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ABSTRACT	� Pre-Ramadan fasting planning before the month of Rama-
dan represents a golden opportunity for better glucose 
control during the month of Ramadan among patients with 
type 2 diabetes mellitus (T2DM). Pre-Ramadan begins 
1–2 months earlier and represents a crucial period when 
healthcare practitioners can provide medical instructions, 
risk assessment, and stratification to minimize the asso-
ciated risks such as postprandial hyperglycemia and hy-
poglycemia during Ramadan fasting. This review focuses 
on two important classes of drugs that are widely used in 
Israel incretin-based therapy, particularly the glucagon-like 
peptide-1 receptor (GLP-1Rc) agonists class and the sodi-
um-glucose cotransporter-2 inhibitors (SGLT-2i) class. In 
addition, we provide data regarding specific populations 
such as elderly patients and Bedouins living in the Negev 
area who require specific recommendations for safe Rama-
dan fasting. Our data are based on previously published 
guidelines, consensus statements, and our experience..
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Ramadan is the ninth month of the Muslim lunar cal-
endar, and fasting during this holy month is obligato-

ry for all healthy adult Muslims. Fasting during Ramadan 
represents one of the five pillars of Islam, and its timing 
varies from year to year. The next Ramadan starts on 17 
February 2026 and will conclude on the evening of 18 
March 2026, which is the winter season in Israel. Fast-
ing will be approximately 13 hours daily; however, some 
years, fasting can last up to 20 hours.

Fasting during the holy month of Ramadan requires 
abstinence from eating, drinking, and smoking each day 
from sunrise to sunset. During Ramadan, Muslims con-
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sume two main meals: a pre-dawn meal (Suhoor) and a 
fast-breaking meal after sunset (Iftar).

The Muslim population in Israel comprises approx-
imately 17% of the general population, amounting to 
approximately 1.7 million individuals. According to 
the Israeli National Health Interview Survey (INHIS-4 
2018–2020), the estimated prevalence of type 2 diabetes 
mellitus (T2DM) in the Arab population is slightly higher 
than the overall prevalence in Israel (9.4%). Data from 
epidemiological studies found that approximately 78.7% 
of T2DM fast during Ramadan [1], which accounts for 
approximately 120,000 patients in Israel.

Ramadan includes three important periods: pre-Ra-
madan, Ramadan, and post-Ramadan. In this review, we 
focused on the pre-Ramadan period, considering the im-
portance of this period on the entire period of Ramadan 
fasting.

PRE-RAMADAN EDUCATION 

The pre-Ramadan period begins 1–2 months before 
Ramadan. During this period, healthcare practitioners 
should prepare patients with T2DM who want to fast 
during Ramadan to withstand the month of fasting [2].

During this period, meetings, media campaigns, and re-
ligious leaders should increase the awareness of healthy 
fasting practices for patients with T2DM who intend to 
fast. In addition, healthcare practitioners should provide 
strategies to minimize the associated risks with fasting 
among patients with T2DM. Educational materials should 
be designed to be engaging and culturally sensitive [3].

The most important components of any Ramadan-fo-
cused educational program should include risk quantifica-
tion and stratification, instructions on self-monitoring of 
blood glucose during fasting and non-fasting hours, in-
formation on fluid hydration, and dietary advice to avoid 



IMAJ • VOL 27 • OCTOBER 2025

668

REVIEW

postprandial hyperglycemia and weight gain. In addition, 
advice on physical activity, including recommendations 
for timing and intensity of physical activity such as avoid-
ing physical activity or strenuous work before the Iftar 
meal, should be included for patients who are at risk of 
hypoglycemia. Walking in 
small groups after the If-
tar meal during Ramadan 
is common and should be 
encouraged. Notably, the Taraweeh prayers include mild 
to moderate physical activity and should be considered 
during patient instructions. Furthermore, medical man-
agement of T2DM, treatment adjustment, recognition of 
complications, and understanding of when to break the fast 
should be discussed during the pre-Ramadan period [4].

