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Introduction 

Fasting is one of the important rituals in Islam. According to 
the Islamic faith, it is an obligation for all Muslims. It is also a 
common practice in other religions such as Christianity, Judaism, 
and Hinduism and for philosophies such as Buddhism, Taoism, 
and Jainism. Each belief or sect has a different type of fasting 
according to their creed. The fasting period and practice may 
differ. For example, the Ramadan for Sunni Muslims, Muharram 
for Alevi Muslims and Lent for Catholics are specific periods for 
fasting. Ramadan fasting lasts for 29-30 days, Muharram fasting 
for 10-12 days, and Lent fasting lasts for 40 days. The Ramadan 
fasting period may vary with the geographic region, but gener-
ally it is 12 hours long. It can be as long as 22 hours in the polar 
regions during summertime (1-4). 

The practice of fasting in Islam is a mandatory ritual for 
every healthy individuals, but fasting is be optional for those who 
are too sick to fast. But what sickness permits breaking the fast 
is not clear. Therefore, the eligibility or the lack of it to fast is 
steeped in controversy for some sick people. Particularly in the 
last 2 decades, numerous studies have been published regard-
ing the effects of religious fasting on general health. More than 
1000 articles are available on the PubMed database related to 

Ramadan and Lent/Biblical fasting. However, there is limited 
evidence for this topic, and most studies are retrospective with 
a limited number of patients. Moreover, in general, the quality is 
poor with limited conclusions to draw suggestions for clinical 
practice (5, 6). Furthermore, it is impossible to conduct random-
ized controlled trials on religious fasting to reach more conclu-
sive results. 

The main objective of the current paper is to summarize the 
current literature on Ramadan fasting and discuss the potential 
beneficial or adverse effects on patients with or at risk of car-
diovascular disease. The second aim is to propose an evidence-
based suggestion regarding who is eligible and not eligible for 
fasting. Specific highlights and consideration for each patient 
group are discussed in following sections and summarized in 
Table 1.

The effect of Ramadan fasting on health and cardiovascular 
risk factors
In general, the main aim of most fasts is to stop eating and 

drinking for a period of time. This activity change may also affect 
exercise, sleep, and smoking habits in this specific duration. 
Therefore, it is clear that lifestyle changes could have a signifi-
cant impact on the cardiovascular system (1-4).
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Table 1. Consensus statements on Ramadan fasting in patients with cardiovascular diseases

Consensus statements 

Cardiovascular prevention and cardiovascular diseases Recommendation References

All patients with type 2 DM willing to fast should be warned of strict adherence to 
medications and healthy diet during fasting ❤ 8, 18, 21, 29

All patients with CAD willing to fast should be evaluated on an individual basis by physicians, 
and potential risks must be discussed. ❤ 22, 23, 25, 26

Fasting may be tolerated in most patients with stable chronic coronary syndrome. ❤ 22, 23, 25

Fasting should be avoided in patients with CKD accompanied with CAD owing to increased 
risk of kidney injury and thrombosis. ❤ 20

Fasting should be avoided in patients with recent PCI (within three months), because of 
dehydration associated risk of stent thrombosis.  ❤ 26

Fasting should be avoided in patients with recent acute coronary syndrome (within three 
months).  ❤ 26

Patients with heart failure (HF)

All patients with HF willing to fast should be warned of strict adherence to prognostically 
important medications and proper diet during fasting as it can worsen the prognosis.  ❤ 24, 34, 36

All patients with HF willing to fast should be evaluated for their medications, including 
tolerability to patient-centered down-titration of diuretics during fasting.  ❤ 24, 34, 36

All patients with HF willing to fast should undergo individualized medical examination for 
potential alterations of prognostically important medications.  ❤ 24, 34, 36

All patients with HF should be evaluated for comorbidities which can potentially alter the 
prognosis related to fasting state in HF.  ❤ 24, 34, 36

Fasting may be tolerated in most patients with HF with NYHA Class I-II-III symptoms with no 
recent decompensation given the prescribed frequencies of medications can be tolerated.  ❤ 24, 34, 36

Fasting should be avoided in patients with HF with NYHA Class IV symptoms.
 ❤ 24, 34, 36*

Patients with HF requiring administration of medications during the time window of fasting, 
which should be individualized according to season, should be advised against fasting.  ❤ 24, 34, 36

During Ramadan fasting, excess licorice consumption may create a state of hypernatremia, 
hypokalemia, and increased fluid volume, which can cause serious life-threatening 
complications; therefore, should be avoided in patients with HF.

