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Abstract

Objective:

To compare the incidence of hypoglycaemic events (HEs) in a real-world setting in Muslim patients with type

2 diabetes mellitus fasting during Ramadan.

Research design and methods:

We performed a �16-week prospective, non-interventional, two-cohort study. Data were collected 1–6

weeks before and�6 weeks after fasting. Patients were enrolled who had been receiving vildagliptin (50 mg

twice daily) or sulphonylurea (SU) as add-on to metformin at least 4 weeks prior to fasting.

Main outcome measures:

The primary efficacy endpoint was incidence of HEs during the Ramadan fast. Changes in glycated

haemoglobin (HbA1c) and body weight, as well as adherence to treatment, were also assessed.

Results:

Seventy-two patients were enrolled (vildagliptin, n¼ 30; SU, n¼ 41; no treatment, n¼ 1), of whom 23

(76.7%) and 36 (87.8%), respectively, completed the study. With vildagliptin, there were no HEs or severe

HEs, compared with 34 HEs (15 patients, 41.7%) and one severe (grade 2) HE with SU. The mean between-

group difference in the proportion who experienced at least one HE was �41.7% (95%CI �57.8%,

�25.6%), p¼ 0.0002. Vildagliptin lowered mean HbA1c from 7.6% (SD 0.9%) at baseline to 7.2%

(SD 0.7%) post-Ramadan, whereas SU had no effect (7.2% [SD 0.6%] vs 7.3% [SD 0.7%]; mean

between-group difference �0.5% [95% CI �0.9%, �0.1%], p¼ 0.0262). The mean number of missed

doses was markedly lower with vildagliptin (0.2 [SD 0.8] vs 7.6 [SD 14.9]; mean between-group difference

�7.4 [95% CI �13.7, �1.20] doses; p¼ 0.0204). Body weight remained unchanged in both groups.

Conclusion:

Vildagliptin caused no hypoglycaemia, was well adhered to and improved HbA1c, making it a suitable

treatment option for managing fasting. Study limitations are the sample size and the lack of diet and

exercise data. When extrapolated to the global Muslim population with a similar clinical background,

these findings could have considerable public health and clinical implications.
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Introduction

Ramadan is the ninth month of the Islamic lunar calendar
and the duration can vary between 29 and 30 days. During
Ramadan, healthy adult Muslims are required to fast
between dawn and sunset, i.e. abstain from all food and
drinks. Depending on geographical location and time of
year, fasting can last from 11 to 20 hours. Fasting should
not create excessive hardship and certain individuals, such
as those who are ill, are exempt. Nevertheless, many
patients with type 2 diabetes mellitus (T2DM) may not
perceive themselves as ill or may still want to fast.
Furthermore, Ramadan can be a very social time and
many patients may be reluctant, or find it difficult to
follow a different pattern from their peers. Indeed, the
Epidemiology of Diabetes and Ramadan (EPIDIAR)
study showed that in 13 Islamic countries, 79% of patients
with T2DM fasted during Ramadan1. In the UK, this
would be equivalent to �260,000 individuals.

The clinical consequences can be considerable. In
patients with T2DM, fasting (compared with non-fasting)
increases the risk of severe hypoglycaemia by 7.5 times and
the risk of hospitalization due to hypoglycaemia by five
times1. Also, 2% of fasting patients experience at least
one episode of severe hypoglycaemia requiring hospitali-
zation1. The clinical burden of these effects is particularly
notable given that there are approximately 1.57 billion
Muslims worldwide2 and the prevalence of T2DM is
higher in certain ethnic minorities – in the UK, T2DM
affects 4% of white Caucasians, but 22% and 27% of
the Pakistani and Bangladeshi Muslim populations,
respectively3.

With increasing awareness that fasting represents a
global medical issue, the American Diabetes Association
(ADA) developed recommendations for management of
T2DM during Ramadan2–4. General recommendations
include the importance of individualizing treatment,
regularly monitoring blood glucose levels, tailoring
nutritional advice, and providing Ramadan-focused struc-
tured education. They also caution against the use
of sulphonylureas (SUs) in patients who are fasting2.
Similarly, UK recommendations highlight the importance
of having a pre-Ramadan assessment and providing struc-
tured education about diet, meal planning, safe exercise,
blood glucose monitoring, recognizing and managing com-
plications, and that timing and dosage of SUs should be
altered5,6. Ramadan-focused education can significantly
lower body weight and reduce hypoglycaemia risk. The
Ramadan Education and Awareness in Diabetes study7

showed that education resulted in weight loss and fewer
hypoglycaemic events (HEs) during fasting, and that
patients maintained glycated haemoglobin (HbA1c) after
12 months7. This contrasted with weight gain and a four-
fold increase in HEs during fasting, and increased HbA1c in
the long-term for patients who did not receive education.

