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Abstract

AIM: To compare the use of vildagliptin and sulfonylurea with or without metformin in Indian Muslim patients with type 2 diabetes mellitus, fasting during Ramadan.

METHODS: This was a 4-wk, multicenter, non-interventional, open-label, observational study. Incidence of hypoglycemic events (HEs), adverse events, and changes in glycosylated hemoglobin A1c (HbA1c), fasting plasma glucose, postprandial plasma glucose and body weight were measured pre- and post-Ramadan.

RESULTS: Totally, 97 patients were recruited and all completed the study (vildagliptin group, n = 55; sulfonylurea group, n = 42). HEs were reported in low frequencies in both the vildagliptin and the sulfonylurea groups [0 vs 2 (4.8%) patients, respectively]. Interestingly, HbA1c reduced by -0.43% (-4.71 mmol/mol) in the vildagliptin group [8.75% (72.10 mmol/mol) to 8.32% (67.38 mmol/mol), P = 0.009] while in the sulfonylurea group there was a small increase by 0.01% [0.08 mmol/mol; 8.64% (70.92 mmol/mol) to 8.65% (71.00 mmol/mol), P = 0.958]. Higher percentage of vildagliptin-treated patients achieved HbA1c < 7.0% (< 53 mmol/mol) compared with sulfonylurea (16.4% vs 4.8%). Mean decrease in the body weight was 1.2 kg and 0.03 kg, respectively (P < 0.001). Both treatment groups were well tolerated during Ramadan.

CONCLUSION: Vildagliptin is an attractive treatment option for Indian patients with type 2 diabetes mellitus who are fasting during Ramadan.

© 2013 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: Management of glycemic control in diabetes patients fasting during Ramadan has been recognized as a critically important health challenge worldwide. India has the world’s second largest diabetes population and caters large Muslim community; however, there is limited data available exploring the effect of treatments in these fasting diabetes patients. This non-interventional, multicenter, double-arm study compared the effect of vildagliptin with sulfonylureas on hypoglycemic events, HbA1c, blood glucose levels, and response rate in 97 fasting diabetic patients during Ramadan in real-world setting. Vildagliptin appears to be an attractive treatment option for diabetes patients fasting during Ramadan.

INTRODUCTION
Worldwide, about 40-50 million Muslim patients with type 2 diabetes mellitus observe fasting during the holy month of Ramadan[1]. India has the world’s largest diabetes population, with an estimated 51 million affected individuals[2]. The prevalence of diabetes is rising by 10% annually in countries with large Muslim populations, similar to the rates noted in Western countries, as an upshot of urbanization and socioeconomic development[3].

Muslims, on average, fast for 12 h per day during Ramadan, which varies from country to country and from season to season and lasts for up to 30 d[4]. Although Islamic rules exempt patients with illnesses from fasting, almost 79% of patients with type 2 diabetes mellitus prefer to fast; therefore, it is essential to make fasting as safe as possible[5]. As the fast is absolute in nature, that is, without water and food from dawn to dusk, hypoglycemia presents a serious risk[1]. Prolonged fasting in the absence of adequate insulin can cause excessive gluconeogenesis leading to hyperglycemia. There is also a risk of severe post-prandial hyperglycemia in those who tend to overeat after breaking the fast[5]. The Epidemiology of Diabetes and Ramadan study conducted in 13 Islamic countries reported that in patients with type 2 diabetes mellitus, fasting during Ramadan increased the risk of severe hypoglycemia by 7.5-fold and severe hyperglycemia by 5-fold. During Ramadan, up to 2% of fasting patients with type 2 diabetes mellitus may experience at least one episode of severe hypoglycemia requiring hospitalization[5].

Improved diabetes management during Ramadan can be achieved by appropriate treatment adjustments such as timing and dosage of the drug[5]. The American Diabetes Association emphasizes the importance of monitoring blood glucose levels and providing nutritional advice and Ramadan-focused structured education in patients with type 2 diabetes mellitus[5].

Improved glycemic control without hypoglycemia and weight gain is the key goal in the management of diabetes; however, achieving this goal is challenging in patients with diabetes, especially who are fasting. Therapies that affect the incretin system like dipeptidyl-peptidase-4 (DPP-4) inhibitors, which could maintain glycemic control in a glucose-dependent manner, might provide a safe alternative therapeutic option during Ramadan[5]. Vildagliptin, a potent and selective oral DPP-4 inhibitor, improves glycemic control in patients with type 2 diabetes mellitus by improving both - and -cell responsiveness to glucose[6-8]. A long-term randomized clinical study with vildagliptin demonstrated significantly lower hypoglycemic risk compared with sulfonylureas in patients with type 2 diabetes mellitus[9,10]. A real-world observational and non-interventional study, VECTOR, conducted in United Kingdom Muslim patients with type 2 diabetes mellitus fasting during Ramadan demonstrated no hypoglycemic events (HEs) and better glycemic control with vildagliptin compared with gliclazide[11]. In a similar study by Devendra et al[12] conducted in North West London, both vildagliptin and gliclazide were associated with similar reductions in mean glycosylated haemoglobin A1c (HbA1c). 