 ❤ 27

Patients with hypertension (HT)

All patients with HT willing to fast should be evaluated on an individual basis by physicians, 
and potential risks must be discussed.  ❤ 38, 39, 40, 42

All patients with HT willing to fast should be warned about strict adherence medications and 
healthy diet during fasting.  ❤ 38, 39, 40, 42

Fasting may be tolerated in patients with controlled HT.
 ❤ 38, 39, 40, 42

If possible, thrice daily medications may be switched to twice daily (before fasting starts and 
after breaking fast in the evening).  ❤ 38, 39, 40, 42

If possible, single pill strategy (once-daily medication) with long-acting preparations may be 
preferred.  ❤ 38, 39, 40, 42

Fasting should be avoided in patients with uncontrolled HT.
 ❤ 38, 39, 40, 42

Diuretics are not recommended during fasting, especially in hot climates. 
 ❤ 38, 39, 40, 42

Patients with arrhythmias

All patients with atrial arrhythmias willing to fast should be evaluated on an individual basis 
by physicians, and potential risks must be discussed.  ❤ 24, 47
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All patients with ventricular arrhythmias willing to fast should be evaluated on an individual 
basis by physicians, and potential risks must be discussed.  ❤ 35, 45, 49, 54

Fasting may be tolerated in the majority of patients with atrial fibrillation and 
supraventricular arrhythmias.  ❤ 24, 47

All patients with intracardiac devices may be evaluated on an individual basis, and fasting 
may be allowed depending on their heart failure or arrhythmia status.  ❤ 48*

Fasting should be avoided in patients with HOCM owing to the risk of dehydration.
 ❤ 48, 55*

Fasting should be avoided in patients with Brugada syndrome.
 ❤ 49, 50, 51, 52

Fasting should be avoided in patients with long-QT syndrome.
 ❤ 53

Fasting should be avoided in patients with uncontrolled ventricular arrhythmias.
 ❤ 35, 45, 49, 54

Recommendations for exercise during Ramadan fasting

Exercise is recommended after sunset and before sunrise to prevent the occurrence 
of progressive dehydration because of sweat losses, insufficient fluid and electrolyte 
consumption

 ❤ 56, 57, 58, 59, 
60, 61

Competitive physical activities such as football and volleyball should be organized after 
sunset.  ❤ 56, 57, 58, 59, 

60, 61

Training loads, food and fluid intake, and sleep habits of the athletes should be monitored 
carefully if the athletes are training or competing during Ramadan fasting.  ❤ 56, 57, 58, 59, 

60, 61

Performing intense training sessions in the early evening or the late afternoon may be 
considered.  ❤ 56, 57, 58, 59, 

60, 61

Other cardiovascular disorders

All patients with valvular heart disease willing to fast should be evaluated on an individual 
basis by physicians, and potential risks must be discussed.  ❤ 48*

All patients with pulmonary hypertension willing to fast should be evaluated on an individual 
basis by physicians, and potential risks must be discussed.  ❤ 48*

Fasting may be tolerated in patients with mild to moderate valvular heart disease.
 ❤ 48*

Fasting may be tolerated in patients with mild to moderate pulmonary hypertension.
 ❤ 48*

Fasting should be avoided in patients with severe valvular heart disease.
 ❤ 48*

Fasting should be avoided in patients with severe pulmonary hypertension.
 ❤ 48*

Cardiovascular drug therapy during Ramadan fasting

Patients should seek medical advice before Ramadan and be advised to discuss their drug 
therapy and dosage regimen adjustments with their physician.  ❤ 62, 63, 64

Patients with higher risk of adverse drug reactions (elderly who have impaired kidney 
functions, poly pharmacy, and multiple comorbidities, etc.) should be monitored closely.  ❤ 62, 63, 64

If possible, thrice daily medications may be switched to twice daily or once daily regimens if 
there are equivalent alternatives.  ❤ 39, 62, 63, 64

If possible, once daily regimens may be preferred.
 ❤ 39, 62, 63, 64

Green heart refers to “is indicated, is recommended,” yellow heart refers to “may be indicated, may be recommended,” red heart refers to “contraindicated, not recommended, should 
be avoided.”
*These patient groups are less studied in the literature. Therefore, the recommendations are determined as expert opinion.
**Specific recommendations about individual drugs are mentioned in the text.
CAD - coronary artery disease, CKD - chronic kidney disease, DM - diabetes mellitus, HF - heart failure, HOCM -  hypertrophic obstructive cardiomyopathy, PCI - percutaneous coronary 
intervention



