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1. Introduction

The prevalence of type 2 diabetes mellitus (T2DM) is on the
rise globally, especially in emerging economies with large
Muslim populations [1]. In 2019, T2DM was the most common
type of diabetes, and accounted for nearly 90% of all diabetes
globally. Nearly 463 million adults were living with diabetes,
which is projected to rise to 700 million by 2045 [2]. The most
recent World Bank data shows a global diabetes prevalence of
8.8% in the 20-79 years age-group who have type 1 diabetes
mellitus (T1DM) or T2DM [3].

The Muslim population is expected to grow twice as fast as
the overall global population, in absolute number in all
regions of the world between 2010 and 2050. Worldwide, their
number is projected to rapidly increase in the upcoming dec-
ades, rising from nearly 1.6 billion in 2010 to approximately
2.8 billion in 2050 [4]. The prevalence of diabetes in the adult
Arab population rose from 2.4% to 25.4% between 1982 and
2015. By 2035, the number of people with diabetes in the Mid-
dle Eastern region is projected to rise by 96.2% [5].

In Europe, by 2050, Muslims are projected to make up to
10% of the overall population. The South Asia-Pacific region
continues to remain the home of majority of the world’s Mus-
lims. By 2050, 53% of the global Muslims are expected to live
in South Asia and the Pacific, and nearly 20% of the world’s
Muslim population is projected to live in the Middle East
and North Africa. In sub-Saharan Africa, the Muslim popula-
tion is predicted to rise from nearly 250 million in 2010 to
almost 670 million in 2050. Likewise, the absolute number
of Muslims is anticipated to intensify in regions with smaller
Muslim populations including North America [4].

Fasting in the holy month of Ramadan is amongst the five
pillars of Islam and considered a religious obligation for all
Muslims, with some exceptions. Observing fast involves
abstaining from eating and drinking from dawn (suhoor) to
dusk (iftar); the duration of fasting might vary from 10 to
20 h depending on the geographical location and season.
Although mandatory, religious exemptions to fasting include
pregnancy, lactation, travelling, or any acute or chronic condi-
tions wherein fasting might predispose to health-risks. Since
diabetes is a metabolic disorder involving the risks of hypo-
and hyperglycaemia, it is considered a risk state for people
fasting during Ramadan [6]. However, most Muslim people
with diabetes do not consider themselves to be unwell and
therefore would wish to fast during Ramadan as an article
of their faith and also a socio-cultural event to foster relation-
ships with family and friends. As a result, many choose to fast
despite contrary medical advice [7].

Members of the South Asian Health Foundation along with
experts in the field of diabetes care, patient groups and Mus-
lim religious leaders participated in a series of meetings and
conferences to develop a guideline for the management of
Muslim people with T1DM and T2DM intending to observe
fasts during the month of Ramadan. The panel held discus-
sions to review existing guidelines, formulate a search strat-
egy to include publications from various databases, and
finalise the relevant sections for the guideline. A comprehen-
sive, focused literature review was conducted for newer stud-
ies related to diabetes and Ramadan fasting with special

emphasis on randomised controlled trials and real-world evi-
dence. Subsequent to final consensus’ from all authors,
evidence-based recommendations were developed to assist
physicians in their daily clinical practice for managing people
with diabetes during Ramadan.

2. Physiology of fasting during Ramadan in
normal individuals

2.1.  Effects on glucose

During Ramadan, minor changes in blood glucose is unlikely
to have adverse effects in healthy subjects [8]. Ziaee V et al
recorded a mean reduction of 7.3 + 7.8 mg/dL (0.41 + 0.43 m
mol/L) in glucose levels before and after Ramadan in 81 stu-
dents of Tehran University of Medical Sciences [9]. M’guil M
et al found diabetes to be well-controlled (with diet and/or
glucose-lowering agents) in terms of fructosamine, glycated
haemoglobin (HbAlc), homeostasis model assessment for
insulin resistance, C-peptide, and insulin-like growth factor
1 levels, with no severe adverse effects in people with T2DM
observing fasts [10]. Another study noted a decrease in fasting
glucose, insulin, and insulin resistance after 4 weeks of
Ramadan fasting in healthy normal weight individuals with
1%—2% weight loss from baseline [11].

A meta-analysis by Kul S and colleagues that included 16
studies (n = 776) found a significant overall pooled standard-
ised weighted mean difference of —1.10 (95% CI, —1.62 to
—0.58; p = 0.001) for change in fasting blood glucose before
and after Ramadan [12].

2.2.  Effects on body weight

Various researchers have suggested intermittent fasting as an
effective dietary intervention to ameliorate various metabolic
risk factors, including fasting glucose and insulin levels,
plasma lipids, insulin sensitivity, and some inflammatory
cytokines [13], body weight [9,12], body mass index and waist
circumference [14]. These beneficial effects may be mediated
via metabolic switching and cellular stress resistance [15].

Even though the intermittent fasting in Ramadan does not
entail energy restriction, there may be changes in body
weight on account of the reduced frequency of food and fluid
intake, and reduced physical activity. Ramadan fasting is the
most common pattern of time-restricted eating that leads to
transient weight loss with mixed evidence revealing enhance-
ments in metabolic markers [16]. Weight changes during
Ramadan are relatively small (-1.24 kg; 95% CI, —1.60 to
—0.88 kg) and reversible after the month of fasting; structured
and consistent lifestyle modifications are essential to achieve
sustained weight loss [17].

2.3.  Changes in sleeping patterns and circadian rhythms

Ramadan is associated with a number of changes to an indi-
vidual’s general activity and behaviour, meal times and pat-
terns of nocturnal sleep and associated daytime
somnolence [18-20]. Eating late at night is postulated to result
in circadian desynchronisation and consequent disruption of
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regular sleep patterns [16]. The evident concerns of daytime
fasting are worsening energy levels due to absence of food
intake and altered metabolic responses during the day.

Fluctuations in sleeping and eating schedules have been
found to decrease morning cortisol levels and increase eve-
ning levels. In control settings, morning 08:00 h values were
3.84 times higher compare to those at 20:00 h, which was seen
to reduce to 2.02 times during Ramadan [21]. Moreover, there
are reports of decreased amplitudes and phase shifts in
rhythms of body temperature and melatonin suggesting
major chronobiological and behavioural changes during
Ramadan fasts [22].

Evidence suggests a reduction in the proportion of rapid
eye movement sleep as the key change in sleep architecture
during Ramadan fasting [20,23,24]. Though disturbance of
normal sleep may have an effect towards the increased som-
nolence experienced on the subsequent day [21], some stud-
ies found no impact of intermittent Ramadan fasting on
drowsiness and vigilance [25,26].

3. Effects of fasting during Ramadan in people
with diabetes

3.1.  Hypoglycaemia

The population-based, retrospective, transversal, Epidemiol-
ogy of Diabetes and Ramadan (EPIDIAR) survey, was con-
ducted in 13 countries (n = 12,243; TIDM = 1070;
T2DM = 11,173) to examine the characteristics and care of
patients with diabetes in countries with a sizable Muslim
population and to study diabetes features and the effect of
fasting during Ramadan. Compared with other months, sig-
nificantly more frequent episodes of severe hypoglycaemia
occurred during Ramadan (T1DM, 0.03 vs. 0.14 episode/-
month, p = 0.0174; T2DM, 0.004 vs. 0.03 episode/month,
p < 0.0001). This is an increase of 4.6 times in T1IDM and 7.5
in T2DM. The authors emphasised a need to offer more inten-
sive education to patients with diabetes before fasting, to dis-
seminate guidelines, and recommended future studies
evaluating the impact of fasting on morbidity and mortality
[27]. Findings from the Multi-Country Retrospective Observa-
tional Study of the Management and Outcomes of Patients
with Diabetes during Ramadan (CREED study; n = 3250) also
suggests an association between having an episode of hypo-
glycaemia before and during Ramadan (OR, 7.80; 95% CI,
5.31-11.45) [28].

A recent cross-sectional study carried out in 378 adult
patients with diabetes attending four primary healthcare cen-
ters during Ramadan recorded hypoglycaemia (defined
as < 70 mg/dL [<3.9 mmol/L] or classical symptoms of hypo-
glycaemia that resulted in breaking the fast) in more than half
(52%) of patients; most patients did not receive instructions
regarding self-management immediately before or during
Ramadan. The risk factors reported were young age, T1DM,
long duration of diabetes and the use of insulin. The authors
highlighted the importance of awareness of classical symp-
toms and appropriate action like self-blood glucose monitor-
ing and immediate breaking of fasts in the event of
hypoglycaemia during Ramadan [29]. The recent DAR-MENA

study reported a significant increase in confirmed hypo-
glycemia before and during Ramadan (incidence: 4.9% vs.
10.4%, p < 0.001; adverse events: 0.11 vs. 0.22 events/month/
participant, p < 0.001), which was dependent on treatment
regimen, and that in the incidence of severe hypoglycemia
before Ramadan (0.2%) than during Ramadan (0.9%)
(p = 0.031) [30].

In order to reduce episodes of hypoglycaemia, individu-
alised treatment and adequate Ramadan-specific diabetes
self-management education must be specifically targeted
towards patients with prior hypoglycaemia events [28].

3.2 Hyperglycaemia

During Ramadan, hyperglycaemia is most commonly encoun-
tered during the evening time probably due to extensive
reduction in glucose-lowering agents and feasting at iftar
[31]. The EPIDIAR study recorded a significant increase in
the mean number of severe hyperglycaemia/ ketoacidosis
events during Ramadan than the month preceding Ramadan
(T1DM, 0.05 + 0.08 vs 0.16 = 0.51, p = 0.1635; T2DM, 0.01 + 0.05
vs. 0.05 + 0.35, p < 0.0001) [27]. This is an increase of 3.2 times
in T1DM and 5.0 in T2DM. Elmehdawi RR et al interviewed 493
patients with diabetes at Benghazi Diabetes and Endocrine
Center (BDEC) to assess the potential complications of fasting
during Ramadan. They noted hyperglycaemia in a total of
11.2% (T1DM, 20.8%; T2DM, 10.7%), with severe hypergly-
caemia in 10.9% treated with insulin and 9.9% with oral
glucose-lowering agents; 1% of patients required admission
due to hyperglycaemia [32].

Studies assessing continuous glucose monitoring system
in patients with diabetes have reported higher rates of hyper-
glycaemia than hypoglycaemia during Ramadan fasting,
especially around iftar time [33,34]. In another recent study
that evaluated 52 adult patients with diabetes in the Oman
Police Force, hyperglycaemia was a more common occurrence
than hypoglycaemia (34.6% vs. 3.8%); no patients had a pre-
Ramadan assessment or previous 3 months HbAlc [35].

Guidelines recommend frequent home blood glucose
monitoring, particularly before iftar and 2 h afterwards, as
well as before and 2 h after suhoor, in order to regulate insulin
doses and prevent any hypoglycaemia and postprandial
hyperglycaemia following feasting [36-38].

3.3. Diabetic ketoacidosis

Though most studies report higher hospitalisation rates due
to diabetic ketoacidosis in Ramadan [39-41], a recent critical
reappraisal highlighted that these episodes could be precipi-
tated by factors unrelated to fasting. Retrospective, prospec-
tive and database studies could not document any increase
in observed diabetic ketoacidosis during Ramadan [42]. How-
ever, as a result of long-lasting starvation, euglycaemic dia-
betic ketoacidosis has been reported in people with T1DM
fasting during Ramadan [43].

Risks for diabetic ketoacidosis associated with Ramadan
fasting in people with diabetes include unwarranted reduc-
tion of insulin dosages due to assumed reduced food intake,
increased blood viscosity secondary to dehydration increas-
ing the risk of thrombosis, moderate-to-severe hypergly-
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caemia before the fast, renal insufficiency, advanced micro-
and macrovascular complications and other comorbid condi-
tions, and dose reduction in acute infection (deficient to meet
stress demands induced by elevated catecholamines and ster-
oids) [44].

3.4.  Dehydration and thrombosis

Patients with diabetes and nephrotic syndrome regardless of
their estimated glomerular filtration rate (eGFR) and HbAlc
should be considered as high risk for fasting during Ramadan
in view of the increased risk of thrombosis specifically during
prolonged fasting relatively decreasing volume and dehydra-
tion resulting in negative and harmful consequence [45].

Dehydration can worsen in hot and humid climates,
increased length of fasts, and in people with occupations
involving hard physical labour, i.e. conditions that lead to
excessive perspiration. Furthermore, hyperglycaemia could
give rise to osmotic diuresis and add to depletion of volume
as well as electrolytes [44].

