Effect of multi-strain probiotics (multi-strain microbial cell preparation) on glycemic control
and other diabetes-related outcomes in people with type 2 diabetes: a randomized
controlled trial.
Objectives
To investigate the effect of multi-strain probiotics supplementation on glycemic control and
other diabetes-related outcomes in people with type 2 diabetes.
Methods
This was a randomized, double-blind, parallel-group, controlled clinical trial. A total of 136
participants with moderately well-controlled type 2 diabetes aged 30 – 70 years were
randomized to receive either HEXBIO® or placebo for a period of 12 weeks.
Randomized, Double-blind (n = 136)

Treatment Group (n = 68)

Control Group (n = 68)

Outcomes were measured at baseline, week 6, and week 12 of intervention
Measured outcome:
Primary outcome – Glycemic control-related parameters (fasting blood glucose (FBG),
glycated haemoglobin (HbA1c), fasting insulin, HOMA-IR, QUICKI).
Secondary outcome - Anthropomorphic variables, lipid profile, blood pressure and highsensitivity C-reactive protein.
A subgroup of 18 subjects from each group was analysed for their fecal quantities of
Lactobacillus and Bifidobacterium at baseline and week 12.
Intention to treat (ITT) analysis was performed on all the subjects recruited, while per
protocol (PP) analysis was performed on the subjects who completed the trial with
compliance.
Outcomes
This study showed a significant reduction in HbA1c and fasting insulin in the moderately wellcontrolled type 2 diabetes patients after administered with HEXBIO® for the period of 12
weeks (p < 0.05). In addition, normal weight category patients from the Treatment group have
significantly decreased HbA1c and Triglyceride levels after 12 weeks (p < 0.05). The increased
quantities of Lactobacillus spp. and Bifidobacterium spp. in fecal load for the treatment group
indicates the successful passage and transit of bacteria in HEXBIO.
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Figure 1. Changes of Glycated Haemoglobin, HbA1c (%) between Treatment group and
Placebo group over the period of 12 weeks. Significant reduction of Glycated Haemoglobin,
HbA1c (%) in PP analysis (p < 0.05).

Insulin (µU/mL)

15
13
11
9
Baseline

Week 6
Placebo

Week 12

Treatment

Figure 2. Changes in Insulin Level (µU/mL) between Treatment group and Placebo group over
the period of 12 weeks. Significant reduction of insulin level (µU/mL) in ITT analysis and PP
analysis (p < 0.05).
Table 1. Fecal Quantities of Lactobacillus spp. and Bifidobacterium spp. in Placebo group and
Treatment Group over the period of 12 weeks.
Timeline
p-value
Baseline
Week 12
Lactobacillus spp. (CFU/g)
Placebo
1.8×107 ± 0.7×107
2.1×107 ± 9.2×106
0.647
6
6
Treatment
6.4×10 ± 1.1×10
1.2×107 ± 6.4×106
<0.05
Bifidobacterium spp. (CFU/g)
Placebo
2.7×106 ± 0.8×106
5.3×106 ± 1.9×106
0.749
6
6
Treatment
3.4×10 ± 0.2×10
1.4×107 ± 1.5×107
<0.05
Conclusion
Consumption of HEXBIO® showed improvements in HbA1c and fasting insulin in the
moderately well-controlled type 2 diabetes patients during the period of 12 weeks.
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