snack bar, drink

mix or cereal, 25

g/d corresponding

to isoflavones 60

mg/d
Charles et | USA 75 12 Powder; Soy Whole milk | 56.61+5.8 | 25.65+5.1 | Healthy 9+1.9
al, isoflavones protein 1 8
2009(12) (genistein, daizein,

glycitein),

160 mg/d
Chieci et Italy 108 24 Dietary; Control diet | 53.8 28.4 Healthy 4.8
al, Isoflavones, 40-60
2002(13) mg/d from soy
Choquette | Canada 45 24 Pills; Soy Placebo 58.5 301 Overweight/obese, 9.5
et al, isoflavones, otherwise healthy
2011(14) 70mg/d non-smokers
Chrisafulli | Italy 60 24 Tablets; Genistein, | Placebo 55.546.49 | 23.5+2.58 | Healthy NA
et al, 54 mg/d tablets
2005(15)
Colacurci Italy 57 24 Tablet; Genistein Placebo 55.15+3.8 | 25.89+1.7 | Healthy non-smokers | NA
et al, 60 mg/d, daidzein tablets 5 9
2005(16) 30 mg/d from soy
Curtis et UK 93 48 27 g flavonoid- Placebo 62.05 32.3 Non-smokers with 13.5
al, enriched type 2 diabetes
2012(17) chocolate/d [850
and mg flavan-3-ols (90
2013(18) mg epicatechin) +

100 mg isoflavones
(aglycone
equivalents)/d]
derived from soy




D‘Annaet | Italy P 55 24 Pills; Genistein, 54 | Placebo 50-60 NA Healthy NA
al, mg/d pills
2005(19)
Dewell et USA P 36 24 Tablets; Soy- Placebo, 69.4 25 Healthy; moderately NA
al, derived maltodextri hypercholesterolemic
2002(20) isoflavones, 150 n

mg/d
Dodin et Canada P 179 48 Dietary; Flaxseed, | Wheat 54.7 26.2 Healthy 5.3
al, 40 g/d; 21.071 ug germ
2005(21) total lignan placebo
and
2008(22)
Evans et USA CO 25 4 Dietary powder or | Placebo 61.58.2 26.34 Healthy non-smokers | 9.9
al, granules; included
2007(23) soy protein (SP)

containing

isoflavones (25

g/d) and soy

lecithin ( SL) (20

g/d); SP containing

isoflavones (25

g/d) and placebo

lecithin; placebo

protein (50:50

calcium/sodium

caseinate) and SL

(20 g/d);
Garrido et | Chile P 29 12 Capsules; Soy Placebo 53.52+3.5 | 26.94+2.5 | Healthy non-smokers | NA
al, isoflavones , 2
2006(24) approx. 100 mg/d

(2 capsules/d

containing

23.4+£3.4 mg

daidzein and

24.1+4.6 mg

genistein)
Greany et USA CO 34 6 Dietary powder; Powder; 55.7+6 25.0%4.3 With and without a | 9.2616.1
al, Soy protein isolate | milk protein history of  breast
2008(25) 0.38 g/kg body isolate cancer, non-smokers




weight (2615 g/d)
containing 0.64
mg/kg body weight
(4418 mg/d)

isoflavones
Hale et al, USA P 32 2 Tablet; Soy Placebo 57.2 24.9 Healthy non-smokers | NA
2002(26) isoflavones 80 mg | tablet

/d
Hall et al, Europe CcoO 117 8 Dietary; Soy Cereal bars | 57.7t5.4 25129 Healthy non-smokers | NA
2005(27) isoflavone enriched | without
and cereal bars, isoflavones
2006(28) genistein: daidzein

2:1 ratio, 100mg/d
Hallund et | Denmark CO 22 6 Dietary; Muffin Placebo 6117 24.1+3.4 Healthy non-smokers | NA
al, 2006 enriched with muffin
(1)(29) and lignans
2008(30) (secoisolariciresino

| diglucoside, SDG)

isolated from

flaxseed, 500 mg/d
Hallund et | Denmark CcoO 28 8 Dietary; Cereal Cereal bars | 5715 241 2.6 Healthy NA
al, 2006 bars with soy without
(2)(31) isoflavones, 50 isoflavones

mg/d
Hanachi et | Iran P 25 12 Soy milk; Nothing 52.214.6 NA Healthy non-smokers, | 5.47+3.4
al, containing 12.5 g/d menopausal
2007(32) soy protein symptoms

(Genistein 13

mg/d, Daidzein

4.13 mg/d)
Hidalgo et | Ecuador (610 53 12 Capsules; Red Placebo 51.3 26.6 Menopausal NA
al, clover: T. pratense- | capsules symptoms
2005(33) derived

isoflavones,

80 mg/d
Hodis et USA P 325 129.6 Dietary; Beverage | Placebo; 60.9 NA Healthy NA
al, powder-food packs | milk protein
2011(34) or food bars;

25 g/d of soy




protein with 91 mg
aglycon isoflavone

equivalents
Howes et Australia Cco 16 4 Tablets; Red Placebo 6218 29.614.8 With Type 2 diabetes, | 11.2+7.6
al, clover, isoflavones | tablets non-smokers
2003(35) approx. 50 mg/d
Jassi et al, | India P 75 12 Group | : Soy Casein 511 23.4 Vasomotor or 2.5
2010(36) protein (powder) protein genito-urinary
30 g/d containing complaints
60 mg of
isoflavones; Group
II: Soy isoflavones
60 mg/d
Katz et al, USA CO 22 6 Capsules; Soy Placebo 58.5+7.0 27.615.2 Healthy non-smokers | 10.3319.4
2007(37) phytoestrogens capsules
containing 65 mg/d
genistein and
daidzein
Kim et al, Korea P 85 12 Capsules; Placebo 53.6 23.3 Healthy 3.6
2013(38) Isoflavones from capsules
soy germ, 70mg/d
Lissin et USA P 40 6 Tablets; Placebo 61.6+ 8.4 NA Healthy non-smokers | 12.8+ 8.8
al, Isoflavones, tablets
2004(39) 90 mg/d (1:1:0.2
genistein : daidzein
: glycitein)
China P 180 24 Powder; Soy Milk protein | 56.12 245 Prediabetic 5.97
group: 15 g/d of
Liu et al, soy protein and
2012(40), 100 mg/d of
2013(41) isoflavones, Iso
and group: 15 g/d milk
2014(42) protein and 100
mg/d of isoflavones
Liu et al, China P 265 24 Beverage powder; | Low-fat milk | 57.9 NA Prehypertensive 9




2015(43) Whole soy group: powder
40 g/d of
soy flour, Daidzein
group: 40 g/d of
low-fat milk powder
plus 63 mg/d
daidzein
Ma et al, China P 90 12 Tablets; Low and Tablets 53.4 24.2 Hyperlipidemic NA
2013(44) high dose 2,3 g/d casein
and 4,6 g/d of
soybean (3-
conglycinin,
respectively
Maesta et Brazil P 21 16 Tablets; Soy Placebo, 59.5 26.9 Healthy non-smokers | 10.6
al, protein, 25 g/d, maltodextri
2007(45) containing 50 mg n
of isoflavones (32
mg genistein, 15
mg daidzein, 3 mg
glycitein)
Nahas et Brazil P 76 10 Capsules; Soy Placebo 55.7 291 Healthy 6.85
al, isoflavone extract,
2007(46) 250 mg/d
containing 100
mg/d isoflavones
Nestel et Australia CcoO 18 5 Tablets; Red clover | Placebo 55.7 25.2 Healthy non-smokers | NA
al, isoflavones, 40 and | tablets
1999(47) 80 mg/d
Nikander Finland CcoO 56 12 Tablets; Isoflavone | Placebo 54+6 26.25+3.3 | History of breast 5.3t5.5
et al, mixture, 114 mg/d cancer (treatment
2003(48) more than 6 months
and earlier), with
2004(49) vasomotor symptoms,
non-smokers
Okamura Japan P 19 8 Tablets; Extracts of | Placebo NA 22.2 Healthy NA
et al, Pueraria Mirifica,
2008(50) 20 mg/kg of

miroestrol and
about 1 mg/kg or




less of
isoflavonoids
(genistein,
daidzein, and
coumestrol)

Demark, CcOo 89 8 Dietary; Cereal Cereal bars | 595 24.4+3.0 Healthy non-smokers
Reimann Germany, _bars with soy yvithout
et al UK |sof/I§vones,t50 isoflavones
. mg/d, genistein:
2006(51) daidzein ratio of
2:1
Brazil P 47 24 Capsule; Purified Placebo 55.7 26.5 Healthy non-smokers | 7.9
Rios et al, soy isoflavones
2008(52) (genistein and
daidzein at 5% and
12%, respectively)
USA P 52 16 Dietary and tablets; | Cow milk, 55.8 27.8 Healthy non-smokers | NA
Soymilk group: 706 | 706 mL/d
mL soymilk/d plus a
containing placebo
71.61£3.1 mg supplement
ngcr:‘r-lers isoflavones/d plus
et al a plalcebo t
! supplement,
2006(53) Isoflavone
supplement group:
706 mL cow milk/d
and isoflavone
tablets (70 mg
isoflavones/d)
Iran P 42 10 Dietary; Soy Whey 55 26.9 Hyperlipidemic, non- NA
Shidfar et beans, 50 g/day protein smokers
al, soy protein
2009(54) containing 164 mg
isoflavones/d
Steinberg USA CcoO 28 6 Powder; Soy" Total milk 54.9 24.6 Healthy NA
et al, group: Isolated soy | protein
2003(55) protein, 25 g/d with

naturally occurring




isoflavones
(107.67 mg/d) ,
Soy’ group:
Ethanol-washed
isolated soy
protein, 25 g/d with
trace amounts of
isoflavones (1.82
mg/d)

