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Comparative Effectiveness and Safety 
of Acarbose and Vildagliptin in Type 2 
Diabetes Management: A Real-World 
Observational Study in an Indian Population

ABSTRACT
Objective: To evaluate and compare the real-world 
effectiveness and safety profiles of acarbose and 
vildagliptin in patients with type 2 diabetes (T2D), 
with an additional focus on their impacts on the gut 
microbiota.
Materials and methods: This was a real-world, obser-
vational, record-based study involving 98 patients 
with T2D, who were already on a stable regimen of 
metformin. Patients were divided into 2 groups: one 
receiving acarbose and the other vildagliptin, without 
any changes to their ongoing treatment with met-
formin and glimepiride. The primary outcomes meas-
ured were changes in HbA1c, fasting plasma glucose 
(FPG), and postprandial plasma glucose (PPPG) levels 
from baseline after 3 months of therapy. Secondary 

outcomes included the incidence of adverse drug reac-
tions (ADRs) and specific gastrointestinal side effects.
Results: The study included 48 patients on acarbose 
and 50 on vildagliptin, with comparable baseline 
characteristics. For effectiveness, the acarbose arm 
showed a decrease in HbA1c level by 1.0% while the 
vildagliptin arm showed a decrease of 0.9%. The acar-
bose arm showed a significant decrease of 47.6 mg/dL 
and 95.9 mg/dL, respectively, for FPG and PPPG at the 
end of 3 months, while the vildagliptin arm showed 
a decrease of 40.31 mg/dL for FPG and 79.5 mg/dL for 
PPPG (p < 0.001). The incidence of ADRs was com-
parable, although patterns of gastrointestinal side 
effects varied. Acarbose was associated with a higher 
incidence of flatulence and gastroparesis, whereas 
vildagliptin was linked to increased hyperacidity.
Conclusions: Acarbose and vildagliptin both sig-
nificantly improved glycemic control when added to 
metformin therapy. Despite the differences in safety 
profiles, both drugs were generally well tolerated. (Clin 
Diabetol 2024; 13; 5: 268–273)
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Introduction
India is experiencing a rapid escalation in non-

communicable diseases (NCDs), particularly metabolic 
disorders such as diabetes mellitus, which present with 
substantial interstate and inter-regional variations. 
Recent findings from the Indian Council of Medical 
Research–India Diabetes (ICMR-INDIAB) study highlight 
a significant prevalence of diabetes and prediabetes, 
emphasizing an urgent need for effective management 
strategies tailored to the diverse demographic and 
socioeconomic landscape of the country [1]. Type 2 
diabetes (T2D) continues to pose a major global health 
challenge, with the burden particularly pronounced in 
densely populated countries like India. Current thera-
peutic approaches for T2D involve a combination of 
lifestyle modifications and pharmacological interven-
tions to manage the progressive nature of the disease 
effectively. Metformin remains the first-line treatment; 
however, many patients require additional pharmaco-
therapy to maintain glycemic control.

This study focuses on 2 such pharmacological 
agents: acarbose, an α-glucosidase inhibitor (AGI), and 
vildagliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor. 
AGIs are known for their efficacy in lowering postpran-
dial glucose, an important aspect for populations con-
suming a high-carbohydrate diet. Despite their benefits, 
the use of AGIs like acarbose is often limited by gastro-
intestinal side effects, which are a significant concern 
in the Asian population [2]. On the other hand, DPP-4 
inhibitors, such as vildagliptin, offer an advantageous 
profile by enhancing insulin secretion and suppressing 
glucagon release in a glucose-dependent manner, mak-
ing them particularly suitable for Asian patients who 
generally exhibit a lower body mass index [3].

Clinical trials have consistently demonstrated the 
effectiveness of these treatments in controlled settings, 
but there remains a lack of comprehensive real-world 
evidence comparing their impact [4–6]. 

This observational study aims to fill this gap by 
comparing the real-world effectiveness and safety 
of acarbose and vildagliptin as adjunct therapies to 
metformin in Indian patients with T2D. By analyzing 
data from a diverse patient population, this research 
seeks to provide critical insights that could influence 
future therapeutic directions and patient management 
strategies, ensuring more personalized and effective 
treatment outcomes.

