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The fasting of Ramadan is observed by a large proportion of Muslims with diabetes. Recommendations
for the management of diabetes during Ramadan were last published in 2005 by the American Diabetes
Association. Several studies in this field have since been published, some addressing the use of new
pharmacological agents in managing diabetes during Ramadan. The incritin memetics are potentially
safe during Ramadan; the DPP4 inhibitors vildagliptin and sitagliptin provide an effective and safe thera-
peutic option, administered either alone or in combination with metformin or sulfonylureas. There are
no published studies on the use of GLP-1 receptor agonists during Ramadan. Among the sulfonylureas,
gliclazide MR (modified release) and glimepride can be safely used during Ramadan, but glibenclamide
should be avoided due to the associated risk of hypoglycemia. In selected patients with type 1 and type
2 diabetes, the long-acting insulin analogues glargine and detemir, as well as the premixed insulin ana-
logues, can be used with minimal risk of metabolic derangement or hypoglycemia; the risk is higher in
type 1 diabetes. Insulin pumps can potentially empower patients with diabetes and enable safe fasting
during the month of Ramadan. Further clinical trials are needed to evaluate the safety and efficacy of

new antidiabetic agents and new diabetes-related technologies during Ramadan.

tis estimated that around 40 to 50 million individu-

als with diabetes worldwide fast during Ramadan.!

During fasting, Muslims abstain from food and
drinks (including oral medication) from dawn to dusk.
The population-based Epidemiology of Diabetes and
Ramadan, 1422/2001 (EPIDIAR), study conducted in
13 Islamic countries showed that 43% of patients with
type 1 diabetes and 79% of patients with type 2 diabetes
fast during Ramadan.!

In non-diabetic individuals, fasting is associated
with improvement in several hemostatic risk mark-
ers for cardiovascular disease, including reduction in
plasma triglyceride and plasma LDL-cholesterol level,
as well as improvement in insulin sensitivity, leptin, adi-
ponectin and HDL cholesterol.>> Ramadan fasting in
non-diabetic individuals is also associated with reduc-
tion in plasma homocysteine, D-dimer level, C-reactive
protein (CRP) and IL-6 and fibrinogen.®” Similar ben-
eficial effects of fasting have been reported in diabetic
individuals. In a cohort of 276 obese women with type

2 diabetes, fasting during Ramadan was associated
with decreased total calorie intake, weight reduction®
and improvement in glucose homeostasis.” However,
another study failed to demonstrate a major effect on
energy intake.’” Hypoglycemia and, to a lesser extent,
hyperglycemia and diabetic ketoacidosis remain serious
risks necessitating careful evaluation before contem-
plating fasting.

Recently, glycemic therapeutic options for diabetes
have expanded, with the introduction of new thera-
peutic agents and new technologies; some of these have
been used during Ramadan and have shown potential
therapeutic benefit. In this review, we provide an update
on the use of glycemic therapeutics during Ramadan,
including the new glycemic options for both type 2 and
type 1 diabetes.

Type 2 Diabetes and Ramadan
Since the publication of the EPIDIAR study in 2004,

several reports on the safely, benefits and challenges
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of fasting in type 2 diabetes have been published.®
Individual assessment of the situation for each patient
is essential, together with patient education and appro-
priate adjustment of antidiabetic therapy.”

Sulfonylureas

Zargar et al used gliclazide MR 60 mg as monotherapy
during the month of Ramadan in 136 non-obese males
[average BMI was 23 kg/m?] with type 2 diabetes. Their
data showed no alteration of previously well-controlled
diabetes, no weight gain and, importantly, few hypo-
glycemic events." M'guil et al reported similar findings
with gliclazide MR during Ramadan.’ The GUIDE
study (a double-blind comparison of once-daily glicla-
zide MR and glimepiride in type 2 diabetic patients, ex-
cluding patients who fasted) showed that gliclazide MR
is at least as effective as glimepiride, either as mono-
therapy or in combination. In fact, gliclazide MR was
significantly better, demonstrating approximately 50%
fewer confirmed hypoglycemic episodes in comparison
with glimepiride.’> The authors of Recommendations
For Management Of Diabetes during Ramadan’, pub-
lished in 2005, recommended the use of gliclazide MR
and to exercise caution with other sulfonylureas (chlor-
propamide absolutely contraindicated during Ramadan
due to risk of prolonged and unpredictable hypoglyce-
mia).”” However, three studies have shown glimepiride