Teede et
al,
2005(56)

Australia

40

12

Powder; Soy
protein isolate (40
g soy protein/d,
118 mg
isoflavones/d)

Casein

59.45

26

Healthy non-smokers

NA

Terzic et
al,
2012(57)

Serbia

CcoO

74

72

Capsules; Soy or
red clover-derived
phytoestrogens;
Soy: containing 2
isoflavones,
genistein (39 mg/d)
and daidzein (1
mg/d); Red clover:
containing 4
isoflavones,
biochanin A

(23 mg/d), daidzein
(1 mg/d),
formononetin

(15 mg/d) and
genistein (1 mg/d)

Nothing

55.7

26.6

Healthy

NA

Turhan et
al,
2009(58)

Turkey

90

24

Tablets; 2 tablets/d
containing Isolated
isoflavones 80 mg
isoflavones/d (29.8
mg genistein, 7.8
mg daidzein, and
2.4 mg glycitein
per tablet)

Placebo
tablet

51.5+ 4,1

271+ 3.1

Recently healthy non-
smokers

3.6 +1.7




The P 115 12 Capsule; 125 mg Placebo 57.5 26.6+2.6 Healthy non-smokers | 4
Netherland soy extract capsules of
S (providing 50 mg 2000 mg
isoflavones/d, olive oll
v including 24 mg
erhoeven o
etal, 215 mg daidzein
2007(59) combined with 100
mg black cohosh
extract (providing 8
mg
deoxyacetein/d)
w USA CO 18 13 Powder; Isolated Placebo 56.91+5.8 25.2+3.6 Healthy non-smokers | 7.6+4.7
angen et o
al dose 65mgid nigh |
2001(60) dose 132 mg/d
Taiwan CcoO 24 5 Dietary; 50 g Rice 597 NA Healthy non-smokers | 9.8+7.8
Wu J et al, sesame seed powder
2006(61) powder/d placebo
containing lignans,
381 mg/d
WuWH et | Japan P 66 24 Capsules; Placebo 54.4 211 Healthy non-smokers | 3.2
al, Isoflavone capsules;
2006(62) conjugate, 75 mg/d | dextrin
from soy
China P 90 24 Soy germ Placebo 52.27 22.63 Healthy 7.8
isoflavone extract
Ye et al, powder; low-dose
2012(63) group with 84 mg/d
and high-dose
group with 126
mg/d
Yildiz et al, | Turkey P 40 24 Tablets; Genistein, | Placebo 50.0 27.05 Healthy non-smokers | 2.65
2005(64) 40 mg/d from soy
Zhang et China P 160 24 Capsules; Placebo 56.91+4.9 22.7+0.8 Hyperlipidemic NA
al, Genistein 60 mg/d | capsules

2019(65)




Abbreviations: BMI, body mass index; CO, cross-over design; d, day; NA, not available; P, parallel




Supplementary Table 6. Subgroup analyses

% for °p
Sulzﬁ;cr):&zz:ﬁs::dy Number of 'Difference, Mean h:;z;:) V?(I;:e
studies (95 % Cl) genetty
heterog
eneity
Mean serum CRP change, mg/L
<55.7 5 0.05 (-0.40; 0.51) 99.4%
®Median age, y >55.7 6 -0.22 (-0.36; -0.08) 81.7% 0.61
Unknown 1 NA NA
"Median years <5.97 5 -0.06 (-0.54;0.43) 99.5%
since menopause . 88.1% 0.28
onset >5.97 3 0.04 (-0.51; 0.58)
Unknown 4 -0.05 (-0.27;0.17) 93.9%
¢ Healthy 6 -0.16 (-0.43; 0.11) 98.7%
Health status Unhealthy 6 0.09 (-0.29; 0.48) 9% | 0%
Non-smokers 8 -0.15 (-0.38; 0.09) 98.7%
e . 0
Smoking status Smokers and 4 0.20 (-0.46: 0.86) 98.6% 0.24
non-smokers
Type of Tablet/capsule 4 -0.06 (-0.53; 0.41) 99.1% 028
administration Diet 8 0.01 (-0.27; 0.29) 98.1% '
Lignans 2 -0.31 (-0.36; -0.26) 0%
%Intervention type Isoflvones 10 0.03 (-0.28; 0.34) 99.2% 0.85
Coumestans 0 NA NA
"Median number <90women 6 0.05 (-0.30; 0.40) 91.5%
of study . 99.5% 0.47
participants >90 women 6 -0.07 (-0.46; 0.32)
'Intervention <14 weeks 6 -0.18 (-0.44; 0.08) 98.8% 028
duration >14 weeks 6 0.16 (-0.26; 0.58) 98.1% '
'Intervention <8weeks 2 0.15 (-0.78; 1.08) 96% 0.82
duration >8 weeks 10 -0.04 (-0.35; 0.27) 99.1% '
_ <25 6 0.14 (-0.21; 0.49) 98.6% 0.49
'Median, BMI >25 5 -0.27 (-0.63; 0.09) 98.6% '
Unknown 1 NA NA
Europe 5 -0.17 (-0.44; 0.11) 99.3%
“Location North America 3 0.34 (-0.21; 0.89) 58.2% 0.23
Middle East 2 -0.25 (-0.47; -0.04) 0%
Asia-Pacific 2 0.25(-0.81; 1.31) 99.5%
I . Cross-over 4 -0.07 (-0.24; 0.10) 95.2%
Study design Paralle| 8 20.01 (-0.50: 0.47) 99.1% | °°°
Good 1 NA NA
"Study quality Fair 8 -0.06 (-0.39; 0.28) 99.3% 0.63
Poor 3 0.22 (-0.58; 1.02) 92.4%
Mean serum Total Cholesterol change, mmol/L
a . <55.7 26 -0.31 (-0.53;-0.09) 99.6%
Median age, y >55.7 23 -0.22 (-0.32;-0.12) 97.1% | %48
®Median years <6.85 14 -0.16 (-0.42; 0.11) 99.8%
since menopause >6.85 15 -0.15(-0.25; -0.05) 94% 0.03
onset Unknown 20 -0.45 (-0.75; -0.14) 99.5%
¢ Healthy 36 -0.28 (-0.45; -0.11) 99.7%
Health status Unhealthy 13 20.26 (-0.42; 0.09) 98.2% | O0°
d .. . Yes 6 -0.38 (-0.57; -0.19) 91.4%
Dyslipidemia No 43 -0.25 (-0.40; -0.11) 99.6% | °%°
Non-smokers 28 -0.24 (-0.43; -0.05) 99.2%
°Smoking status Smokers and ) 0.36
non-smokers 21 -0-33 (-0.52;-0.14) 99.6%




nype of Tablet/capsule 24 -0.41 (-0.65;-0.18) 99.4% 046
administration Diet 25 -0.14 (-0.20; -0.07) 96.6% '
Isoflavones 42 -0.23(-0.38;-0.09) 99.6%
%Intervention type Lignans 2 -0.19 (-0.22; -0.16) 0% 0.62
Coumestans 5 -0.66 (-1.63;0.31) 99.7%
"Median number <50women 25 -0.34 (-0.56; -0.12) 99.1%
of study >50 women 24 -0.21 (-0.34; -0.08) 99.3% | 044
participants
'Intervention <12 weeks 27 -0.20 (-0.29;-0.12) 96.8% 0.84
duration, median > 12 weeks 22 -0.35 (-0.59; -0.11) 99.7% '
iIntervention <8 weeks 9 -0.06 (-0.015; 0.02) 66°/g 0.29
duration, median > 8 weeks 40 -0.31 (-0.46; -0.15) 99.6% '
_ <26 22 -0.12 (-0.21;-0.05) 94.4%
'Median, BMI >26 21 -0.46 (-0.69; -0.23) 99.6% 0.28
Unknown 6 -0.09 (-0.25; 0.07) 95.8%
Europe 6 -0.67 (-1.43; 0.09) 99.9%
North America 12 -0.10 (-0.18; -0.03) 90.7%
“Location South America 6 -0.26 (-0.60;0.09) 97.4% 0.18
Middle East 7 -0.44 (-0.71; -0.18) 97.5%
Asia-Pacific 18 -0.17 (-0.30; -0.05) 97%
I . Cross-over 13 -0.38(-0.80; 0.05) 99%
Study design Parallel 36 20.23 (-0.38; -0.09) 995% | %10
Poor 19 -0.20 (-0.45; 0.05) 99%
"Study quality Fair 21 -0.20 (-0.31; -0.08) 98.1% 0.14
Good 9 -0.59 (-1.01;-0.17) 99.8%
Mean serum Triglycerides change, mmol/L
a . <55.7 27 -0.32(-0.48; -0.17) 99.4%
Median age, y >55.7 21 20.03(-0.09:0.04) 9% | o0
®Median years <6.85 15 -0.13 (-0.25; -0.01) 99.4%
since menopause >6.85 14 -0.10 (-0.16; -0.04) 89.4% 0.11
onset Unknown 19 -0.33 (-0.58; -0.08) 99.6%
c Healthy 35 -0.15 (-0.25; -0.05) 99.4%
Health status Unhealthy 13 -0.31 (-0.46; -0.16) 98.0% | 00°
d . . Yes 6 -0.48(-0.89; -0.08) 98.5%
Dyslipidemia No 42 -0.16 (-0.25; -0.08) 99.4% | 016
Non-smokers 27 -0.05 (-0.11; 0.00) 92.9%
°Smoking status Smokers and 21 10.37 (:0.53; -0.21) 99.7% 0.08
non-smokers
"Type of Tablet/capsule 25 -0.30 (-0.51; -0.09) 99.4% 0.003
administration Diet 23 -0.09 (-0.17; -0.01) 99.1 % )
Isoflavones 41 -0.17 (-0.25; -0.08) 99.3%
%Intervention type Lignans 2 -0.04 (-0.15; 0.08) 91% 0.35
Coumestans 5 -0.54(-1.22;0.14) 99.5%
"Median number <50women 23 -0.12 (-0.29; 0.04) 98.9 %
0,
:;rsttizf'pi s >50 women 25 -0.26 (-0.36;-0.16) 99.4% | 0.02
'Intervention <12 weeks 26 -0.24(-0.40; -0.07) 99.4% 0.06
duration >12 weeks 22 -0.16(-0.26; -0.07) 99.1% '
‘Intervention <8 weeks 8 0.03 (-0.03; 0.10) 72.7% 0.95
duration >8 weeks 40 -0.24 (-0.34, -0.13) 99.5% '
'Intervention <8 weeks 10 -0.20 (-0.39;00) 96.7% 0.29
duration, median > 8 weeks 41 -0.26 (-0.40;-0.12) 99.6% '
_ <26.2 22 -0.15 (-0.25; -0.04) 99.2%
'Median, BMI >26.2 21 -0.27(-0.47; -0.07) 99.4% 0.05
Unknown 5 -0.07 (-0.22; 0.07) 97.6%
Europe 7 -0.43 (-0.88;0.02) 99.8%
“Location North America 12 0.07 (0.02; 0.12) 87.1% 0.06
South America 6 -0.10 (-0.27;0.06) 91.6%