Materials and methods
Study design 

This was a real-world, observational, record-based 
study conducted to compare the effectiveness and 
safety of acarbose versus vildagliptin in managing T2D. 

We retrospectively analyzed the medical records of 98 
patients diagnosed with T2D and baseline HbA1c levels 
between 7% and 8%.

Study population
The study included 98 patients with T2D. The pa-

tients were divided into 2 treatment arms: (1) acarbose 
arm — 48 patients; (2) vildagliptin arm — 50 patients. 
Selection was based on patients’ existing treatment 
regimens, specifically those who had been on a stable 
dose of metformin for the past 6 months. For this study, 
patients were either prescribed additional vildagliptin 
50 mg twice daily or acarbose 50 mg once daily for 
at least 3 months, without any change to their ongo-
ing glimepiride and metformin therapy. The study in-
cluded T2D patients with a stable baseline HbA1c level 
between 7 and 8%, having a minimum of 9 months 
of medical history available for review, on continuous 
treatment with metformin for the last 6 months prior 
to the introduction of either vildagliptin or acarbose, 
with duration of T2D suffering between 6 and 24 
months. Those diagnosed with type 1 diabetes, preg-
nant women, those with dose of metformin increased 
above baseline, and those with severe renal or liver 
impairment were excluded.

This approach ensured that the effects observed 
could be attributed to the addition of vildagliptin or 
acarbose to the established regimen of metformin, 
under stable conditions.

Ethical approval
Ethical approval for this study was obtained from 

the Institutional Ethics Committee, ensuring compli-
ance with ethical standards and patient confidentiality 
throughout the research process.

Data collection
Data were collected from the electronic health 

records (EHR) of each participant, including age, du-
ration of diabetes, and treatment specifics. Baseline 
measurements and follow-up data after 3 months of 
treatment were extracted, focusing on glycemic control 
indices such as HbA1c, fasting plasma glucose (FPG), 
and postprandial plasma glucose (PPPG).

Efficacy was measured based on the change from 
baseline in HbA1c, FPG, and PPPG after 3 months of 
treatment. The primary endpoint was the mean change 
in HbA1c levels from baseline to 3 months. Secondary 
endpoints included changes in FPG and PPPG levels.

Safety was evaluated by recording adverse drug 
reactions (ADRs) reported in the medical records during 
the 3 months. Specific ADRs such as flatulence, hypera-
cidity, and gastroparesis were noted. The percentage 



Clinical Diabetology 2024, Vol. 13, No 5

270

0.6 years. The prescribing pattern of glimepiride and 
metformin was comparable in both groups with no 
significant differences. (Tab. 1)

Assessing the effectiveness of acarbose and vilda-
gliptin, it was noted that the acarbose arm showed 
a decrease in HbA1c level by 1.0% at the end of 
3 months in comparison to the vildagliptin, which 
showed a decrease by 0.9%, the change being insignifi-
cant. However, acarbose showed a significant decrease 
in FPG and PPPG at the end of 3 months of treatment 
with a decrease of 47.6 mg/dl and 95.9 mg/dL for 
FPG and PPPG, respectively. The change in the case 
of the vildagliptin arm was 40.31 mg/dL for FPG and 
79.5 mg/dL for PPPG at the end of 3 months. These 
changes were significant at p < 0.001. Table 2 summa-
rizes the mean values, efficacy measures, and changes 
in glycemic indices (HbA1c, FPG, and PPPG) over 
3 months for patients with T2D treated with acarbose 
or vildagliptin. The results indicate significant improve-
ments in glycemic control for both treatment arms.

The incidence of adverse drug reactions (ADRs) 
was comparable between the 2 treatment arms 
(p = 0.9733), with 41.6% in the acarbose arm and 42% 
in the vildagliptin arm reporting ADRs. The occurrence 
of flatulence was higher in the acarbose group (25%) 
compared to the vildagliptin group (16%). Conversely, 
hyperacidity and gastroparesis were more prevalent in 
the vildagliptin arm, affecting 20% and 24% of patients, 
respectively, compared to 10.41% and 16.66% in the 
acarbose arm. Table 3 displays the incidence of adverse 
drug reactions (ADRs) and specific gastrointestinal side 

of patients experiencing any ADRs was calculated for 
each treatment group.