Chronic inflammation and endothelial dysfunction could
potentially exacerbate cardiovascular risk with severe hypo-
glycaemia, particularly in patients with longer duration of
diabetes, preexisting cardiovascular disease, and severe auto-
nomic neuropathy [46]. Intravascular contraction and volume
depletion might also predispose a hypercoagulability state,
with an increased incidence of thrombosis.

Researchers have also suggested a possible role of dehy-
dration in the increased incidence of retinal vein thrombosis
during Ramadan [47]. Although previous studies reported no
profound effect of fasting during Ramadan on physiological
intraocular pressure, refractive error or visual acuity [48],
others have highlighted detailed impact of dehydration on
ocular tissue during Ramadan fasting, such as increased tear
osmolarity, anterior chamber depth, and retinal thickness,
and decreased intraocular pressure, axial length, central cor-
neal thickness, and lens thickness [49,50].

Taking into consideration these detrimental effects on
health, especially in hot climates, education programs must
focus on the need for adequate water intake during the
non-fasting hours in Ramadan.

A recent large-scale systematic review evaluating the
effects of Ramadan fasting on cardiovascular events (5 stud-
ies) and risk factors (17 studies) in patients with T2DM
reported lack of substantial evidence showing increased or
reduced incidence of cardiovascular events during the fasting
period; however, there was a signal of increased risk of stroke
[51].

4. Pre-Ramadan assessment and screening
4.1.  Healthcare professional training and increasing
awareness

Spirituality, personal beliefs, and religiosity affect patients’
health behaviours and treatment adherence. There are a
number of sociocultural and religious issues specific to South
Asian Muslim societies that focus on the need for individual-
isation of care for people with diabetes. Healthcare providers

must understand the effect of Ramadan fasting on the health
of their Muslim patients, specifically those with chronic med-
ical conditions, and how to help them accomplish safe fast-
ing. Health care professionals must be knowledgeable and
culturally competent about the basics and exemptions of
Ramadan fasting, and the treatments and procedures that
invalidate fasting [52-55].

A comprehensive survey by the Middle East and North
Africa (MENA) Endocrine Research Group in the UAE demon-
strated variable levels of knowledge amongst physicians’
about care of patients with diabetes during Ramadan and rec-
ommended annual continued education, mentoring and sup-
port schemes with regular assessments before the month of
Ramadan [56]. A scoping review by Almansour and col-
leagues, involving 14 studies, found a wide variation in the
knowledge of participating healthcare professionals pertain-
ing to managing diabetes in patients who intended to observe
fasts during Ramadan. While most healthcare professionals
agreed to offer healthcare services, they had suboptimal
knowledge of the method to provide such services, and most
were keen to receive training regarding their role in managing
diabetes during Ramadan [57].

A number of researchers have highlighted the need for a
variety of awareness strategies to educate people with dia-
betes about glucose monitoring, modifications to medication,
diet and lifestyle during Ramadan fasting. People with dia-
betes must receive pre-Ramadan assessment at least 1-
2 months before Ramadan and be counselled by healthcare
providers. Educating the family or caregivers of people with
diabetes who wish to fast is also imperative [35,37,58,59,60].

In order to warrant safe fasting during the month of Rama-
dan, healthcare professionals should work together with reli-
gious scholars and communities to reach out and educate
their patients with diabetes to provide patient-centered care
[7,53]. Initiatives such as the ‘A Safer Ramadan’ by DESMOND
(The Diabetes Education and Self-Management for Ongoing
and Newly Diagnosed) [61,62], and ‘New Safer Ramadan
eLearning module’ by the EDEN (Effective Diabetes Education
Now)[63] programmes provide support towards training and
raising awareness of safer fasting to healthcare professionals,
in addition to the local community and patients.

4.2.  Risk quantification and stratification

Healthcare professionals consistently discourage fasting dur-
ing Ramadan for people with ill-health, which include those
with diabetes as a result of increased potential risk of compli-
cations [64]. In order to provide optimal care to people with
diabetes observing fasts, awareness of risks associated with
fasting among healthcare professionals is of utmost impor-
tance so as to quantify and stratify the risks for each patient
individually. Factors to be considered for risk quantification
include type of diabetes, treatment regimen, risk of hypogly-
caemia, comorbidities or existing complications, previous
Ramadan experience, and individual work and social circum-
stances [37,64].

There are suggestions that young adults can fast safely if
they are stable, otherwise healthy, have good hypoglycaemic
awareness and comply with their personalised management
plan under medical supervision [65]. The risk stratification
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for people with diabetes who fast during Ramadan are illus- During pregnancy, increased levels of blood glucose and
trated in Fig. 1. HbA1lc are associated with an increased risk for major con-
genital malformations. Fasting during pregnancy would have

ALGORITHM FOR MANAGING DIABETES IN RAMADAN

Risk stratification for fasting in patients with diabetes

High = People with TIDM
= People with T2DM with poor glycaemic control (HbAlc >8.5%)
= Hypoglycaemic unawareness
= Severe or recurrent hyperglycaemia in 3 months before Ramadan
= History of DKA or hyperosmolar hyperglycaemic coma in 3 months before Ramadan
= Comorbidities (e.g. CKD, heart failure, etc.)
= Acute illness (e.g. diabetic foot infection, etc.)
= Pregnant women

Moderate = People with T2DM with moderate glycaemic control (HbAlc 7.5-8.5%)
= People with moderately-controlled T2DM on oral glucose-lowering agents (DPP4
inhibitors, SGLT2 inhibitors, gliclazide)
= People with moderately-controlled T2DM on GLP1 receptor agonists
= People with well-controlled T2DM on basal insulin

= People with well-controlled T2DM (HbAlc <7.5%) on diet alone
‘ = People with well-controlled T2DM on monotherapy and otherwise healthy

Pre-Ramadan assessment and screening

‘ Risk

quantification

Blood glucose
fluid advice advice medications break a fast

monitoring

‘ Dietary and H Exercise J( Fine-tuning W When to

v

Recommendations for glucose-lowering therapies for patients with diabetes during Ramadan

= First-line glucose-lowering therapy

B = Low risk of hypoglycaemia
= No dose modification required
Sulphonylurea * Glibenclamide has high risk of hypoglycaemia, hence should be avoided
P Yy = Second-generation sulphonylureas (glimepiride, gliclazide) can be used
= Once-daily dosing: Take at iftar
= Twice-daily dosing: Iftar dose remains the same; in patients with well-controlled glucose
levels, the suhoor dose should be reduced
DPP4 = Low risk of hypoglycaemia
inhibitors = No dose modification required
SGLT2 = Emerged as a vital therapeutic option to delay or prevent cardiovascular and renal
inhibitors complications in T2DM patients

= Low risk of hypoglycaemia

= No dose modification required

= Patients should either be switched to or established on a stable dose well in advance of
Ramadan (4 weeks)

Thiazolidine- = Low risk of hypoglycaemia
diones = No dose modification required

GLP1 receptor = Emerged as a vital injectable therapy to delay or prevent cardiovascular and renal
agonists complications in T2DM patients
= Low risk of hypoglycaemia
= No dose modification required

= High risk of hypoglycaemia
= Basal (long-acting) insulin:
= Preferred initial formulation
= Dose reduction by 20%; take at iftar
= Rapid-acting insulin: Omit lunch dose, take twice daily with meals at suhoor and iftar
* Mixed insulin: In those taking a higher dose of insulin in the morning and lower dose in the
evening, dosing should be switched during fasting so that the lower dose is taken at suhoor
and the higher dose at iftar (may be reduced in some cases)

Insulin

Abbreviations: CKD, chronic kidney disease; DKA, diabetic ketoacidosis; DPP4, dipeptidyl peptidase; GLP1, glucagon-like peptide; HbAlc, glycosylated haemoglobin; TIDM, type 1
diabetes mellitus; T2DM, type 2 diabetes mellitus.

Fig. 1 - Algorithm for Managing Diabetes in Ramadan.
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a higher risk of morbidity and mortality to the foetus as well
as the mother [66]. Even though pregnant women are exempt
from fasting during Ramadan, many choose to fast. Pregnant
and lactating women should utilise this exemption as it may
impact their own health and that of their offspring.

4.3. Patient education

Studies have demonstrated that individualised education and
diabetes treatment programs help people with T2DM lose
weight, improve glycaemic control and achieve a safer fast
during Ramadan [67-69].

The International Islamic Figh Academy advocates pursu-
ing education and guidance for all people with diabetes who
intend to fast during Ramadan because of the risks from com-
plications on the health of patients and their lives. Education
in the form of sermons in mosques and media can increase
level of awareness, improve the preparedness to deal with
it, thus significantly reduce negative effects and aid in accept-
ing medical advice for treatment [70].

The Ramadan Education and Awareness in Diabetes
(READ) programme was conducted to assess the impact of
Ramadan-focused education observed that not only did
Ramadan-focused education in diabetes empowered people
to change their lifestyle, but also reduced the risk of hypogly-
caemic events and prevented weight gain, with a potential
advantage of metabolic control [67].

The Ramadan Prospective Diabetes Study performed in
110 fasting individuals (3946 readings) with T1IDM or T2DM
suggested that the composite effect of active glucose monitor-
ing, alteration of drug dosage and timing, dietary counselling
and patient education in people with diabetes can help
patients observe fasts during Ramadan without major com-
plications [71].

The novel educational intervention, “A Safer Ramadan” is
designed to meet the specific needs of Muslim people with
diabetes who observe Ramadan fasts, and additionally targets
healthcare providers and the community [62].

The fundamental components of pre-Ramadan education
include risk quantification, blood glucose monitoring, dietary
and fluid advice, exercise advice, fine-tuning of medications
and information regarding when to break the fast (Fig. 1).
Healthcare professionals are crucial in educating their people
with diabetes, increasing their awareness regarding the risks
involved and establishing guidelines to reduce any negative
effects associated with intermittent fasting [72]. Continuous
multidisciplinary support with suitably structured educa-
tional programs help achieve optimal outcomes in people
with diabetes planning to fast during Ramadan [29,73].

4.4.  Blood glucose monitoring

Self-monitoring of blood glucose using glucometers (capillary
blood glucose values) is being universally used for many years
to moderate the potential risk of hyperglycaemia, hypogly-
caemia, and ketoacidosis. However, this invasive method is
painful to children and adolescents, particularly if monitoring
is required multiple times a day [74]. Some people with dia-
betes may also refrain from performing finger pricking during
Ramadan as they may perceive it as an interference with the

act of fasting. For cultural reasons, there are concerns of reli-
gious implications of self-monitoring blood glucose (SMBG),
but most religious scholars advocate SMBG as it involves a
minimal amount of blood and does not invalidate religious
fast [37,75].

Real-time continuous glucose monitoring offers constant
24-hour recording displaying episodes of hypo- and hypergly-
caemia and improving patients’ safety during fasting [76,77].
It was found that children and adolescents with T1DM who
used flash glucose monitoring during Ramadan could fast
without the risk of life-threatening episodes of severe hypo-
glycaemia or diabetic ketoacidosis [74]. Flash glucose moni-
toring may be a valuable tool in clinical practice during
Ramadan avoiding multiple painful finger-pricks in addition
to potential of unlimited monitoring times [78]. However,
recent evidence highlights a high rate of asymptomatic hypo-
glycaemia, which is not detected by flash glucose monitoring
[79] as compared to SMBG and for long duration even in peo-
ple without T1DM; in addition to being expensive, these lim-
itations of the flash glucose system monitoring cannot be
ignored.

The use of glucose monitoring, adequate education and
good glycaemic control prior to Ramadan are important
strategies to achieve better glycaemic outcomes.

4.5.  When to break the Ramadan fast

Despite serious health concerns, most Muslim people with
T2DM may resist breaking their fast. Patients must be edu-
cated of the risks of fasting and the symptoms of hypogly-
caemia, dehydration, and hyperglycaemia, and advised on
the situations in which they must break their fast [59]. They
should be advised to break their fast when they have symp-
toms of hypoglycaemia, hyperglycaemia, dehydration or
acute illness occurs or when blood glucose level is < 70 mg/
dL (<3.9 mmol/L) or exceeds > 300 mg/dL (16.6 mmol/L) [37].
If the patient is taking insulin or insulin secretagogues (e.g.
sulphonylurea), they must be instructed to break the fast if
the morning blood glucose is < 70 mg/dL (<3.9 mmol/L) at
suhoor [80].