Middle East 6 -0.18 (-0.30; -0.06) 91.6%
Asia-Pacific 17 -0.26(-0.38; -0.15) 98.6%
I . Cross-over 12 -0.29 (-0.59; 0.01) 99.7%
Study design Parallel 36 -0.16(-0.25; -0.08) 9% | 04
Good 9 -0.64 (0.98;-0.30) 99.8%
MStudy quality Fair 20 -0.16 (-0.25; -0.07) 98.7% 0.005
Poor 19 -0.01 (-0.09; 0.07) 89.4%
Serum LDL Change, mmol/L
<55.7 29 -0.24 (-0.41; -0.07) 99.6%
®Median age, y >55.7 22 -0.24(-0.42; -0.05) 99.2% 0.32
Unknown 1 NA NA
°Median years <6.85 15 -0.09 (-0.18; 00) 97.7%
since menopause >6.85 14 -0.15 (-0.25; -0.04) 95.6% 0.05
onset Unknown 22 -0.42 (-0.70;-0.15) 99.6%
c Healthy 38 -0.22 (-0.35; -0.08) 99.4%
Health status Unhealthy 13 20.35 (-0.65: -0.04) 99.6% | 12
d . . Yes 6 -0.62 (-0.1.12;-0.11) 99.2%
Dyslipidemia No 45 20.20 (-0.32:-0.09) 99.4% | °2°
Non-smokers 28 -0.16 (-0.26;-0.07) 96.2%
e . 0
Smoking status Smokers and 23 -0.34 (-0.55;-0.14) 99.7% 0.02
non-smokers
Type of Tablet/capsule 26 -0.37 (-0.62; -0.11) 99.5% 0.02
administration Diet 25 -0.13 (-0.19; -0.07) 97% )
Isoflavones 44 -0.23(-0.35; -0.11) 99.4%
Yntervention type Lignans 2 -0.05 (-0.1; 0.10) 83.9% 0.76
Coumestans 5 -0.55 (-1.22; 0.12) 99.5%
"Median number <50women 26 -0.29 (-0.51; -0.08) 98.8%
0,
of study >50 women 25 0.21(-0.36; -0.06) | 96% | 0003
participants
‘Intervention <12weeks 28 -0.23 (-0.32; -0.13) 97.9% 0.21
duration >12weeks 23 -0.27(-0.50; -0.04) 99.7% '
'Intervention <8 weeks 10 -0.20 (-0.39;00) 96.7% 0.29
duration, median > 8 weeks 41 -0.26 (-0.40;-0.12) 99.6% '
_ <25.9 24 -0.23 (-0.39; -0.07) 99.4%
'Median, BMI >25.9 21 -0.32 (-0.56; -0.08) 99.5% 0.21
Unknown 6 -0.05 (-0.22;0.12) 97%
<12weeks 28 -0.23 (-0.32; -0.13) 97.9%
>12weeks 23 -0.27(-0.50; -0.04) 99.7%
¥Location <8 weeks 10 -0.20 (-0.39;00) 96.7% 0.06
> 8 weeks 41 -0.26 (-0.40;-0.12) 99.6%
<12weeks 28 -0.23 (-0.32; -0.13) 97.9%
I . Cross-over 13 -0.28 (-0.66;0.10) 99.7%
Study design Parallel 38 -0.22 (-0.34;-0.13) 99.1% 0.2
mStudv qualit Good 9 -0.49 (-0.89; -0.09) 99.9%
udy quaiity Fair 19 -0.23 (-0.41; -0.06) 99.4% | 0.009
Poor 20 -0.14 (-0.24; -0.04) 92.5%
Serum HDL change, mmol/L
<57.9 28 0.12 (-0.07; 0.31) 99.9%
®Meadian age, y >57.9 22 0.03 (-0.03; 0.09) 99.3% 0.24
Unknown 1 NA NA
®Median years <6.85 21 0.01 (-0.05; 0.08) 99.3% 0.39
since menopause >6.85 16 0.03 0.00; 0.05) 89.5% '
onset Unknown 12 0.18(-0.04; 0.41) 99.9%
c Healthy 37 0.10(-0.03; 0.23) 99.9%
Health status Unhealthy 13 0.05 (-0.01; 0.11) 9s.6% | 8
d - . Yes 5 0.00 (-0.16; 0.16) 99.1%
Dyslipidemia No 45 0.10 (-0.01; 0.20) 99.0% | %%
°Smoking status Non-smokers 27 0.04 (0.01; 0.07) 93.6% 0.08




Smokers and 23 0.14 (-0.02:0.30) 99.9%
non-smokers
Type of Tablet/capsule 25 0.16 (-0.02; 0.35) 99.9% 0.49
administration Diet 25 0.01 (-0.02; 0.05) 98.2% '
Isoflavones 43 0.07 (0.00;0.14) 99.7%
%Intervention type Lignans 2 -0.04 (-0.11; 0.03) 83.8% 0.90
Coumestans 5 0.36 (-0.50; 1.21) 100%
"Median number <50women 25 0.12 (-0.03; 0.28) 99.7%
0,
;;fttizf'p‘;nts >50 women 25 0.06 (-0.07; 0.18) 99.9% | 004
'Intervention <12 weeks 28 0.05 (0.00; 0.10) 99.9% 0.86
duration > 12weeks 22 0.13 (-0.04; 0.31) 99.9% '
'Intervention <8 weeks 9 0.05 (-0.07;0.17) 98% 048
duration > 8 weeks 41 0.10 (-0.01: 0.20) 99.9% '
_ <25.9 24 0.04 (-0.03; 0.10) 99.4%
'Median, BMI >25.9 21 0.18(-0.04; 0.39) 99.9% 0.58
Unknown 5 -0.03 (-0.05; -0.00) 4.57%
Europe 7 0.37 (-0.16;0.91) 100%
North America 12 -0.04 (-0.07; -0.01) 90.3%
“Location South America 6 0.09 (-0.01; 0.20) 96.8% 0.69
Middle East 6 0.07 (0.03; 0.12) 93.8%
Asia-Pacific 18 0.06 (0.00; 0.11) 98.9%
I . Cross-over 13 0.20 (-0.16; 0.56) 99.9%
Study design Parallel 37 0.05 (0.00; 0.09) 99.2% | 943
Good 9 0.27(-0.13; 0.67) 99.9%
"Study quality Fair 22 0.06 (0.01; 0.10) 97.5% 0.14
Poor 19 0.03 (-0.02; 0.08) 94.65
Mean serum Apo A-1 change, g/L
<53.9 8 0.02 (-0.06; 0.09) 96.6%
®Meadian age, y >53.9 8 0.02 (0.00; 0.04) 97.2% 0.05
Unknown 1 NA NA
®Median years <7.8 9 -0.01 (-0.03; 0.01) 96.1%
since menopause >7.8 2 0.15 (0.04; 0.26) 0% 0.18
onset Unknown 6 0.17(0.02; 0.31) 99.6%
c Healthy 9 0.12(0.07; 0.17) 99.3%
Health status Unhealthy 8 20.04 (-0.07; 0.00) 954% | %0
d I . Yes 3 -0.01 (-0.04;0.02) 90.4%
Dyslipidemia No 14 0.07 (0.02; 0.11) 99 % 0.15
Non-smokers 7 0.04 (0.02; 0.06) 93.5%
®Smoking status Smokers and 10 0.02 (-0.07:0.11) 99.3% 0.33
non-smokers
nype of Tablet/capsule 5 0.14 (0.04; 0.24) 99.7% 027
administration Diet 10 -0.00 (-0.03; 0.02) 95.0% '
Isoflavones 16 0.05 (0.03; 0.08) 99.1%
%Intervention type Lignans 1 NA NA 0.33
Coumestans 0 NA NA
"Median number <50women 9 0.10 (0.04; 0.16) 99.4%
o,
g;;:‘;f'p’;ms >50 women 8 0.00 (-0.02; 0.03) 98.2% | 031
‘Intervention <12 weeks 12 0.07 (0.02; 0.11) 99.2% 016
duration > 12weeks 5 0.02 (-0.02; 0.06) 87.5% '
‘Intervention <8 weeks 1 NA NA 0.36
duration > 8 weeks 16 0.01 (-0.01; 0.02) 96.7% '
_ <25.2 9 0.10 (-0.01; 0.21) 91.7%
'Median, BMI >25.2 7 0.12(-0.02; 0.25) 97.9% 0.2
Unknown 1 NA NA
Europe 2 -0.01 (-0.04; 0.03) 7.6%
“Location North America 3 0.03 (0.02; 0.04) 91.9% 0.26
South America 2 0.27 (-0.17, 0.71) 96.8%