However, the number of patients in the UK receiving such
education is low7.

The type of oral antidiabetes agent administered can
also affect the risk of hypoglycaemia. Dipeptidyl pepti-
dase-4 (DPP-4) inhibitors decrease the incidence of hypo-
glycaemia and are theoretically suited for patients during
fasting. In a UK retrospective audit, fewer patients expe-
rienced hypoglycaemia with vildagliptin plus metformin
during Ramadan than those taking SU plus metformin
(7.7% vs 61.5% of patients, respectively; p50.001)8.
The total numbers of HEs and severe HEs were two and
none with vildagliptin, and 24 and one, respectively, with
SU. Vildagliptin also reduced the incidence of HEs vs
before Ramadan, whereas the incidence increased for
patients taking SU8. During the next decade, Ramadan
will occur during the summer months and in northern
hemisphere countries such as the UK, the fasting period
will increase progressively. This has important implica-
tions for fasting patients with T2DM, particularly with
respect to hypoglycaemia5.

Vildagliptin is a potent and selective DPP-4 inhibitor
that improves glycaemic control by increasing a- and
�-cell responsiveness to glucose. It significantly reduces
the risk of hypoglycaemia versus SUs9,10 and DPP-4 inhib-
itors are becoming more widely used as a treatment choice
for T2DM. Revised National Institute for Health and
Clinical Excellence guidelines recommend DPP-4 inhibi-
tors as second-line agents in place of SUs for patients at risk
of hypoglycaemia or its consequences11. Randomized clin-
ical studies examining the benefits of DPP-4 inhibitors
have not explicitly included Muslim patients who fast,
therefore clinical outcomes data are unavailable for this
patient group. Furthermore, although interventional stud-
ies provide valuable information about the efficacy and
safety of potential new treatments, the strict conditions
of a clinical trial and the limited patient population in
which they are performed do not necessarily reflect the
‘real-world’ effects of treatment or the much broader patient
population in whom these treatments will be prescribed.
We therefore conducted the prospective, non-interven-
tional VECTOR (Vildagliptin Experience Compared To
gliclazide Observed during Ramadan) study to examine
the real-world incidence of HEs in Muslim patients with
T2DM fasting during Ramadan, who were already pre-
scribed vildagliptin or SU add-on to metformin.

Patients and methods

Study design

This was a post-authorization, prospective, observational,
non-interventional two-cohort study conducted in the
UK. Because the study was observational in design, treat-
ment could not be randomized or blinded. Patients already
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prescribed vildagliptin add-on to metformin (including the
vildagliptin/metformin single pill combination) or SU
add-on to metformin were enrolled after the prescribing
treatment decision had been made. After enrolment,
patients prescribed vildagliptin continued to receive met-
formin plus vildagliptin (50 mg twice daily) and patients
prescribed SU continued to receive metformin plus SU.
Over a period of�16 weeks there were two data collection
points, occurring 1–6 weeks prior to commencement of
fasting and �6 weeks after fasting.

Inclusion criteria

Patients aged �18 years and diagnosed with T2DM �12
months prior to fasting were enrolled, providing they had
received vildagliptin or SU add-on to metformin for �4
weeks prior to fasting, were planning to fast for �10 days
and had HbA1c �8.5% up to 1 month prior to fasting.

Exclusion criteria

Any patient in whom vildagliptin or SU was contraindi-
cated, pregnant or breastfeeding women, individuals with a
history of hypersensitivity to study drugs and patients who
had received any study drug within 1 month or 5 half-lives
of enrolment were excluded. Patients receiving SU ther-
apy for �24 months before study entry; those receiving
insulin, requiring at least three oral antidiabetes agents,
or changing their oral therapy at the time of enrolment;
and patients receiving dual therapy for �4 weeks prior to
fasting were also excluded.