5. Managing T1DM

Fasting is contraindicated in people with poorly controlled
T1DM, including patients with a history of severe hypogly-
caemia and/or diabetic ketoacidosis at least 3 months before
Ramadan [81], and guidelines recommend that people with
T1DM (even well-controlled) should not fast [37,38,59,75,82].
Taking into account the risks of poor glycaemic control, peo-
ple with T1DM, on a four times daily basal bolus regimen,
must be discouraged from fasting during the month of Rama-
dan. Nevertheless, if patients still choose to fast, they should
be made aware of carbohydrate counting. If capillary blood
glucose level is < 126 mg/dL (<7 mmol/L), patients should
be recommended a 20% decrease in background insulin [83],
and indeed all patients will need to omit their lunchtime
insulin altogether as they will not be eating lunch at all.
Muslim patients with uncontrolled T1IDM who observe
fasts during Ramadan experience an extensive variability in
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glucose levels between fasting and eating hours, demonstrat-
ing a higher tendency for hyperglycaemia [33]. A recent sys-
tematic review and meta-analysis reported reduction in
residual hypoglycaemia risk during Ramadan with appropri-
ate patient selection in combination with intensive glucose
monitoring and regular, supervised fine-tuning of basal insu-
lin rates. In suboptimally-controlled young people with T1DM
observing Ramadan fasts, treatment with continuous subcu-
taneous insulin infusion was found to be associated with
reduced events of severe hypoglycaemia, hyperglycaemia
and ketosis, but with an increased frequency of non-severe
hypoglycaemia compared to those who did not receive the
infusion [84].

A retrospective study found that patients on insulin pump
could fast during Ramadan without incidences of severe
hypoglycaemia or ketoacidosis by close blood glucose self-
monitoring and weekly follow-up with their healthcare pro-
fessionals [85].

6. Managing T2DM

Most guidelines and recommendations currently advocate
that healthcare professionals should make patients aware
about the potential risks and benefits of fasting. Pre-
Ramadan risk assessment and medical counselling are essen-
tial to assist patients in their decision to fast. One such poten-
tial risk and an important management challenge during
Ramadan is the occurrence of increased risk of
hypoglycaemia.

6.1. Nutrition & lifestyle

The pre-Ramadan visit should include an assessment of
patient nutrition wherein the healthcare professional should
advise their people with diabetes about the essential dietary
modifications to be adopted while fasting during Ramadan
[37], as compared to other months of the year, dietary pat-
terns for fasting Muslims are significantly modified [27]. Con-
suming large meals at iftar (>1500 calories or significant
portions of highly processed carbohydrates and sugar) might
result in severe and prolonged postprandial hyperglycaemia
and weight gain. Eating suhoor early (specifically during
longer fasting hours) could lead to hypoglycaemia before iftar.
Therefore low glycaemic index foods should be encouraged,
generally at all times, but especially during Ramadan. More-
over, consuming large amounts of high glycaemic index car-
bohydrates at suhoor can lead to postprandial
hyperglycaemia [86,87]. There may be an increase in the con-
sumption of fried foods with trans-fat margarine or oils rich in
saturated fat. Changes in sleeping patterns and physical
activity can alter metabolism and contribute towards weight
gain [88].

The role of appropriate nutrition and lifestyle manage-
ment is vital during Ramadan to achieve optimum diabetes
control [59,67]. There is a need for an individualised nutrition
plan for people with diabetes during Ramadan fasting.(Fig. 2)
Dietary recommendations for those fasting during Ramadan
should be personalised to the patients’ age, lifestyle require-
ments and comorbidities [89,90]. The chief objectives of med-

ical nutrition therapy during Ramadan fasting are to ascertain
adequate calorie consumption (with balanced macronutrient
proportions) during the non-fasting period in order to avoid
hypoglycaemia during the fasting period, allocate equal
amounts of carbohydrate among meals to minimalise post-
prandial hyperglycaemia, keeping in mind comorbidities like
dyslipidaemia and hypertension [37].

For people with T2DM, appropriate nutrition during Rama-
dan fasting can help reduce severe hyperglycaemia (after
each main meal), hypoglycaemia (particularly during the late
period of fasting before iftar), electrolyte imbalance, dehydra-
tion (mainly in countries with hot climates and prolonged
fasting hours), significant weight gain (due to reduced physi-
cal activity and increased caloric intake), and acute renal fail-
individuals susceptible to severe dehydration
(especially in patients with impaired kidney function and
the elderly) [37,67].

There is a decline in the level of physical activity in indi-
viduals observing fasts during Ramadan, which tends to
return to normal after the completion of the month. Prioriti-
sation and adherence to socio-religious practices during
Ramadan tend to result in changes in the normal routine
thereby reducing the time for physical or recreational activi-
ties. On the other hand, general feelings of malaise, mood
swings and lethargy during the daytime are related to Rama-
dan fasting, and are possibly the leading causes for decline
and/or avoidance in participation of physical activities during
this period [91]. The recent international, multicenter,
prospective, observational Diabetes and Ramadan - Middle
East and North Africa (DAR-MENA) study reported reduction
in physical activity levels in 53% patients during Ramadan
[30].

For people with T2DM fasting during Ramadan, perform-
ing exercises in the morning is better but should be avoided
a couple of hours before iftar; blood sugars should be checked
if unwell during or after exercise.

ure in

6.2.  All drug classes

Blood glucose profile during Ramadan is characterised by
important glycaemic excursions [76]. During Ramadan,
glucose-lowering agents are generally taken either just before
or after the main meal, and might contribute to iftar glucose
excursions; moreover, hormonal changes could be another
factor as a result of prolonged fasting. In certain cultures, iftar
comprises of a small snack, followed by evening prayers, and
is then succeeded with the main evening meal. Such a prac-
tice may perhaps be more suitable for those with diabetes
taking their medications at iftar [34].

Since Muslim people with T2DM might still decide to fast
during Ramadan, fasting must be made as safe as possible
for this population. For healthcare professionals, this means
lesser time and resources in treating complications of hypo-
and hyperglycaemia, a safer alternative to accomplish gly-
caemic targets, and, eventually, cost reduction [92].

Individualisation of therapy is the best approach for the
management of diabetes and minimise the risk of drug-
induced hypoglycaemia and other undesirable effects during
Ramadan. A statistically significant 0.3% mean HbAlc reduc-
tion was observed during Ramadan fasting in patients with
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PRINCIPLES OF RAMADAN NUTRITIONAL PLAN

Avoid sugar-heavy desserts

—0—0—0—0—0—0—0— 00—

Divide and consume adequate amounts of total daily calories

Balanced meals should include 45-50% protein, 20-30% carbohydrates, <10% saturated fat

Prefer low glycaemic index, high fibre carbohydrates

Maintain adequate hydration by drinking enough water and non-sweetened beverages
Take suhoor as late as possible (specifically when fasting for >10 hours)

Consume adequate protein and fat at suhoor to induce satiety

Begin iftar with plenty of water to rehydrate and 1-2 dates to raise blood glucose

Consume low calorie snacks like fruits, nuts, or vegetables if needed, between meals

Fig. 2 - Principles of Ramadan Nutrition Plan.

dose adjustments to glucose-lowering agents made during
Ramadan, although it was associated with a 25% rate of minor
hypoglycaemia. It is worthwhile to note that this rate of hypo-
glycaemia was comparatively lower than in non-fasting peo-
ple with T2DM [93].

6.2.1. Metformin
Metformin is universally recommended as the first-line
glucose-lowering therapy. To date, there is a dearth of studies
exploring the rate of hypoglycaemia during fasting with met-
formin alone. Nevertheless, the hypothetical risk of severe
hypoglycaemia is low, as metformin enhances insulin sensi-
tivity and not insulin secretion [59]. In well-controlled people
with T2DM on oral glucose-lowering therapy especially met-
formin, the risk of fasting is very low and patients may safely
fast in Ramadan [94].

We thereby recommend no dose modification for met-
formin during Ramadan fasting; the lunchtime dose should
be taken at iftar.

6.2.2. Sulphonylureas

The mechanism of action of sulphonylureas involves stimu-
lating insulin secretion, even at low blood glucose levels,
resulting in an increased risk of hypoglycaemia [95].

The open-label, prospective, observational study, Glime-
piride in Ramadan (GLIRA), examined the effect of the
changes in nutritional habits and drug administration sched-
ule during Ramadan on the control of T2DM in 332 patients
(100 newly diagnosed and 232 already-treated with glimepir-
ide). During Ramadan, 3% newly diagnosed patients and
3.7% already-treated patients reported hypoglycaemic epi-
sodes. The authors concluded that Muslim people with
T2DM taking glimepiride (and normally well-controlled) can
fast during Ramadan with careful dietary management and
a change in the time of drug administration from morning
to evening, without affecting glycaemic control [96].

Aravind SR and colleagues conducted a five-country obser-
vational study to evaluate the incidence of hypoglycaemia in
sulphonylurea-treated (with or without metformin) Muslims
with T2DM (n = 1397) who expressed their intention to fast
during Ramadan. The highest incidence of symptomatic
hypoglycaemia was noted in patients treated with glipizide
(27.6%), followed by glibenclamide (25.6%), glimepiride
(16.8%) and gliclazide (14.0%); 7% patients treated with gliben-
clamide had severe (episodes requiring non-medical or med-
ical assistance) hypoglycaemia [97]. Another pilot,
observational study conducted in well-controlled patients
with T2DM (n = 17) reported an increase in the risk of hypo-
glycaemia with the addition of sulphonylurea during Rama-
dan [94].

We therefore recommend that long-acting sulphonylureas
like glibenclamide should be avoided while fasting during
Ramadan; second-generation sulphonylureas (glimepiride,
gliclazide) can be used. Long-acting sulphonylureas, such as
glibenclamide, are more likely to induce hypoglycaemia than
their shorter-acting counterparts (glimepiride, gliclazide).
Once-daily dose should be taken at iftar. In people with
well-controlled glucose levels taking sulphonylurea twice-
daily, the suhoor dose should be reduced while the iftar dose
should remain the same.

In the Western hemisphere countries where the duration
of fasting during summer months can be as long as 20 h, all
sulphonylureas should be used with caution. Appropriate
pre-Ramadan education should be given with regards to
hypoglycaemia, when to break the fast and appropriate dose
adjustments.

6.2.3. DPP-4 inhibitors

The advantage of treatment with DPP-4 inhibitors is their
glucose-dependent effect of GLP-1 on insulin secretion and
glucagon inhibition with minimal hypoglycaemia [98].
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Real-world studies comparing vildagliptin and sulphony-
lureas (as monotherapy or as an add-on to metformin) have
demonstrated treatment with vildagliptin to be associated
with reduced HbAlc, lower incidence of hypoglycaemic
events, good treatment adherence and no effect on body
weight during Ramadan fasting. On the contrary, regardless
of pre-Ramadan dose adjustments, there was a high inci-
dence of hypoglycaemia, non-significant increase in HbAlc
and weight, and poor adherence in those receiving sulphony-
lureas [92,99-103].

The STudy Evaluating vildAgliptin compareD to gliclazide
in patients with T2DM FASTing during Ramadan (STEADFAST)
conducted at 69 sites in 16 countries with 557 patients previ-
ously treated with metformin and any sulphonylurea to
receive either vildagliptin (50 mg twice daily) or gliclazide
(80-320 mg/day) plus metformin. The relative risk (vildaglip-
tin vs. gliclazide) of patients with hypoglycaemic events dur-
ing the Ramadan fasting period was 0.72 (95% CI, 0.38-1.36;
p = 0.307) for any hypoglycaemic events and 0.46 (95% ClI,
0.20-1.06; p = 0.059) for confirmed hypoglycaemic events;
3.0% patients in the vildagliptin group vs. 7.0% patients in
the gliclazide group reported confirmed hypoglycaemic
events (p = 0.039; one-sided test) [104].

Loh HH et al performed a systematic review and meta-
analysis of studies comparing the use of DPP4 inhibitors
against sulphonylureas among Muslim people (n = 4276) with
T2DM who fast in Ramadan. In Ramadan, DPP4 inhibitors
showed similar efficacy to sulphonylureas in reducing HbAlc
levels and weight change. Compared to insulin secretagogue,
patients on DPP4 inhibitors had a lower risk of hypogly-
caemia; risk of symptomatic hypoglycaemia reduced by
nearly 50% in those on DPP4 inhibitors, and that of severe
hypoglycaemia by almost 80%. The authors advocated DPP4
inhibitors to be more suitable especially in patients at high
risk of hypoglycaemia (including the elderly, those with renal
impairment, erratic food intake or those with history of hypo-
glycaemia while on sulphonylureas) [105].