Although there is data available for vildagliptin in fasting Ramadan patients, the present study was conducted to assess whether similar efficacy and safety results are also seen in Indian patients with type 2 diabetes mellitus fasting during Ramadan.

MATERIALS AND METHODS
Study design
This was an 8- to 10-wk, multicenter, non-interventional, prospective, open-label, observational study conducted across 10 centers in India in 2010. Patients with type 2 diabetes mellitus, aged 18-80 years, fasting during Ramadan and taking vildagliptin with or without metformin (hereafter called the vildagliptin group) or sulfonylureas with or without metformin (hereafter called the sulfonylurea group) were included in the study. Patients were given Ramadan-focused advice about diabetes management. Dosages were given according to the approved package labels. Patients receiving insulin and/or having contraindications as described in the summary of product characteristics for vildagliptin (with or without metformin; Galvus® or GalvusMet®) (pregnancy and hypersensitivity) were not recruited in the study.

Following a screening visit during the 2- to 3-wk pre-Ramadan period, eligible patients were observed for 4 wk (29 d) during the Ramadan period, followed by a second visit within 10 d post-Ramadan.

This study was conducted and reported in accordance with the International Conference on Harmonization for Good Clinical Practice, with applicable local regulations and with the ethical principles laid down in the Declaration of Helsinki. Protocol and any amendments were reviewed by the Independent Ethics Committee. Written informed consent was obtained from each patient or by a legally acceptable representative before inclusion in the study.

Study assessments
The primary assessment was incidence of HEs during the study period. Patients were provided with a questionnaire for self-assessment of HEs based on symptoms, which were confirmed by blood glucose levels < 70 mg/dL either self-measured with a glucometer (Accu-Chek Active®, Roche) and recorded in patients’ diaries or measured at any laboratory. Secondary assessments included mean changes in HbA1c, body weight, fasting plasma glucose (FPG) and postprandial plasma glucose (PPG, glucose levels following breakfast) from pre-Ramadan (baseline) to post-Ramadan (endpoint) period. The proportion of patients reaching the HbA1c goal < 7.0% (< 53 mmol/mol) during the study period was also determined. Safety assessments included monitoring and recording of all adverse events (AEs), serious AEs (SAEs) and laboratory tests.

Sample size and power
A sample size of 72 patients (minimum 36 patients in each treatment group) with type 2 diabetes mellitus was estimated to detect the difference between the two groups at 95%CI and a study power of 80%. This was based on data from previous international clinical trials, which reported that one-third of the patients in the sulfonylurea group and 5% of the patients in the vildagliptin group developed hypoglycemia during Ramadan fasting.

Statistical analysis
The null hypothesis, which was proportion of patients experiencing at least one HE was the same in each cohort, was tested using a 2-group Fisher’s exact test. The proportion of patients experiencing an AE was described in terms of their frequency and percentage for each event (the basis of percentage being the number of patients who provided data). Descriptive statistics were used to analyze quantitative variables such as change in body weight, FPG, PPG and HbA1c levels. Paired t-test was performed to assess the statistical significance of the differences between pre- and post-Ramadan periods and unpaired t test for the between-group differences at 95%CI.

RESULTS

Study patients

A total of 97 patients (55 in the vildagliptin group and 42 in the sulfonylurea group) were enrolled and all patients (100%) completed the study within the stipulated 10 d  period post Ramadan. All patients observed fasting for a period of 4 wk (29 d). The demographics and baseline characteristics are summarized in Table 1.

Hypoglycemic events during the fasting period

HEs were reported in low frequencies in both the vildagliptin group and the sulfonylurea group [0 vs 2 (4.8%) patients, respectively]. In the sulfonylurea group one HE was reported by patient who was taking glipizide 5 mg twice a day and the other HE was reported by patient who was taking glibenclamide 5 mg twice a day during the study period. The difference in the proportion of patients who experienced at least one HE during the study period was not significant (P = 0.104) between the treatment groups.

