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There is widespread agreement that
the incidence of diabetes is reaching
epidemic proportions. Many of the

countries in which diabetes has become a
major health problem have sizeable Mus-
lim populations, where the daylight,
month-long, annual fast of Ramadan
poses a potential problem for good glyce-
mic control (1–3). Although there are
clear religious exemptions from fasting
for patients with serious diseases, many
Muslim diabetic patients choose to partic-
ipate (4). There is little information on the
safety and efficacy of antidiabetic drugs
during Ramadan fasting.

Glimepiride is a once-daily oral an-
tidiabetic drug indicated for type 2 diabe-
tes when diet, physical activity, and
weight reduction alone do not adequately
control the disease (5–7) and is available
in many countries with a sizeable Muslim
population. This study was undertaken to
assess the effect of the changes in nutri-
tional habits (eating and drinking starting
at sunset instead of breakfast) and drug
administration schedule during Ramadan
on the control of type 2 diabetes in sub-
jects in whom the disease is otherwise
well controlled by glimepiride.

RESEARCH DESIGN AND
METHODS — The study included
Muslim subjects aged 35–65 years with
type 2 diabetes who presented good met-
abolic control with glimepiride in mono-
therapy for at least 3 months before

Ramadan and were willing to participate
in daylight fasting throughout the month
of Ramadan. Subjects were excluded if
they had no authorization to fast accord-
ing to the Ramadan consensus recom-
mendations (8), known hypersensitivity
to glimepiride, diabetic ketoacidosis, pro-
gressive fatal disease, type 1 diabetes, or
type 2 diabetes treated with insulin.
Women who were pregnant or breast-
feeding were also excluded from the
study.

This was an open-label, prospective,
observational study carried out in 33 cen-
ters in six countries (Algeria, Egypt, Indo-
nesia, Jordan, Lebanon, and Malaysia).

Each subject attended a baseline visit
at inclusion (V0) and three follow-up vis-
its: V1 just before, or no more than 5 days
after, the start of Ramadan (6 November
2002), V2 at the end of Ramadan (5 De-
cember 2002), and V3 between 45 and 75
days after the end of Ramadan.

During the two maintenance periods,
pre- and post-Ramadan, subjects took
glimepiride as usually prescribed, once
daily before the first main meal of the
morning. During Ramadan, the time of
administration was switched to before the
first meal after sunset without changing
the dose.

The primary objective of the study
was to monitor HbA1c and fasting blood
glucose (FBG) levels at V0, V1, and V3.
The number of hypoglycemic events, ei-
ther symptomatic or based on self-

monitoring of blood glucose (defined as
�70 mg/dl), was recorded for each period
of the study.

Glycemic control was compared be-
tween newly diagnosed subjects (diag-
nosed in the 6 months preceding
inclusion) and subjects already being
treated for type 2 diabetes.

The study was conducted according
to the Declaration of Helsinki (Hong
Kong Amendment), Good Clinical Prac-
tices, and pertinent national legal and reg-
ulatory requirements.

RESULTS — A total of 100 newly diag-
nosed and 232 already-treated subjects
were included in the study between June
and October 2002. The demographic
characteristics and diabetes history of this
population at baseline are given in Table
1. Few diabetes-related complications
were reported, all of which concerned pa-
tients in the group that was already
treated.

HbA1c values (% � SD) measured at
V0, V1, and V3 were 9.2 � 1.7, 7.7 � 1.2,
and 7.1 � 0.9, respectively, in the newly
diagnosed subjects and 8.4 � 1.8, 7.7 �
1.5, and 7.3 � 1.3, respectively, in the
subjects who were already treated.

The mean FBG value at the baseline
visit (9.5 � 3.2 mmol/l) decreased to
7.0 � 1.7 mmol/l by the end of the study.
As found with HbA1c, FBG values were
higher for the newly diagnosed subjects
(10.4 � 2.8 mmol/l) than for the group
that was already treated (9.1 � 3.3
mmol/l) at baseline, but by the end of the
study these values were very similar
(6.9 � 1.2 mmol/l in newly diagnosed
and 7.1 � 1.9 mmol/l in already treated).

Reported hypoglycemic events
ranged from 25 (in 13 subjects) in pre-
Ramadan to 15 (in 11 subjects) during
Ramadan and 8 (in 8 subjects) in post-
Ramadan periods. The majority of these
subjects were from the group already
treated.

CONCLUSIONS — Our results show
that the efficacy and safety of glimepiride
in type 2 diabetic patients is not altered
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during the month-long daylight fast of Ra-
madan, when the time of administration
of glimepiride is changed from the morn-
ing to the evening. During Ramadan the
incidence of hypoglycemic episodes was
3% in newly diagnosed patients and 3.7%
in already-treated patients. These figures
were similar to the pre- and post-
Ramadan periods. These results are con-
sistent with those of other published
studies (9,10).

It can be concluded that with careful
dietary management and a change in the
time of drug administration from morn-
ing to evening, Muslim type 2 diabetic
patients taking glimepiride who are nor-
mally well controlled can fast during Ra-
madan if they wish to do so, with no
deterioration of glycemic control.
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Table 1—Baseline characteristics and diabetes history of the intent-to-treat population

Newly
diagnosed

Already
treated All

n 100 232 332
Sex

Female [n (%)] 41 (41.0) 109 (47.0) 150 (45.2)
Male [n (%)] 59 (59.0) 123 (53.0) 182 (54.8)

Age (years)
n 98 231 329
Means � SD 48.7 � 7.7 53.8 � 9.2 52.3 � 9.1
Min–max 24.0–66.0 32.0–75.0 24.0–75.0

Weight (kg)
n 100 231 331
Means � SD 82.5 � 13.3 74.8 � 14.3 77.1 � 14.4
Min–max 55.0–124 40.0–137.5 40.0–137.5

Height (cm)
n 99 231 330
Means � SD 168.7 � 8.6 163.4 � 9.0 165.0 � 9.2
Min–max 150.0–192.0 139.0–188.0 139.0–192.0

BMI (kg/m²)
n 99 231 330
Means � 28.9 � 4.1 27.9 � 4.5 28.2 � 4.4
Min–max 21.1–45.5 17.1–53.0 17.1–53.0

Time since first diagnosis (months)
n 75 224 299
Median 3.3 37.3 21

Glimepiride daily dose (mg)
n 100 232 332
Median 2 2 2

Glimepiride use during Ramadan
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