to be effective and safe during Ramadan.*¢

Incritins
In recent years, new therapeutic options for treatment

of type 2 diabetes have been introduced. Glucagon-
like peptide-1 (GLP-1) and glucose-dependent insu-
linotropic polypeptide are incritins secreted from en-
teroendocrine cells postprandially, in part, to regulate
glucose homeostasis. Dysregulation of these hormones
is evident in type 2 diabetes mellitus. Four new drugs
— exenatide, liraglutide (GLP-1 memetics), sitagliptin,
vildagliptin [dipeptidyl peptidase (DPP-4, inhibitor)]
have been approved by regulatory agencies for treating
type 2 diabetes.

GLP1 memetics

Exenatide and liraglutide injections have a potential for
safe use during Ramadan, primarily because reduced
or negligible risk of hypoglycemia. As yet, there are
no published reports on the use of these agents dur-
ing Ramadan. Three-year follow-up data on exenatide
(2 injections per day) showed a sustained weight loss
and decreased glycosylated hemoglobin (HbAlc), by
1%. Nausea and vomiting are common."” Results from
studies on liraglutide (1 injection a day) showed very
few episodes of hypoglycemia, less nausea, better gly-
cemic control (1.8% reduction in HbA1c) and weight
loss of around 3 kg. In the LEAD-6 trial, liraglutide
once a day provided greater improvements in glycemic
control than did exenatide twice a day, and, importantly,
with less incidence of hypoglycemia.’® Also, liraglutide
versus glimepiride monotherapy for type 2 diabetes
showed that the liraglutide group achieved better gly-
cemic control with fewer episodes of hypoglycemica.'
Studies investigating the use of these agents during

Table 1. Different regimens of insulin therapy for type 1 diabetes during Ramadan.

Reference Outcome

Open-label study examined effect of glargine and insulin lispro or aspart in 9 individuals. No episode
of hypoglycemia or ketoacidosis that required hospitalization recorded (2 patients broke fasting due to

Azar et al hypoglycemia) and no worsening of glycemic control. They recommended 70% of pre-Ramadan insulin dose to
be given as follows: 60% by way of 1 daily injection of glargine in evening and 40% of (lispro or aspart) with two

main meals

Open-label study examined effect of ultralente and regular insulin in 17 individuals. No episode of hypoglycemia

Kassem et al

30% of rapid insulin with the two main meals

or ketoacidosis that required hospitalization and no worsening of glycemic control. They recommended 85% of
pre-Ramadan insulin dose to be given as follows: 70% by way of 1 daily injection of ultralente in the evening and

Open-label comparative study of duration over 2 weeks in 64 individuals in 6 Islamic countries. [t compared
Kadiri et al regular insulin with insulin lispro; both groups were given NPH insulin. Insulin lispro was significantly better than
regular insulin in terms of 2-hour glucose level after the sunset meal with incidence of hypoglycemia

The aim of this study was to determine if prolonged fasting (>25 h) was safe for 56 individuals with type 1
diabetes; 37 (65%) individuals were successful in completing the fasting. There were no serious side effects

of fasting. Successful fasters had greater reductions in insulin dosage and higher HbA1c. There were no

Reiter et al differences between individuals taking intermittent insulin injections and those treated with continuous infusion
pumps. The authors recommended 75% of usual dose of rapid-acting insulin and 25% of usual dose of long-
acting insulin be given before sunset meal.

Al-Arouj'" Recommended 100% of pre-Ramadan dose of 70/30 mix insulin in sunset meal and 50% at the pre-dawn meal

Ann Saudi Med 31(4)  July-August 2011 www.saudiannals.net

403



Ramadan would be welcome.

DPP-4 inhibitors

The DPP-4 inhibitors sitagliptin and vildagliptin are
new oral hypoglycemic agents. In a 24-week study, si-
tagliptin as monotherapy reduced HbAlc by 0.6% to
0.8%. It reduced HbAlc by up to 1.8% when used in
combination with metformin, while vildagliptin mono-
therapy lowered HbAlc by 1.0% to 1.4% after 24
weeks.!”