Reduction in HbA1c
The reduction in HbA1c from pre- to post-Ramadan was statistically significant in the vildagliptin group [0.43% (4.71 mmol/mol), P = 0.009], whereas there was a negligible increase in HbA1c in the sulfonylurea group [0.01% (0.08 mmol/mol), P = 0.958]. The mean between-group difference for the change in HbA1c from pre- to post-Ramadan was statistically significant (P < 0.05) in favor of the vildagliptin group (Figure 1A). In patients who had HbA1c ≥ 7.0% (≥ 53 mmol/mol) at baseline, nine patients (16.4%) achieved the target HbA1c < 7.0% (< 53 mmol/mol) in the vildagliptin group compared with only 2 patients (4.8%) in the sulfonylurea group (P = 0.055) (Figure 1B).

Reduction in body weight

The vildagliptin group showed a significant reduction in mean body weight (P < 0.001), whereas the sulfonylurea group had negligible mean weight reduction from pre- to post-Ramadan period. The between-group difference for mean body weight reduction was statistically significant (1.2 kg vs 0.03 kg; P < 0.001) in favor of vildagliptin (Figure 2).

Reduction in blood glucose levels

Mean FPG and PPG decreased significantly in both the groups from pre- to post-Ramadan period. The reduction in mean FPG was 14.7 mg/dL (pre-Ramadan vs post-Ramadan; 140.2 mg/dL vs 125.5 mg/dL; P = 0.015) and 20.0 mg/dL (162.1 mg/dL vs 142.1 mg/dL; P = 0.015) in the vildagliptin and sulfonylurea groups, respectively. Similarly, the drop in mean PPG was 26.2 mg/dL (212.2 mg/dL vs 186.0 mg/dL; P = 0.001) and 33.1 mg/dL (220.6 mg/dL vs 187.5 mg/dL; P = 0.001) in the vildagliptin and sulfonylurea groups, respectively. The between-group differences for reductions in FPG and PPG were not statistically significant.

Safety assessments

The overall incidence of AEs was 5.5% in the vildagliptin group and 9.5% in the sulfonylurea group (largely driven by the 2 HEs). The AEs reported in the vildagliptin group and the sulfonylurea group are listed in Table 2. No SAEs, drug-related AEs or discontinuations due to AEs were reported in either group.

DISCUSSION

This is the first study to compare the efficacy and safety of vildagliptin with sulfonylureas in fasting Indian patients with type 2 diabetes during Ramadan. This 8-10 wk, real-world, observational study in Indian Muslim patients with type 2 diabetes mellitus, fasting during Ramadan reported no significant differences in HEs between the vildagliptin and sulfonylurea groups, with only 0 and 2 HEs in those two groups, respectively. The vildagliptin group showed greater reductions in HbA1c compared with the sulfonylurea group, although the mean FPG and PPG levels decreased significantly in both the groups. The percentage of patients reaching target HbA1c < 7.0% (< 53 mmol/mol) was 3-fold higher in the vildagliptin group compared with the sulfonylurea group. The vildagliptin group also showed a significant but modest reduction in the body weight compared with the sulfonylurea group. The overall incidence of AEs was lower in the vildagliptin group compared with the sulfonylurea group, and there were no drug-related SAEs or discontinuations due to AEs in either group.

Achieving glycemic control without hypoglycemia during fasting, especially during Ramadan, which spans for a period of 4 wk, is challenging in patients with type 2 diabetes mellitus. Incretin therapies like DPP-4 inhibitors are potentially safe during Ramadan[5]. Vildagliptin, a potent and selective oral DPP-4 inhibitor, has been shown to improve insulin secretion in response to glucose levels[13] and suppress inappropriate glucagon response to glucose[14,15], thus maintaining glycemic control in a glucose-dependent manner. In the present study, vildagliptin reduced HbA1c without any incidence of HE, which indicates a regulated glycemic control during Ramadan fasting, while there was no mean HbA1c drop with a few HEs in the sulfonylurea group. The HbA1c differences may be driven by the meals and/or compliance to medication, which were not assessed. However, the results need a cautious interpretation, given that Ramadan lasted only a month and the fact that at least 3 mo may be required for a given change in blood glucose levels to translate to a stable and maximal HbA1c change is likely to misestimate the true lowering of average blood glucose levels during Ramadan.