Middle East 2 0.15 (0.04; 0.26) 0%
Asia-Pacific 8 0.03 (-0.07;0.13) 99.5%
I . Cross-over 14 0.07(-0.01; 0.15) 99.1%
Study design Paralle| 3 0.02 (0.01, 0.04) 95.1% | %39
mStudv qualit Good 4 -0.04 (-0.09; 0.01) 86.7%
y quality Fair 10 0.06 (-0.04:0.15) 86.7% | 0.26
Poor 4 -0.05 (-0.03;-0.07) 94.6%
Mean serum Apo B change, g/L
<53.9 8 -0.09 (-0.16; -0.02) 94.1%
®Meadian age, y >53.9 8 -0.18(-0.35; -0.02) 98.2% 0.06
Unknown 1 NA NA
®Median years <7.6 7 -0.03 (-0.08; 0.01) 94.5%
since menopause 7.6 4 -0.18 (-0.31; -0.06) 97.6% 0.19
onset Unknown 6 -0.22 (-0.30;-0.13) 99.2 %
c Healthy 9 -0.07 (-0.11;-0.02) 95%
Health status Unhealthy 8 20.20(-0.32; -0.09) 99.7% | 924
d .. . Yes 3 -0.24 (-0.35; -0.13) 99.6%
Dyslipidemia No 14 -0.10 (-0.14; -0.06) 96.6% | 008
Non-smokers 7 -0.16 (-0.24;-0.08) 97.5%
e . 0
Smoking status Smokers and 9 -0.11 (-0.21; -0.01) 99.7% 0.41
non-smokers
Type of Tablet/capsule 7 0.18 (-0.30; -0.06) 99.7% 0.21
administration Diet 10 -0.09 (-0.14; -0.05) 95.6% '
Isoflavones 16 -0.14 (-0.25; -0.04) 99.9%
%Intervention type Lignans 1 NA NA 0.25
Coumestans 0 NA NA
"Median number <50women 9 -0.17 (-0.25;-0.10) 97.7%
0,
of study >50 women 8 -0.09 (-0.22; 0.04) 99.8% | 0.29
participants
‘Intervention <12 weeks 12 -0.16 (-0.22; -0.09) 99.1% 0.10
duration >12weeks 5 -0.08 (-0.28; 0.13) 99.8% '
‘Intervention <8 weeks 1 NA NA 0.38
duration >8 weeks 16 -0.14 (-0.24;-0.03) 99.6% '
_ <25.7 9 -0.10 (-0.24; 0.03) 97.5%
'Median, BMI >25.7 7 -0.18 (-0.30; -0.05) 97.5% 0.10
Unknown 1 NA NA
Europe 2 0.03 (-0.03;0.09) 47.3%
North America 3 -0.01 (-0.04,;0.02) 34.4%
“Location South America 2 -0.22 (-0.47; 0.02) 96.4% 0.32
Middle East 2 -0.40 (-0.47; -0.33) 0%
Asia-Pacific 8 -0.13 (-0.24; -0.02) 99.7%
I . Cross-over 3 0.02 (-0.03; 0.06) 91.3%
Study design Parallel 14 -0.17 (-0.25;-0.08) 99.5% | 036
mStud lit Good 3 -0.15 (-0.21; -0.08) 95.6%
udy quality Fair 10 -0.17 (-0.31; -0.04) 99.7% | 0.37
Poor 4 -0.04 (-0.10; 0.03) 91.7%
Mean serum LP(a) change, g/L
a . <54.9 5 0.40 (-0.45; 1.26) 67.5%
Meadian age, y >54.9 3 0.27 (-0.14; 0.68) 83.8% 0.16
®Median years <5.3 3 0.64 (-0.78; 2.07) 70.7%
since menopause >5.3 2 0.50 (0.30; 0.69) 44.1% 0.15
onset Unknown 3 0.21(1.21;0.79) | ©636%
c Healthy 7 0.13 (-0.23; 0.49) 89.5%
Health status Unhealthy 1 NA NA 0.33
d - . Yes 0 NA NA
Dyslipidemia No 8 0.22 (-0.15; 0.58) 89% NA




Non-smokers 6 0.23 (-0.20; 0.66) 77.4%
e H )

Smoking status ig:}cjl:ranrikaer:g 2 0.82 (-1.36: 3.01) 72.8% 0.09
Type of Tablet/capsule 4 0.84 (-0.86; 2.54) 77.9% 010
administration Diet 4 0.20 (-0.19; 0.59) 94% '

Isoflavones 7 0.29 (-0.14; 0.72) 75.6%
%Intervention type Lignans 1 NA NA 0.08
Coumestans 0 NA NA
"Median number <98women 4 0.27 (-0.12; 0.66) 75.8%
of study . 75.6% 0.15
participants >98 women 4 0.47 (-0.49; 1.43)
'Intervention <12 weeks 5 0.48 (0.07; 0.88) 71.7% 013
duration > 12weeks 3 -0.16 (-0.56; 0.24) 35.7% )
'Intervention <8weeks 1 NA NA 0.34
duration > 8 weeks 7 0.31 (-0.08; 0.70) 90.3% )
i . <26 4 0.12 (-0.31; 0.56) 83.3%
Median, BMI >26 4 0.96 (-0.43; 2.34) 71.4% 0.13
Europe 3 0.07 (-1.15; 1.30) 80.3%
kLocation North America 3 0.32 (-0.10; 0.74) 95.8%
South America 1 NA NA 0.22
Middle East 1 NA NA
Asia-Pacific 0 NA NA
'Study desian Cross-over 5 0.48 (0.07; 0.88) 71.7% 0.13
y 9 Parallel 3 -0.16 (-0.56; 0.24) 35.7%
i Good 1 NA NA
j -
Study quality Fair 4 0.85(-0.82,2.51) | 74.7% 0.08
Poor 3 0.27 (-0.14; 0.68) 83.8%

"Mean difference refers to mean difference of changes between treatment groups (subjects using

Elgytoestrogens as compared with the subjects from control/placebo group)

I for heterogeneity was calculated using fixed- effects models
*p value for heterogeneity was evaluated using random-effects meta-regression (when =8 studies

were meta-analyzed).

®Median age of women at baseline
®Median years since menopause, humber of years since menopause onset, unknown: no information
“Health status: healthy women vs. women with impaired health status (history of breast cancer,

prediabetes etc.)

dDyinpidemia, accounted only for blood lipids measurements
°Smoking status; RCTs including only non-smokers vs. RCTs which included participants regardless

smoking habits

nype of administration includes tablets/capsules use and other type of administration (shake, powder,

flower)

YIntervention type: three major types of phytoestrogens: isoflavones, lignans and coumestans

.hMedian number of study participants was calculated for each outcome separately
‘Median, BMI was calculated for each outcome separately
¥ Location refers to study location

IStudy design: parallel or cross-over trials

"Studies’ quality was judged based on criteria to evaluate random sequence generation, allocation
concealment, blinding of participants/personnel and outcome assessment, incomplete outcome data

and selective reporting




Supplementary Figure 1. The associations between phytoestrogen supplementation and
inflammation markers, fibrinogen and homocysteine