In a recent report from northwest London,** Muslim
diabetic individuals already on 2 g daily metformin were
studied during Ramadan. They were randomized to the
addition of either vildagliptin 50 mg daily (26 individu-
als) or gliclazide 160 mg twice daily (26 individuals). At
least one hypoglycemic event (defined as blood glucose
<3.5 mmol/L with or without symptoms) was record-

Month of Ramadan

Do not recommend fasting for the following:

Old age with illness

Young adolescents at increased risk of hypoglycemia

Individuals living alone

Diabetic nephropathy (risk of dehydration) and liver disease
Pregnancy

Recent history of ketoacidosis, hyperosmolar coma, severe or recurrent
hypoglycemia

Presence of infection or other comorbidities

Caring physicians can apply their own clinical judgment for different
conditions (remind the individual that the Quran specifically exempts
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Type2
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the sick from the duty of fasting)

Individual keen to fast —
recommend the following:

1. Education (monitoring of glucose, Type 1
exercise, nutrition; and in case of |:> .
hypoglycemia, to stop fasting) Diabetes

In case of hypotension, modify
antihypertensive medication

. Continue with lipid-lowering
medication
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w

N

w

>

w

o

N

. On diet control, recommend small meals

with regular exercise to avoid postprandial
hyperglycemia (simple and complex
carbohydrates in balanced meal; avoid
refined sugar)

Already on metformin: use two thirds of the
daily dose immediately before sunset meal
and the other one third before pre-dawn
meal

Metformin —adding vildagliptin can be
recommended

Pioglitazone can be used without
modification of the dose

If sulfonylurea indicated, use gliclazide MR
or glimepride

Repaglinide can be used alone or with other
medication to reduce postprandial
hyperglycemia

Insulin glargine can be used safely with
metformin

1. Best strategy is to recommend that single
injection of insulin glargine be taken any
time between the two meals, in addition to
rapid or regular insulin according to need
Please refer to Table 1 for other regimens
used in different studies

[3d

Figure 1. Integrated algorithm addressing management of type 1 and type 2 diabetes
during Ramadan.
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ed in 2 patients receiving vildagliptin and 16 patients
receiving gliclazide®® Both gliclazide and vildagliptin
were associated with similar reductions in HbA1c and
a small, but insignificant, increase in weight. Thus the
DPP-4 inhibitors provide a safe alternative therapeutic
option during Ramadan.

Older oral agents

Other antidiabetic medicines have also be used during
Ramadan, including repaglinide, acarbose metformin,
glitazone and insulin (lispro and glargine).'**° Al-Arouj
et al recommended the use of glitazone without chang-
ing the dose; while for metformin, two-thirds of the
dose was to be taken before sunset meal and the other
third with pre-dawn meal.’® Bakiner et al reported that
meal-time repaglinide three times a day plus single-
dose insulin glargine was safe (no hypoglycemia, no
change in glycemic control or weight gain) for low-risk
type 2 diabetic individuals who insisted on fasting dur-
ing Ramadan.*!

Cesur et al compared the effects of glimepiride (n=21),
repaglinide (n=18) and insulin glargine (n=10) in type 2
diabetic individuals during Ramadan; 16 non-fasting type
2 diabetic individuals matched for age, sex and body mass
index were also included. Fasting blood glucose (FBG),
postprandial blood glucose (PBG), HbAlc and fructos-
amine, as well as lipid metabolism, were evaluated at three
points in time—pre-Ramadan, immediate post-Rama-
dan and 1 month post-Ramadan. There was no signifi-
cant change in FBG, PBG and HbA1c in fasting diabetic
individuals from pre-Ramadan to neither at immedi-
ate post-Ramadan nor 1 month post-Ramadan times.
However, PBG was significantly higher in non-fasting di-
abetic control subjects at immediate post-Ramadan and 1
month post-Ramadan times (P<.05 and P<.001, respec-
tively). The risk of hypoglycemia did not differ between
fasting and non-fasting diabetics. There was no significant
difference between the three therapies regarding glucose
metabolism and rate of hypoglycemia.”