The low incidence of HEs with sulfonylureas may be explained by the high baseline HbA1c of > 8.5% where hypoglycemic rates are lower and by the fear of hypoglycemia associated with sulfonylureas leading to non-compliance. For instance, the relatively low number of HEs in the sulfonylurea group is consistent with the observation in an earlier study in which the investigators chose not to escalate the dose in the first 16 wk of the study to avoid hypoglycemia[16]. This may also explain the lack of decrease in the mean HbA1c in the sulfonylurea group over 10 wk in this study. Failure to lower HbA1c is not likely explained by over-eating, due to the specific pattern of food intake including Ramadan fasting from dawn to dusk and feasting before and after the fast, since there was no increase in weight. The lack of weight gain in the sulfonylurea group appears to rule out defensive eating as an alternative mechanism to explain the low incidence of HEs.

Efficacy and safety of vildagliptin as monotherapy or in combination with other oral anti-diabetic drugs has been reported extensively[6,17-25]. A long-term study with vildagliptin as add-on to metformin compared with glimepiride demonstrated a lower proportion of patients experiencing HEs over 1 year (1.7% vs 16.2%) and 2 years (2.3% vs 18.2%) in a randomized clinical trial in patients with type 2 diabetes mellitus[9,10]. In Muslim patients with type 2 diabetes mellitus who were fasting during Ramadan, in whom hypoglycemia remains a major risk, vildagliptin, compared with sulfonylureas, showed no or lower incidence of HEs[11,12]. In one observational study, compared with gliclazide, vildagliptin demonstrated a significantly lower number of HEs (2 vs 24) and lower proportion of patients experiencing HEs (7.7% vs 61.5%; P < 0.001) in Muslim type 2 diabetes mellitus patients fasting during Ramadan. Moreover, shifting from sulfonylurea to vildagliptin was associated with a reduction in HEs during Ramadan, while continuation with sulfonylurea treatment showed an increase in the number of HEs[12]. 

Furthermore, in the VECTOR study conducted in United Kingdom Muslim patients with type 2 diabetes mellitus fasting during Ramadan, vildagliptin demonstrated significantly better glycemic control than gliclazide (mean difference between treatments for change in HbA1c was 0.5%, P < 0.0262) and accompanied with no reports of HEs or severe HEs, while 34 HEs in 15 patients and one severe HE (grade 2) were reported with gliclazide[11]. The incidence of hypoglycemia with vildagliptin in the present study is in line with the VECTOR study, while sulfonylurea is associated with a lower hypoglycemic incidence than in the VECTOR study. These differences could be partly explained by the higher baseline of > 8.5% in both treatment arms of this study and the fact that our study did not specifically look at treatment compliance during Ramadan.

Vildagliptin is known to maintain weight neutrality[26,27], whereas a trend towards weight gain is known with sulfonylurea[11]. However, in this study, a reduction in body weight with vildagliptin was observed in Muslim patients with type 2 diabetes fasting during Ramadan, whereas there was a negligible change with sulfonylurea. Although not investigated, a lesser food or carbohydrate intake associated with fasting and physical activity could be a reason for differential effect of both treatments on weight compared with earlier studies. Noncompliance to treatment could be another possible reason for weight neutrality in the sulphonylurea group in this study.

A few limitations of this study include a small sample size, lack of data on treatment adherence, diet, eating pattern and exercise. Although the treatment adherence was not measured in this study, the VECTOR study showed a significantly better treatment adherence for vildagliptin compared with sulfonylurea, most likely due to the better tolerability and less fear of hypoglycemia[11]. Overall, vildagliptin compared with sulphonylurea showed an improvement in the glycemic control with no accompanied HEs in this study. This might be the reason for not attaining mean HbA1c drop in the sulfonylurea group over 10 wk in this study.

However, despite all the limitations, there appears to be a trend suggestive of good glycemic control with vildagliptin. This effect is particularly meaningful when looked in the context of no HEs (and at least no weight gain) seen with vildagliptin during fasting. These effects need to be confirmed by larger, randomized, interventional trails assessing the relative value of a vildagliptin compared with sulfonylurea in fasting type 2 diabetes patients during Ramadan.

Vildagliptin was not associated with hypoglycemia and tended towards better glycemic control than sulfonylurea. Vildagliptin appears to be an attractive treatment option for Indian patients with type 2 diabetes mellitus who are fasting during Ramadan.
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COMMENTS

Background

Muslims, on average, fast for 12 h per day during Ramadan, which varies from country to country and from season to season and lasts for up to 30 d. Almost 79% of patients with type 2 diabetes mellitus prefer to fast; therefore, it is essential to make fasting as safe as possible. Hypoglycemia presents a serious risk in these patients and it is necessary to test treatment options in this important population group.