Assessments

The primary assessment variable was the proportion
of patients who experienced at least one HE. Hypo-
glycaemia was defined as ‘patient-reported symptoms
and/or blood glucose53.9 mmol/L (mild or grade 1 hypo-
glycaemia), or the need for third-party assistance (severe
or grade 2 hypoglycaemia)’. Other assessment variables
included mean change in HbA1c and body weight from
the screening visit (baseline) to the end of the observation
period (post-Ramadan), as well as adherence to treatment
(during Ramadan only). Data were collected at baseline
(1–6 weeks prior to fasting) and as soon as possible after
fasting ended (within 6 weeks). The duration for which
patients were treated with the dose they were receiving at
study entry was recorded (total duration of treatment was
not recorded). Hypoglycaemia data were collected only
during the fasting period. The patient’s usual dose and
any adjustments (pre-Ramadan or following an HE) were
recorded. Patients received a glucometer and diary card
on which symptoms of hypoglycaemia, blood glucose
levels, and treatment doses and times were noted.

Treatment adherence was assessed by determining the pro-
portion of patients not missing420% of prescribed doses.

Safety and tolerability

All adverse events (AEs) and serious AEs (SAEs) were
recorded and treated appropriately at the physician’s dis-
cretion. The suspected involvement of antidiabetes med-
ication in any SAE, including grade 2 HEs (and any
recurrence), was also recorded. Routine liver function
tests were performed.

Analysis populations

The primary analysis was conducted on patients who
received at least one dose of study drug, and completed
�10 days of fasting or stopped fasting at any time due to
hypoglycaemia (per protocol population). All other anal-
yses were performed on the safety population (all patients
who received at least one dose of study drug and had at
least one post-baseline safety assessment).

Sample size and power

For the primary assessment variable, based on 90% power
and a two-sided significance level of 0.05, a sample size of
35 patients per cohort would be sufficient to detect a 40%
difference between the proportions of patients experienc-
ing at least one HE, tested with a two-group continuity-
corrected chi-squared test. The difference estimate is based
on published incidences of HEs for patients receiving SU
(60%) and vildagliptin (�20%)8. For the critical second-
ary variable (change in body weight), a sample size of 40
patients per cohort would provide 80% power to detect a
between-group difference of 0.6 kg, assuming a standard
deviation (SD) of 0.94 kg7, using a two-group t-test with
a two-sided significance level of 0.05.

Statistical analyses

The null hypothesis that the proportion of patients
experiencing at least one HE is the same in each cohort
was tested using a two-group Fisher’s exact test, producing
95% confidence intervals (CIs). For other assessment var-
iables, 95% CIs are provided together with paired t-tests for
within group comparisons and unpaired t-tests for between
group comparisons.

Ethics

This observational study was conducted in accordance
with applicable local regulations and the ethical principles
of the Declaration of Helsinki (and any subsequent
amendments). Patients provided written informed consent
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before any assessment was performed. The study protocol
and informed consent forms were reviewed and approved
by the Multi-centre Research Ethics Committee for Wales.

Results

Recruitment and patient flow

Patients were recruited from four centres in Birmingham
and Coventry. Seventy-two patients were enrolled (n¼ 30
and n¼ 41, for vildagliptin and SU, respectively; one
patient was not allocated to treatment). Overall, 81.9%
(n¼ 59) patients completed the study: 76.7% (n¼ 23) for
vildagliptin and 87.8% (n¼ 36) for SU. Discontinuations
were due to loss to follow-up, and included patients who
chose not to fast, did not attend the second visit, or did not
take any medication. All patients who completed the study
(n¼ 23 and n¼ 36, respectively) were eligible for inclu-
sion in the per protocol and safety populations.

Demographics and baseline characteristics

Overall, there were more men (n¼ 33, 55.9%) than
women (n¼ 26, 44.1%) and nearly all patients were
South Asian (n¼ 57, 96.6%). Mean ages were similar
between groups and most patients were aged 565 years.

Patients already prescribed vildagliptin had longer disease
duration than patients already prescribed SU and a slightly
higher body mass index and HbA1c (Table 1). Pre-
Ramadan dose adjustments were not made for any patient
receiving vildagliptin, versus five patients receiving SU
(Table 1). All patients in the SU cohort were treated
with gliclazide, as either gliclazide ‘slow release’
(�90 mg/day) or ‘standard’ (�320 mg/day) formulation.

Exposure

Mean duration of exposure to the current metformin dose
before fasting was 59.6 (SD 80.9) weeks and 197.5 (SD
206.4) weeks for vildagliptin and SU, respectively. For
current vildagliptin and SU doses prior to fasting, exposure
was 21.2 (SD 22.8) weeks and 57.0 (SD 52.8) weeks,
respectively. Table 1 lists the median total daily doses of
all antidiabetes medications before and after Ramadan
fasting.