GLYCEMIC CONTROL AND GLUCOSE MONITORING 

Patients should be categorized according to their glyce-
mic control during the pre-Ramadan based on glycated 
hemoglobin, fasting plasma glucose, and self-monitoring 
of blood glucose. According to the American Diabetes 
Association consensus, patients can be stratified into 
three categories (high-risk, moderate-risk, and low-risk) 
[4] [Table 1].

with insulin, followed by sulphonylureas treatment [6]. 
Therefore, glucose monitoring is important, particularly 
during the first hours of fasting, around the Iftar meal, 
and 2 hours later. Special instruction is needed for pa-
tients with T2DM who engage in intense physical labor 

while being treated with 
anti-diabetic agents due 
to increased potential 
risk for hypoglycemia. 

In Israel, patients diagnosed with T2DM who are on 
intensive insulin therapy can purchase a continuous glu-
cose monitor at a subsidized price as part of the health 
benefits. In general, patients using these monitors can 
achieve better glycemic control [7]. Therefore, healthcare 
practitioners should consider the patient's compliance 
and ability to self-monitor their glucose while assessing 
the risk of hypoglycemia during pre-Ramadan and Rama-
dan fasting [6]. 

During pre-Ramadan, many patients start to fast at 
least twice a week, mainly on Monday and Thursday, as 
a religious recommendation whenever feasible. This cus-
tom can serve to assess the individual's ability before the 
daily fasting of Ramadan. Interestingly, many patients 
with T2DM want to fast during Ramadan. This desire 
represents an opportunity to empower them to manage 
their glucose profile better. 

DIET AND LIFESTYLE INSTRUCTIONS DURING PRE-RAMADAN 

During the month of Ramadan, marked changes in eat-
ing patterns occur. Dietary recommendations for patients 
with T2DM should be provided by a registered dietitian 
or nutrition professional. They should include principles 
of healthy eating behaviors focusing on preventing hypo-
glycemia during fasting and postprandial hyperglycemia 
after the Iftar meal [8]. In addition, recommendations 
should be individualized according to patient preferenc-
es, lifestyle, age, co-morbidities such as chronic kidney 
disease and congestive heart failure (CHF), and socio-
economic status. Dietary recommendations must be cul-
turally adapted and accessible [9]. It is important that 
patients with T2DM intending to Ramadan fasting have 
their Suhoor meal regularly and remain hydrated. For the 
Iftar meal, it is recommended to avoid consuming simple 
carbohydrates and sweets. 

Physical activity should be reduced during fasting 
hours and can be increased after Iftar meals. Activities 
should be planned holistically and comprehensively, con-
sidering the patient's abilities, medication regimens, and 
nutrition plans.

Table 1. Risk category and general recommendations*

Risk category Medical recommendations Fasting safety

Low

Medical evaluation

Fasting is safeMedical adjustment

Glucose monitoring

Moderate

Medical evaluation

Fasting is uncertainMedical adjustment

Strict glucose monitoring

High Instruct patients not to fast Fasting is not safe

*For detailed data, see the Israeli National Health Interview Survey [1], 
diabetes and Ramadan practical guidelines from 2021 [4], and fasting 
during Ramadan in Israel [10]

PRE-RAMADAN PLANNING IS CRUCIAL FOR SAFE RAMADAN 
FASTING IN PATIENTS WITH TYPE 2 DIABETES MELLITUS 

Glucose variability is an important issue that should 
be addressed during Ramadan fasting, considering that 
increased glucose variability is associated with increased 
oxidative stress and accelerated atherosclerosis [5]. 

Data generated from continuous glucose monitoring 
studies during Ramadan have shown exaggerated glucose 
peaks in patients with T2DM after the Iftar meal. This 
peak occurs in response to a carbohydrate-rich meal and 
higher glucose excursions appear among patients treated 
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ANTI-DIABETIC TREATMENT 

In the current article, we focused on two main classes: 
incretin-based therapy and SGLT2i. They are used ex-
tensively in managing T2DM [10], but there is a lack of 
published data concerning SGLT2i use during Ramadan 
fasting. 

INCRETIN BASED THERAPY

Incretin-based therapy includes the glucagon-like pep-
tide-1 receptor (GLP-1Rc) agonists and dipeptidyl pepti-
dase-4 inhibitors (DPP-4i) treatments [11,12]. These two 
therapies are safe modalities during the month of Rama-
dan as a monotherapy or in combination with metformin 
and other anti-diabetic treatments. 