The Ramadan Study Group conducted an open-label, ran-
domised trial to evaluate the incidence of hypoglycaemia in
fasting Muslim people with T2DM (n = 1066) from six different
countries, treated with sitagliptin or a sulphonylurea during
Ramadan. There was a reduction by almost 50% in the risk
of symptomatic hypoglycaemia with sitagliptin than sulpho-
nylurea. Moreover, in the Per-Protocol analysis, there was a
67% reduction in the risk of symptomatic hypoglycaemia with
sitagliptin [106]. In a multicenter, pragmatic, randomised
study comparing the incidence of symptomatic hypogly-
caemia between sitagliptin (n = 421) and sulphonylurea
(n = 427) in Muslim people with T2DM who fasted during
Ramadan, 848 patients were recruited from clinical centers
in India and Malaysia. Compared to sulphonylurea, patients
treated with sitagliptin had a 48% relative reduction in risk
of symptomatic hypoglycaemia during fasting; total number
of symptomatic hypoglycaemic events was lower in those
on sitagliptin compared to those taking sulphonylurea [107].
The results from both the studies suggested switching anti-
hyperglycaemic treatment from a sulphonylurea to sitagliptin
to reduce the risk of symptomatic hypoglycaemia by nearly
50% for Muslim people with T2DM who fast during Ramadan
[106,107].

Another study suggested change from sulphonylurea to
DPP-4 inhibitor as an appropriate strategy in some patients,
that could be commenced at the pre-Ramadan consultation
[34]. Considering the low risk of hypoglycaemia with DPP-4
inhibitors, we recommend no dose modification in people
with diabetes during Ramadan fasts.

6.2.4. SGLT2 inhibitors

SGLT2 inhibitors can be considered a vital therapeutic option
to delay or prevent complications due to high risk of cardio-
vascular diseases as their cardiovascular safety and superior-
ity are well recognized [108]. Lower risk of hypoglycaemia is a
major advantage of SGLT2 inhibitors over older therapies such
as certain sulphonylureas and insulin; additional advantages
being reductions in weight and blood pressure. As an add-on
to metformin, SGLT2 inhibitors are equally efficacious as
sulphonylureas for glycaemic control establishing its role in
initial dual therapy along with metformin especially during
Ramadan fasts [109]. Unlike insulin secretagogues, which
enhance insulin secretion, SGLT2 inhibitors decrease glucose
reuptake in the proximal tubules in an insulin-independent
manner without affecting the counter-regulatory mecha-
nisms leading to a lower risk of hypoglycaemia [110].

Significant improvement in glycaemic control, minimal
break in fasting and no significant change in the kidney func-
tion after Ramadan in high-risk people with T2DM were some
of the benefits detected in a study that assessed its use along
with insulin during Ramadan, using FGMS under optimal care
[109].

The EPIDIAR and CREED studies, as well as others, have
highlighted the most-encountered risks of fasting in people
with diabetes. Dehydration during Ramadan is a greater con-
cern in hot climates especially the Middle East, as well as with
prolonged fasts. Ramadan also poses risks of hyperglycaemia
and DKA due to change in habits such as intake of more sweet
foods, late-night eating and elimination or adjustment of dia-
betes medications. Stable patients with no increased risk of
dehydration, hypotension and with normal kidney function
may safely continue using the SGLT2 inhibitors therapy
[111]. The FDA Drug Safety Communication warns healthcare
practitioners about the risk of ketoacidosis with SGLT2 inhibi-
tors [112]. It may be prudent that higher risk patients be
observed carefully and any decision concerning SGLT2 inhibi-
tors is taken on an individual basis. Table 1 summarises the
concerns and practical tips on the use of SGLT2 inhibitors dur-
ing Ramadan fasting in people with T2DM.

The role of SGLT2 inhibitors in people with T2DM during
Ramadan has been investigated in several studies. The Cana-
gliflozin in Ramadan Tolerance Observational Study (CRATOS)
study was conducted in the Middle East during Ramadan with
fasting times of average 15 h/day and ambient temperature
up to 50 °C. The adjusted OR was 0.273 (95% Wilson CI,
0.104-0.719; p = 0.009) for hypoglycaemic events and 3.5
(95% Wilson CI, 1.3-9.2; p = 0.011) for volume depletion events,
indicating a lower risk of hypoglycaemia but a higher risk of
volume depletion with canagliflozin compared to sulphony-
lureas; however, the volume depletion did not make patients
uncomfortable enough to discontinue treatment or miss
many fasting days. In fact, lower number of missed fasting
days and no change in dose was noted in those treated with



Table 1 — Concerns and practical tips on the use of SGLT2 inhibitors during Ramadan fasting in people with T2DM.

Concerns

Practical tips

e Volume depletion (due to osmotic diuresis)

e Dehydration (due to abstinence from fluid intake)
e Hypotension

e Euglycaemic diabetic ketoacidosis

e Mycotic fungal genital infections

e Appropriate patient selection
e Review the need and decide on continuation/resumption/discontinuation
e Ensure absence of contraindications like severe renal impairment, end-stage renal disease, or dialysis

e Consider temporary discontinuation in settings of reduced oral intake or fluid losses in patients with
acute kidney injury and impairment in renal function

e Monitor for hydration status (volume and colour of urine) and maintain adequate fluid intake

e Monitor for hypotension, particularly in patients on loop diuretics, elderly patients, or patients with
impaired renal function (eGFR < 60 mL/min/1.73 m?)

e Assess patients who present with signs and symptoms of metabolic acidosis for ketoacidosis
e Evaluate patients for signs and symptoms of urinary tract infections and treat promptly, if indicated
e Consider lowering the dose of insulin secretagogue or insulin to reduce the risk of hypoglycaemia

e Avoid commencement of SGLT2 inhibitors less than one month before the start of Ramadan
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canagliflozin [113]. Dapagliflozin administered in Muslim peo-
ple fasting during Ramadan found a 76% relative risk reduc-
tion of hypoglycaemia compared to sulphonylurea.
Additionally, a greater reduction in reported symptomatic
hypoglycaemia, from 24.1% to 3.4%, was observed when
patients were switched from sulphonylurea to dapagliflozin
[110]. In the Malay-Muslim population in Singapore, patients
receiving stable dose of SGLT2 inhibitors prior to Ramadan,
there was no increase in the risk of ketonaemia, hypogly-
caemia or dehydration with no significant change in plasma
B-hydroxybutyrate level than those not on SGLT2 inhibitors
during the period of fasting [114].

A physicians’ survey found that majority felt SGLT2 inhibi-
tors were generally appropriate and safe during Ramadan but
should be discontinued in selected patients. Most respon-
dents would advise taking an SGLT2 inhibitor with the iftar,
while only a minority advised taking them before suhoor
[115].

A healthcare practitioner-initiated proactive information
sharing about the potential risk of volume depletion including
advice on how to avoid such an event is essential with all
patients taking SGLT2 inhibitors [113]. Such advice is espe-
cially important in patients with higher risk of volume deple-
tion such as reduced renal function, elderly patients on
diuretics or medications that interfere with the renin-
angiotensin-aldosterone system and patients with low sys-
tolic blood pressure [116].

SGLT2 inhibitors have emerged as an important therapeu-
tic option to delay or prevent cardiovascular and renal com-
plications in people with T2DM. This class of glucose-
lowering therapy are considered safe in people with T2DM
who wish to fast during Ramadan on account of their low risk
of hypoglycaemia. We advocate appropriate patient selection
and no dose modification for SGLT2 inhibitors, however
patients should either be switched to or established on a
stable dose of SGLT2 inhibitors well in advance of Ramadan
(4 weeks).

6.2.5. Thiazolidinediones
Thiazolidinediones are generally considered safe during
Ramadan as they are not directly associated with hypogly-
caemia, but may increase the risk caused by other glucose-
lowering agents when used in combination, in addition to
increasing appetite and causing unwanted weight gain [59].

A multicenter, double-blind, randomised controlled trial
found pioglitazone, in combination with other glucose-
lowering agents, to be safe and efficacious in lowering blood
glucose during Ramadan fasting, with no significant differ-
ence in the number of hypoglycaemic events in both groups
[117]. Nevertheless, since the glucose-lowering benefits of thi-
azolidinediones take nearly 24 weeks to come into effect,
they are not a good alternative as an immediate pre-
Ramadan switch [59].

We recommend no modification in dose of thiazolidine-
diones in people with T2DM who fast during Ramadan.

6.2.6. GLP-1 receptor agonists

GLP-1 receptor agonists are considered a relatively safe treat-
ment regime during Ramadan, owing to their glucose-
dependent mechanism of action and low hypoglycaemic pro-

file [59]. The advantages of therapy with GLP-1 receptor ago-
nists in Ramadan include good HbAlc reduction, good
fasting and postprandial glycaemic control, low risk of hypo-
glycaemia, no risk of dehydration or infection, low injection
frequency, increased satiety levels (resulting in reduced binge
eating at night and avoidance of unnoticed nocturnal hyper-
glycaemia and unwanted weight gain), no requirement of fre-
quent SMBG, and minimal dose titration [118]. However, being
relatively novel therapies, there is limited evidence on their
use in Ramadan [59].

The Treat 4 Ramadan and the LIRA-Ramadan Trials were
conducted during Ramadan in people with T2DM. Liraglutide
showed similar improvement in glycaemic control, fewer
hypoglycaemic events and better body weight reduction com-
pared to sulphonylurea. The results of both trials provided
evidence towards liraglutide as a safe and effective treatment
strategy for people with T2DM in Ramadan [119,120].

The recent LixiRam study was a phase IV, randomised,
open-label, 12-22-week study in people with T2DM insuffi-
ciently controlled with sulphonylurea together with basal
insulin and one oral glucose-lowering agent to assess the
safety of lixisenatide, as an add-on to basal insulin, who
intended to observe fasts during Ramadan. Those adminis-
tered lixisenatide had fewer > 1 documented symptomatic
hypoglycaemia event (3.3% vs 8.9%; OR, 0.34; 95% CI, 0.09 to
1.35; proportion difference, —0.06; 95% CI, —0.13 to 0.01) than
those on sulphonylurea; the difference was statistically sig-
nificant for ‘any hypoglycaemia’ (lixisenatide + basal insulin
[4.3%] vs. sulphonylurea + basal insulin [17.4%]; OR, 0.22;
95% CI, 0.07 to 0.68; proportion difference —0.13, 95% CI
—0.22 to —0.04) [121].

GLP-1 receptor agonists have emerged as an important
injectable therapy to delay or prevent cardiovascular and
renal complications in people with T2DM, with added benefit
of weight loss. Due to the additional advantage of low inher-
ent risk of hypoglycaemia, we recommend no dose modifica-
tions of the drugs belonging to this class during Ramadan.

6.2.7. Insulin

The primary advantage of insulin preparations over other
glucose-lowering agents is the dose-dependent reduction in
glucose levels to almost any glycaemic target. Hypoglycaemia
is the most important disadvantage, others being weight gain,
need for injection, frequent titration for optimal efficacy and
glucose monitoring. Basal insulin is the preferred initial insu-
lin while short- and rapid-acting insulins (administered at
mealtime) are generally used to intensify basal insulin ther-
apy in patients not meeting glycaemic targets (see Table 2).

During Ramadan, considering the higher risks of hypogly-
caemia, insulin doses must be adjusted and individualised
(on the basis of baseline glycaemic control, diet, exercise,
occupation and blood glucose monitoring) [59], particularly
in the elderly population. Studies have been conducted
assessing the use and safety of insulins in people with
T2DM fasting in Ramadan.

