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Abstract: 
Objective: To compare the effectiveness of Acarbose and Voglibose as add-on therapy to Metformin 
monotherapy in patients with type 2 diabetes mellitus. 
Methods: A prospective, non-random, open-label study was conducted at Varun Arjun Medical &Rohilkhand 
Hospital involving 76 patients divided into two groups. Group I received Metformin with Acarbose, and Group 
II received Metformin with Voglibose for three months. Glycemic parameters (HbA1c, FBS, PPBS) were 
evaluated at baseline and after three months. Medication adherence was calculated using the Morisky 
Medication Adherence Scale-8 (MMAS-8). The primary outcome was reduced HbA1c levels and secondary 
outcomes included changes in FBS and PPBS and medication adherence.  
Results: Both groups significantly reduced HbA1c, FBS, and PPBS levels (p<0.0001). Adding Acarbose to 
Metformin therapy showed slightly better effectiveness in reducing FBS and PPBS than adding Voglibose. 
Medication adherence was comparable in both groups. 
Conclusion: Acarbose and Voglibose, as add-on therapies to Metformin, showed significant effectiveness in 
glycemic control with a good adherence profile. Acarbose exhibited a slightly superior reduction in FBS and 
PPBS compared to Voglibose. Further randomised controlled studies are needed to validate these findings. 
Keywords: Metformin, Acarbose, Voglibose, Type 2 Diabetes, Medication Adherence. 
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Introduction 

Diabetes Mellitus, primarily type 2 diabetes, is a 
chronic metabolic disorder characterised by 
persistent hyperglycaemia and is a significant 
global health issue. The International Diabetes 
Federation estimates that over 463 million adults 
are living with diabetes, a number assumed to reach 
700 million by 2045.[1] Diabetes is associated with 
severe complications, such as cardiovascular 
diseases, neuropathy, nephropathy, and retinopathy, 
which contribute significantly to morbidity and 
mortality.[2] Metformin, a biguanide derivative, is 
the first-line medication recommended for 
managing type 2 diabetes.[3] It reduces hepatic 
glucose production and improves insulin 
sensitivity, thereby reducing blood glucose levels 
without causing substantial weight gain or 
hypoglycaemia.[4] Despite its efficacy, many 
individuals with type 2 diabetes fail to achieve 
glycemic targets with metformin monotherapy.[5] 
Add-on therapies, including alpha-glucosidase 
inhibitors like Acarbose and Voglibose, have been 

considered in such cases. Acarbose and Voglibose 
slow carbohydrate digestion and absorption in the 
intestines, thereby reducing postprandial 
hyperglycemia.[6] Clinical studies have 
demonstrated the effectiveness of these agents in 
reducing HbA1c levels when combined with 
metformin.[7,8] With this background, our study 
aims to compare the effectiveness of Acarbose and 
Voglibose as add-on therapies to metformin 
monotherapy. The rationale for this study is to 
provide data that might guide clinicians in 
personalising diabetes treatment, emphasising the 
importance of efficacy and medication adherence. 

Materials and Methods 

The Institutional Review Board approved the study 
protocol. All participants were provided informed 
consent before participation. The study was 
conducted under the Declaration of Helsinki and its 
later amendments. This was a prospective, non-
randomised, open-label study conducted over three 
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months at Varun Arjun Medical & Rohilkhand 
Hospital, Uttar Pradesh And Associated with 
Rohilkhand medical college, Bareilly,76 
participants with type 2 diabetes mellitus (T2DM) 
on Metformin monotherapy were recruited for this 
study.  

They were divided into two groups of 38 each. 
included patients aged 30-65 years, diagnosed with 
T2DM, and on metformin monotherapy for at least 
three months. Patients with severe complications of 
diabetes, liver or kidney diseases, and those who 
were pregnant or lactating were excluded. Baseline 
data were recorded at the start of the study, 
including HbA1c, FBS, and PPBS. These 
parameters were re-evaluated at the end of the three 
months. Medication adherence was monitored and 
calculated using the Medication adherence, as 
calculated by the Morisky Medication Adherence 
Scale-8 (MMAS-8). The Statistical Package for the 
Social Sciences (SPSS Version 25) was used for 
analysis of the data. Unpaired T-tests were used to 
compare the baseline characteristics between the 
two groups, and paired T-tests were used to 
compare the changes within each group from 

baseline to three months. A p-value less than 0.05 
was regarded as statistically significant. 

Intervention 

The first group continued with Metformin and 
received add-on acarbose therapy, while the second 
group continued with Metformin and received add-
on voglibose therapy. The specific dosages were 
determined according to standard clinical 
guidelines and the patient's needs. 

Outcome Measures 

The primary outcome was reduced HbA1c levels 
from baseline to the conclusion of the study period. 
Secondary outcome measures included changes in 
fasting blood sugar (FBS), postprandial blood sugar 
(PPBS), cost-effectiveness evaluated using the 
incremental cost-effectiveness ratio (ICER), and 
medication adherence over the three months. 

Results 

There were no significant differences in age, 
gender, height, weight or duration of diabetes 
between the two groups. All parameters' p-values 
remained above 0.05, except BMI (p = 0.013). 

