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ABSTRACT 

Background: Type II diabetes mellitus (T2DM) is still a public health problem, which needs effective long 

term glycemic control to avoid micro vascular and macro vascular complications.  

Objective: To find the level of HbA1c after treatment in patients with type II diabetes mellitus who were on 

empagliflozin versus vildagliptin as add-on treatment to metformin in a tertiary care hospital. 

Methods: It was a prospective observational cohort study, which was performed in the Department of Medicine, 

Islam Central Hospital Sialkot for 6 months. 470 patients with type II diabetes mellitus (DM) who were taking 

either empagliflozin and metformin or vildagliptin and metformin were followed up for 12 weeks in a 

prospective manner. Patients who were age 30-70 years with HbA1c> 7% were included. HBA1C was 

measured at baseline and at the end of follow-up. SPSS version 23 was used to analyze the data. Independent 

sample t test was used to compare continuous variables and chi square test was used to compare categorical 

variables. A p-value ≤0.05 was considered statistically significant. 

Results: There were 470 participants, with 235 patients receiving empagliflozin and 235 receiving vildagliptin. 

After 12 weeks, the mean post-treatment HbA1c level was significantly lower among patients receiving 

empagliflozin compared with those receiving vildagliptin (7.57 ± 0.48% vs 7.76 ± 0.43%; p=0.001). This 

superior glycemic response was present in all age, gender, residence, duration of diabetes, hypertension and 

obesity subgroups. 

Conclusion: Empagliflozin add-on treatment to metformin showed better glycemic control in short term 

treatment in type-II DM patients.  

 

INTRODUCTION 

Type II diabetes mellitus (T2DM) is a chronic metabolic condition, which is associated with hyperglycemia due 

to insulin resistance, insulin deficiency or both. It is one of the most rapidly increasing global health problems, 

and is a significant risk factor for cardiovascular disease, renal dysfunction, neuropathy and early death. As 

diabetes has grown into an epidemic, it has put enormous strain on health systems, especially in developing 

countries with low and middle income where effective long term disease management is difficult. Recent 

estimates suggest a steady increase in the prevalence of diabetes all over the world and the need for effective, 

safe and sustainable therapeutic strategies to achieve optimal glycemic control [1]. 

Pakistan is one of the countries facing a huge burden of diabetes mellitus. This increase in prevalence has been 

linked to a change in lifestyle and diet, lack of physical activity, obesity and a lack of awareness of preventive 

health care. Delay in diagnosis, poor glycemic monitoring, and therapeutic difficulty are the major concern 

regarding poor glycemic control among Pakistani patients. Maintaining desired glycated hemoglobin (HbA1c) 

levels is imperative since long standing hyperglycemia has been shown to significantly up the danger of diabetes 

linked problems and hampers the quality of life [2]. 

The benefits of metformin, in terms of efficacy, safety and cost, are well established and make it the preferred 

first-line treatment in drug therapy of T2DM. But, over time pancreatic β-cell function may fall and so the use 

of other glucose-lowering drugs is frequently required along with metformin to achieve glycemic control. The 

current treatment strategies focus on an individualized approach, taking into account patient factors, 

cardiovascular risk, renal status and potential non-glycemic benefits [3]. 

The sodium-glucose cotransporter-2 inhibitors (SGLT2 inhibitors) represent a major class of drugs for the 

treatment of diabetes. Empagliflozin acts via inhibiting renal glucose reabsorption and hence, increasing urinary 
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glucose excretion to improve glycemic control. Other than reducing HbA1c, SGLT2 inhibitors have also been 

shown to have positive effects on body weight, blood pressure, cardiovascular outcomes and renal protection, 

making them even more useful in patients with multiple metabolic risk factors [4]. 

Another widely prescribed group of oral antihyperglycemic drugs are the dipeptidyl peptidase-4 (DPP-4) 

inhibitors. Vildagliptin increases endogenous incretin activity through its DPP-4 enzyme inhibitory activity and 

consequently leads to greater glucose-dependent insulin secretion and to less glucagon release. Because of their 

favourable safety profile, low risk of hypoglycaemia and tolerability, DPP-4 inhibitors are often used in 

combination therapy in patients who are poorly controlled by metformin [5]. 