During Ramadan, people with T2DM treated with insulin
lispro Mix25 had significantly improved daily average glucose
level along with better pre- and post-iftar blood glucose con-
trol than human insulin 30/70 [122]. The Ramadan Study
Group conducted an open label, multi-centre, cluster ran-



Table 2 - Future research priorities.

e Impact on physiological parameters and occurrence of emergent complications.

e Effects of ethnicity and socioeconomic factors on various health parameters across geographical areas.

e Formulate culturally appropriate strategies on patient education.

e Impact of combined involvement of community leaders alongside healthcare professionals in patient care.
o Effects of glucose lowering therapies in continuous glucose monitoring-based studies.

e Real world evidence demonstrating the safety of SGLT2 inhibitors, GLP-1 receptor agonists, DPP-4 inhibitors and newer insulin analogs in larger patient populations with
wider inclusion criteria.

e Studies demonstrating the safety of combination therapies.

e Patient satisfaction questionnaires.
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domised study to evaluate the effect of addition of insulin
detemir and biphasic insulin (soluble insulin aspart/
protamine-crystallised insulin aspart in the ratio 70/30)
(n = 127) versus standard care (premixed or intermediate-
acting insulin twice daily) (n = 118) on glycaemic control
and quality of life of Muslim people with T2DM during Rama-
dan fast. The authors reported non-inferiority of treatment
between interventional and standard care groups (155 + 30.7
6 mg/dL vs. 159 + 33.24 mg/dL, 8.6 + 1.7 mmol/L vs 8.3 + 1.8
mmol/L); p = 0.269), but with fewer adverse events
(0.04 + 0.06 vs. 0.07 + 0.11; p = 0.010) [123].

Hassanein M et al conducted a phase 3, multicentre, inter-
national, open-label, randomised, treat-to-target trial to anal-
yse the efficacy and safety of insulin degludec/insulin aspart
(n = 131) compared with biphasic insulin aspart 30 (n = 132)
in people with T2DM fasting during the month of Ramadan.
Despite achieving significantly lower pre-iftar plasma glucose
(estimated treatment difference: -0.54 mmol/L; 95% CI, -1.02
to -0.07; p = 0.0247) with similar overall glycaemic efficacy,
IDegAsp showed significantly lower overall and nocturnal
hypoglycaemia rates compared to BIAsp 30 [124].

A recent study by Bashier et al and colleagues evaluated
the impact of optimum diabetes care on the safety of fasting
in Ramadan in adult people (n = 67) with T2DM on insulin
therapy. The authors found no increased safety risks in
patients treated with insulin when provided with Ramadan-
focused education, flash glucose monitoring sensor before
and during Ramadan and medical advice for treatment
adjustment [125]. Another recent study showed better results
in post main meal control during Ramadan when switching
from human insulin mix 30:70 to analog insulin mix 50:50,
without increasing the incidence of hypoglycaemia or affect-
ing HbAlc [126].

The use of insulin pumps provides different type of
boluses, variable basal rate and related calculators that assist
educated patients to pre-programme a reduced basal rate
throughout the day. This mode of delivery ascertains avoiding
hypo- and hyperglycaemia and enhances confidence during
fasting [77].

Owing to the higher risk of hypoglycaemia with insulins,
we recommend individualising treatment in people with
T2DM who fast during Ramadan. Basal insulin is the pre-
ferred initial formulation. For long acting insulins, the dose
should be reduced by 20% and taken at iftar. The lunch dose
of rapid-acting insulin should be omitted and the remaining
two doses should be taken with meals at suhoor and iftar.
In patients on mixed insulin, taking a higher dose of insulin
in the morning and lower dose in the evening, the dosing
should be switched during fasting so that the lower dose is
taken at suhoor and the higher dose at iftar, in some cases,
the higher dose may be reduced.

6.2.8. Inter-class evidence

The limited time-frame to conduct studies and difficulties in
recruitment may lead to the scarcity of studies during Rama-
dan. A meta-analysis found that changes in drug class was
one of the most common approach employed by healthcare
professionals to reduce the risk of hypoglycaemia during
Ramadan [127]. Newer class of drugs such as SGLT2 inhibitors
and some GLP-1 receptor agonists have consistent atheroscle-

rotic cardiovascular disease benefits and improve glycaemic
control without an increased risk of hypoglycaemia offering
favourable effects during fasting in Ramadan.

A systematic review and meta-analysis observed that the
use of liraglutide was associated with a significant weight loss
(-1.81 kg; 95% CI, —2.91 to —0.71; p = 0.001) compared to
sulphonylureas while pioglitazone was associated with a sig-
nificant weight gain compared to placebo (3.48 kg; 95% CI, 2.82
to 4.14; p < 0.0001) [128].

Although studies were few, DPP-4 inhibitors were associ-
ated with a lower incidence of hypoglycaemia compared to
sulphonylureas [127]. Similar observations were made in
another meta-analysis which noted that the DPP4 inhibitors
(vildagliptin and sitagliptin), sulphonylureas (gliclazide and
glimepiride), longer acting insulin analogues (glargine and
detemir), as well as premixed insulin analogues were rela-
tively safer with a lower risk of hypoglycaemia in fasting dur-
ing Ramadan. Glibenclamide was associated with a higher
risk of hypoglycaemia and should be avoided [129].

The recent DAR-MENA study did not find any major safety
concerns in fasting during Ramadan in people with T2DM.
The authors found a higher rate of confirmed hypoglycaemia
during Ramadan in people receiving oral glucose-lowering
drugs with sulphonylurea or insulin (with or without sulpho-
nylurea), and not amongst those receiving oral glucose-
lowering drugs without concomitant sulphonylurea therapy.
In this study, patients taking all types of sulphonylureas were
included; there were no subgroup analyses reporting the
higher rate of hypoglycaemia with any specific sulphonylurea
[30].

Another recent systematic review showed similar or better
efficacy for glycaemic and weight control, and lower risk of
hypoglycaemia with SGLT2 inhibitors, incretin mimetics and
the newer insulin analogues compared to sulphonylurea (ex-
cept gliclazide). In patients requiring insulin, the newer pre-
mixed insulin formulations were better than the previous
insulin formulations, particularly at the time of breaking fast
[6]. Among insulins, intermediate acting insulin preparations
had a lower propensity to cause hypoglycaemia [127].

The recommendations of the South Asian Health Founda-
tion (UK) Guidelines for glucose-lowering therapies for people
with diabetes during Ramadan are elucidated in Fig. 1.

7. Barriers to guideline implementation

There are a number of barriers to guideline implementation
across Muslim communities, and span across patients,
healthcare professionals, healthcare systems to larger
communities.

Guidelines should primarily be completely understood to
facilitate implementation of practical responses. Many barri-
ers may perhaps be overcome by providing comprehensive
diabetes education to both patients as well as healthcare pro-
fessionals. Integrating targeted education with improved
communication, skills training, use of individualised care-
plans, resource management and instituting support net-
works amongst health and services communities can pro-
mote the foundation for effective guideline implementation
via robust patient-doctor relationships. Additional strategic
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solutions to overcome such barriers include increasing
awareness among healthcare professionals of the key issues
involving management of diabetes during Ramadan, and
offering effective, socio-culturally sensitive patient education.
Moreover, technology can be significant in disseminating dia-
betes management advice and guideline recommendations
[37].

The present guidelines from the South Asian Health Foun-
dation (UK) are based on robust evidence derived from epi-
demiological and clinical trials. However, gaps still exist in
the management of diabetes during Ramadan, which could
be the focus for future research.

Acknowledgement

Medical writing and editorial assistance was provided by Dr.
Aafreen Saiyed and Dr. Suraj Ghag.

Funding

This work was funded by Boehringer Ingelheim Ltd.

Declaration of Competing Interest

WH has received research grants, travel grants, consultancy
for Novo Nordisk, Eli Lilly, Sanofi, Boehringer Ingelheim,
Astrazeneca, MSD, NAPP and Abbott. VP has carried out paid
educational work in the field of Diabetes Care Education. MS
reports personal fees and non-financial support from Novo
Nordisk, personal fees from AstraZeneca, personal fees and
non-financial support from Napp, personal fees from Eli Lilly
and Company, personal fees from Mylan, personal fees from
Janssen & Janssen, personal fees from Boehringer Ingelheim.
KK reports personal fees from Amgen, Astrazeneca, Bayer,
NAPP, Lilly, Merck Sharp & Dohme, Novartis, Novo Nordisk,
Roche, Berlin-Chemie AG / Menarini Group, Sanofi-Aventis,
Servier, Boehringer Ingelheim, grants from Pfizer, Boehringer
Ingelheim, AstraZeneca, Novartis, Novo Nordisk, Sanofi-
Aventis, Lilly, Merck Sharp & Dohme, Servier. All other
authors declare no competing interests.

REFERENCES

[1] Khan MA, Hashim MJ, King J, Govender RD, Mustafa H. Al
Kaabi J. Epidemiology of Type 2 Diabetes-Global Burden of
Disease and Forecasted Trends. ] Epidemiol Glob Health 2019
Nov.

[2] International Diabetes Federation. IDF Diabetes Atlas
Available at:. ninth ed. Brussels: Belgium; 2019.

[3] The World Bank [Website]. Diabetes Prevalence. Accessed on
04th December 2019. Available from:
https://data.worldbank.org/indicator/SH.STA.DIAB.ZS?end=
2019 & name_desc=false&start=2019&type=shaded&view=
map&year=2019.

[4] PEW Research Centre [Website]. Muslims. Accessed on 06th
December 2019. Available from: https://www.pewforum.org/
2015/04/02/muslims/.

[5] Abuyassin B, Laher 1. Diabetes epidemic sweeping the Arab
world. World J Diabetes 2016 Apr 25;7(8):165.

[6] Rashid F, Abdelgadir E. A systematic review on efficacy and
safety of the current hypoglycemic agents in patients with
diabetes during Ramadan fasting. Diabet Metab Syndrome:
Clin Res Rev 2019 Mar 1;13(2):1413-29.

Lee Jun Yang, Wong Chee Piau, Tan Christina San San, Nasir

Nazrila Hairizan, Lee Shaun Wen Huey. Type 2 diabetes

patient’s perspective on Ramadan fasting: a qualitative

study. BMJ Open Diab Res Care 2017;5(1):e000365. https://doi.
0rg/10.1136/bmjdrc-2016-000365.

Larijani B, Zahedi F, Sanjari M, Amini MR, Jalili RB, Adibi H,

et al. The effect of Ramadan fasting on fasting serum

glucose in healthy adults. Med ] Malaysia 2003 Dec;58

(5):678-80.

[9] Ziaee V, Razaei M, Ahmadinejad Z, Shaikh H, Yousefi R,
Yarmohammadi L, et al. The changes of metabolic profile
and weight during Ramadan fasting. Singapore Med ] 2006
May;47(5):4009.

[10] M’guil M, Ragala MA, El Guessabi L, Fellat S, Chraibi A,
Chebraoui L, Israili ZH, Lyoussi B. Is Ramadan Fasting Safe in
Type 2 Diabetic Patients in View of the Lack of Significant
Effect of Fasting on Clinical and Biochemical Parameters,
Blood Pressure, and Glycemic Control?. Clin Exp Hypertens
2008;30(5):339-57. https://doi.org/10.1080/
10641960802272442.

[11] Varady KA. Impact of intermittent fasting on glucose
homeostasis. Curr Opin Clin Nutr Metab Care 2016;19:300-2.

[12] Kul S, Savas E, Oztiirk ZA, Karadag G. Does Ramadan fasting
alter body weight and blood lipids and fasting blood glucose
in a healthy population? A meta-analysis. ] Relig Health
2014 Jun 1;53(3):929-42.

[13] Rothschild J, Hoddy KK, Jambazian P, Varady KA. Time-
restricted feeding and risk of metabolic disease: a review of
human and animal studies. Nutr Rev 2014 May 1;72
(5):308-18.

[14] Mazidi M, Rezaie P, Chaudhri O, Karimi E, Nematy M. The
effect of Ramadan fasting on cardiometabolic risk factors
and anthropometrics parameters: a systematic review.
Pakistan J Med Sci 2015 Sep;31(5):1250.

[15] de Cabo R, Mattson MP. Effects of Intermittent Fasting on
Health, Aging, and Disease. New Eng ] Med 2019 Dec 26;381
(26):2541-51.

[16] Patterson RE, Sears DD. Metabolic effects of intermittent
fasting. Annu Rev Nutr 2017 Aug;21:37.

[17] Sadeghirad B, Motaghipisheh S, Kolahdooz F, Zahedi MJ,
Haghdoost AA. Islamic fasting and weight loss: a systematic
review and meta-analysis. Publ Health Nutr 2014 Feb;17
(2):396-406.

[18] BaHammam AS. Sleep Pattern, Daytime Sleepiness, and
Eating Habits During the Month of Ramadan. Sleep
Hypnosis 2003;5(4):165.

[19] Waterhouse J, Alabed H, Edwards B, Reilly T. Changes in
sleep, mood and subjective and objective responses to
physical performance during the daytime in Ramadan. Biol
Rhythm Res 2009 Oct 1;40(5):367-83.