Studies concerning these two therapies have demon-
strated their safety for T2DM patients fasting during Ra-
madan [12,13]. These two groups of agents carry a min-
imal risk of hypoglycemia, 
and no dose adjustment is 
required for patients with 
T2DM during Ramadan 
fasting. However, frequent self-blood glucose monitor-
ing is needed, particularly for patients using add-on ther-
apy with insulin or insulin secretagogues with a potential 
risk for hypoglycemia such as sulphonylureas and megli-
tinides (repaglinide). 

For GLP-1Rc agonist initiators, it is essential to be-
gin treatment during the pre-Ramadan period to achieve 
a steady therapeutic dose effect and prevent undesired 
gastrointestinal adverse reactions. During pre-Ramadan, 
dose adjustment to achieve glycemic control is acceptable; 
however, up-titration during Ramadan is not recommend-
ed due to the risk of possible gastrointestinal symptoms. 

Currently, once weekly, GLP-1Rc agonists are com-
monly used in Israel. For patients already on weekly 
GLP-1Rc agonists, no treatment modification is required. 
Notably, for a fixed-dose combination of insulin deglu-
dec and liraglutide (Xultophy® Novo Nordisk, Den-
mark), we recommend switching the dose to evening and 
adjusting the dose according to the early morning glucose 
levels before the Suhoor meal. Similarly, the first oral 
semaglutide (Rybelsus®, Novo Nordisk) was recently 
introduced. It is recommended to titrate the dose during 
pre-Ramadan. As for injectable GLP-1Rc agonists, no 
dose adjustment is required during Ramadan. 

SODIUM-GLUCOSE COTRANSPORTER-2 INHIBITORS 

Sodium-glucose cotransporter-2 inhibitors (SGLT-2i) rep-
resent a novel class in managing patients with T2DM [14]. 

The cardiorenal protective effect extends the use of this 
class of drugs for patients with heart failure and CKD 
without T2DM [15]. The mechanisms behind these car-
diorenal outcomes include a reduction in preload and 
afterload related mainly to loss of interstitial volume, 
hematocrit increase related to erythropoietin production, 
and cardiomyocyte bioenergetics improvement because 
of increased lipolysis leading to increased ketone bodies. 
This improvement acts as an efficient energy fuel sub-
strate. The inhibition of sodium–hydrogen exchange rep-
resents this class's pivotal mode of action [16]. Moreover, 
decreased blood pressure and weight reduction are also 
beneficial effects.

According to previously reported data, using this class 
during Ramadan fasting seems safe [17]. Recently, Na-
khleh and colleagues [18] reported that in the majority of 
these studies, elderly patients were excluded, the mean 

age was 52.2 ± 4.5 
years; therefore, it is of 
significant importance 
to evaluate patients 

during the pre-Ramadan period, considering the patient's 
age, the hemodynamic status, and the potential risk of or-
thostatic hypotension falls and dehydration, particularly 
in patients using diuretics.

During the pre-Ramadan period, healthcare practi-
tioners can categorize patients using this group accord-
ing to associated conditions [Figure 1]; thus, patients 
younger than 65 years with glycemic control and with-
out other co-morbidities, particularly cardiovascular 
patients, might be categorized as a low-risk group for 
Ramadan fasting. In contrast, elderly patients with 
other co-morbidities are at high risk for dehydration, 
volume depletion, and falling. Thus, this group might 
be categorized as a moderate to high-risk group for Ra-
madan fasting.

The current recommendations for SGLT-2i treatment 
include initiating therapy at least 2-4 weeks before the 
start of Ramadan, which is recommended to be adminis-
tered during the Iftar meal. For cardiorenal protection, it 
is recommended that treatment be initiated during pre-Ra-
madan with a lower dose. In addition, it is recommended 
that fluid intake be increased during the non-fasting hours 
of Ramadan. Dose adjustment is not required; however, 
a review of these agents and dose adjustment might be 
needed in patients with other anti-diabetic treatments, 
particularly for agents with potential hypoglycemic risk. 

Please refer to our previously published data on other 
anti-diabetic treatment modalities, including insulin [10]. 