Both empagliflozin and vildagliptin are effective glucose-lowering drugs, but their comparative effectiveness in 

real-world clinical practice is still under study. Previous international studies have shown that HbA1c reduction 

varies slightly with different SGLT2 inhibitor- and DPP-4 inhibitor-based treatment regimens, with some 

showing that SGLT2 inhibitor-based treatments were more effective in improving glycemia. However, it may be 

that patient characteristics, adherence to treatment, healthcare settings and baseline metabolic status may be of 

influence on the outcome [6]. 

Real-world evidence is becoming increasingly important because patients in clinical trials may not represent 

those seen in real-world health care practices. Observational cohort study is informative regarding the 

effectiveness of medication under real-world conditions, encompassing a range of patient populations, 

comorbidities and treatment patterns. Recent studies have shown efficacy of empagliflozin in improving 

glycemic parameters in patients with T2DM with acceptable safety outcomes [7]. 

There is a scarcity of comparative studies between the two drugs, empagliflozin and vildagliptin, especially in 

Pakistani people. There is already evidence that both treatments are effective at improving HbA1c; but 

differences in magnitude of effect may have important clinical implications when making the choice of add-on 

therapy. However, due to the rising prevalence of diabetes in Pakistan and the need for evidence-based decision 

making in treatment, Pakistan-specific clinical data is needed to help the doctors make better choices in 

optimizing pharmacologic management of diabetes [8]. 

Moreover, there are a number of demographic and clinical determinants for sustained glycemic control such as 

age, duration of diabetes, obesity, hypertension, and lifestyle determinants. Knowing if the effectiveness of the 

treatment is consistent in each of these subgroups can help physicians choose treatments that are appropriate for 

each group. There has been a particular focus in recent years on the need to assess the effectiveness of glucose-

lowering therapies in a variety of real-life clinical settings [9-10]. 

Although there are various oral antidiabetic medications, there is a lack of comparative evidence on post-

treatment glycated hemoglobin (HbA1c) outcomes between empagliflozin and vildagliptin in routine practice in 

Pakistan. So, this study was carried out as a prospective observational cohort study to compare the post 

treatment HbA1c levels in type-II diabetes mellitus patients treated with empagliflozin versus vildagliptin in a 

tertiary care hospital. The study was performed to provide local evidence that would help the clinicians in 

choosing effective add-on therapy, a better glycemic control status and prevent future diabetes-related 

complications in Pakistani patients. 

 

METHODS 

This was a prospective observational cohort study carried out in the Department of Medicine, Islam Central 

Hospital, Sialkot for six months after approval of the research synopsis and institutional ethical approval. The 

study was performed based on the ethical principles of the Declaration of Helsinki. Participants were asked to 

provide written informed consent before participating in the study and confidentiality of the participant 

information was maintained throughout the study. 

Sample size was determined using WHO sample size calculator for comparing two means. Given a previously 

reported difference of 0.4 (95% CI, 0.0 to 0.7) percentage points in mean post-treatment HbA1c level between 

the empagliflozin and vildagliptin groups, a total sample size of 470 participants was needed, with a 5% level of 

significance and 80% statistical power. The subjects were obtained by non-probability sampling technique 

(consecutive sampling). 

The study included patients of both sexes aged 30–70 years with a diagnosis of type II Diabetes mellitus and a 

baseline HbA1c level >7%. Patients were excluded if they had significant hepatic dysfunction (alanine 

aminotransferase or aspartate aminotransferase >2.5 times the upper normal limit), renal impairment (serum 

creatinine >1.5 mg/dL in males and >1.4 mg/dL in females), haematological disorders, gastrointestinal diseases, 

recent use of systemic corticosteroid therapy, pregnancy, urinary tract infection, or current insulin therapy. 