[20] Qasrawi SO, Pandi-Perumal SR, BaHammam AS. The effect
of intermittent fasting during Ramadan on sleep, sleepiness,
cognitive function, and circadian rhythm. Sleep & Breathing
2017 Sep 1;21(3):577-86.

[21] Reilly T, Waterhouse J. Altered sleep-wake cycles and food
intake: The Ramadan model. Physiol Behav 2007 Feb 28;90
(2-3):219-28.

[22] Roky R, Houti I, Moussamih S, Qotbi S, Aadil N. Physiological
and chronobiological changes during Ramadan intermittent
fasting. Ann Nutr Metab 2004;48:296-303.

[23] BaHammam AS. Does Ramadan fasting affect sleep?. J Clin
Pract 2006;60(12):1631-7.

7

(8



http://refhub.elsevier.com/S0168-8227(20)30395-8/h0005
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0005
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0005
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0005
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0010
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0010
https://data.worldbank.org/indicator/SH.STA.DIAB.ZS%3fend%3d2019+%26+name_desc%3dfalse%26start%3d2019%26type%3dshaded%26view%3dmap%26year%3d2019
https://data.worldbank.org/indicator/SH.STA.DIAB.ZS%3fend%3d2019+%26+name_desc%3dfalse%26start%3d2019%26type%3dshaded%26view%3dmap%26year%3d2019
https://data.worldbank.org/indicator/SH.STA.DIAB.ZS%3fend%3d2019+%26+name_desc%3dfalse%26start%3d2019%26type%3dshaded%26view%3dmap%26year%3d2019
https://www.pewforum.org/2015/04/02/muslims/
https://www.pewforum.org/2015/04/02/muslims/
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0025
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0025
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0030
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0030
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0030
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0030
https://doi.org/10.1136/bmjdrc-2016-000365
https://doi.org/10.1136/bmjdrc-2016-000365
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0040
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0040
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0040
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0040
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0045
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0045
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0045
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0045
https://doi.org/10.1080/10641960802272442
https://doi.org/10.1080/10641960802272442
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0055
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0055
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0060
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0060
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0060
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0060
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0060
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0065
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0065
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0065
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0065
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0070
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0070
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0070
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0070
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0075
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0075
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0075
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0080
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0080
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0085
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0085
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0085
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0085
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0090
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0090
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0090
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0095
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0095
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0095
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0095
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0100
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0100
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0100
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0100
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0105
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0105
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0105
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0110
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0110
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0110
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0115
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0115

DIABETES RESEARCH AND CLINICAL PRACTICE 164 (2020) 108145 15

[24] BaHammam AS, Almushailhi K, Pandi-Perumal SR, Sharif
MM. Intermittent fasting during Ramadan: does it affect
sleep?. ] Sleep Res 2014 Feb;23(1):35-43.

[25] BaHammam AS, Nashwan S, Hammad O, Sharif MM, Pandi-
Perumal SR. Objective assessment of drowsiness and
reaction time during intermittent Ramadan fasting in young
men: a case-crossover study. Behav Brain Funct 2013;9:32.

[26] BaHammam AS, Alaseem AM, Alzakri AA, Sharif MM. The
effects of Ramadan fasting on sleep patterns and daytime
sleepiness: An objective assessment. ] Res Med Sci
2013;18:127-31.

[27] Salti I, Bénard E, Detournay B, Bianchi-Biscay M, Le Brigand
C, Voinet C, et al. A population-based study of diabetes and
its characteristics during the fasting month of Ramadan in
13 countries: results of the epidemiology of diabetes and
Ramadan 1422/2001 (EPIDIAR) study. Diab Care 2004 Oct 1;27
(10):2306-11.

[28] Jabbar A, Hassanein M, Beshyah SA, Boye KS, Yu M,
Babineaux SM. CREED study: hypoglycaemia during
Ramadan in individuals with type 2 diabetes mellitus from
three continents. ] Diab Metabol Dis 2017 Oct;1(132):19-26.

[29] AlKhaldi YM, AlKhaldi AY, AlQahtani AS, Al-Shahrani BS,
Meshawi EA, Albishri BM. Incidence of hypoglycemia and its
risk factors among diabetics during Ramadan in Abha city,
Aseer Region, KSA. ] Fam Med Prim Care 2019 Sep;8(9):2793.

[30] Hassanein M, Al Awadi FF, El Hadidy KE, Ali SS, Echtay A,
Djaballah K, et al. The characteristics and pattern of care for
the type 2 diabetes mellitus population in the MENA region
during Ramadan: An international prospective study (DAR-
MENA T2DM). Diabet Res Clin Pract 2019 May;1(151):275-84.

[31] Beshyah SA, Benbarka MM, Sherif IH. Practical management
of diabetes during Ramadan fast. Libyan ] Med 2007 Jan 1;2
(4):185-9.

[32] Elmehdawi RR, Mukhtad NA, Allaghi NI, Elmajberi SJ.
Fasting of Ramadan in peoples with diabetes in Benghazi,
Libya: an exploratory study. Libyan ] Med 2010;5:5036.

[33] Alfadhli EM. Higher rate of hyperglycemia than
hypoglycemia during Ramadan fasting in patients with
uncontrolled type 1 diabetes: Insight from continuous
glucose monitoring system. Saudi Pharmaceut J 2018 Nov
1;26(7):965-9.

[34] Lessan N, Hannoun Z, Hasan H, Barakat MT. Glucose
excursions and glycaemic control during Ramadan fasting
in diabetic patients: insights from continuous glucose
monitoring (CGM). Diab Metabol 2015 Feb 1;41(1):28-36.

[35] Shaikh K. Glycemic Variation Amongst Patients with
Diabetes Fasting During Ramadan. ] Med Sc Clin Res 2019;1
(1).

[36] Azad K, Mohsin F, Zargar AH, Zabeen B, Ahmad J, Raza SA,
et al. Fasting guidelines for diabetic children and
adolescents. Indian J Endocrinol Metab 2012 Jul 1;16
(4):516-8.

[37] International Diabetes Federation and the DAR
International Alliance. Diabetes and Ramadan: Practical
Guidelines. Brussels, Belgium: International Diabetes
Federation, 2016. www.idf.org/guidelines/diabetes-in-
ramadan and www.darallian ce.org.

[38] Bajaj HS, Abouhassan T, Ahsan MR, Arnaout A, Hassanein
M, Houlden RL, et al. Diabetes Canada position statement
for people with types 1 and 2 diabetes who fast during
Ramadan. Canadian J Diab 2019 Feb 1;43(1):3-12.

[39] Elmehdawi R, Ehmida M, Elmagrehi H. Incidence of diabetic
ketoacidosis during Ramadan fasting in Benghazi-Libya.
Oman Med ] 2009 Apr;24(2):99.

[40] Abdelgadir EI, Hafidh K, Basheir AM, Afandi BO, Alawadi F,
Rashid F, et al. Comparison of incidences, hospital stay and
precipitating factors of diabetic ketoacidosis in Ramadan
and the following month in three major hospitals in United

Arab Emirates. A prospective observational study. ] Diabetes
Metab 2015;6(514):2.

[41] Abdelgadir EI, Hassanein MM, Bashier AM, Abdelaziz S, Baki
S, Chadli A, et al. A prospective multi-country observational
trial to compare the incidences of diabetic ketoacidosis in
the month of Ramadan, the preceding month, and the
following month (DKAR international). ] Diabet Metab
Disorders 2016 Dec;15(1):50.

[42] Beshyah SA, Chowdhury TA, Ghouri N, Lakhdar AA. Risk of
diabetic ketoacidosis during Ramadan fasting: A critical
reappraisal. Diabet Res Clin Pract 2019 Mar 2.

[43] Bas VN, Uytun S, Torun YA. Diabetic euglycemic
ketoacidosis in newly diagnosed type 1 diabetes mellitus
during Ramadan fasting. ] Pediatr Endocr Met 2015 Mar 1;28
(3-4):333-5.

[44] Ahmad ], Pathan MF, Jaleel MA, Fathima FN, Raza SA, Khan
AA, et al. Diabetic emergencies including hypoglycemia
during Ramadan. Indian J Endocrinol Metab 2012 jul;16
(4):512.

[45] Adnan Z. Risk stratification of patients with diabetes and
the role of sodium glucose co-transporter inhibitors 2
during Ramadan fasting. Diabet Res Clin Pract 2017 Sep;1
(131):217-8.

[46] Desouza CV, Bolli GB, Fonseca V. Hypoglycemia, diabetes,
and cardiovascular events. Diabet Care 2010 Jun 1;33
(6):1389-94.

[47] Alghadyan AA. Retinal vein occlusion in Saudi Arabia:
possible role of dehydration. Ann Ophthalmol 1993 Oct;25
(10):394-8.

[48] Assadi M, Akrami A, Beikzadeh F, Larijani B, Afarid M,
Seidali E. Impact of Ramadan fasting on intraocular
pressure, visual acuity and refractive errors. Singapore Med J
2011;52(4):263-6.

[49] Javadi MA, Assadi M, Einollahi B, Rabei HM, Afarid M, Assadi
M. The effects of Ramadan fasting on the health and
function of the eye. ] Res Med Sci: Off ] Isfahan Univ. Med Sci
2014 Aug;19(8):786.

[50] Heravian J, Nematy M, Yazdani N, Azimi A,
Ostadimoghaddam H, Yekta AA, et al. Comprehensive
Evaluation of dehydration impact on ocular tissue during
Ramadan fasting. ] Fasting Health 2015 Mar 6;3(1):11-7.

[51] Almulhem M, Susarla R, Alabdulaali L, Khunti K, Karamat
MA, Rasiah T, et al. The effect of Ramadan fasting on
cardiovascular events and risk factors in patients with type
2 diabetes: A systematic review. Diab Res Clin Pract 2019
Nov;9 107918.

[52] Gilani A. Ramadan: A practical guide for the care of people
with type 2 diabetes. Diabesity Pract 2012;1920:63-8.

[53] Niazi AK, Kalra S. Patient centred care in diabetology: an
Islamic perspective from South Asia. ] Diab Metabol Dis 2012
Dec;11(1):30.

[54] Ahmedani MY, Alvi SF, Fawwad A, Basit A. Implementation
of Ramadan-specific diabetes management
recommendations: a multi-centered prospective study from
Pakistan. ] Diab Metabol Dis 2014 Dec;13(1):37.

[55] Abolaban H, Al-Moujahed A. Muslim patients in Ramadan: a
review for primary care physicians. Avicenna ] Med 2017
Jul;7(3):81.

[56] Beshyah SA, Farooqi MH, Farghaly M, Abusnana S, Al Kaabi
JM, Benbarka MM. The MENA Endocrine Research Group
Management of Diabetes during Ramadan Fasting: A
Comprehensive Survey of Physicians’ Knowledge, Attitudes,
and Practices. Ibnosina ] Med BS 2017;9(2):28-36.

[57] Almansour HA, Chaar B, Saini B. Fasting, diabetes, and
optimizing health outcomes for Ramadan observers: a
literature review. Diab Ther 2017 Apr 1;8(2):227-49.

[58] Das R. Diabetes mellitus and Ramadan. A narrative review
of literature. Ital. J Public Health 2011;8(3):247-54.


http://refhub.elsevier.com/S0168-8227(20)30395-8/h0120
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0120
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0120
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0125
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0125
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0125
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0125
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0130
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0130
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0130
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0130
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0135
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0135
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0135
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0135
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0135
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0135
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0140
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0140
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0140
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0140
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0145
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0145
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0145
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0145
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0150
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0150
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0150
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0150
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0150
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0155
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0155
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0155
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0160
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0160
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0160
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0165
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0165
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0165
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0165
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0165
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0170
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0170
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0170
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0170
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0175
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0175
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0175
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0180
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0180
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0180
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0180
http://www.idf.org/guidelines/diabetes-in-ramadan+and+www.darallian+ce.org
http://www.idf.org/guidelines/diabetes-in-ramadan+and+www.darallian+ce.org
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0190
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0190
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0190
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0190
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0195
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0195
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0195
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0200
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0200
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0200
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0200
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0200
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0200
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0205
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0205
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0205
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0205
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0205
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0205
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0210
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0210
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0210
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0215
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0215
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0215
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0215
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0215
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0220
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0220
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0220
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0220
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0225
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0225
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0225
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0225
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0230
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0230
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0230
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0235
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0235
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0235
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0240
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0240
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0240
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0240
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0245
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0245
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0245
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0245
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0250
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0250
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0250
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0250
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0255
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0255
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0255
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0255
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0255
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0260
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0260
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0265
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0265
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0265
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0270
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0270
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0270
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0270
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0275
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0275
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0275
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0280
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0280
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0280
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0280
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0280
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0285
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0285
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0285
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0290
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0290

16 DIABETES RESEARCH AND CLINICAL PRACTICE 164 (2020) 108145

[59] Ali S, Davies MJ, Brady EM, Gray LJ, Khunti K, Beshyah SA,
et al. Guidelines for managing diabetes in Ramadan. Diab
Med 2016 Oct;33(10):1315-29.