Authaor, Year

of Publication No.IG MNo.CG WMD (95% CI)
CRP ,mg/L
Aubertin et al, 2007 10 10 L 0.50 {-0.74, 1.74)
Bakhtiary et al, 2011 25 5 . S -0.20 (-0.60, -0.00)
Bakhtiary et al, 2011 25 5 —— 0.70 (-0.51. 0.11)
D Anna ef al, 2005 a0 30 —— 0.35 (0,13, 0.57)
Dodin et al, 2003 35 a4 . A 40.08 (-0.63, 0.45)
Greany et al, 2008 24 24 —— 0.84 (0.27, 1.01)
Hall et al, 2005 LE A | I *» 4013 (-0.19, -0.07)
Hallund et al, 2006 (1} 22 22 L ] 40,31 (-0.36, -0.28)
Liu et al, 2014 an an E = 4020 (-0.39, -0.18)
Liu et al, 2014 an an - 0.79 {068, 0.90)
Mikander et sl, 2003 58 58 L | 40.08 {-0.12, 0.00)
Werhoeven et al, 2007 56 58 & -0.63 (-0.85, -0.81)
- Subtotsl (l-squared = 89.0%. p = 0.000) ) 0.42 (-0.44, -0.41)
D+L Subtotal o = 0.01 (-0.26, 0.23)
THF-a, ng/L
Beavers ot al, 2000 18 15 —— -0.62 (-0.28, -0.26)
Charles et sl, 2008 3z 4 . 0,76 (-0.61, 0.08)
Hallund et al, 2003 22 22 » 0.02 {0.01, 0.05)
Ryan-Borchers et al, 2008 12 19 s 2 0.29{-0.77. 1.35)
Ryan-Borchers et al, 2008 15 19 *» > 1.08(-0.08, 2.27)
-V Subiotsl (l-squared = 86.0%. p = 0.000) b 0.02 {0.00, 0.05)
D+L Subtotal {} -0.10 (-0.51, 0.30)
IL-6, ngiL
Beavers =t al, 2008 16 15 —— -0.42 (-0.85, -0.01)
Hallund et al, 2003 22 22 L 3 4010 (-0.14, -0.08)
Charles et sl, 2008 3z 32 —y— 0.01 {017, 0.15)
-V Subltotsl (l-squared = $2.3%. p = 0L177) O 40.10 {-0.12, -0.08)
O+L Subtatal <3 0.0 (-0.21, 0.02)
Fibrinogen, g/l
Bakhtiary et al, 2011 25 5 » 0.1 (-0.18, -0.08)
Bakhtiary et al, 2011 25 25 -0.07 (-0.12, -0.01)
Colacure et al, 2005 20 28 L 2 0.12 (-0.20, -0.04)
Chrisafulli et al, 2005 a0 30 *» 0,55 (-0.82, -0.48)
Dodin et al, 2003 85 o4 —p— 0.04 {-0.12, 0.20)
-\ Sublotsl (l-squared = 67.4%. p = 0.000) { 0.10 (-0.22, -0.18)
D+L Subtotal < -0.17 (0.38, 0.03)

Homocysteine , wmol/L

O Anns &t sl, 2005 o 30 —— -0.88 (-1.18, -0.60)
Brandao et al, 2000 19 18 —— 0.71(0.20. 1.22)
Greany =t al, 2002 4 34 — 0.12 (-0.10, 0.45)
Turhan et =l, 2008 45 34 - 0.70 (-0.85, -0.55)
Reimann et al, 2005 e 8@ » 0.03 (-0.04, 0.10)
-\ Subtotsl (l-squared = B6.8%. p = 0.000) e} 0.12 (-0.18, -0.08)
D+L Subtotal _ 017 (-0.63, 0.28)
| |
227 o 227

I-V fixed effect model;, D+L random effect model. I-squared: Higgins’s 12 represents the percentage of variation
between the sample estimates that is due to heterogeneity rather than to sampling error. WMD, weighted mean
difference; Mean difference refers to mean difference of changes between treatment groups. P value comes from Q
statistics.

Abbreviations: No. IG, number of women in intervention group; No. CG, number of women in control group; CRP,
C-reactive protein; TNF-a, tumor necrosis factor alpha; IL-6, interleukin 6



Supplementary Figure 2. The associations between phytoestrogen supplementation and
changes in serum total cholesterol, mmol/L

%

Author, Year Weight
of Publication No.IG No.CG WMD (95% Cl) (1-V)
Aubertin et al, 2007 10 10 1 o -0.05 (-0.34, 0.24) 0.08
Bakhtiary et al, 2011 25 25 - : -0.54 (-0.64, —0.44) 0.69
Bakhtiary et al, 2011 25 25 - -0.33 (-0.43, -0.23) 0.61
Barrasa at al, 2018 20 15 —— | -1.07 (-1.21, -0.93) 0.34
Basaria et al, 2009 38 46 . -0.02 (-0.03, -0.01) 34.46
Beavers etal, 2010 16 16 | —— -0.02 (-0.23, 0.19) 0.15
Blum et al, 2003 24 24 I Te— 0.07 (-0.07, 0.21) 0.34
Braxas et al, 2019 28 26 —+— -0.22 (-0.38, -0.06) 0.26
Campbell et al, 2010 35 27 | —— -0.14 (-0.26, —0.02) 0.46
Chieci et al, 2002 24 43 —— -0.15 (-0.50, 0.20) 0.05
Choquette et al, 2011 23 22 l—— -0.14 (-0.28, 0.00) 0.33
Curtis et al, 2012 47 46 I & -0.10 (-0.16, —0.04) 1.86
Dewell et al, 2002 20 16 —— -0.40 (-0.74, -0.06) 0.06
Dodin et al, 2005 85 94 e ~0.19 (-0.22, -0.16) 6.47
Garrido et al, 2006 15 14 : —— 0.30(0.11, 0.49) 0.18
Hale et al, 2002 16 16 — 0.17 (-0.29, 0.63) 0.03
Hall et al, 2005 17 117 R -0.04 (-0.08, 0.00) 3.65
Hidalgo et al, 2005 53 53 | -0.20 (-0.27, -0.13) 1.44
Howes et al, 2003 16 16 L 2 T -0.90 (-1.87, 0.07) 0.01
Jassi et al, 2010 25 25 - -0.53 (-0.62, —0.44) 0.90
Jassi et al 2010 25 25 I - 0.10 (0.00, 0.20) 0.67
Katz et al, 2007 22 22 I —e— 0.08 (-0.08, 0.24) 0.25
Kim et al, 2013 42 43 I -r 0.04 (-0.05, 0.13) 0.88
Liu etal, 2013 60 60 I 0.04 (-0.02, 0.10) 1.84
Liu etal, 2013 80 60 I > 0.18 (0.12, 0.24) 212
Liu et al, 2014 90 90 s -0.24 (-0.28, —0.20) 4.14
Liu et al, 2014 90 90 ! > 0.05 (0.01, 0.09) 3.97
Ma et al, 2013 30 30 s : -0.46 (-0.56, —0.36) 0.63
Ma et al, 2013 30 30 - | -0.50 (-0.62, —0.38) 0.47
Maesta et al, 2007 10 1 — ~0.56 (~0.88, —0.24) 0.07
Nahas et al, 2007 38 38 | -0.01(-0.11, 0.09) 0.65
Nestel et al, 1999 16 16 - -0.17 (-0.40, 0.06) 0.13
Nestel et al, 1999 16 16 —— -0.20 (-0.41, 0.01) 0.15
Nikander et al, 2003 56 56 I Lo~ 0.06 (-0.02, 0.14) 0.99
Rios et al, 2008 25 22 | —— -0.01(-0.22, 0.20) 0.15
Shidfar et al, 2009 21 21 - | -0.53 (-0.61, —0.45) 0.96
Steinberg et al, 2003 28 28 | - -0.18 (-0.25, —0.11) 1.20
Teede et al 2005 19 21 —— -0.50 (-0.68, —0.32) 0.19
Terzic et al, 2012 23 25 <@ I -1.90 (-1.98, -1.82) 1.12
Terzic et al, 2012 26 25 < ! -1.88 (-1.95, —1.81) 1.24
Turhan et al, 2008 45 45 <+ ! -0.60 (-0.67, —0.53) 1.30
Wangen et al, 2001 18 18 : —-&- -0.09 (-0.20, 0.02) 0.60
Wangen et al, 2001 18 18 |~ ~0.15 (-0.26, —0.04) 0.60
Wu J. et al, 2006 33 33 - 0.03 (-0.07, 0.13) 0.68
Wu WH. et al, 2006 23 23 —— -0.26 (-0.41, -0.11) 0.29
Yeatal, 2012 30 30 | —— -0.01(-0.13,0.11) 0.48
Ye atal, 2012 30 30 I +o— 0.07 (-0.08, 0.20) 0.39
Yildiz et al, 2005 20 20 * I -0.93 (-0.95, -0.91) 19.24
Zhang et al, 2019 77 83 <+ | -0.50 (-0.55, —0.45) 2.26
I-V Overall (I-squared = 99.6%, p = 0.000) | -0.30 (-0.31, -0.29) 100.00
D+L Overall <> -0.27 (-0.41, -0.13)
I
1
| |
-1.98 0 1.98

I-V fixed effect model;, D+L random effect model. I-squared: Higgins’s 12 represents the percentage of variation
between the sample estimates that is due to heterogeneity rather than to sampling error. WMD, weighted mean
difference; Mean difference refers to mean difference of changes between treatment groups. The size of data markers
is proportional to the inverse of the variance of the effect estimate. P value comes from Q statistics.