Eligible subjects were recruited after obtaining written informed consent and divided into two groups for 

observation based on antidiabetic drugs used based on the physician's prescription. Comparing Cohort A 

(empagliflozin plus metformin) and Cohort B (vildagliptin plus metformin) did not reveal any difference in the 

incidence of gastroparesis. The treatment decision was left to the discretion of the treating physicians based on 

the normal clinical practice and no intervention or random allocation done by the researchers. 
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A structured proforma was used to record all baseline demographic and clinical characteristics such as age, sex, 

residency, duration of diabetes, hypertension status and obesity. HbA1c levels were measured at baseline and 

after 12 weeks of follow up in the hospital pathology laboratory by standard laboratory methods. The patients 

were then followed prospectively with regular clinical visits and telephone calls to evaluate continuation of 

treatment and follow-up completion. 

Data entry and analysis was carried out using Statistical Package for Social Sciences (SPSS) version 23. Data 

for continuous variables such as age, duration of diabetes and HbA1c levels were presented as mean ± standard 

deviation and categorical variables as frequencies and percentages. An independent sample t-test was used to 

compare the post treatment mean HbA1c level between the two groups. Chi-square test was used for comparison 

of categorical variables. Stratified analyses by age groups, gender, residence, duration of diabetes, hypertension, 

and obesity were carried out to investigate the homogeneity of the treatment effects across these groups. A p-

value ≤0.05 was considered statistically significant. 

 

RESULTS 

The study involved 470 type II diabetes mellitus patients who were followed up for 12 weeks. The subjects were 

assigned to 2 observation groups based on the antidiabetic therapy used in real-life settings. Cohort A comprised 

235 patients who took empagliflozin and metformin, while Cohort B comprised 235 patients who took 

vildagliptin and metformin. 

Demographic and clinical characteristics of the two cohorts are summarized in Table 1. Most of the participants 

in both cohorts were in the 51–70 years age group. There was a slightly greater proportion of females than 

males, especially in the vildagliptin group. The majority of patients had an urban background, with higher 

proportion of patients having diabetes duration of over three years. There were generally no differences between 

the two groups in baseline characteristics, although hypertension and obesity were more common in the 

vildagliptin group. Table 1. 

Following 12 weeks, HbA1c levels as a mean of post-treatment were significantly lower in patients treated with 

empagliflozin than in those treated with vildagliptin. As shown in Table 2, the mean HbA1c level was 7.57 ± 

0.48% in the empagliflozin group while 7.76 ± 0.43% in the vildagliptin group and the difference between the 

two cohorts was statistically significant (p=0.001). 

A series of subgroup analyses showed that the HbA1c lowering efficacy of empagliflozin was maintained across 

the various demographic and clinical subgroups. HbA1c levels were significantly lower in patients aged 30-50 

years and 51-70 years who were receiving empagliflozin than in the respective ages receiving vildagliptin. The 

same trends were noted for male and female, urban and rural patients (Table 3). 

Sub-stratification by clinical characteristics revealed that empagliflozin led to superior glycemic outcomes in 

patients with shorter and longer diabetes duration, those with and without hypertension and those with and 

without obesity. This difference was maintained in all assessed subgroups, indicating a unified treatment effect 

regardless of the baseline clinical parameters (Table 4). 

 

Table 1: Baseline demographic and clinical characteristics of study participants 

Variables Empagliflozin + Metformin 

(n=235) 

Vildagliptin + Metformin 

(n=235) 

Age group   

30–50 years 95 (40.4%) 77 (32.8%) 

51–70 years 140 (59.6%) 158 (67.2%) 

Gender   

Male 112 (47.7%) 86 (36.6%) 

Female 123 (52.3%) 149 (63.4%) 

Residence   

Urban 197 (83.8%) 184 (78.3%) 

Rural 38 (16.2%) 51 (21.7%) 

Duration of diabetes   

≤3 years 75 (31.9%) 127 (54.0%) 

>3 years 160 (68.1%) 108 (46.0%) 

Hypertension   

Yes 66 (28.1%) 86 (36.6%) 

No 169 (71.9%) 149 (63.4%) 

Obesity   

Yes 84 (35.7%) 114 (48.5%) 

No 151 (64.3%) 121 (51.5%) 

Table 2: Comparison of post-treatment HbA1c levels between study cohorts 
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Variable Empagliflozin + 

Metformin (n=235) 