Duration of fasting

Both cohorts fasted for a similar number of days. With
vildagliptin, patients fasted for a mean of 25.0 (SD 6.6)
days, compared with 25.4 (SD 5.8) days with SU.

Table 1. Patient demographics and baseline characteristics (n¼ 59).

Demographic/baseline variable Vildagliptin cohort
n¼ 23

SU cohort
n¼ 36

Gender, n (%)
Female 11 (47.8) 15 (41.7)
Male 12 (52.2) 21 (58.3)

Ethnicity, n (%)
South Asian 23 (100) 34 (94.4)
Other 0 2 (5.6)

Age group, n (%)
565 years 17 (73.9) 28 (77.8)
�65 years 6 (26.1) 8 (22.2)

Age (years), mean (SD) 58.3 (13.1) 57.3 (11.0)
BMI (kg/m2), mean (SD) 29.6 (5.0) 28.5 (3.9)
Duration of T2DM (years), mean (SD) 7.1 (6.1) 5.8 (4.7)
HbA1c (%), mean (SD) 7.7 (0.9) 7.2 (0.6)
Any dose adjustments for Ramadan, n (%) 0 5 (13.9)

Metformin adjusted 0 4 (11.1)
Vildagliptin adjusted 0 –
Gliclazide adjusted – 3 (8.3)

Median total dose before fasting, mg/day
Metformin 2000.0 2000.0
Vildagliptin 100.0 –
Gliclazide – 80.0*

Median total dose after Ramadan adjustments, mg/day
Metformin 2000.0 2000.0
Vildagliptin 100.0 –
Gliclazide – 80.0*

*Different formulations were used for gliclazide therefore the following conversion factor was used: 80 mg standard formulation� 30 mg
modified release formulation.
BMI, body mass index; HbA1c, glycated haemoglobin; SD, standard deviation; SU, sulphonylurea; T2DM, type 2 diabetes mellitus.
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Primary assessment – HEs

During Ramadan, there were no HEs or severe HEs
(patient required third-party assistance) with vildagliptin,
compared with 34 HEs (in 15 patients) and one severe HE
with SU. The number of HEs in the SU cohort ranged from
zero to four, with a mean of 0.9 (SD 1.3) events. The mean
between-group difference for the proportion of patients
who experienced at least one HE (SU minus vildagliptin
cohort) was 41.7% (95% CI 25.6%, 57.8%), p¼ 0.0002
(Table 2).

HbA1c

Not all patients had pre- and post-Ramadan assessments.
In the subset of vildagliptin patients who had both assess-
ments (n¼ 20), mean HbA1c reduced from 7.7% (SD
0.9%) at baseline to 7.2% (SD 0.7%) post-Ramadan, i.e.
a change of �0.4%, p¼ 0.0594. This compares with a
small increase in HbA1c from 7.2% (SD 0.6%) at baseline
to 7.3% (SD 0.7%) post-Ramadan (change of 0.1%,
p¼ 0.5401) in the equivalent subset receiving SU
(n¼ 32). The mean between-group difference for the
change from baseline (vildagliptin cohort minus SU
cohort) was significant (�0.5% [95% CI �0.9%, �0.1%],
p¼ 0.0262) (Figure 1).

Body weight

There were no significant changes in body weight in
either group: with vildagliptin (n¼ 22), mean weight

was 78.8 (SD 14.1) kg at baseline and post-Ramadan
(p¼ 0.9926), and with SU (n¼ 36) body weight was
76.4 (SD 12.1) kg at baseline, increasing slightly to 76.8
(SD 13.3) kg post-Ramadan (p¼ 0.3707). The mean
between-group difference (vildagliptin cohort minus SU
cohort) was �0.4 (95% CI �1.9, 1.0) kg (p¼ 0.5467).

Missed doses and treatment adherence

There was a marked difference in missed doses between
groups. Only one patient (4.3%) in the vildagliptin group
missed at least one dose, compared with 10 patients
(27.8%) in the SU group. Overall, the mean number of
missed doses was 0.2 (SD 0.8) and 7.6 (SD 14.9) with
vildagliptin and SU, respectively, (mean between-group
difference [vildagliptin cohort minus SU cohort] �7.4
[95% CI �13.7, �1.2] doses, p¼ 0.0204) (Figure 2).