 
Table 1: Baseline Demographic Characteristics 

Variables Group I (Metformin + 
Acarbose) (38) 

Group II (Metformin + 
Voglibose) (38) 

P-
Value 

Age (years) 47.55 ±6.96 48.34±8.64 0.661 

Gender Males 20 21 0.810 Females 18 17 
Height (cm) 165.34±4.78 165.02±3.34 0.742 
Weight (kg) 74.12±7.70 76.20±6.58 0.209 
Duration of Diabetes (years) 5.32±1.95 5.46±1.58 0.721 
BMI 26.98±1.72 27.96±1.65 0.013* 
 

 
Figure 1: Baseline Demographic Characteristics 
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The comparison of the pre-treatment and post-treatment glycemic parameters is shown in Table 2. In both 
groups, there was a significant reduction in HbA1c, FBS, and PPBS (p<0.0001 in all cases). Group I (Metformin 
+ Acarbose) significantly reduced FBS and PPBS morethan Group II (Metformin + Voglibose). 

Table 2: Comparison of Pre-treatment and Post-treatment Glycemic Parameters 
Comparison Pre-Treatment Mean ± SD Post-Treatment Mean ± SD P-value 
HbA1c in Group I 
(Metformin + Acarbose) 8.48 ± 0.43 6.94 ± 0.31 0.0001* 

HbA1c in Group II 
(Metformin + Voglibose) 8.97 ± 0.54 7.04 ± 0.41 0.0001* 

FBS in Group I 
(Metformin + Acarbose) 171.13 ± 22.61 132.90 ± 13.08 0.0001* 

FBS in Group II 
(Metformin + Voglibose) 175.26 ± 21.27 145.19 ± 19.03 0.0001* 

PPBS in Group I 
(Metformin + Acarbose) 245.21 ± 23.92 177.76 ± 18.11 0.0001* 

PPBS in Group II 
(Metformin + Voglibose) 245.42 ± 20.67 195.14 ± 17.08 0.0001* 

 

 
Figure 2: Comparison of HbA1c:  Pre-treatment and Post-treatment 

 
Figure 3: Comparison of FBS:  Pre-treatment and Post-treatment 
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Figure 4: Comparison of PPBS:  Pre-treatment and Post-treatment 

As measured by the Morisky Medication Adherence Scale-8 (MMAS-8), medication adherence did not differ 
significantly between the two groups (7.0±0.80 vs. 7.05±0.83, p=0.78), as shown in Table 3. 

Table 3: Medication Adherence Over Three Months 
Group Number of Patients Average MMAS-8 Score P-Value 
I (Metformin + Acarbose) 38 7.0±0.80 0.78 
II (Metformin + Voglibose) 38 7.05±0.83 
 

 
Figure 5: Medication Adherence Over Three Months 

Discussion 

Managing type 2 diabetes mellitus (T2DM) 
remains a global health concern, and adequate 
glycemic control is critical to managing this 
chronic disease. Metformin is a cornerstone of 
T2DM management due to its efficacy, tolerability, 
and low cost. However, many patients fail to 
achieve glycemic targets on metformin 
monotherapy and require additional treatment 

options.[9] Combination therapies using Metformin 
with other antidiabetic drugs have emerged as 
effective strategies to achieve better glycemic 
control.[10] This investigation evaluated the 
efficacy of two combination therapies, Metformin 
plus Acarbose and Metformin plus Voglibose. 
Acarbose and Voglibose are alpha-glucosidase 
inhibitors that help control postprandial 
hyperglycemia, a significant aspect of T2DM 
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management.[11]Acarbose has shown effectiveness 
in preventing T2DM and offers additional 
cardiovascular benefits.[12,13]  

Voglibose, an alpha-glucosidase inhibitor, 
improves the postprandial state and reduces 
oxidative stress markers and soluble adhesion 
molecules in obese type 2 diabetic patients.[14]  

The study's primary objective was to evaluate and 
compare the efficacy of the two combination 
therapies in controlling glycemic parameters in 
T2DM patients. We found a significant reduction in 
HbA1c, FBS, and PPBS in both groups, indicating 
that both combinations effectively controlglycemic 
parameters. Furthermore, we assessed medication 
adherence using the MMAS-8 score and found no 
significant difference between the two groups. 
Medication adherence is critical to T2DM 
management as non-adherence to antidiabetic 
medication has been linked to poor glycemic 
control, increased morbidity and mortality, and 
increased healthcare costs.[15]  

These findings have implications for primary care 
physicians. While both combination therapies are 
effective, the choice between Acarbose and 
Voglibose as add-on therapy to Metformin should 
be individualised based on patient characteristics, 
tolerability, cost considerations, and preference. It 
is also essential to note that despite the positive 
results, the study has several limitations. For 
instance, the study's non-random nature may induce 
selection bias. Future randomised controlled trials 
are needed to confirm these findings. 

Conclusion 

In conclusion, adding Acarbose or Voglibose to 
Metformin substantially decreased HbA1c, FBS, 
and PPBS levels in patients with type 2 diabetes. 
Both combinations showed effective glycemic 
control, indicating their potential as viable 
treatment options. Medication adherence was 
comparable in both groups. The findings of this 
study highlight the significance of individualising 
therapy according to patient characteristics, 
tolerability, cost considerations, and personal 
preference. More extensive, randomised controlled 
trials are needed to substantiate these findings 
further and guide clinicians in optimising diabetes 
management strategies. 

Funding: This research study did not receive a 
specific grant from any public, private, or non-
profit funding agency. 
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