Association between phytoestrogens, glucose homeostasis and risk of diabetes in women: a systematic review and meta-analysis
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Abstract 
	Phytoestrogens might have advantageous effects on diabetes in women. We performed a systematic review and meta-analysis to determine the effect of phytoestrogens on glucose homeostasis and risk of type 2 diabetes (T2D) among women. Randomized clinical trials (RCT) and prospective observational studies that assessed associations of phytoestrogens (supplementation, dietary intake or biomarkers) with fasting glucose or insulin, homeostatic model assessment of insulin resistance (HOMA-IR), or with risk of T2D were included. We identified 18 RCTs (n=1,687 individuals) investigating the effect of phytoestrogen supplementation on glucose homeostasis, and 9 prospective population-based studies (n=212,796 individuals) examining the association between phytoestrogen intake and risk of T2D. As compared to placebo, phytoestrogen supplementation resulted in improvements in fasting glucose and HOMA-IR, the pooled mean differences of changes were –0.12 mmol/L (95% CI -0.20 to -0.03) and -0.24 microU/mol/L (95%CI: -0.45 to -0.03) respectively. While there was no significant decrease in insulin levels with overall phytoestrogen supplementation, pooled mean difference of changes was -0.98 pmol/L (95%CI: -4.64 to 2.67). However, the results of RCTs would vary by type of phytoestrogens, soy derived isoflavones and genistein improved glucose homeostasis, isoflavone mix and daidzein had no or were associated with adverse glycemic profile. Higher dietary phytoestrogen intake was associated with a 10% lower risk of developing T2D in observational studies (pooled relative risk; 0.90 [95% CI, 0.85 to 0.96] for highest versus the lowest quantiles). Results were similar when the analyses were restricted only to medium and high-quality studies.  Overall phytoestrogens may have a positive influence on glycaemia and could be used for diabetes prevention in women. However, for some individual types of phytoestrogens, such as mixed isoflavones, caution is needed in demonstrating their use in women, as their use could lead to adverse glycemic profile in women.   
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Remarks: We conducted the first comprehensive systematic review and meta-analysis on the effect of phytoestrogens on glucose homeostasis and risk of T2D in women. Based on 18 clinical trials and 9 prospective observational studies, involving more than 200,000 women, our study shows that composite and individual phytoestrogen supplementation in non-diabetic women is associated with a reduction in fasting glucose and insulin levels, as well as an improvement in insulin resistance. However, the results of RCTs would vary by type of phytoestrogens, soy derived isoflavones and genistein improved glucose homeostasis, isoflavone mix and daidzein had no or were associated with adverse glycemic profile. Moreover, higher dietary phytoestrogen intake was associated with a 10 % decrease in risk of developing T2D.  We believe this review may have several clinical and public health implications. Our results on beneficial effects of phytoestrogens in T2D prevention support the current dietary guidelines, as well as health care professionals to offer advice to encourage the use of foods containing phytoestrogens in women’s diet. Further, given the potentially negative health consequences of hormone replacement therapy on cardiometabolic health, our study indicates that use of phytoestrogen-based remedies as alternative treatment for menopausal symptoms might be a safe choice with regard to cardiometabolic health, and particularly T2D. However, for some individual types of phytoestrogens, such as mixed isoflavones, caution is needed in demonstrating their use in women, as their use could lead to adverse glycemic profile.   
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