Safety and tolerability

Vildagliptin was very well tolerated, with no AEs, SAEs or
deaths reported. However, in the SU cohort, 18 patients
(50.0%) reported at least one AE. The main driver for this
difference was the high incidence of hypoglycaemia
(15 patients, 41.7%). The remaining AEs were asthma,
diarrhoea, headache, heart valve incompetence, influenza,
and productive cough, each experienced by one patient
(2.8%). One patient discontinued due to a drug-related
AE (the patient had four HEs and the physician stopped
gliclazide; their HbA1c was 7.1% at baseline and 6.4%
post-Ramadan). No SAEs or deaths were reported in the
SU cohort (Table 3).

Table 2. Number of HEs and severe HEs reported during Ramadan fasting
in the per protocol population (n¼ 59).

Vildagliptin cohort
n¼ 23

SU cohort
n¼ 36

HEs*
Experienced �1 event 0 15
Mean (SD) 0.0 (0.0) 0.9 (1.3)
Range 0 0–4
95% CI (0, 0) (0.5, 1.4)
Total 0 34

Severe (grade 2) HEsy
Experienced �1 event 0 1
Mean (SD) 0.0 (0.0) 0.0 (0.2)
Range 0 0–1
95% CI (0, 0) (0.0, 0.1)
Total 0 1

The mean between-group difference for the proportion of patients who
experienced at least one HE (SU minus vildagliptin cohort) was 41.7%
(95% CI 25.6%, 57.8%) (p¼ 0.0002).
*Mean between-group difference (vildagliptin cohort minus SU cohort) in the
number of HEs: �0.9 (95% CI �1.5, �0.4) (p¼ 0.0013).
yMean between-group difference (vildagliptin cohort minus SU cohort) in the
number of severe (grade 2) HEs: 0.0 (95% CI �0.1, 0.0) (p¼ 0.4289).
CI, confidence interval; HEs, hypoglycaemic events; SD, standard deviation;
SU, sulphonylurea.
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Figure 1. Mean (SD) glycated haemoglobin (HbA1c) at baseline and
following Ramadan fasting in patients who had both HbA1c assessments
(vildagliptin, n¼ 20; SU, n¼ 32). Mean between-group difference
(vildagliptin cohort minus SU cohort) in HbA1c change from baseline:�0.5%
(95% CI �0.9%, �0.1%) (p¼ 0.0262). SU, sulphonylurea.
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Discussion

This real-world, observational study demonstrated that, in
Muslim patients with T2DM fasting during Ramadan, vil-
dagliptin lowered HbA1c without causing hypoglycaemia,
was well adhered to and had no effect on weight. This was
in marked contrast to patients receiving SU, who showed a
high incidence of hypoglycaemia, slight (non-significant)
increases in HbA1c and weight, and poor adherence,
despite pre-Ramadan dose adjustments. Despite their clin-
ical importance, this is the first prospective study to have
compared these effects in this at-risk population.

With vildagliptin, there were no HEs, compared with
34 HEs (and one severe HE) in 15 patients receiving SU,
equivalent to a �41.7% difference in the proportion of
patients experiencing HEs. This difference is in line with

findings from a UK retrospective audit, in which 7.7% and
61.5% of patients fasting during Ramadan, receiving vil-
dagliptin and gliclazide, respectively, experienced HEs
(mean between-group difference: �53.8%)8. As our
study was performed in the late summer months, where
the average duration of fasting was �16 hours, the hypo-
glycaemic potential of SUs could have been exacerbated,
possibly contributing to the higher HE incidence with SU.
The lower incidence of HEs with vildagliptin is most likely
due to improved a- and �-cell responsiveness to glucose12.
Vildagliptin improves glucose-dependent insulin secretion
and enhances �-cell function13–17 and reduces meal-
dependent glucagon secretion and increases hypoglycae-
mia-dependent glucagon secretion18.

Diabetes medications are the primary cause of hypogly-
caemia in T2DM, especially if the treatment goal is inten-
sive glucose control and involves insulin or insulin
secretagogues19. The latter stimulate insulin secretion
from pancreatic �-cells, but in a non-glucose dependent
manner (i.e. they promote insulin secretion whatever the
prevailing blood glucose levels). This association with
increased hypoglycaemia risk becomes even more perti-
nent in patients who eat irregularly or miss meals (e.g.
during Ramadan fasting). As a result, the ADA cautions
against the use of SUs during Ramadan2; however, the
proportion of patients being treated with SUs and
experiencing hypoglycaemia revealed by our study suggests
that this guidance has failed to reach a wide enough audi-
ence in UK general practice.