Statistical analysis
Estimating from the facility’s background rate, 

with a 95% level of significance and 5% marginal error, 
a minimum sample size of 96 was calculated, inclusive 
of both arms. The study, however, included 98 patients 
for final analysis. Descriptive statistics were used to 
summarize demographic and baseline characteristics, 
including means and standard deviations for continu-
ous variables, and frequencies and percentages for 
categorical variables. The effectiveness of the treat-
ments was analyzed using paired t-tests to compare 
pre- and post-treatment values within each group. 
Chi-square tests were used to compare the incidence 
of ADRs between the treatment groups. A p-value of 
less than 0.05 was considered statistically significant.

Results
In this observational study, we evaluated the effec-

tiveness and safety of acarbose compared to vildagliptin 
in 98 patients diagnosed with T2D on metformin for 
at least 6 months, presenting baseline HbA1c levels 
between 7% and 8%. The cohort was divided into 
2 groups, with 48 patients starting on acarbose and 
50 on vildagliptin. The mean age of patients in the 
acarbose arm was 53.06 ± 8.9 years, while the vilda-
gliptin arm had a mean age of 55.85 ± 9.2 years. The 
duration of T2D was similar between groups, with the 
acarbose arm at 0.7 years and the vildagliptin arm at 

Table 1. Baseline Characteristics

Acarbose arm [n = 48] Vildagliptin arm [n = 50] P-value

Mean Age [mean ± SD] 53.1 ± 8.9 55.9 ± 9.3 0.1

Gender [n] [male/female] 28/20 31/19 0.7

Duration of diabetes [mean ± SD] 0.7 ± 1.8 0.6 ± 1.9 0.8

Prescribing pattern of glimepiride and metformin [n (%)]

Baseline glimepiride 1 mg per day 11 (22.91%) 09 (18%) 0.8

Baseline glimepiride 2 mg per day 26 (54.16%) 29 (58%)

Baseline glimepiride 3 mg per day 03 (6.25%) 05 (10%)

Baseline glimepiride 4 mg per day 08 (16.66%) 07 (14%)

Baseline metformin 500 mg per day 06 (12.5%) 08 (16%) 0.9

Baseline metformin 850 mg per day 04 (8.33%) 06 (12%)

Baseline metformin 1000 mg per day 32 (66.66%) 29 (58%)

Baseline metformin 1500 mg per day 02 (4.16%) 01 (2%)

Baseline metformin 1700 mg per day 01 (2.08%) 02 (4%)

Baseline metformin 2000 mg per day 03 (6.25%) 04 (8%)

SD — standard deviation
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effects among patients treated with acarbose versus 
vildagliptin, highlighting comparable overall ADR rates 
but differing rates of flatulence, hyperacidity, and gas-
troparesis between the 2 groups.

Discussion
The findings from this observational study empha-

size the clinical benefits of acarbose and vildagliptin as 
adjunctive therapy to metformin in patients with T2D, 
highlighting their ability to significantly improve glyce-
mic control. Both medications demonstrated substan-
tial efficacy in reducing HbA1c, FPG, and PPPG, aligning 
with the goals for T2D management to minimize the 
risk of diabetes-related complications.

In a comparative context, both drugs showed sig-
nificant reductions in glycemic indices like results from 
a recent study by Wang et al., which reported nota-
ble improvements in glycemic control with acarbose, 

Table 2. Comparative Effectiveness of Acarbose and Vildagliptin in Type 2 Diabetes Management

Acarbose arm [n = 48] Vildagliptin arm [n = 50]

HbA1c [%] [mean ± SD]

Baseline 7.8 ± 0.1 7.9 ± 0.1

3 Months 6.8 ± 0.2 6.9 ± 0.2

Mean change –1.0 ± 0.2NS –0.9 ± 0.2NS

FPG [mg/dL] [mean ± SD]

Baseline 157.8 ± 8.8 155.7 ± 4.1

3 Months 110.2 ± 12.6 115.4 ± 12.9

Mean Change –47.6 ± 13.4** –40.31 ± 12.8**

PPPG [mg/dL] [mean ± SD]

Baseline 247.1± 12.7 240.5 ± 8.6

3 Months 151.2 ± 14.1 161.0 ± 6.9

Mean change –95.9 ± 14.4** –79.5 ± 10.9**

p < 0.05 is considered significant; **p < 0.001
FPG — fasting plasma glucose; HbA1c — glycated hemoglobin; NS — not significant; PPPG — postprandial plasma glucose; SD — standard deviation

saxagliptin, and vildagliptin, affecting different aspects 
of metabolic control and intestinal flora distribution 
in T2D patients [7]. The study by Pan et al. provides 
additional insight into this by directly comparing the 
efficacy and tolerability of vildagliptin with acarbose 
in a controlled environment, showing similar efficacy 
between these drugs over a 24-week period, which 
supports the results of our observational study [8]. 