[60] Noon MJ, Khawaja HA, Ishtiaq O, Khawaja Q, Minhas S, Niazi
AK, et al. Fasting with diabetes: a prospective observational
study. BMJ Global Health 2016 Sep 1;1(2) e000009.

[61] DESMOND [Website]. Accessed on: 04th January 2020. URL
Available from: https://www.desmond-project.org.
uk/portfolio/desmond-foundation/.

[62] Implementation of ‘A Safer Ramadan’ Study Summary.
Accessed on: 04th January 2020. URL Available from: https://
www.nhft.nhs.uk/download.cfm?doc=docm93jij m4n7095.
pdf&ver=22542.

[63] EDEN - Effective Diabetes Education Now [Website]. New
Safer Ramadan eLearning module. Accessed on: 04th
January 2020. URL Available from: https://www.
edendiabetes. com/news-blog/2018/12/6/new-safer-
ramadan-elearning-module.

[64] AlArouj M. Risk stratification of Ramadan fasting in person
with diabetes. ] Pak Med Assoc 2015 May 1;65(5 Suppl 1):
S518-22.

[65] Mohsin F, Azad K, Zabeen B, Tayyeb S, Baki A, Nahar N.
Should Type 1 diabetics fast in Ramadan. ] Pak Med Assoc
2015;65:526-9.

[66] Bajaj S, Khan A, Fathima FN, Jaleel MA, Sheikh A, Azad K,
et al. South Asian consensus statement on women’s health
and Ramadan. Indian J Endocrinol Metab 2012;16:508-11.

[67] Bravis V, Hui E, Salih S, Mehar S, Hassanein M, Devendra D.
Ramadan Education and Awareness in Diabetes (READ)
programme for Muslims with Type 2 diabetes who fast
during Ramadan. Diab Med 2010 Mar;27(3):327-31.

[68] McEwen LN, Ibrahim M, Ali NM, Assaad-Khalil SH, Tantawi
HR, Nasr G, et al. Impact of an individualized type 2 diabetes
education program on clinical outcomes during Ramadan.
BMJ Open Diab Res Care 2015 Jun 1;3(1) e000111.

[69] Al-Hariri M, Khan S, Albaker W, Al Malik W. Impact of
Knowledge and Practice on Fasting Blood Glucose Levels
among Diabetics During Ramadan Fasting. J Epidemiol
Global Health 2019 Sep;9(4):288-93.

[70] Beshyah SA. Fasting during the month of Ramadan for
people with diabetes: medicine and Figh united at last.
Ibnosina ] Med Biomed Sci 2009 Sep 1;1(2):58-60.

[71] Ahmedani MY, Haque MS, Basit A, Fawwad A, Alvi SF.
Ramadan Prospective Diabetes Study: the role of drug
dosage and timing alteration, active glucose monitoring and
patient education. Diab Med 2012 Jun;29(6):709-15.

[72] Farid D, Rosenberg E, Bartlett G. Importance of education in
managing type 2 diabetes during Ramadan. Canadian Fam
Phys 2014 Jun 1;60(6):508-10.

[73] Alamoudi R, Alsubaiee M, Algarni A, Aljaser S, Saleh Y,
Eledrisi M. Attitudes and habits of patients with type 1
diabetes during fasting Ramadan. J Clin Transl Endocrinol
2018 Dec;1(14):1-4.

[74] Al-Agha AE, Kafi SE, Aldeen AM, Khadwardi RH. Flash
glucose monitoring system may benefit children and
adolescents with type 1 diabetes during fasting at Ramadan.
Saudi Med ] 2017 Apr;38(4):366.

[75] Hassanein M, Al-Arouj M, Hamdy O, Bebakar WM, Jabbar A,
Al-Madani A, et al. Diabetes and Ramadan: practical
guidelines. Diab Res Clin Prac 2017 Apr;1(126):303-16.

[76] Oueslati I, Ben RS, Kammoun I, Haouat E, Ben LS, Turki Z,
et al. Continuous glucose monitoring in glimipiride plus
metformin treated type 2 diabetic patients during the
month of Ramadan. Tunis Med 2012 Oct;90(10):735-9.

[77] Kesavadev J. Fasting in Ramadan with an insulin pump. J
Pak Med Assoc 2015;May:1;65(5).

[78] Beshyah SA, Haddad M, Kahwatiah M. Glucose homeostasis
during Ramadan fasting: first case series illustrated by flash

glucose monitoring and ambulatory glucose profiling.
Ibnosina J Med Biomed Sci 2016 Sep 1;8(5):176-87.

[79] Luo C, Constantino MI, McGill MJ, Middleton T, Wu T, Wong]J,
et al. High rate of asymptomatic hypoglycemia in insulin-
treated diabetes with severe chronic kidney disease: Utility
of flash interstitial glucose monitoring. Diabetes
Management 2018;8(5):128-36.

[80] Al-Arouj M, Assaad-Khalil S, Buse J, Fahdil I, Fahmy M, Hafez
S, et al. Recommendations for management of diabetes
during Ramadan: update 2010. Diabetes Care 2010 Aug;33
(8):1895-902.

[81] Kobeissy A, Zantout MS, Azar ST. Suggested insulin
regimens for patients with type 1 diabetes mellitus who
wish to fast during the month of Ramadan. Clin Ther 2008
Aug 1;30(8):1408-15.

[82] Karamat MA, Syed A, Hanif W. Review of diabetes
management and guidelines during Ramadan. J Royal Soc
Med 2010 Apr 1;103(4):139-47.

[83] Hui E, Bravis V, Hassanein M, Hanif W, Malik R, Chowdhury
TA, et al. Management of people with diabetes wanting to
fast during Ramadan. BMJ 2010 Jun;22(340) c3053.

[84] Loh HH, Lim LL, Loh HS, Yee A. Safety of Ramadan fasting in
young patients with type 1 diabetes: A systematic review
and meta-analysis. ] Diabetes Investig 2019;10:1490-501.

[85] Hawli YM, Zantout MS, Azar ST. Adjusting the basal insulin
regimen of patients with type 1 diabetes mellitus receiving
insulin pump therapy during the Ramadan fast: a case
series in adolescents and adults. Curr Ther Res 2009 Feb 1,70
(1):29-34.

[86] Yusof BN, Talib RA, Kamaruddin NA, Karim NA, Chinna K,
Gilbertson H. A low-GI diet is associated with a short-term
improvement of glycaemic control in Asian patients with
type 2 diabetes. Diabetes Obes Metab 2009 Apr;11(4):387-96.

[87] Ludwig DS. The glycemic index: physiological mechanisms
relating to obesity, diabetes, and cardiovascular disease.
JAMA 2002 May 8;287(18):2414-23.

[88] Haghdoost AA, Poorranjbar M. The interaction between
physical activity and fasting on the serum lipid profile
during Ramadan. Singapore Med ] 2009 Sep 1;50(9):897-901.

[89] Ley SH, Hamdy O, Mohan V, Hu FB. Prevention and
management of type 2 diabetes: dietary components and
nutritional strategies. The Lancet 2014 Jun 7;383
(9933):1999-2007.

[90] American Diabetes Association. Chapter 3: Foundations of
care and comprehensive medical evaluation. Diabetes Care.
2016 Jan 1;39(Supplement 1):523-35.

[91] Alkandari JR, Maughan R], Roky R, Aziz AR, Karli U. The
implications of Ramadan fasting for human health and
well-being. ] Sports Sc 2012 Jul 1;30(sup1):59-S19.

[92] Hanif W, Malik W, Hassanein M, Kamal A, Geransar P,
Andrews C, et al. Treatment adherence with vildagliptin
compared to sulphonylurea as add-on to metformin in
Muslim patients with type 2 diabetes mellitus fasting during
Ramadan. Curr Med Res Opin 2013 Jul 1;29(7):807-11.

[93] Siaw MY, Chew DE, Dalan R, Shakoor A, Kamaldeen SA,
Othman N, et al. Evaluating the effect of Ramadan fasting
on muslim patients with diabetes in relation to use of
medication and lifestyle patterns: a prospective study. Int. J
Endocrinol 2014;2014..

[94] Bonakdaran SH, Khajeh-Dalouie M. The effects of fasting
during Ramadan on glycemic excursions detected by
continuous glucose monitoring system (CGMS) in patients
with type 2 diabetes. Med ] Malaysia 2011 Dec;66(5):447-50.

[95] Inzucchi SE. Oral antihyperglycemic therapy for type 2
diabetes: scientific review. JAMA 2002 Jan 16;287(3):360-72.

[96] . Diabetes Care 2005 Feb;1, 28(2):421-2.

[97] Aravind SR, Tayeb KA, Ismail SB, Shehadeh N, Kaddaha G,
Liu R, et al. Hypoglycaemia in sulphonylurea-treated


http://refhub.elsevier.com/S0168-8227(20)30395-8/h0295
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0295
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0295
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0300
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0300
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0300
https://www.desmond-project.org.uk/portfolio/desmond-foundation/
https://www.desmond-project.org.uk/portfolio/desmond-foundation/
https://www.nhft.nhs.uk/download.cfm%3fdoc%3ddocm93jij+m4n7095.pdf%26ver%3d22542
https://www.nhft.nhs.uk/download.cfm%3fdoc%3ddocm93jij+m4n7095.pdf%26ver%3d22542
https://www.nhft.nhs.uk/download.cfm%3fdoc%3ddocm93jij+m4n7095.pdf%26ver%3d22542
https://www.edendiabetes.+com/news-blog/2018/12/6/new-safer-ramadan-elearning-module
https://www.edendiabetes.+com/news-blog/2018/12/6/new-safer-ramadan-elearning-module
https://www.edendiabetes.+com/news-blog/2018/12/6/new-safer-ramadan-elearning-module
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0320
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0320
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0320
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0325
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0325
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0325
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0330
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0330
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0330
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0335
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0335
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0335
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0335
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0340
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0340
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0340
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0340
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0345
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0345
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0345
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0345
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0350
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0350
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0350
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0355
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0355
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0355
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0355
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0360
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0360
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0360
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0365
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0365
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0365
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0365
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0370
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0370
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0370
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0370
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0375
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0375
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0375
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0380
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0380
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0380
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0380
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0385
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0385
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0390
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0390
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0390
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0390
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0395
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0395
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0395
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0395
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0395
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0400
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0400
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0400
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0400
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0405
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0405
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0405
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0405
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0410
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0410
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0410
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0415
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0415
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0415
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0420
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0420
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0420
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0425
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0425
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0425
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0425
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0425
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0430
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0430
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0430
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0430
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0435
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0435
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0435
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0440
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0440
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0440
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0445
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0445
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0445
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0445
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0455
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0455
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0455
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0460
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0460
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0460
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0460
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0460
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0465
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0465
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0465
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0465
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0465
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0470
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0470
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0470
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0470
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0475
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0475
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0480
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0485
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0485

DIABETES RESEARCH AND CLINICAL PRACTICE 164 (2020) 108145 17

subjects with type 2 diabetes undergoing Ramadan fasting:
a five-country observational study. Curr Med Res Opin 2011
Jun 1;27(6):1237-42.

[98] Nauck MA, Vilsbgll T, Gallwitz B, Garber A, Madsbad S.
Incretin-based therapies: viewpoints on the way to
consensus. Diabetes Care 2009 Nov 1;32(suppl 2):5223-31.

[99] Devendra D, Gohel B, Bravis V, Hui E, Salih S, Mehar S, et al.
Vildagliptin therapy and hypoglycaemia in Muslim type 2
diabetes patients during Ramadan. Int J Clin Pract 2009
Oct;63(10):1446-50.

[100] Hassanein M, Hanif W, Malik W, Kamal A, Geransar P, Lister
N, et al. Comparison of the dipeptidyl peptidase-4 inhibitor
vildagliptin and the sulphonylurea gliclazide in
combination with metformin, in Muslim patients with type
2 diabetes mellitus fasting during Ramadan: results of the
VECTOR study. Curr Med Res Opin 2011 Jul 1;27(7):1367-74.