Abbreviations: No. IG, number of women in intervention group; No. CG, number of women in control group



Supplementary Figure 3. The associations between phytoestrogen supplementation and
changes in serum high density lipoprotein, mmol/L

%

Author, Year Weight
of Publication No.IG No.CG WMD (95% CI ) (I-V)
Aubertin et al, 2007 10 10 —T 0.00 (-0.12,0.12) 0.07
Bakhtiary et al, 2011 25 25 * 0.07 (0.04,0.10) 141
Bakhtiary et al, 2011 25 25 * 0.06 (0.03,0.09) 1.75
Barrasa at al, 208 20 15 —+— 0.13(0.04,0.22) 0.15
Basaria et al, 2009 38 46 * ! -0.12 (-0.13, -0.11)23.04
Beavers et al, 20D 16 16 —or-! —-0.04 (-0.13, 0.05) 0.13
Blum et al, 2003 24 24 = alb —0.07 (-0.14, -0.00)0.24
Braxas et al, 2010 28 26 + 0.09 (0.05,0.13) 0.86
Campbell et al, 2010 35 27 - ' —-0.04 (-0.09, 0.01) 0.47
Chieci et al, 2002 24 43 —0:— 0.04 (-0.05,0.13) 0.15
Choquette et al, 2011 23 22 -, 0.00 (-0.06, 0.06) 0.33
Colacurci et al, 2005 29 28 - -0.10 (-0.17, -0.03)0.23
Curtis et al, 2012 47 46 * 0.04 (0.01,0.07) 1.20
Dewell et al, 2002 20 16 — 0.00 (-0.09, 0.09) 0.12
Dodin et al, 2005 185 94 *| —0.07 (-0.08, -0.06)7.12
Garrido et al, 2006 15 14 1 —— 0.50 (0.39, 0.61) 0.09
Hale et al, 2002 16 16 — —-0.00 (-0.15, 0.14) 0.05
Hall et al, 2005 17 117 * 0.05 (0.04,0.06) 5.92
Hidalgo et al, 2005 53 53 I —0.03 (-0.05, -0.01)2.60
Jassi et al, 200 25 25 ! —0.01 (-0.04, 0.02) 1.46
Jassi et al,200 25 25 R 2 0.15(0.12,0.18) 1.44
Katz et al, 2007 22 22 ! -0.05 (-0.12, 0.02) 0.23
Kim etal, 2013 42 43 ! —0.03 (—0.086, 0.00) 0.91
Liu et al, 2013 60 60 * 0.05(0.03,0.07) 2.28
Liu et al, 2013 60 60 : 0.02 (0.00, 0.04)  3.01
Liuetal, 2014 90 90 | 0.00 (-0.01,0.01) 548
Livetal 2014 90 90 : -0.02 (-0.04, -0.00)4.60
Ma et al, 2013 30 30 * |, —-0.09 (-0.13, -0.05)0.88
Ma et al, 2013 30 30 | —-0.03 (-0.07, 0.01) 0.87
Maesta et al, 2007 10 11 —T -0.01 (-0.13, 0.11) 0.08
Nahas et al, 2007 38 38 . 0.11(0.08,0.14) 1.10
Nestel et al, 1999 16 16 -+ 0.08 (0.02,0.14) 0.29
Nestel et al, 1999 16 16 s 0.07 (0.01,0.13)  0.31
Nikander et al, 2003 56 56 € | -0.02 (-0.05, 0.01) 1.38
Okamura et al, 2008 12 7 | L 4 0.50 (0.45,0.55) 0.52
Rios et al, 2008 25 22 <+ || —0.09 (-0.13, —0.05)0.61
Shidfar et al, 2009 21 21 > 0.11(0.07,0.15)  0.81
Steinberg et al, 2003 28 28 - ! -0.12 (-0.19, -0.05)0.20
Teede et al, 2005 19 21 —Ib— 0.10(0.01,0.19) 0.14
1

Terzic et al, 2012 23 25
Terzic et al, 2012 26 25
Turhan et al, 2008 45 45
Wangen etal, 2001 18 18 E

1.30(1.27,1.33) 1.73
1.30(1.28,1.32) 3.64
0.09 (0.06,0.12) 1.50
0.04 (-0.03,0.11) 0.25

L 2 2

_?_,.,_

Wangen etal, 2001 18 18 - 0.02 (-0.05,0.09) 0.25
Wu et J. al, 2006 33 33 * | -0.09 (-0.14, -0.04)0.42
WuWH. etal, 2006 23 23 < 0.00 (-0.05, 0.05) 0.38
Ye atal, 2012 30 30 + 0.07 (0.03,0.11)  0.57
Ye atal, 2012 30 30 - 0.07 (0.02,0.12)  0.45
Yildiz et al, 2005 20 20 1 0.15(0.14,0.16)  5.37
Zhangetal, 2009 77 83 I ® 0.20(0.19,0.27)  12.90
I-V Overall (I-squared = 99.9%, p = 0.000) I 0.08 (0.08,0.09)  100.00
D+L Overal| < 0.09 (-0.00, 0.18)
1
| |
-1.33 0 1.33

I-V fixed effect model; D+L random effect model. I-squared: Higgins’s 12 represents the percentage of variation
between the sample estimates that is due to heterogeneity rather than to sampling error. WMD, weighted mean
difference; Mean difference refers to mean difference of changes between treatment groups. The size of data markers
is proportional to the inverse of the variance of the effect estimate. P value comes from Q statistics.

Abbreviations: No. |G, number of women in intervention group; No. CG, number of women in control group



Supplementary Figure 4. The associations between phytoestrogen supplementation and
changes in serum low density lipoprotein, mmol/L

Author, Year
of Publication

No.IG No.CG

%
Weight
WMD (95% ClI) (I-V)

Aubertinetal, 2007 10 10 — 0.00 (-0.27,0.27)  0.08
Bakhtiary etal, 2011 25 25 —— ' -0.57 (-0.68, —0.46) 0.47
Bakhtiary etal, 2011 25 25 —— : -0.50 (-0.61, -0.39) 0.45
Barrasaatal, 2018 20 15 —— -0.31 (-0.48, —0.16) 0.25
Basaria etal, 2009 38 46 L 0.01(-0.00, 0.02) 44.94
Beavers etal, 2010 16 16 —e -0.06 (-0.24,0.12) 0.19
Blum et al, 2003 24 24 e 0.05(-0.07, 0.17)  0.39
Braxasetal, 2019 28 26 g -0.06 (-0.21,0.09) 0.26
Campbell etal, 2010 35 27 -t -0.09 (-0.21,0.03) 0.43
Chieci et al, 2002 24 43 —_——— -0.17 (-0.49, 0.15) 0.06
Choquette etal, 2011 23 22 —T -0.10 (-0.23,0.03) 0.36
Colacurci etal, 2005 29 28 | e 0.10(0.05,0.15)  2.42
Curtis et al, 2012 47 46 *> -0.15 (-0.20, -0.10) 2.47
Dewell et al, 2002 20 18 ——— -0.30 (-0.64, 0.04) 0.05
Dodin et al, 2005 85 94 * -0.12 (-0.15, —0.09) 6.61
Garrido et al, 2006 15 14 I e 0.10(0.00,0.20)  0.62
Hale et al, 2002 16 16 + -0.15 (-0.73, 0.43) 0.02
Hall et al, 2005 17 117 & -0.06 (-0.10, —0.02) 4.44
Hidalgo etal, 2005 53 53 -+ -0.25 (-0.32, -0.18) 1.33
Howes et al, 2003 16 16 * L -0.67 (-1.32, —0.02) 0.01
Jassi et al, 2010 25 25 — : -0.50 (-0.59, -0.41) 0.65
Jassi et al, 2010 25 25 |~ -0.00 (-0.11,0.11) 0.47
Katz et al, 2007 2 22 | 0.06 (-0.09, 0.21)  0.27
Kim et al, 2013 42 43 | -0.03 (-0.10, 0.04) 1.07
Liu et al, 2013 60 60  a 0.01(-0.05,0.07) 1.80
Liu et al, 2013 60 60 | -+ 0.20(0.15,0.25)  2.23
Liu et al, 2014 9 90 *, -0.26 (-0.30, —0.22) 4.32
Liu et al, 2014 90 90 L e 0.06(0.02,0.10)  4.27
Ma et al, 2013 30 30 - | -0.85 (-0.74, —0.56) 0.72
Ma et al, 2013 30 30 —— | -0.71 (-0.81, -0.61) 0.55
Maesta etal, 2007 10 11 ——+ -0.36 (-0.62, -0.10) 0.08
Nahas et al, 2007 38 38 | 9 0.01(-0.08, 0.10)  0.70
Nestel et al, 1999 16 16 —+— -0.23 (-0.45, -0.01) 0.12
Nestel et al, 1999 16 16 —— -0.24 (-0.44, -0.04) 0.14
Nikander et al, 2003 56 56 I - 0.27(0.20,0.34)  1.07
Okamura etal, 2008 12 7 ! -0.80 (-0.89, —0.71) 0.77
Rios et al, 2008 25 22 I o 0.13(-0.05,0.31)  0.17
Shidfaretal, 2009 21 21 - ! -0.43 (-0.50, -0.36) 1.28
Steinberg et al, 2003 28 28 :—0— -0.08 (-0.15, —0.01) 1.04
Teede et al, 2005 19 21 —— -0.40 (-0.58, —0.22) 0.19
Terzic et al, 2012 23 25 - : -1.42 (-1.47, -1.37) 2.33
Terzic et al, 2012 26 25 -+ : -1.36 (-1.41, —1.31) 2.53
Turhan etal, 2008 45 45 2 | -0.46 (-0.51, -0.41) 1.90
Wangen etal, 2001 18 18 —— -0.17 (-0.29, -0.05) 0.37
Wangen etal, 2001 18 18 — -0.21 (-0.33, -0.09) 0.37
Wu et J. al, 2006 33 33 | e 0.04 (-0.05,0.13)  0.79
WuWH. etal, 2006 23 23 | —— 0.04 (-0.08, 0.16)  0.38
Ye at al, 2012 30 30 | - 0.03(-0.06, 0.12)  0.66
Ye at al, 2012 30 30 -+ -0.08 (-0.18,0.02) 0.58
Yildiz et al, 2005 20 20 —— | -0.58 (-0.75, —0.41) 0.20
Zhang et al, 2019 77 83 -+ [ -1.40 (-1.45, —1.35) 2.16
I-V Overall (I-squared = 99.5%, p = 0.000) | -0.15 (-0.16, -0.15) 100.00
D+L Overall < -0.25 (-0.37, -0.13)

|

1

-1.47 0 1.47

I-V fixed effect model; D+L random effect model. I-squared: Higgins’s 12 represents the percentage of variation
between the sample estimates that is due to heterogeneity rather than to sampling error. WMD, weighted mean
difference; Mean difference refers to mean difference of changes between treatment groups. The size of data markers
is proportional to the inverse of the variance of the effect estimate. P value comes from Q statistics.