Safety profiles were equally favorable, albeit with 
distinct patterns of gastrointestinal side effects attrib-
utable to their mechanisms of action. Acarbose tends 
to cause more gastrointestinal disturbances due to its 
effects on carbohydrate malabsorption [9], while vilda-
gliptin presents fewer such issues, potentially leading 
to better patient adherence. The difference in safety 
profiles between acarbose and vildagliptin highlights 
the need for personalized treatment plans based on 
patient-specific gastrointestinal tolerability, an aspect 

Table 3. Safety Profile Comparison of Acarbose and Vildagliptin in Type 2 Diabetes Treatment

No. of patients [n (%)] P-value

Acarbose arm [n = 48] Vildagliptin arm [n = 50]

ADR Incidence 20 (41.6%) 21 (42%) 0.973NS

Reported ADRs

Flatulence 12 (25%) 8 (16%)

Hyperacidity 5 (10.4%) 10 (20%)

Gastroparesis 8 (16.7%) 12 (24%)

p < 0.05 is considered significant
ADR — adverse drug reaction; NS — not significant
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supported by the network meta-analysis findings by 
Wu et al., showing a lower incidence of gastrointestinal 
events with vildagliptin compared to other AGIs [10]. 

Furthermore, the influence on the intestinal mi-
crobiota suggests another layer of therapeutic effects 
beyond glycemic control. The modulation of intestinal 
flora by these drugs, as noted by Wang et al., who ob-
served genus-level changes in the microbiota following 
treatment, may contribute to their overall metabolic 
effects, including improvements in insulin sensitivity 
and reduced inflammation [7]. 

The differing dosing regimens for acarbose and 
vildagliptin in our study, while reflecting real-world 
prescribing patterns, warrant a focused discussion on 
the implications of these findings. The utilization of 
acarbose at 50 mg once daily, although less frequent 
than the typical dosage, effectively managed glyce-
mic control comparably to vildagliptin administered 
at 50 mg twice daily. This suggests that lower dos-
ages of acarbose might be sufficient in certain patient 
populations, potentially enhancing tolerability and 
adherence while minimizing side effects. It is crucial, 
however, to recognize that these results, derived from 
an observational study, may not universally apply to all 
patient demographics. Thus, while our findings con-
tribute valuable insights into the flexible application 
of acarbose, they underscore the necessity for further 
research. Future randomized controlled trials should 
aim to explore these dosing strategies across a more 
diverse cohort, providing a more comprehensive un-
derstanding of their efficacy and safety, and potentially 
influencing future guidelines on the management of 
T2D with acarbose.

This study’s real-world setting provides valuable 
insights into the practical use of these therapies in 
typical clinical scenarios, reflecting a broader appli-
cability than the more controlled conditions of rand-
omized controlled trials (RCTs). However, the obser-
vational nature of the study and the relatively short 
follow-up period are limitations that could affect the 
generalizability of the findings. Long-term studies are 
necessary to fully understand the efficacy, safety, and 
impact on patient outcomes of these treatments over 
extended periods.

The current study’s findings warrant further inves-
tigation in larger, more diverse populations and over 
longer durations to confirm these results and clarify the 
long-term benefits and safety profiles of acarbose and 
vildagliptin. Additionally, exploring the cost-effective-
ness of these drugs will be crucial for their integration 
into broader diabetes management protocols.

Conclusions
In conclusion, acarbose and vildagliptin both offer 

effective glycemic control when added to metformin 
therapy, with distinct but manageable safety profiles. 
Their effects on the intestinal microbiota present an 
intriguing aspect of their mechanism that may contrib-
ute to their overall therapeutic effects. Future research 
should focus on expanding these findings to inform 
clinical practice better and optimize treatment strate-
gies for T2D.
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