HbA1c improved significantly with vildagliptin (mean
between-group difference �0.5%) despite the short study
duration, and may have been due to less defensive eating,
and/or patients in this cohort having higher baseline
HbA1c (7.7% vs 7.2%). Vildagliptin can reduce HbA1c

to a greater extent in patients with higher baseline
levels9,20,21. Therefore, the extent to which HbA1c could
be reduced may have been greater in the vildagliptin
cohort.

Weight gain in patients with T2DM is undesirable,
whereas weight loss can improve glycaemic control and
reduce the risk of cardiovascular events22. Although we
saw no between-group difference in body weight, there
was a trend towards weight gain with SU but no change
with vildagliptin. The lack of weight gain with vildagliptin
is in agreement with previous DPP-4 studies23,24 and may
be due to the low incidence of hypoglycaemia, which
negates the need for defensive eating.

Adherence was markedly better with vildagliptin than
SU and was most likely due to better tolerability of vilda-
gliptin, with patients having less fear of hypoglycaemia.
Hypoglycaemia is an important limiting factor in manag-
ing glycaemic control in many patients. Hypoglycaemia is
a significant barrier to adherence, can adversely affect
quality of life19 and can cause distress and serious morbid-
ity. It may also provoke major vascular events25.
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Figure 2. Mean (SD) number of missed doses during Ramadan fasting in
the per protocol population (vildagliptin, n¼ 23; SU, n¼ 35). Mean
between-group difference (SU cohort minus vildagliptin cohort) in the
number of missed doses:�7.4 (95% CI�13.7,�1.2) doses (p¼ 0.0204).
SU, sulphonylurea.

Table 3. General safety summary (number of patients, %) in the safety
population (n¼ 59).

Event Vildagliptin cohort
n¼ 23

SU cohort
n¼ 36

Any AE 0 18 (50.0%)
Hypoglycaemia 0 15 (41.7%)
Asthma 0 1 (2.8%)
Diarrhoea 0 1 (2.8%)
Headache 0 1 (2.8%)
Heart valve incompetence 0 1 (2.8%)
Influenza 0 1 (2.8%)
Productive cough 0 1 (2.8%)

Any AE/drug-related AE
leading to discontinuation

0 1 (2.8%)

Any SAE 0 0
Deaths 0 0

AE, adverse event; SAE, severe adverse event; SU, sulphonylurea.
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This study had some limitations, including the small
sample size and a lack of diet, eating pattern, and exercise
data. However, the efficacy and low hypoglycaemic risk of
DPP-4 inhibitors are well documented24 and our findings
match those of a similar UK audit8. Also, given the marked
difference in hypoglycaemia, the value of performing a
large, randomized controlled study is questionable –
many patients would likely discontinue or have to be with-
drawn due to AEs. The proportion of patients experiencing
HEs with SU was higher than in randomized, controlled
studies9,10 suggesting that ‘real-world’ drivers of efficacy
and safety can be quite different from those of clinical
trials. However, the long-period of fasting in this study
may have increased HE risk.

As Muslim patients with T2DM may still choose to fast
during Ramadan, it is important that fasting is made as safe
as possible. Use of DPP-4 inhibitors allows patients to fast
safely and produces improvements in glucose control,
without the risk of complications such as hypoglycaemia,
weight gain and medication changes. For physicians, this
translates to less time and fewer resources spent treating
complications of hypoglycaemia and uncontrolled blood
glucose, a safer option for achieving glycaemic targets,
and ultimately a reduction in costs.

Our findings are an important addition to the evidence
that helps physicians differentiate between classes of oral
antidiabetes therapy and to the evidence that regulatory
authorities consider when creating prescribing guidelines.
If our study is representative of the 260,000 UK Muslims
with T2DM believed to fast during Ramadan each year,
many of whom would be on a similar therapeutic combi-
nation, the magnitude of the problem will have significant
public health and clinical implications.

Conclusion

In Muslim patients with T2DM who fast during Ramadan,
vildagliptin add-on to metformin reduced HbA1c without
causing hypoglycaemia, in contrast to the marked increase
in hypoglycaemia risk with metformin/SU combination.
Patients showed very good adherence to vildagliptin,
making it an attractive treatment option for the safe man-
agement of fasting. Given that 80% of the Muslim popu-
lation with T2DM choose to fast during Ramadan,
equivalent to�260,000 Muslims in the UK, these findings
have considerable clinical implications for the global
Muslim community.
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