Vildagliptin + 

Metformin (n=235) 

p-value 

Mean age (years) 49.31 ± 15.58 52.15 ± 8.83 — 

Post-treatment HbA1c 

(%) 

7.57 ± 0.48 7.76 ± 0.43 0.001 

 

Table 3: Post-treatment HbA1c according to demographic characteristics 

Subgroup Empagliflozin + 

Metformin 

Vildagliptin + 

Metformin 

p-value 

Age    

30–50 years 7.59 ± 0.49 7.70 ± 0.42 0.001 

51–70 years 7.56 ± 0.48 7.79 ± 0.44 0.001 

Gender    

Male 7.58 ± 0.48 7.81 ± 0.43 0.001 

Female 7.56 ± 0.48 7.73 ± 0.43 0.001 

Residence    

Urban 7.57 ± 0.48 7.76 ± 0.44 0.001 

Rural 7.58 ± 0.50 7.77 ± 0.42 0.001 

 

Table 4: Post-treatment HbA1c according to clinical characteristics 

Clinical characteristic Empagliflozin + 

Metformin 

Vildagliptin + 

Metformin 

p-value 

Duration of diabetes    

≤3 years 7.54 ± 0.49 7.73 ± 0.43 0.001 

>3 years 7.59 ± 0.48 7.79 ± 0.44 0.001 

Hypertension    

Yes 7.58 ± 0.48 7.75 ± 0.45 0.001 

No 7.57 ± 0.48 7.76 ± 0.43 0.001 

Obesity    

Yes 7.59 ± 0.48 7.81 ± 0.44 0.001 

No 7.56 ± 0.48 7.71 ± 0.43 0.001 

 

DISCUSSION 

This is a prospective observational cohort study that evaluated post-treatment HbA1c levels in patients with type 

II diabetes mellitus (T2DM) taking empagliflozin or vildagliptin in addition to metformin in usual clinical 

practice. Results showed that, after 12 weeks of follow-up, patients in the empagliflozin group achieved 

significantly better short term glycemic control, evidenced by lower mean post-treatment HbA1c levels than 

patients in the vildagliptin group. These findings indicate the possible benefit of using SGLT2 inhibitor therapy 

to achieve better glycemic control in those who are poorly controlled on metformin alone. 

The trend of empagliflozin outperforming other glucose-lowering drugs in terms of HbA1c reduction is aligned 

with the results of recent studies in comparative effectiveness of glucose-lowering drugs. Multiple clinical 

factors such as age, disease characteristics, and comorbidity burden were found to affect treatment response in 

patients treated with DPP-4 inhibitors, supporting the notion of a different glycemic response with incretin-

based therapies [11]. While vildagliptin was effective in reducing glucose, empagliflozin led to a more 

consistent decrease across various demographic and clinical subgroups in the current study, including older 

patients and those with longer disease duration. 

This study's findings on the effectiveness of empagliflozin may be attributed to its insulin-independent 

mechanism of action. SGLT2 inhibitors can continue to work even in the setting of progressive β cell 

dysfunction, which is a major advantage over therapies that are mainly β cell dependent. Recent clinical 

experience has also shown beneficial metabolic results in treatment that affects more than one cardiometabolic 

pathway and that agents with other effects besides glucose lowering should be used [12]. 

In this current study, empagliflozin remained superior in terms of glycemic outcomes in patients with obesity 

and hypertension. This has clinical implications as patients with T2DM often have several metabolic risk 

factors, which will need some treatment that will benefit both glycemic control and cardiometabolic risks. More 

recent evidence in the real world has highlighted the need to choose glucose lowering strategies that offer extra 

metabolic benefits in high-risk diabetic populations [13]. 

The empagliflozin-induced HbA1C-lowering effect was similar across age groups, sex, and diabetes duration, 

suggesting that the effect of empagliflozin is fairly independent of baseline demographic characteristics. 

Existing research has shown that it is crucial to assess antidiabetic treatments under real-world conditions, since 
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their effects in the trials may not match those of patients in actual clinical practice settings. The current study's 

prospective follow-up design gave practical insight into the effectiveness of medications in patients treated in 

normal hospital settings [14]. 