INCRETIN-BASED THERAPY (GLP-1RC AGONISTS 
AND DPP-4I) IS SAFE DURING RAMADAN FASTING.
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SPECIAL POPULATIONS AND CONDITIONS 

Elderly patients with T2DM fasting during Ramadan

According to the Diabetes and Ramadan International 
Alliance global survey, more patients with T2DM under 
65 (87%) years of age fast than those above 65 years. 
Age itself is not considered a reason to categorize pa-
tients as high-risk for fasting during Ramadan [19]. 
Many elderly patients 
with T2DM fast the entire 
month of Ramadan safe-
ly and without complica-
tions; however, associated 
co-morbidities such as 
recurrent falls and fractures, essential tremor and Par-
kinson's disease, dementia, and visual impairment cate-
gorize this group of patients at a higher risk for fasting 
during Ramadan [20]. In addition, elderly patients with 
long-duration T2DM are more likely to have microvas-
cular (retinopathy, nephropathy, and neuropathy) and 
macrovascular (coronary artery disease, stroke/tran-
sient ischemic attack, and peripheral vascular disease 
complications. Therefore, healthcare practitioners must 
assist the risk stratification of this population to pro-
vide them with appropriate instructions for safe fasting 
during Ramadan. 

T2DM AND ASSOCIATED CARDIOVASCULAR DISEASE 
DURING RAMADAN FASTING 

CHF data from the Gulf CARE, a multicenter study con-
ducted in the Gulf region, disclosed no difference in the 
proportion of CHF hospitalization in patients with T2DM 
during Ramadan and other non-Ramadan days. Favorable 
effects were reported regarding volume status, reduction 
in atrial fibrillation, and total cholesterol during Rama-

dan [21]. A retrospec-
tive review of clinical 
data also disclosed no 
differences in hospital-
izations during pre-Ra-
madan, Ramadan, and 

post-Ramadan periods [22]. Moreover, in a meta-analysis 
reviewing the outcomes of stroke, CHF, and myocardial 
infarction, the incidence of cardiovascular events during 
Ramadan fasting was similar to non-fasting periods [23]. 
Data regarding stroke during Ramadan among patients 
with T2DM are conflicting. In a cross-sectional study, 
Assy et al. found that T2DM patients were not hospi-
talized more for ischemic or hemorrhagic stroke during 
Ramadan than in pre- and post-Ramadan periods [24,25]. 

In contrast, others reported an increased association 
of stroke during Ramadan fasting [26]. Overall, there is 
no increase in cardiovascular outcomes during Ramadan 

Figure 1. Risk stratification of patients with T2DM using SGLT-2i during Ramadan

CHF = congestive heart failure, CKD = chronic kidney disease, DPP-4i = dipeptidyl peptidase-4 inhibitors, GLP-1Rc agonists = glucagon-like 
peptide-1 receptor agonist, SGLT-2i = sodium-glucose cotransporter 2 inhibitors, SUs = sulphonylureas disease, T2DM = type 2 diabetes mellitus, 
TIA = transient ischemic attack

Low-risk category

•	 Mean age ~65 years

•	 �Controlled diabetes HbA1c ≤ 7.5%

•	 �Used as monotherapy/add-on 
metformin/incretin-based therapy 
(GLP-1Rc agonists or DPP-4i)

Moderate- to high-risk category

•	 Elderly patent > 65 years

•	 Uncontrolled diabetes

•	 Associated severe co-morbidities

•	 Decompensated CHF, stroke/TIA

•	 Advanced CKD

•	 Patients using diuretics

•	 �Patients with orthostatic 
hypotension and recurrent falls

•	 �SGLT-2i in combination with 
insulin, Sus, and other insulin 
secretagogues

SGLT-2i

SPECIFIC POPULATIONS, SUCH AS ELDERLY 
PATIENTS AND BEDOUINS LIVING IN THE NEGEV, 

NEED THOROUGH ASSESSMENTS AND INSTRUCTIONS 
DURING THE PRE-RAMADAN PERIOD.
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fasting. Therefore, patients who insist on fasting should 
receive a thorough risk assessment during the pre-Rama-
dan period from healthcare practitioners who can provide 
fasting instructions for safe fasting with T2DM. Treat-
ment adjustment following their clinical symptoms and 
laboratory tests, including diuretics, anti-diabetic treat-
ment, and insulin regimens, is mandatory. 