Belkhadir claimed that glibenclamide (Daonil) is ef-
fective and safe for type 2 diabetes during Ramadan.”
However, Mafauzy showed that repaglinide was associat-
ed with better glycemic control and a lower frequency of
hypoglycemia in comparison with glibenclamide.** While
metformin, glitazones, repaglinide are safe options, the
increased risk of hypoglycemia makes glibenclamide
unattractive as a therapeutic agent during Ramadan.,

Insulins and insulin regimens

Insulin can be safely used in type 2 diabetic individuals.
Twice daily premixed insulins such as lispro mix 25/75
(25% insulin lispro and 75% neutral protamine lispro)
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and human insulin 30/70 have been used safely during
Ramadan.® It is recommended that the usual morning
dose of this regimen be used with the sunset meal and
half the usual evening dose be used with the pre-dawn
meal.’ Insulin glargine is also effective and safe during
Ramadan and can be given as single injection at 10 PM
with or without mealtime short-acting analogues or
other oral antidiabetic medication (repaglinide or met-
formin).!

Type 1 Diabetes and Ramadan

Fasting during Ramadan has been uniformly discour-
aged by the medical profession for individuals with type
1 diabetes (especially those with poor diabetes control,
frequent and severe hypoglycemia and those with brittle
diabetes). However, according to the Epidemiology of
Diabetes and Ramadan study, 43% of individuals with
type 1 diabetes do fast.! Due to the long hours of fast-
ing, the main concern is the associated increased risk
of hypoglycemia, hyperglycemia and ketoacidosis."'?
Patients with pootly controlled type 1 diabetes, those
with unstable plasma glucose and those with significant
complications are at higher risk and should be advised
to avoid fasting. Furthermore, for individuals with
type 1 diabetes, basal bolus insulin may be associated
with a lower risk of hypoglycemia in comparison with
conventional twice-daily insulin regime. Importantly,
insulin glargine used as the basal insulin resulted in
excellent control in 15 nonexercising individuals who
fasted for 18 hours, with mean plasma glucose of 5.1
to 6.9 mmol/L during fasting.”® Al-Arouiji et al recom-
mended the use of 1 injection of glargine or 2 injections
of detemir along with a pre-meal rapid-acting insulin
analogue. Studies on the use of different types of insu-
lin regimens in type 1 diabetes during Ramadan were
recently reviewed by Kobeissy et al;”” a summary is pro-

vided in Table 1.

Insulin pump

In a recent small study on five Saudi adolescents with
type 1 diabetes (age range, 15-19 years; mean duration
of diabetes, 7 years), the use of subcutaneous insulin
infusion (CSII) during Ramadan was associated with
improvement in glycemic control and less hypoglyce-
mia in comparison with conventional insulin therapy.®®
The insulin pump has the potential to be a safe and
flexible method for insulin delivery during Ramadan
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for selected patients. Further larger studies on the use
of insulin pump during Ramadan are needed. The in-
sulin pump is currently not used widely due to associ-

ated high cost.

Glycemic management options during Ramadan

Careful and individual evaluation and open discus-
sions are key measures for ensuring patient safety
during the fasting of Ramadan. The physician is du-
ty-bound to support diabetic individuals before and
through Ramadan to enable safe fasting, It is also the
responsibility of the physician to emphasize the fact
that according to the principle of Figh (Islamic juris-
prudence), exemption from fasting is allowed if in the
opinion of a trusted doctor, fasting is expected to lead
to “worsening of the disease or delay in healing”,/ An
integrated algorithm addressing management of type
1 and type 2 diabetes during Ramadan is provided in
Figure 1.

Conclusion

In recent years, exciting new therapies and technologies
have positively influenced the management of diabetes.
Some of these have been investigated for use during the
fasting of Ramadan. The DPP-4 inhibitors vildagliptin
and sitagliptin provide an effective and safe therapeu-
tic option during Ramadan, either alone or in combi-
nation with metformin or sulfonylureas. The incritin
memetics liraglutide and exenatide are potentially safe
therapies during Ramadan, but as yet there are no re-
ports of using them during Ramadan. The newer sul-
fonylureas gliclazide MR and glimepride can be safely
used during Ramadan, but glibenclamide should be
avoided because of the increased risk of hypoglycemia.
Administration of the long-acting insulins glargine
and detemir; or the premixed insulin analogues has
shown potential benefit in selected patients with type
1 and type 2 diabetes, with a guarded risk of hypogly-
cemia. The insulin pump can potentially empower pa-
tients with diabetes and enable safe fasting during the
month of Ramadan. Clinical trials are needed in order
to further evaluate the safety and eflicacy of new hypo-
glycemic agents and new diabetes-treating technologies
during Ramadan.

The authors received no funding and report no conflict of
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