Abbreviations: No. IG, number of women in intervention group; No. CG, number of women in control group



Supplementary Figure 5. The associations between phytoestrogen supplementation and
changes in serum triglycerides, mmol/L

%

Author, Year Weight
of Publicatian No.lG  No.CG WMD (95% C)) (1-V)
Aubertin et al, 2007 10 10 —— -0.12 (-0.44,0.20)  0.03
Bakhtiary et al, 2011 25 25 -4 -0.08 {-0.16, 0.00)  0.50
Bakhtiary et al, 2011 25 25 -4 -0.08 (-0.16, 0.00)  0.49
Barrasa at al, 2018 20 15 -4 -0.07 (-0.14,0.00)  0.80
Basaria et al, 2009 38 46 : * 0.11 (0.10, 0.12) 49.%6
Beavers et al, 2010 16 16 — 0.03 (-0.18, 0.24) 0.08
Braxas et al, 2019 28 26 —— -0.39 (-0.50, -0.28)  0.26
Campbell et al, 2010 35 27 -#»— -0.02 (-0.11,0.07)  0.40
Chieci et al, 2002 24 43 —— -0.08(-0.31,0.14)  0.06
Choquette et al, 2011 23 22 — -0.13 (-0.26, -0.00)  0.20
Colacurci et al, 2005 29 28 e 0.10 (0.00, 0.20) 0.33
Curtis et al, 2012 47 46 -+ -0.10 (-0.17, -0.03) 0.73
Dewell et al, 2002 20 16 [ —— 0.40 (0.25, 0.55) 0.14
Dodin et al, 2005 85 94 » 0.02 (-0.00, 0.04) 5.20
Garrido et al, 2006 15 14 Il & 0.10 (0.05, 0.15) 1.1
Hale et al, 2002 16 16 e 0.18 (-0.12, 0.48) 0.04
Hall et al, 2005 117 17 * -0.02 (-0.04,-0.00) 12.00
Hidalgo et al, 2005 53 53 - | -0.70 (-0.79, -0.61)  0.41
Howes et al, 2003 16 16 L 4 | -0.39(-1.80,1.02)  0.00
Jassi et al, 2010 25 25 * I -0.48 (-0.51, -0.45) 2.95
Jassi et al, 2010 25 25 * I -0.32 (-0.35,-0.29) 2.79
Katz et al, 2007 22 22 | - 0.16 (0.08, 0.24) 0.54
Kim et al, 2013 42 43 <+ -0.27 (-0.34, -0.20)  0.66
Liu et al, 2013 60 60 e 0.06 (0.01,0.11) 1.12
Liu et al, 2013 60 60 e 0.05 (-0.01, 0.11) 0.90
Liu et al, 2014 h] 90 ¢ | -0.18 (-0.21, -0.15)  4.81
Liu et al, 2014 90 90 ¢ ! -0.20 (-0.23, -0.17)  3.65
Ma et al, 2013 30 30 —— ! -1.29(-1.45,-1.13) 0.13
Ma et al, 2013 30 30 —— : -0.84 (-0.98, -0.70) 0.17
Maesta et al, 2007 10 1 _l"_ 0.04 (-0.18, 0.26) 0.07
Nahas et al, 2007 38 38 - | -0.42 (-0.50, -0.34) 0.53
Nestel et al, 1999 16 16 -+ -0.01(-0.12,0.10)  0.29
Nestel et al, 1999 16 16 —&- -0.05(-0.16,0.06) 0.28
Nikander et al, 2003 56 56 3 0.01 (-0.03, 0.05) 1.92
Rios et al, 2008 25 22 —— | -0.51 (-0.66, -0.36) 0.15
Shidfar et al, 2009 21 21 - -0.12 (-0.20, -0.04) 0.47
Steinberg et al, 2003 28 28 - 0.06 (-0.01, 0.13) 0.59
Terzic et al, 2012 23 25 - 1 -1.44(-150,-1.38) 0.77
Terzic et al, 2012 26 25 - ! -148(-1.55,-141) 066
Turhan et al, 2008 45 45 * ! -0.33(-0.38,-0.28) 1.20
Wangen et al, 2001 18 18 —lo— 0.06 (-0.14, 0.26) 0.08
Wangen et al, 2001 18 18 —:0— 0.06 (-0.14, 0.26) 0.08
Wu et J. al, 2006 33 33 | * 0.20 (0.14, 0.26) 1.00
Wu WH. et al, 2006 23 23 -+, -0.10 (-0.17, -0.03) 0.74
Ye at al, 2012 30 30 — -0.16 (-0.30, -0.02) 0.18
Ye at al, 2012 30 30 — -0.07 (-0.21,007) 017
Yildiz et al, 2005 20 20 —n -0.07 (-0.19,0.05)  0.22
Zhang et al, 2019 77 83 * | -0.60 (-0.65, -0.55) 1.16
I~V Overall (I-squared = 99.4%, p = 0.000) | -0.03 (-0.03, -0.02)  100.00
D+L Overal <> | -0.20 (-0.28, -0.11)
|
|
I I
-18 0 18

I-V fixed effect model; D+L random effect model. I-squared: Higgins’s 12 represents the percentage of variation
between the sample estimates that is due to heterogeneity rather than to sampling error. WMD, weighted mean
difference; Mean difference refers to mean difference of changes between treatment groups. The size of data markers
is proportional to the inverse of the variance of the effect estimate. P value comes from Q statistics.

Abbreviations: No. |G, number of women in intervention group; No. CG, number of women in control group



Supplementary Figure 6. The associations between phytoestrogen supplementation and
lipoprotein a, apolipoprotein A-1 and apolipoprotein B

Author, Year

of Publication No.IG  No.CG WMD (95% CI)
APO - A1, g/L

Bakhtiary et al, 2011 25 25 0.20 (0.05, 0.35)
Bakhtiary et al, 2011 25 25 0.10 (-0.06, 0.26)
Chieci et al, 2002 24 43 0.08 (-0.09, 0.24)
Dodin et al, 2005 85 94 -0.11 (-0.18, -0.04)
Garrido et al,2006 15 14 0.50 (0.36, 0.64)
Jassi et al,2010 25 25 -0.05(-0.11,0.01)
Jassi et al, 2010 25 25 -0.32 (-0.38, -0.26)
Ma et al, 2013 30 30 0.01 (-0.01, 0.03)
Ma et al, 2013 30 30 -0.04 (-0.06, -0.02)
Nikander et al,2003 56 56 -0.01(-0.03, 0.01)
Okamura et al, 2008 12 7 0.51 (0.48, 0.54)
Wangen et al, 2001 18 18 0.03 (0.03, 0.03)
Wangen et al, 2001 18 18 0.04 (0.04, 0.04)
Yeat al, 2012 30 30 0.02 (-0.01, 0.05)
Ye atal, 2012 30 30 0.08 (0.05, 0.11)
Zhang et al, 2019 7 83 0.01 (0.01, 0.01)

|-V Subtotal (I-squared =99.1%, p = 0.000)
D+L Subtotal

0.01 (0.01, 0.02)
0.04 (0.02, 0.07)

APO - B, g/L
Bakhtiary et al, 2011 25 25 -0.40 (-0.50, -0.30)
Bakhtiary et al, 2011 25 25 -0.40 (-0.50, -0.30)
Barrasa at al, 2018 20 15 0.05 (-0.03, 0.13)
Barrasa at al, 2018 20 15 -0.35 (-0.43, -0.27)
Chieci et al, 2002 24 43 -0.02 (-0.12, 0.08)
Dodin et al, 2005 85 94 -0.04 (-0.09, 0.01)
Garrido et al,2006 15 14 -0.10 (-0.15, -0.05)
Jassi et al, 2010 25 25 -0.11 (-0.14, -0.08)
Jassi et al, 2010 25 25 -0.09 (-0.12, -0.06)
Ma et al, 2013 30 30 -0.18 (-0.20, -0.16)
Ma et al, 2013 30 30 0' -0.21(-0.23, -0.19)
Nikander et al,2003 56 56 ! 0.05 (0.03, 0.07)
Okamura et al, 2008 12 7 ‘ -0.14 (-0.17,-0.11)
Wangen et al, 2001 18 18 -0.02 (-0.12, 0.08)
Wangen et al, 2001 18 18 0.00 (-0.01, 0.01)
Ye at al, 2012 30 30 0.01 (-0.01, 0.03)
Ye at al, 2012 30 30 -0.00 (-0.03, 0.03)
Zhang et al, 2019 7 83 * | -0.33 (-0.33,-0.33)
|-V Subtotal (I-squared =99.9%, p = 0.000) | | -0.27 (-0.28, -0.27)
D+L Subtotal Q -0.13 (-0.22, -0.03)
LP(a), g/L :
Colacurci et al, 2005 29 28 —— -0.60 (-1.24, 0.04)
Dodin et al, 2005 85 94 * -0.02 (-0.05, 0.01)
Hall et al, 2005 117 117 —— -0.61 (-1.47,0.25)
Hidalgo et al, 2005 53 53 t L 2 2.30(-0.07, 4.67)
Nikander et al,2003 56 56 | L 1.99 (0.48, 3.50)
Turhan et al, 2008 45 45 H 0.10 (-2.51, 2.71)
Wangen et al, 2001 18 18 | & 0.40 (0.20, 0.60)
Wangen et al, 2001 18 18 | - 0.60 (0.39, 0.81)
1=V Subtotal (I-squared = 89.0%, p = 0.000) [ -0.01 (-0.03,0.02)
D+L Subtotal 4> 0.22 (-0.15, 0.58)

|

|

| I

-4.67 Q 4.67

I-V fixed effect model;, D+L random effect model. I-squared: Higgins’s 12 represents the percentage of variation
between the sample estimates that is due to heterogeneity rather than to sampling error. WMD, weighted mean
difference; Mean difference refers to mean difference of changes between treatment groups. P value comes from Q
statistics.