DIABETES AND RENAL FUNCTION DURING RAMADAN FASTING 

CKD and diabetic nephropathy represent a crucial mi-
crovascular complication in patients with T2DM. The In-
ternational Diabetes Federation and Diabetes and Rama-
dan International Alliance (IDF-DAR) guidelines stratify 
patients with T2DM and CKD based on their stage and 
estimated glomerular filtration rate (eGFR), with patients 
at stage 3 and above require closer monitoring [4]. In 
our previously published articles in the Israel Medical 
Association Journal [10,27], we stratified patients with 
overt proteinuria and nephrotic syndrome in a high-risk 
category for Ramadan fasting, considering the increased 
risk of thrombosis among this group of patients and the 
increased rate of this complication in T2DM patients who 
fast during Ramadan [27,28].

Fasting during Ramadan can impact renal function, par-
ticularly in patients with an eGFR < 60 ml/min/1.73m2 [29]. 
Extra care should be taken for patients with eGFR less than 
45 ml/min/1.73m2 using SGLT-2i, particularly those with 
associated CHF treated with diuretics. Renal function tests 
and treatment adjustments should be conducted during 
pre-Ramadan and the first week of Ramadan.

BEDOUINS IN THE NEGEV FASTING DURING RAMADAN 

Bedouins in the Negev represent a specific population. 
About 301,308 Bedouins live in the Negev, and the ma-
jority (73%) live in planned cities. Rahat is the largest 
city, with a population of approximately 73,000 citizens. 
More than 83,000 (23%) live in unrecognized villages 
with limited access to healthcare facilities, electricity, 
and water supply. In a retrospective cohort study, Zimho-
ny and co-authors [26] reported a significantly increased 
risk for ischemic stroke (relative risk 1.48; 95% confi-
dence interval, 1.04–2.09) during the first 2 weeks of Ra-
madan fasting compared to non-Ramadan periods, with 
higher prevalence of risk factors such as smoking, dys-
lipidemia, T2DM, and hypertension among Bedouin Ar-
abs. The prevalence of T2DM is higher among Bedouins 
than non-Bedouins, particularly in planned cities, and for 
women [30]. This subgroup was previously stratified as a 
high-risk category for fasting during Ramadan [10]. Ex-

tra care instructions should be provided by well-trained 
healthcare practitioners who are familiar with Ramadan 
fasting and T2DM. 

CONCLUSIONS 

The pre-Ramadan period represents a golden opportunity 
for healthcare practitioners to provide diabetic patients 
with instructions for better glycemic control. Adjustments 
to treatments should be conducted during the pre-Rama-
dan period. Specific populations, such as elderly and 
Bedouin patients, patients with CHF, and those with ad-
vanced CKD, require extra care instructions for fasting 
safely during the month of Ramadan. Medical healthcare 
services, the Israel Diabetes Association, the National 
Diabetes Council, and the Ministry of Health should use 
the Ramadan period to help patients with T2DM achieve 
fasting goals. 
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Capsule

Transmission prevention target
For malaria parasites, fertilization of gametes occurs in 
the midgut of female Anopheles mosquitoes. Inhibiting 
parasite fertilization in mosquitoes prevents malaria 
parasite transmission from mosquitoes to humans, so 
transmission-blocking vaccines are important tools for 
malaria elimination. Using cryo-electron microscopy, 
Dietrich and colleagues determined the structure of the 
Pfs230-Pfs48/45 core fertilization complex isolated from 
the sexual stages of malaria parasites. This structure 

provided insight into the domains that are critical for 
complex formation. The authors demonstrated the 
importance of these domains using Pfs230 nanobodies 
and mRNA-lipid nanoparticles that block transmission. 
The findings may have potential for the development of 
transmission-blocking vaccines against malaria parasites.

Science 2025; 389: 1106 
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What power has love but forgiveness?
William Carlos Williams (1883–1963), American poet and physician closely associated with modernism and imagism

Language is a city to the building of which every human being brought a stone. 
Ralph Waldo Emerson (1803–1882), American essayist, lecturer and poet, and champion of individualism