Research frontiers

Management of glycemic control in diabetes patients fasting during Ramadan has been recognized as a critically important health challenge worldwide. Therapies that affect the incretin system like dipeptidyl-peptidase-4 inhibitors, which could maintain glycemic control in a glucose-dependent manner, might provide a safe alternative therapeutic option during Ramadan. India has the world’s second largest diabetes population and caters large Muslim community; however, there is limited data available exploring the effect of treatments in these fasting diabetes patients. 

Innovations and breakthroughs

The current study assesses the relative value for vildagliptin compared to sulfonylurea in fasting type 2 diabetes Muslim patients in a real-world Indian setting and adds useful evidence to the currently limited evidence in this setting.
Applications

This study could guide the physicians in selecting suitable antidiabetic agent to manage glycemic control in Indian Muslims patients with diabetes who tend to fast from dawn to dusk during the month of Ramadan.

Terminology

Hypoglycemia was the primary assessment during the study period. Patients were provided with a questionnaire for self-assessment of hypoglycemic event based on symptoms, which were confirmed by blood glucose levels < 70 mg/dL either self-measured with a glucometer (Accu-Chek Active®, Roche) and recorded in patients’ diaries or measured at any laboratory and were also assessed by the treating physicians. 
Peer review

The primary aim of this study is to compare the effect of vildagliptin and sulfonylureas on the incidence of hypoglycemia events, adverse events, glycemic control, and body mass in Indian Muslim patients during Ramadan. The authors should raise the issue that the use of glycosylated haemoglobin A1c levels as a means to assess glycemic control is likely to misestimate the true lowering of average blood glucose levels during Ramadan.
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Figure 1  Glycosylated hemoglobin A1c changes from pre- to post-Ramadan period (A) and percentage of patients who achieved target glycosylated hemoglobin A1c < 7.0% (B). aP < 0.05, bP = 0.009. Vildagliptin group: Patients receiving vildagliptin ± metformin; Sulfonylurea group: Patients receiving sulfonylurea ± metformin; HbA1c: Glycosylated hemoglobin A1c.
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Figure 2  Mean body weight at pre- and post-Ramadan period. aP < 0.01. Vildagliptin group: Patients receiving vildagliptin ± metformin; Sulfonylurea group: Patients receiving sulfonylurea ± metformin. 
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Table 1  Demographics and baseline characteristics


�
Vildagliptin group


(n = 55)�
Sulfonylurea 


group (n = 42)�
�
  Age (yr)�
   51.0 ± 8.8�
   50.9 ± 9.1�
�
  ≥ 65 yr�
4 (7.3)�
  4 (9.5)�
�
  Weight, kg�
     69.1 ± 10.9�
     67.4 ± 10.0�
�
  Height, cm�
 159.7 ± 8.1


�
        158.4 ± 9.8


�
�
  HbA1c, % (mmol/mol)�
  8.75 ± 1.27 (72.10 ± 13.90)�
 8.64 ± 1.57 (70.92 ± 17.14)�
�
  HbA1c < 7.0% (< 53.0 mmol/mol) �
 3 (5.5)�
   6 (14.3)�
�
  FPG, mg/dL�
   140.2 ± 42.0�
   162.1 ± 48.2�
�
  PPG, mg/dL�
   212.2 ± 52.2�
   220.6 ± 54.0�
�
  Patients receiving metformin, n (%)�
 38 (69.1)�
 30 (71.4)�
�
  Mean doses of sulfonylureas, mg/d�
�
�
�
     Glibenclamide (n = 7)�
-�
          10�
�
     Gliclazide (n = 10)�
-�
        106�
�
     Glimepiride (n = 23)�
-�
            4.2�
�
     Glipizide (n = 2)�
-�
          10�
�
Data are shown as mean ± SD or n (%), unless otherwise stated. Vildagliptin group: Patients receiving vildagliptin ± metformin; Sulfonylurea group: Patients receiving sulfonylurea ± metformin; FPG: Fasting plasma glucose; PPG: Postprandial plasma glucose.








Table 2  Safety and tolerability of vildagliptin and sulfonylurea n (%)


  Adverse events


�
Vildagliptin group


(n = 55)�
Sulfonylurea group


(n = 42)�
�
  Number of patients with 


  adverse event(s)�
3 (5.5)�
4 (9.5)�
�
     Palpitation�
2 (3.6)�
1 (2.4)�
�
     Gastrointestinal disturbances�
2 (3.6)�
0 (0.0)�
�
     Hypoglycemia�
0 (0.0)�
2 (4.8)�
�
     Headache�
0 (0.0)�
1 (2.4)�
�
     Nausea�
0 (0.0)�
1 (2.4)�
�









