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people consume two meals per day during this month, one after sunset, referred
to in Arabic as Iftar (breaking of the fast
meal), and the other before dawn, referred to as Suhur (predawn). Fasting is
not meant to create excessive hardship on
the Muslim individual. The Koran specifically exempts the sick from the duty of
fasting (Holy Koran, Al-Bakarah, 183–
185), especially if fasting might lead to
harmful consequences for the individual.
Patients with diabetes fall under this category because their chronic metabolic
disorder may place them at high risk for
various complications if the pattern and
amount of their meal and fluid intake is
markedly altered. This exemption represents more than a simple permission not
to fast; the Prophet Mohammad said,
“God likes his permission to be fulfilled,
as he likes his will to be executed.” Nevertheless, many patients with diabetes insist on fasting during Ramadan, thereby
creating a medical challenge for themselves and their physicians. It is therefore
important that medical professionals be
aware of potential risks that may be associated with fasting during Ramadan. This
familiarity and knowledge is as important

t is estimated that there are 1.1–1.5 billion Muslims worldwide, comprising
18 –25% of the world population (1,2).
Fasting during Ramadan, a holy month of
Islam, is an obligatory duty for all healthy
adult Muslims. An ⬃4.6% prevalence of
diabetes worldwide (3) coupled with the
results of the population-based Epidemiology of Diabetes and Ramadan 1422/
2001 (EPIDIAR) study, which showed (in
12,243 people with diabetes from 13 Islamic countries) that ⬃43% of patients
with type 1 diabetes and ⬃79% of patients with type 2 diabetes fast during Ramadan (4), lead to the estimation that
some 40 –50 million people with diabetes
worldwide fast during Ramadan.
Ramadan is a lunar-based month, and
its duration varies between 29 and 30
days. Its timing changes with respect to
seasons. Depending on the geographical
location and season, the duration of the
daily fast may range from a few to more
than 20 h. Muslims who fast during Ramadan must abstain from eating, drinking, use of oral medications, and smoking
from predawn to after sunset; however,
there are no restrictions on food or fluid
intake between sunset and dawn. Most
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in Indonesia, Pakistan, and the Middle
East as it is in Europe, North America,
New Zealand, and Australia.
The medical ramifications of fasting
among patients with diabetes are largely
unknown. Due to the limited information
available from prospective or retrospective studies on the effects of fasting during
Ramadan, a group of endocrinologists
and diabetologists from a number of Muslim and non-Muslim countries met to exchange information and opinions and to
propose a set of recommendations. Although recommendations for management of diabetes in patients who elect to
fast during Ramadan were proposed in
1995 at a conference in Casablanca (5),
the present effort was prompted by data
from the EPIDIAR study (4) showing that
fasting is quite common among Muslims
with diabetes and by the increasing
awareness that this represents a global
medical issue. The purposes of the recommendations that follow are threefold: 1) to
invite an open dialogue on this important
topic, 2) to offer a set of medical opinions
and suggestions, and 3) to identify topics
of research needed to answer important
medical questions regarding fasting during Ramadan.
In this document, we avoid use of the
terms “indications” or “contraindications”
for fasting because fasting is a religious
issue for which patients make their own
decision after receiving appropriate advice from religious teachings and from
their own health care providers. However, we emphasize that fasting, especially
among patients with type 1 diabetes with
poor glycemic control, is associated with
multiple risks. In addition to highlighting
the potential risks, we provide suggestions on how to manage the patients with
diabetes who decide to fast during
Ramadan.
PATHOPHYSIOLOGY OF
FASTING — Insulin secretion in
healthy individuals is stimulated with
feeding, which promotes the storage of
glucose in liver and muscle as glycogen.
In contrast, during fasting, circulating
glucose levels tend to fall, leading to decreased secretion of insulin. At the same
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Management of diabetes during Ramadan

RISKS ASSOCIATED WITH
FASTING IN PATIENTS
WITH DIABETES — Fasting during
Ramadan has been uniformly discouraged by the medical profession for patients with diabetes. In keeping with this,
a large epidemiological study conducted
in 13 Islamic countries on 12,243 individuals with diabetes who fasted during
Ramadan showed a high rate of acute
complications (4). However, a few studies
on this topic using relatively small groups
of patients suggest that complication rates
may not be significantly increased (7–11).
In Table 1, we outline some of the major
potential complications associated with
2306

Table 1—Major risks associated with fasting
in patients with diabetes
Hypoglycemia
Hyperglycemia
Diabetic ketoacidosis
Dehydration and thrombosis

fasting in patients with diabetes and
briefly discuss them below.
Hypoglycemia
Decreased food intake is a well-known
risk factor for the development of hypoglycemia. Results of the Diabetes Control
and Complications Trial (DCCT) showed
a threefold increase in the risk of severe
hypoglycemia in patients who were in the
intensively treated group and had an average HbA1c (A1C) value of 7.0% (12). It
has been estimated that hypoglycemia accounts for 2– 4% of mortality in patients
with type 1 diabetes (13). There are no
reliable estimates concerning the contribution of hypoglycemia to mortality in
type 2 diabetes; however, it is felt that
hypoglycemia is an infrequent cause of
death in this group of patients. Rates of
hypoglycemia are some several-fold lower
in patients with type 2 compared with
type 1 diabetes (4), with rates being even
lower in patients with type 2 diabetes
treated with oral agents (14).
The effect of fasting during Ramadan
on rates of hypoglycemia in patients with
diabetes is not known with certainty. The
largest dataset is the recent EPIDIAR
study (4), which showed that fasting during Ramadan increased the risk of severe
hypoglycemia (defined as hospitalization
due to hypoglycemia) some 4.7-fold in
patients with type 1 diabetes (from 3 to 14
events 䡠 100 people⫺1 䡠 month⫺1) and
⬃7.5-fold in patients with type 2 diabetes
(from 0.4 to 3 events 䡠 100 people⫺1 䡠
month⫺1). The incidence of severe hypoglycemia was probably underestimated in
this study, since events requiring assistance from a third party without the need
for hospitalization were not included.
Furthermore, although the average A1C
at the beginning of Ramadan was not
given, it is unlikely that the patients in this
study were in good glycemic control. Severe hypoglycemia was more frequent in
patients in whom the dosage of oral hypoglycemic agents or insulin were
changed and in those who reported a significant change in their lifestyle (4).

Hyperglycemia
Long-term morbidity and mortality studies in people with diabetes, such as the
DCCT and the UKPDS (U.K. Prospective
Diabetes Study), demonstrated the link
among hyperglycemia, microvascular
complications, and possibly macrovascular complications (12,15). However,
there is no information linking repeated
yearly episodes of short-term hyperglycemia (e.g., 4-week duration) and diabetesrelated complications. Control of
glycemia in patients with diabetes who
fasted during Ramadan has been reported
to deteriorate, improve, or show no
change (7–11). The extensive EPIDIAR
study showed a fivefold increase in the
incidence of severe hyperglycemia (requiring hospitalization) during Ramadan
in patients with type 2 diabetes (from 1 to
5 events 䡠 100 people⫺1 䡠 month⫺1) and
an approximate threefold increase in the
incidence of severe hyperglycemia with or
without ketoacidosis in patients with type
1 diabetes (from 5 to 17 events 䡠 100 people⫺1 䡠 month⫺1) (4). Hyperglycemia
may have been due to excessive reduction
in dosages of medications to prevent hypoglycemia. Patients who reported an increase in food and/or sugar intake had
significantly higher rates of severe hyperglycemia (4).
Diabetic ketoacidosis
Patients with diabetes, especially those
with type 1 diabetes, who fast during Ramadan are at increased risk for development of diabetic ketoacidosis, particularly
if they are grossly hyperglycemic before
Ramadan (4). In addition, the risk for diabetic ketoacidosis may be further increased due to excessive reduction of
insulin dosages based on the assumption
that food intake is reduced during the
month.
Dehydration and thrombosis
Limitation of fluid intake during the fast,
especially if prolonged, is a cause of dehydration. The dehydration may become severe in hot and humid climates and
among individuals who perform hard
physical labor, all conditions that result in
excessive perspiration. In addition, hyperglycemia can result in osmotic diuresis
and contribute to volume and electrolyte
depletion. Orthostatic hypotension may
develop, especially in patients with preexisting autonomic neuropathy. Syncope,
falls, injuries, and bone fractures may re-
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time, levels of glucagon and catecholamines rise, stimulating the breakdown of glycogen, while gluconeogenesis
is augmented (6). As fasting becomes protracted for more than several hours, glycogen stores become depleted, and the
low levels of circulating insulin allow increased fatty acid release from adipocytes.
Oxidation of fatty acids generates ketones
that can be used as fuel by skeletal and
cardiac muscle, liver, kidney, and adipose
tissue, thus sparing glucose for continued
utilization by brain and erythrocytes.
In individuals without diabetes, the
processes described above are regulated
by a delicate balance between circulating
levels of insulin and counterregulatory
hormones that help maintain glucose
concentrations in the physiological range.
In patients with diabetes, however, insulin secretion is perturbed by the underlying pathophysiology and often by
pharmacological agents designed to enhance or supplement insulin secretion. In
patients with type 1 diabetes, glucagon
secretion may fail to increase appropriately in response to hypoglycemia. Epinephrine secretion is also defective in
some patients with type 1 diabetes due to
a combination of autonomic neuropathy
and defects associated with recurrent hypoglycemia (6). In patients with severe
insulin deficiency, a prolonged fast in the
absence of adequate insulin can lead to
excessive glycogen breakdown and increased gluconeogenesis and ketogenesis,
leading to hyperglycemia and ketoacidosis. Patients with type 2 diabetes may suffer similar perturbations in response to a
prolonged fast; however, ketoacidosis is
uncommon, and the severity of hyperglycemia depends on the extent of insulin
resistance and/or deficiency.
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Table 2—Categories of risks in patients with type 1 or type 2 diabetes who fast
during Ramadan

sult from hypovolemia and the associated
hypotension. In addition, contraction of
the intravascular space can contribute to a
hypercoagulable state.
Patients with diabetes exhibit a hypercoagulable state due to an increase in
clotting factors, a decrease in endogenous
anticoagulants, and impaired fibrinolysis
(16). Increased blood viscosity secondary
to dehydration may enhance the risk of
thrombosis. A report from Saudi Arabia
suggested an increased incidence of retinal vein occlusion in patients who fasted
during Ramadan (17). However, hospitalizations due to coronary events or stroke
were not increased during Ramadan
(18,19). There are no data concerning the
effect of fasting on mortality in patients
with or without diabetes.
MANAGEMENT — It is worth reemphasizing that fasting for patients with
diabetes represents an important personal
decision that should be made in light of
guidelines for religious exemptions and
after careful consideration of the associated risks following ample discussion
with the treating physician. Most often,

the recommendation will be to not undertake fasting. However, patients who insist
on fasting need to be aware of the associated risks and be ready to adhere to the
recommendations of their health care
providers to achieve a safer fasting experience. Patients may be at higher or lower
risk for fasting-related complications depending on the number and extent of
their risk factors. Conditions associated
with “very high,” “high,” “moderate,” and
“low” risk for adverse events in patients
with type 1 or type 2 diabetes who decide
to fast during Ramadan are listed in Table
2. This classification is based largely on
expert opinion and not on scientific data
derived from clinical studies.
I. General considerations
Several important issues deserve special
attention.
Individualization. Perhaps the most
crucial issue is the realization that care
must be highly individualized and that
the management plan will differ for each
specific patient.
Frequent monitoring of glycemia. It is
essential that patients have the means to
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II. Pre-Ramadan medical assessment
and educational counseling
All patients with diabetes who wish to fast
during Ramadan should undergo the nec2307
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Very high risk
Severe hypoglycemia within the last 3 months prior to Ramadan
Patient with a history of recurrent hypoglycemia
Patients with hypoglycemia unawareness
Patients with sustained poor glycemic control
Ketoacidosis within the last 3 months prior to Ramadan
Type 1 diabetes
Acute illness
Hyperosmolar hyperglycemic coma within the previous 3 months
Patients who perform intense physical labor
Pregnancy
Patients on chronic dialysis
High risk
Patients with moderate hyperglycemia (average blood glucose between 150 and 300 mg/dl,
A1C 7.5–9.0%)
Patients with renal insufficiency
Patients with advanced macrovascular complications
People living alone that are treated with insulin or sulfonylureas
Patients living alone
Patients with comorbid conditions that present additional risk factors
Old age with ill health
Drugs that may affect mentation
Moderate risk
Well-controlled patients treated with short-acting insulin secretagogues such as repaglinide
or nateglinide
Low risk
Well-controlled patients treated with diet alone, metformin, or a thiazolidinedione who are
otherwise healthy

monitor their blood glucose levels multiple times daily. This is especially critical
in patients with type 1 diabetes and in
patients with type 2 diabetes who require
insulin.
Nutrition. The diet during Ramadan
should not differ significantly from a
healthy and balanced diet. It should aim
at maintaining a constant body mass. In
most studies, 50 – 60% of individuals who
fast maintain their body weight during the
month, while 20 –25% either gain or lose
weight (4); occasionally, the weight loss
may be excessive (⬎3 kg). The common
practice of ingesting large amounts of
foods rich in carbohydrate and fat, especially at the sunset meal, should be
avoided. Because of the delay in digestion
and absorption, ingestion of foods containing “complex” carbohydrates may be
advisable at the predawn meal, while
foods with more simple carbohydrates
may be more appropriate at the sunset
meal. It is also recommended that fluid
intake be increased during nonfasting
hours and that the predawn meal be taken
as late as possible before the start of the
daily fast.
Exercise. Normal levels of physical activity may be maintained. However, excessive physical activity may lead to
higher risk of hypoglycemia and should
be avoided, particularly during the few
hours before the sunset meal. If Tarawaih
prayer (multiple prayers after the sunset
meal) is performed, then it should be considered a part of the daily exercise program. In some patients with poorly
controlled type 1 diabetes, exercise may
lead to extreme hyperglycemia.
Breaking the fast. All patients should
understand that they must always and immediately end their fast if hypoglycemia
(blood glucose of ⬍60 mg/dl [3.3 mmol/
l]) occurs, since there is no guarantee that
their blood glucose will not drop further if
they wait or delay treatment. The fast
should also be broken if blood glucose
reaches ⬍70 mg/dl (3.9 mmol/l) in the
first few hours after the start of the fast, especially if insulin, sulfonylurea drugs, or
meglitinide are taken at predawn. Finally,
the fast should be broken if blood glucose
exceeds 300 mg/dl (16.7 mmol/l). Patients
should avoid fasting on “sick days.”

Management of diabetes during Ramadan

III. Management of patients with
type 1 diabetes
In general, patients with type 1 diabetes,
especially if “brittle” or poorly controlled,
are at very high risk of developing severe
complications and should be strongly advised to not fast during Ramadan. In addition, patients who are unwilling or
unable to monitor their blood glucose levels multiple times daily are at high risk
and should be advised to not fast.
It is currently recommended that
treatment regimens aimed at intensive
glycemia management be used in patients
with diabetes. The DCCT and its followup, the EDIC (Epidemiology for Diabetes
Interventions and Complications) study,
have shown that intensive glycemia management is protective against microvascular complications and that the benefits are
long lasting (12,20). Glycemic control at
near-normal levels requires use of multiple daily insulin injections (three or more)
2308

or use of continuous subcutaneous insulin infusion through pump therapy. Close
monitoring and frequent insulin dose adjustments in this setting are essential to
achieve optimal glycemic control and
avoid hypo- or hyperglycemia in patients
with type 1 diabetes.
It is unlikely that one injection of intermediate- or long-acting insulin administered before the evening meal would
provide adequate insulin coverage for
24 h. Typically, patients will need to use
two daily injections of NPH as intermediate-acting insulin, administered before
the predawn and sunset meals, in combination with a short-acting insulin to cover
food intake at the associated meals. However, there is an increased risk of hypoglycemia around midday due to peaking of
the early morning insulin dose. Using the
long-acting insulin ultralente is an option,
with twice-daily injections at ⬃12-h intervals to mimic basal insulin, and a rapid- or short-acting insulin should be
added before the two meals. Still, ultralente cannot be considered truly basal insulin, since it has a broad peak of action at
⬃8 –14 h. Therefore, protracted hypoglycemia can occur, especially since ultralente exhibits wide variability in its
duration of action (18 –30 h).
Another option would be to use one
daily injection of the long-acting insulin
analog glargine or twice-daily injections
of the insulin analog detemir along with
premeal rapid-acting insulin analogs. Results of a study using insulin glargine in
15 relatively well-controlled patients with
type 1 diabetes who fasted for 18 h
showed that the mean plasma glucose declined from a value of 125 to 93 mg/dl
during the fast (21). Two episodes of mild
hypoglycemia occurred. Such a treatment
regimen may be particularly useful since
the duration of the fast in Ramadan is typically ⬍18 h.
Clinical studies with other types of insulin during fasting are limited. A study
on patients with type 1 diabetes using insulin lispro or insulin aspart instead of
regular insulin in combination with intermediate-acting insulin injected twice a
day led to improvement in postprandial
glycemia and was associated with less hypoglycemic events (22). Subcutaneous
insulin pump management is an appealing alternative strategy; however, it is
more expensive and still requires frequent
blood glucose monitoring.

IV. Management of patients with
type 2 diabetes
Diet-controlled patients. In patients
with type 2 diabetes who are well controlled with diet alone, the risk associated
with fasting is quite low. However, there
is still a potential risk for occurrence of
postprandial hyperglycemia after the predawn and sunset meals if patients overindulge in eating. Distributing calories over
two to three smaller meals during the
nonfasting interval may help prevent excessive postprandial hyperglycemia. Patients controlled with diet alone usually
combine this with a regular daily exercise
program. The exercise program should be
modified in its intensity and timing to
avoid hypoglycemic episodes; the timing
of the exercise could be changed to ⬃2 h
after the sunset meal. Finally, in this usually older age-group, often with hypertension and dyslipidemia, fluid restriction
and dehydration may increase the risk of
thrombotic events.
Patients treated with oral agents. The
choice of oral agents should be individualized. In general, agents that act by increasing insulin sensitivity are associated
with a significantly lower risk of hypoglycemia than compounds that act by increasing insulin secretion.
● Metformin. Patients treated with metformin alone may safely fast because the
possibility of hypoglycemia is minimal.
However, it is suggested that the timing
of the doses be modified. We recommend that two thirds of the total daily
dose be administered immediately before the sunset meal, while the other
third be given before the predawn meal.
● Glitazones. Patients on insulin sensitizers (rosiglitazone and pioglitazone)
have a low risk of hypoglycemia. Usually no change in dose is required.
● Sulfonylureas. This group of drugs was
believed to be unsuitable for use during
fasting because of the inherent risk of
hypoglycemia. Hence, their use should
be individualized and they should be
utilized with caution. Use of chlorpropamide is absolutely contraindicated
during Ramadan because of the high
possibility of prolonged and unpredictable hypoglycemia. Newer members of
the sulfonylurea family (gliclazide MR
or glimepiride) have been shown to be
effective, resulting in a lower risk of hypoglycemia (23). However, it should be
emphasized that the above study did
not include patients who fasted. In a
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essary preparations to undertake the fast as
safely as possible. These include medical assessment and educational counseling.
Medical assessment. This assessment
should take place within 1–2 months before Ramadan. Specific attention should
be devoted to the overall well-being of the
patient and to the control of their glycemia, blood pressure, and lipids. Appropriate blood studies should be ordered
and evaluated. Specific medical advice
must be provided to each individual patient concerning the potential risks they
are accepting in deciding to fast, even if
they fast against medical advice. During
this assessment, necessary changes in
their diet or medication regimen should
be made so that the patient initiates fasting while being on a stable and effective
program.
Educational counseling. It is essential
that the patients and family receive the
necessary education concerning self-care,
including signs and symptoms of hyperand hypoglycemia, blood glucose monitoring, meal planning, physical activity,
medication administration, and management of acute complications. Adequate
nutrition and hydration should be
emphasized, in addition to ensuring
preparedness to treat hypoglycemia
promptly should it occur, even if it is mild
(use of glucose gel, glucose-containing
liquids, glucose tablets, or glucagons injection by family members or friends;
wearing of medical alert bracelet).

Al-Arouj and Associates

Patients treated with insulin. Problems facing patients with type 2 diabetes
who administer insulin are similar to
those with type 1 diabetes, except that the
incidence of hypoglycemia is less. Again,
the aim is to maintain necessary levels of
basal insulin to remedy the prevailing relative deficiency and to overcome the
existing insulin resistance. A major objective is to suppress hepatic glucose output
to near-physiologic levels during the fasting period. Judicious use of intermediateor long-acting insulin preparations plus a
short-acting insulin administered before
meals would be an effective strategy. Although hypoglycemia tends to be less frequent, it is still a risk, especially in
patients who have required insulin therapy for a number of years, suggesting that
␤-cell failure has occurred and that a significant component of insulin deficiency
exists. Very elderly patients with type 2
diabetes may be at especially high risk.
Using one injection of a long-acting
insulin analog, such as insulin glargine, or
two injections of NPH, lente, or detemir
insulin before the sunset and predawn
meals may provide adequate coverage as

long as the dosage of each injection is
appropriately individualized. A single injection of intermediate-acting insulin administered before the sunset meal may be
sufficient to provide acceptable glycemic
control in patients with reasonable basal
insulin secretion. In such a situation, the
peak action of intermediate insulin would
be expected to occur at predawn and may
provide adequate insulin coverage for
that meal. However, most patients will
still require short-acting insulin administered in combination with the intermediate- or long-acting insulin at the sunset
meal to cover the large caloric load of Iftar. Moreover, many will need an additional dose of short-acting insulin at
predawn. There is some evidence suggesting that use of insulin lispro instead of
regular insulin before meals in patients
with type 2 diabetes who fast during Ramadan is associated with less hypoglycemia and smaller postprandial glucose
excursions (26,27). Again, as emphasized
earlier, the overall dosage of medications,
especially that of insulin, must be adjusted in conjunction with the weight loss
or gain that may occur during Ramadan.
Illustrative examples and recommendations for adjusting therapy during Ramadan in patients with type 2 diabetes are
shown in Table 3.
V. Pregnancy and fasting during
Ramadan
Pregnancy is a state of increased insulin
resistance and insulin secretion and of reduced hepatic insulin extraction. Fasting
glucose concentrations are lower but
postprandial glucose and insulin levels
substantially higher in healthy pregnant
women than those who are not pregnant.
Elevated blood glucose and A1C levels in
pregnancy are associated with increased
risk for major congenital malformations.
Fasting during pregnancy would be expected to carry a high risk of morbidity
and mortality to the fetus and mother, although controversy exists (28). While
pregnant Muslim women are exempt
from fasting during Ramadan, some with
known diabetes (type 1, type 2, or gestational) insist on fasting during Ramadan.
These women constitute a high-risk
group, and their management requires intensive care (29).
In general, women with pregestational or gestational diabetes should be
strongly advised to not fast during Ramadan. However, if they insist on fasting,
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then special attention should be given to
their care. Pre-Ramadan evaluation of
their medical condition is essential. This
includes preconception care with emphasis on achieving near-normal blood glucose and A1C values, counseling about
maternal and fetal complications associated with poor glycemic control, and education focused on self-management
skills. Ideally, patients should be managed in high-risk clinics staffed by an obstetrician, diabetologists, a nutritionist,
and diabetes nurse educators. The management of pregnant patients during Ramadan is based on an appropriate diet
and intensive insulin therapy. The issues
discussed above concerning the management of type 1 and type 2 diabetes also
apply to this group, with the exception
that more frequent monitoring and insulin dose adjustment is necessary.
VI. Management of hypertension and
dyslipidemia
Dehydration, volume depletion, and a
tendency toward hypotension may occur
with fasting during Ramadan, especially if
the fast is prolonged and is associated
with excessive perspiration. Hence, the
dosage of antihypertensive medications
may need to be adjusted to prevent hypotension.
It is common practice that the intake
of foods rich in carbohydrates and saturated fats is increased during Ramadan.
Appropriate counseling should be given
to avoid this practice, and agents that
were previously prescribed for the management of elevated cholesterol and triglycerides should be continued.
CONCLUSIONS — Fasting during
Ramadan for patients with diabetes carries a risk of an assortment of complications. In general, patients with type 1
diabetes should be strongly advised to not
fast. Patients with type 1 diabetes who
have a history of recurrent hypoglycemia
or hypoglycemia unawareness or who are
poorly controlled are at very high risk for
developing severe hypoglycemia. On the
other hand, an excessive reduction in the
insulin dosage in these patients (to prevent hypoglycemia) may place them at
risk for hyperglycemia and diabetic ketoacidosis. Hypo- and hyperglycemia may
also occur in patients with type 2 diabetes
but generally less frequently and with less
severe consequences compared with patients with type 1 diabetes. A patient’s de2309
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recent study from Turkey, 52 patients
with type 2 diabetes who fasted during
Ramadan were managed with diet
alone, sulfonylurea (glimepiride or gliclazide MR once daily), or repaglinide
(24). One patient receiving a daily dose
of 3 mg glimepiride developed a hypoglycemic event; the authors concluded
that use of repaglinide might be safer
than use of sulfonylureas (24). Body
weight, fasting plasma glucose, fructosamine, A1C, and total cholesterol
did not change during the study (24).
Additional studies on the use of sulfonylureas in patients who fast during Ramadan are needed before strong
recommendations on their utility can
be made. Nevertheless, because of their
worldwide use and relatively lower
cost, these agents (especially the newer
generations) may be used with caution.
Short-acting insulin secretagogues. Members of this group (repaglinide and
nateglinide) are useful because of their
short duration of action. They could be
taken twice daily before the sunset and
predawn meals. One study in patients
with type 2 diabetes who fasted showed
that use of repaglinide was associated
with less hypoglycemia compared with
glibenclamide (25).

Management of diabetes during Ramadan

Table 3—Recommended changes to treatment regimen in patients with type 2 diabetes who fast during Ramadan
Before Ramadan

No change needed (modify time and intensity of exercise), ensure adequate fluid intake
Ensure adequate fluid intake
Metformin, 1,000 mg at the sunset meal (Iftar), 500 mg at the predawn meal (Suhur)
No change needed
Dose should be given before the sunset meal (Iftar); adjust the dose based on the
glycemic control and the risk of hypoglycemia
Use half the usual morning dose at the predawn meal (Suhur) and the full dose at the
sunset meal (Iftar), e.g., glibenclamide 2.5 mg or gliclazide 40 mg in the morning,
glibenclamide 5 mg or gliclazide 80 mg in evening
Ensure adequate fluid intake
Use the usual morning dose at the sunset meal (Iftar) and half the usual evening dose at
predawn (Suhur), e.g., 70/30 premixed insulin, 30 units in evening and 10 units in
morning; also consider changing to glargine or detemir plus lispro or aspart

The recommendations given in this table are for illustrative purposes and are largely based on expert clinical opinion and not on scientific data derived from clinical
studies. The recommendations must be adjusted for each specific patient. Adapted from Akbani et al. (30). TZD, thiazolidinedione.

cision to fast should be made after ample
discussion with his or her physician concerning the risks involved. Patients who
insist on fasting should undergo preRamadan assessment and receive appropriate education and instructions related
to physical activity, meal planning, glucose monitoring, and dosage and timing
of medications. The management plan
must be highly individualized. Close follow-up is essential to reduce the risk for
development of complications.
Further research is needed to help expand our knowledge concerning the risks
and management issues related to fasting
in patients with diabetes. Interventional
studies can help define new approaches
that minimize the complications associated with fasting. Surveys such as the
EPIDIAR study should be encouraged
and extended to population-based samples and clinical trials. In addition to obtaining data in these surveys on the
adverse events during fasting in patients
with diabetes, it would be essential to obtain information on the risk factors that
predispose to the occurrence of these
events. Such data would help refine management guidelines by providing objective criteria for assigning patients to the
different risk categories with the aim of
minimizing complications.
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