[101] Halimi S, Levy M, Huet D, Quéré S, Dejager S. Experience
with vildagliptin in type 2 diabetic patients fasting during
Ramadan in France: insights from the VERDI study. Diabet
Therapy 2013 Dec 1;4(2):385-98.

[102] Al-Arouj M, Hassoun AA, Medlej R, Pathan MF, Shaltout I,
Chawla MS, et al. The effect of vildagliptin relative to
sulphonylureas in Muslim patients with type 2 diabetes
fasting during Ramadan: the VIRTUE study. Int J Clin Pract
2013 Oct;67(10):957-63.

[103] Hassoun AA, Pathan MF, Medlej RC, Alarouj M, Shaltout I,
Chawla MS, et al. Effects of vildagliptin relative to
sulfonylureas in Muslim patients with type 2 diabetes
fasting during Ramadan: influence of age and treatment
with/without metformin in the VIRTUE study. Diabet Metab
Syndr Obes 2016;9:225.

[104] Hassanein M, Abdallah K, Schweizer A. A double-blind,
randomized trial, including frequent patient-physician
contacts and Ramadan-focused advice, assessing
vildagliptin and gliclazide in patients with type 2 diabetes
fasting during Ramadan: the STEADFAST study. Vasc Health
Risk Manag 2014;10:319.

[105] Loh HH, Yee A, Loh HS, Sukor N, Kamaruddin NA.
Comparative studies of dipeptidyl peptidase 4 inhibitor vs
sulphonylurea among Muslim Type 2 diabetes patients who
fast in the month of Ramadan: A systematic review and
meta-analysis. Prim Care Diabetes 2016 Jun 1;10(3):210-9.

[106] Al Sifri S, Basiounny A, Echtay A, Al Omari M, Harman-
Boehm I, Kaddaha G, et al. The incidence of hypoglycaemia
in Muslim patients with type 2 diabetes treated with
sitagliptin or a sulphonylurea during Ramadan: a
randomised trial. Int J Clin Pract 2011 Nov;65(11):1132-40.

[107] Aravind SR, Ismail SB, Balamurugan R, Gupta JB, Wadhwa T,
Loh SM, et al. Hypoglycemia in patients with type 2 diabetes
from India and Malaysia treated with sitagliptin or a
sulfonylurea during Ramadan: a randomized, pragmatic
study. Curr Med Res Opin 2012 Aug 1;28(8):1289-96.

[108] Buse JB, Wexler D], Tsapas A, Rossing P, Mingrone G,
Mathieu C, et al. 2019 update to: management of
hyperglycemia in type 2 diabetes, 2018. A consensus report
by the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes (EASD).
Diabetes Care. 2020 Feb 1;43(2):487-93.

[109] Abdelgadir E, Rashid F, Bashier A, Al Saeed M, Khalifa A,
Alawadi F, et al. Use of flash glucose monitoring system in
assessing safety of the SGLT2 inhibitors during Ramadan
fasting in high risk insulin treated patients with type 2
diabetes. Diabetes Metab Syndr 2019;13:2927-32.

[110] Wan Seman WJ, Kori N, Rajoo S, Othman H, Mohd Noor N,
Wahab NA, et al. Switching from sulphonylurea to a
sodium-glucose cotransporter2 inhibitor in the fasting
month of Ramadan is associated with a reduction in
hypoglycaemia. Diabet Obes Metab 2016;18:628-32.

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

Bashier A, Khalifa AA, Abdelgadir EI, Al Saeed MA, Al Qaysi
AA, Bayati MB, et al. Safety of sodium-glucose cotransporter
2 inhibitors (SGLT2-I) during the month of Ramadan in
muslim patients with type 2 diabetes. Oman Med ] 2018
Mar;33(2):104.

US Food and Drug Administration. FDA Drug Safety
Communication: FDA revises labels of SGLT2 inhibitors for
diabetes to include warnings about too much acid in the
blood and serious urinary tract infections. Accessed January
2020;6.

Hassanein M, Echtay A, Hassoun A, Alarouj M, Afandi B,
Poladian R, et al. Tolerability of canagliflozin in patients
with type 2 diabetes mellitus fasting during Ramadan:
Results of the Canagliflozin in Ramadan Tolerance
Observational Study (CRATOS). Int J Clin Pract 2017 Oct;71
(10) e12991.

Shao Y, Lim GJ, Chua CL, Wong YF, Yeoh EC, Low SK, et al.
The effect of Ramadan fasting and continuing sodium-
glucose co-transporter-2 (SGLT2) inhibitor use on
ketonemia, blood pressure and renal function in Muslim
patients with type 2 diabetes. Diabet Res Clin Pract 2018
Aug;1(142):85-91.

Beshyah S, Chatterjee S, Davies MJ. Use of SGLT2 inhibitors
during Ramadan: a survey of physicians’ views and practical
guidance. Br ] Diabets 2016;16(1):20—4.

INVOKANA (Canagliflozin) Prescribing Information.
Accessed on: 24th January 2020. Available from: http://
www.janssenlabels.com/package-insert/product-
monograph/prescribing-information/INVOKANA-pi.pdf.
Vasan S, Thomas N, Bharani AM, Abraham S, Job V, John B,
et al. A double-blind, randomized, multicenter study
evaluating the effects of pioglitazone in fasting Muslim
subjects during Ramadan. Int J Diabet Dev Ctries 2006 Jun;26
(June):70-6.

Pathan F, Latif ZA, Sahay RK, Zargar AH, Raza SA, Khan A,
et al. South Asian consensus guideline: Use of GLP-1
receptor agonists during Ramadan: Update 2016. Recent Adv
Endocrinol 2016 June;66(6):774-6.

Brady EM, Davies MJ, Gray L], Saeed MA, Smith D, Hanif W,
et al. A randomized controlled trial comparing the GLP-1
receptor agonist liraglutide to a sulphonylurea as add on to
metformin in patients with established type 2 diabetes
during Ramadan: the Treat 4 Ramadan Trial. Diabet Obes
Metab 2014 Jun;16(6):527-36.

Azar ST, Echtay A, Wan Bebakar WM, Al Araj S, Berrah A,
Omar M, et al. Efficacy and safety of liraglutide compared to
sulphonylurea during R amadan in patients with type 2
diabetes (LIRA-Ramadan): a randomized trial. Diabetes Obes
Metab 2016 Oct;18(10):1025-33.

Hassanein MM, Sahay R, Hafidh K, Djaballah K, Li H, Azar S,
et al. Safety of lixisenatide versus sulfonylurea added to
basal insulin treatment in people with type 2 diabetes
mellitus who elect to fast during Ramadan (LixiRam): An
international, randomized, open-label trial. Diabet Res Clin
Pract 2019;150:331-41.

Mattoo V, Milicevic Z, Malone JK, Schwarzenhofer M,
Ekangaki A, Levitt LK, et al., Ramadan Study Group. A
comparison of insulin lispro Mix25™ and human insulin 30/
70 in the treatment of Type 2 diabetes during Ramadan.
Diabetes Res Clin Pract. 2003 Feb 1;59(2):137-43.

Shehadeh N, Maor Y. Ramadan Study Group. Effect of a new
insulin treatment regimen on glycaemic control and quality
of life of Muslim patients with type 2 diabetes mellitus
during Ramadan fast-an open label, controlled, multicentre,
cluster randomised study. Int J Clin Prac 2015 Nov;69
(11):1281-8.

Hassanein M, Echtay AS, Malek R, Omar M, Shaikh SS,
Ekelund M, et al. Original paper: Efficacy and safety analysis


http://refhub.elsevier.com/S0168-8227(20)30395-8/h0485
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0485
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0485
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0490
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0490
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0490
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0495
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0495
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0495
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0495
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0500
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0500
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0500
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0500
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0500
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0500
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0505
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0505
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0505
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0505
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0510
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0510
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0510
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0510
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0510
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0515
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0515
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0515
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0515
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0515
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0515
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0520
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0520
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0520
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0520
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0520
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0520
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0525
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0525
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0525
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0525
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0525
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0530
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0530
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0530
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0530
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0530
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0535
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0535
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0535
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0535
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0535
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0545
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0545
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0545
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0545
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0545
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0550
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0550
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0550
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0550
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0550
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0555
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0555
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0555
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0555
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0555
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0565
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0565
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0565
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0565
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0565
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0565
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0570
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0570
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0570
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0570
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0570
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0570
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0575
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0575
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0575
http://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/INVOKANA-pi.pdf
http://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/INVOKANA-pi.pdf
http://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/INVOKANA-pi.pdf
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0585
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0585
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0585
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0585
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0585
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0590
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0590
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0590
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0590
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0595
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0595
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0595
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0595
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0595
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0595
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0600
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0600
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0600
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0600
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0600
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0605
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0605
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0605
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0605
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0605
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0605
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0615
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0615
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0615
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0615
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0615
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0615
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0620
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0620

18

DIABETES RESEARCH AND CLINICAL PRACTICE 164 (2020) 108145

[125]

[126]

of insulin degludec/insulin aspart compared with biphasic
insulin aspart 30: A phase 3, multicentre, international,
open-label, randomised, treat-to-target trial in patients with
type 2 diabetes fasting during Ramadan. Diab Res Clin Prac
2018 Jan;1(135):218-26.

Bashier AM, Hussain AK, Alawadi F, Alsayyah F, Alsaeed M,
Rashid F, et al. Impact of optimum diabetes care on the
safety of fasting in Ramadan in adult patients with type 2
diabetes mellitus on insulin therapy. Diab Res Clin Prac 2019
Apr;1(150):301-7.

Hajjaji IM, Eshwihdi N, Barrowman N. Comparison of analog
insulin mix 50: 50 with human insulin mix 30: 70 in persons
with type 2 diabetes during Ramadan. Int J Clin Prac 2019
Mar;26 e13348.

[127]

[128]

[129]

Lee SW, Lee JY, San San Tan C, Wong CP. Strategies to make
Ramadan fasting safer in type 2 diabetics: a systematic
review and network meta-analysis of randomized
controlled trials and observational studies. Medicine 2016;
Jan:95(2).

Gray LJ, Dales J, Brady EM, Khunti K, Hanif W, Davies M]J.
Safety and effectiveness of non-insulin glucose-lowering
agents in the treatment of people with type 2 diabetes who
observe Ramadan: a systematic review and meta-analysis.
Diabet Obes Metab 2015 Jul;17(7):639-48.

Ahmed MH, Abdu TA. Diabetes and Ramadan: an update on
use of glycemic therapies during fasting. Ann Saudi Med
2011 Jul;31(4):402-6.


http://refhub.elsevier.com/S0168-8227(20)30395-8/h0620
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0620
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0620
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0620
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0620
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0625
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0625
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0625
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0625
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0625
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0630
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0630
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0630
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0630
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0635
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0635
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0635
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0635
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0635
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0640
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0640
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0640
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0640
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0640
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0645
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0645
http://refhub.elsevier.com/S0168-8227(20)30395-8/h0645

	The South Asian Health Foundation (UK) guidelines for managing diabetes during Ramadan
	1 Introduction
	2 Physiology of fasting during Ramadan in normal individuals
	2.1 Effects on glucose
	2.2 Effects on body weight
	2.3 Changes in sleeping patterns and circadian rhythms

	3 Effects of fasting during Ramadan in people with diabetes
	3.1 Hypoglycaemia
	3.2 Hyperglycaemia
	3.3 Diabetic ketoacidosis
	3.4 Dehydration and thrombosis

	4 Pre-Ramadan assessment and screening
	4.1 Healthcare professional training and increasing awareness
	4.2 Risk quantification and stratification
	4.3 Patient education
	4.4 Blood glucose monitoring
	4.5 When to break the Ramadan fast

	5 Managing T1DM
	6 Managing T2DM
	6.1 Nutrition & lifestyle
	6.2 All drug classes
	6.2.1 Metformin
	6.2.2 Sulphonylureas
	6.2.3 DPP-4 inhibitors
	6.2.4 SGLT2 inhibitors
	6.2.5 Thiazolidinediones
	6.2.6 GLP-1 receptor agonists
	6.2.7 Insulin
	6.2.8 Inter-class evidence


	7 Barriers to guideline implementation
	ack31
	Acknowledgement
	Funding
	Declaration of Competing Interest
	References