In addition to their glycemic effects, SGLT2 inhibitors have recently emerged as a class of drugs with 

demonstrated cardiovascular and renal protective properties. The cardiovascular and renal outcomes were not 

evaluated in this study but these findings of this study do support the overall therapeutic use of empagliflozin in 

patients with a high cardiometabolic risk. Recent studies have shown positive effects with SGLT2 inhibitors on 

cardiovascular parameters, which further bolsters their use in diabetes management strategies [15]. 

The result of this study is also significant in Pakistan as diabetes is on the rise and health care facilities are 

scarce. There is a need for selection of effective and well tolerated oral therapy to enhance long term disease 

outcomes and lessen the burden caused by diabetes related complications. Healthcare providers can be informed 

about using the most effective medications through local clinical information that compares commonly 

prescribed medications. 

More recent studies have further assessed comparison of outcomes for SGLT2 inhibitors vs DPP-4 inhibitors, 

showing that outcomes differ depending on patient characteristics, baseline glycemic control and duration of 

use. Based on evidence from observational studies, combination treatments with SGLT2 inhibitors may offer 

more benefits in terms of metabolic parameters than some incretin-based combinations [16]. These results are 

consistent with the present observation that empagliflozin might have a greater glycemic effect in combination 

with metformin. 

Vildagliptin, however, is a valuable therapeutic alternative, especially in patients where safety and tolerability 

and the avoidance of hypoglycaemia are major concerns. The current results should not therefore be considered 

to rule out DPP-4 inhibitors but instead to point to the potential benefits of choosing empagliflozin in the right 

clinical setting. Comparative effectiveness research has highlighted the need for a personalized approach to 

treatment selection, based on the patient's therapeutic objectives, clinical conditions, and other characteristics 

[17]. 

The findings were relevant because of the prospective observational design that mimics real-life clinical 

practice. But it should take into account that observational studies have confounding factors which need to be 

considered in interpreting the results. Differences in baseline characteristics between treatment groups may have 

affected the results even after adjustment in the subgroup analysis. 

The present study makes a meaningful local comparison of the glycemic efficacy of empagliflozin and 

vildagliptin in Pakistani patients with type II DM. More long-term follow-up data from multicentre trials will be 

needed to assess longer-term glycemic control, safety of treatment, adherence patterns, cardiovascular outcomes, 

and cost-effectiveness of these therapies [18–20]. 

This study had some good features. The prospective cohort design facilitated systematic follow up of patients 

and evaluation of treatment outcomes over time. The sample size in the study was relatively large, and the 

research looked at the actual clinical practice, which made the research results more relevant. Also, subgroup 

analysis based on demographic and clinical parameters gave insights on the consistency of treatment 

effectiveness in different patient groups. 

Study Limitations: There were some limitations in this study. Firstly, it was carried out in one tertiary care 

hospital, and so the results of the study may not be applicable to other health care facilities. Second, because of 

the observational design, random allocation of treatment was not possible and residual confounding arising from 

differences at baseline between the treatment groups cannot be completely excluded. Third, the follow-up period 

was only 12 weeks and there was no evaluation of long-term glycemic durability, adverse effects, cardiovascular 

outcomes and renal benefits. Finally, treatment adherence and lifestyle-related factors were not assessed in detail 

and this may have had an impact on HbA1c results. Multicentre prospective studies with longer follow up 

periods are suggested to confirm these results in other Pakistanis. Further studies are needed with cardiovascular 

outcomes, renal outcomes, medication adherence, quality of life and cost-effectiveness, to give a more complete 

evaluation of empagliflozin therapy with vildagliptin. Future comparative effectiveness studies with larger real-

world data sets may help to inform personalised diabetes care. 

 

CONCLUSION 

In patients with type-II diabetes mellitus, empagliflozin was superior at improving glycemic control over 

vildagliptin over the short-term when added on to metformin. The positive results of empagliflozin were seen 

across all demographic and clinical subgroups, such as age, gender, length of time with diabetes, hypertension 

and obesity. This data confirms that empagliflozin is a good clinical tool for better glycemic control in real-life. 
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