Abbreviations: Apo-A1, apolipoprotein A-1; Apo-B, apolipoprotein B; LP(a), lipoprotein a; No. IG, number of women in
intervention group; No. CG, number of women in control group



Supplementary Figure 7. The associations between phytoestrogen supplementation and
cell adhesion molecules, endothelial metabolites, vascular function and carotid
atherosclerosis

Author, Year
of Publication No. IG No. CG VWMD (95% CIy
VCAM-1. ngfmL
Colacurci, 2005 28 28 —— -73.80 (-95.02, -51.68)
Hall et al, 2005 17 17 -2.03 (-7.51, 1.85)
Hallund &t al, 2002 2 e 250 (781, 2.81)
Liu et al, 2013 &0 &0 21.20 (5.08, 36.42)
Liu et al, 2013 &0 &0 17.10 (3.41, 20.79)
Greany et al, 2002 24 14 7.00 {-11.93, 25.03)
1 Subsotal {l-squared = §1.4%, p = 0.000) -1.81(-5.01, 1.39)
D+L Subtotal 341 (41872, 0.00)
ICAM-1, ngfmL
Colscarci, 2005 20 28 -55 00 (87 54, -43.06)
Hall et al, 2005 17 17 5.02 (3.21, £.75)
Hallund =t al, 2006 2 b -3.75 (-6.54, -0.98)
Liu et al, 2013 &0 &0 £1.20 (-75.57, 46.73)
Liu et al, 2013 50 &0 -15.30 (-20.56, -1.04)
Greany et al, 2003 24 14 3.00 {-1.36, 7.36)
1 Subsotal {l-squared = B7 4%, p = 0.000) 1.17 (0,20, 2.53)
D+L Subtotal -13.86 (-30.08, -7.65)
E-selectin, ng/mL
Colacurei, 2005 20 28 -20.40 (-38.15, -22.85)
Hall 2t al, 2005 "7 17 .56 (-1.07, -0.05)
Liu et al, 2013 &0 &0 -2.40 (-3.02, -1.78)
Liu et al, 2013 &0 &0 0.20 (-0.44, 0.34)
Nikander et al, 2002 58 £8 -1.40 (-2.60, 0.11)
Greany et al, 2008 24 14 .20 (-2.27, 1.67)
1 Subsotal {l-squared = 85 2%, p = 0.000) 007 (-1.20, -0.65)
D+L Subtotal -2.32 (-4.05, -0.59)
M, wmol/L
Halund 2t al 2008 (1) 22 2 0.18 {-1.75, 2.11)
Halund et al 2008 (2) 28 28 8.40 (8.70, 10.10)
Mikander et al, 2003 55 E5 070 (-1.76, 0.36)
Curtis et al, 2013 47 45 -1.00 (-3.74, -0.06)
Turhan et al, 2008 45 45 8.20 (5.40, 6.21)
Reimann et al, 2005 50 i) 3,60 (207, 4.29)
1 Subsotal {l-squared = 07.4%, p = 0.000) 367 (327, 4.07)
D+L Subtotal 267 (0.03, 5.38)
Endethelin, pg/mL
Hall et al, 2005 17 17 0,01 (-0.02, 0.00)
Halund etal, 2008 (1) 22 Iz 1.10 {050, 1.70)
Halund et al, 2006 (2) 28 8 £0.16 (021, 0.11)
Curtis et al, 2012 47 & 0.20 {0.14, 0.26)
1V Subsotal {l-squared = §7.0%, p = 0.000) 0,01 (-0.02, 0.00)
D+L Subtotal 0.07 {-0.08, 0.22)
FMD . %
Evans et al, 2007 2 Iz 0.08 (-0.45, 2.44)
Evans et al, 2007 72 e 207 (1,53, 4.41)
Evans et al, 2007 72 el 0.82 (-0.45, 2.09)
Katz et al, 2007 2 Iz -1.20 (-2.32, 0.07)
Liu et al, 2015 il o 145 (-1.72,-1.17)
Liu et al, 2015 oo o0 015 (-0.43, 0.13)
Lissin et al, 2004 20 0 400 (-1.13, 9.13)
1 Subsotal {l-squared = §2.7%, p = 0.000) 0568 (-0.87, -0.49)
D+L Subtotal 0.28 (0,88, 1.25)
CIMT, pmfyear
Curtis et al, 2013 47 45 20.00 (220, 21.80)
Hodis et al, 2011 162 183 .01 (-2.85, 1.04)
Liu et al, 2014 i) o 10.00 (4.80, 15.11)
Liu et al, 2014 i} o0 12.00 (665, 17.34)
1 Subsotal {l-squared = B2 6%, p = 0.000) 2.07 (0.36, 3.78)

D+l Subtotal

9.34 (030, 15.29)

-89 85.9

I-V fixed effect model; D+L random effect model. I-squared: Higgins’s 12 represents the percentage of variation
between the sample estimates that is due to heterogeneity rather than to sampling error. WMD, weighted mean
difference; Mean difference refers to mean difference of changes between treatment groups. P value comes from Q
statistics.

Abbreviations: CIMT, carotid intima media thickness; FMD, flow mediated diameter; ICAM-1, intercellular adhesion
molecule; No. IG, number of women in intervention group; No. CG, number of women in control group; NOX, nitric
oxide products; VCAM-1, vascular cell adhesion molecule 1



Supplementary Figure 8. Leave-one-out sensitivity analyses: serum C-reactive protein

Meta-analysis estimates, given named study is omitted

| Lower CI Limit @ Estimate Upper CI Limit
Aubertin et al, 2007 cesbrneeseesneesneesnennsonnesnensnsearnnresans R
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Leave-one-out sensitivity analysis for the effects of phytoestrogen supplementation on serum C-reactive protein as
compared to control group. The vertical axis shows the omitted study, and the horizontal axis depicts the pooled non-
standardized estimate (circle) when each study is removed, with 95% confidence intervals. The analyses were
performed using metaninf command in STATA.



Supplementary Figure 9. Leave-one-out sensitivity analyses: serum total cholesterol
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compared to control group. The vertical axis shows the omitted study, and the horizontal axis depicts the pooled non-

standardized estimate (circle) when each study is removed, with 95% confidence intervals. The analyses were
performed using metaninf command in STATA.



Supplementary Figure 10. Leave-one-out sensitivity analyses: serum high-density
lipoprotein cholesterol

Meta—analysis estimates, given named study is omitted

Lower CI Limit (O Estimate " Upper CI Limit
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Leave-one-out sensitivity analysis for the effects of phytoestrogen supplementation on serum high-density lipoprotein
cholesterol as compared to control group. The vertical axis shows the omitted study, and the horizontal axis depicts
the pooled non-standardized estimate (circle) when each study is removed, with 95% confidence intervals. The
analyses were performed using metaninf command in STATA.



Supplementary Figure 11. Leave-one-out sensitivity analyses: serum low-density
lipoprotein cholesterol
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Leave-one-out sensitivity analysis for the effects of phytoestrogen supplementation on serum low-density lipoprotein
cholesterol as compared to control group. The vertical axis shows the omitted study, and the horizontal axis depicts
the pooled non-standardized estimate (circle) when each study is removed, with 95% confidence intervals. The
analyses were performed using metaninf command in STATA.



Supplementary Figure 12. Leave-one-out sensitivity analyses: serum triglycerides

Meta—analysis estimates, given named study is omitted
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Leave-one-out sensitivity analysis for the effects of phytoestrogen supplementation on serum triglycerides as
compared to control group. The vertical axis shows the omitted study, and the horizontal axis depicts the pooled non-
standardized estimate (circle) when each study is removed, with 95% confidence intervals. The analyses were
performed using metaninf command in STATA.



Supplementary Figure 13. Leave-one-out sensitivity analyses: serum lipoprotein a

Meta—analysis estimates, given named study is omitted
| Lower CI Limit @ Estimate Upper CI Limit
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Leave-one-out sensitivity analysis for the effects of phytoestrogen supplementation on serum lipoprotein a as
compared to control group. The vertical axis shows the omitted study, and the horizontal axis depicts the pooled non-
standardized estimate (circle) when each study is removed, with 95% confidence intervals. The analyses were
performed using metaninf command in STATA.



Supplementary Figure 14. Leave-one-out sensitivity analyses: serum apolipoprotein A-1

Meta—analysis estimates, given named study is omitted
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Supplementary Figure 15. Leave-one-out sensitivity analyses: serum apolipoprotein B
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Supplementary Figure 16-23. Publication bias: CRP, TC, HDL, LDL, TG, LP(a), Apo
A-1and Apo B
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