

Low-Carb Staple Foods Improve Glycemic Control and Variability in Type 2 Diabetes: A Multicenter Randomized Controlled Trial

Aim: To investigate the effects of a novel low-carbohydrate staple food (LCSF) intervention, with or without prebiotics, on glycemic control, variability and metabolic parameters in patients with type 2 diabetes (T2DM).
Methods: In this 12-week, multicenter, randomized controlled trial, 77 adults with T2DM (HbA1c 7.0-9.0%) were assigned to one of three groups: 1) conventional staple foods (CSF, n=21); 2) LCSF (n=25); or 3) LCSF plus prebiotics (LCSF+P, n=23). The primary outcomes were changes in HbA1c and continuous glucose monitoring (CGM) metrics including time in range (TIR) and glycemic variability. Secondary outcomes encompassed body composition, lipid profiles, gut microbiota, and serum metabolomics.
Results: After 12 weeks, both LCSF and LCSF+P groups achieved a significantly greater reduction in HbA1c compared to the CSF group (mean difference: -0.5% [95% CI, -0.8 to -0.2]; P=0.003 for both). The proportion of patients attaining HbA1c <7.0% was 92.0% in the LCSF group, 82.6% in the LCSF+P group, and 47.6% in the CSF group (P<0.001). Compared to CSF, both LCSF interventions significantly increased TIR (LCSF: 97.6%; LCSF+P: 96.7% vs. CSF: 83.4%; P<0.001) and reduced glycemic variability (coefficient of variation: LCSF: 21.1%; LCSF+P: 20.7% vs. CSF: 28.5%; P<0.001). The LCSF groups also demonstrated more significant improvements in body weight and waist circumference. Gut microbiota analysis revealed a marked reduction in the abundance of the Ruminococcus torques group, which was positively associated with HbA1c improvement. Corresponding serum metabolomic analysis showed decreased alanine levels, correlating positively with the reduction in R. torques. No significant changes in LDL-cholesterol or triglycerides were observed, and the incidence of adverse events was comparable to the CSF group.
Conclusion: A dietary strategy that substitutes conventional staples with specially formulated low-carbohydrate alternatives significantly improves glycemic control and reduces glycemic variability in patients with T2DM, without adverse effects on lipid profiles or safety. (Clinical Trials Reg. No. ChiCTR2500098230)