Ramadan fasting has unique properties common with inter-
mittent fasting, which is currently a popular eating pattern used 
for losing weight with alternating cycles of fasting and eating 
periods. During Ramadan fasting, food and fluid intake is forbid-
den daily from dawn to sunset for a month. Different from other 
fasting regimens like caloric restriction, Ramadan fasting is time-
restricted, intermittent, and circadian. Ramadan fasting is a form 
of intermittent fasting where the eating pattern shifts to a noctur-
nal eating pattern, but the major limitation of Ramadan fasting 
involves the complete restriction of fluid intake including water 
during the fasting period. Intermittent fasting has positive effects 
on insulin resistance and cardiovascular risk markers (7, 8). 

Ramadan fasting has also positive effects on decreasing psy-
chological stress, depression, and anxiety (9-11). In addition, Rama-
dan fasting, which is a religious duty, is associated with decreased 
heart rate, respiratory rate, and blood pressure (BP) (12).

Since 17.9 million people die every year due to cardiovascu-
lar diseases (CVD), the effects of the fasting on CVD continue to 
be the subject of many studies (13, 14). Inflammation and oxida-
tive stress are increasingly emphasized today as contributors to 
a range of disease states, and a kind of predictor of cardiovas-
cular risk is being considered. Ramadan fasting reduces the 
concentration of pro-inflammatory factors contributing athero-
sclerosis, such as homocysteine, interleukin-6 (IL-6), or C-reac-
tive protein (CRP) (15). Both systolic and diastolic BP reduce 
during the fasting (16, 17). This is explained by a decrease in 
sympathetic tone counterbalanced by an increase in parasym-
pathetic tone. Higher vagal activity has been associated with 
decreased levels of inflammatory cytokines (18). Therefore, the 
fasting appears to be effective in lowering BP and may reduce 
CVD mortality (19). The fasting also appears to have a positive 
effect on blood lipids such as HDL, LDL, triglycerides, and very 
low-density lipoprotein levels, resulting in a decrease in the 
average Framingham risk score of 13.8 to 10.8 (17). 

The relationship between intermittent fasting and diabetes is 
complicated. The data do not consistently support improve-
ments in fasting glucose levels, which may be due to a latency 
period or missed glucose fluctuations during the day (18). 
Therefore, patients with type 2 diabetes mellitus require close 
monitoring during Ramadan fasting. Carbohydrate intake should 
be discouraged, and physical activity should be encouraged to 
improve insulin sensitivity and associated glucose metabolism 
(19). Depending on the geographic location, the climate and sea-
sonal timing of Ramadan fasting may differ. Especially, geo-
graphic locations with warmer climates and long fasting hours 
increase the risk of hypoglycemia and dehydration in fasting 
people. Moreover, after long periods of fasting excessive caloric 
intake can worsen the clinical status of patients. Therefore, 
patients should be warned to ensure strict adherence to a 
healthy dietary pattern during Ramadan. Fasting of patients with 
chronic kidney disease (CKD) may lead to dehydration and 
hyperviscosity, predisposing them to further kidney injury and 
thrombosis of the calcified blood vessels. Pre-existing CVD and 
early increase in serum creatinine levels are the main risk fac-
tors (20). In a meta-analysis of two studies covering 648 patients, 

fasting individuals had a lower risk of coronary artery disease 
with an odds ratio of 0.65 (CI 0.46-0.94) (21). Temizhan et al. (22) 
reported a significantly lower incidence of hospitalization for 
acute coronary syndromes during the fasting month of Ramadan 
in Turkey while Burazeri et al. (23) reported a 72% reduction in 
the risk of acute coronary syndrome in Muslims who fasted 
regularly during Ramadan in Albania.

The effect of Ramadan fasting after a cardiovascular event
The fasting may provide cardiac protection even after a car-

diovascular event. Several studies have observed that Muslims 
with a history of ischemic cardiomyopathy had a decreased 
incidence of acute decompensated heart failure during Ramadan 
compared to the rest of the year (19, 24). 

Most patients with stable heart disease can fast without any 
significant complications. Patients taking medications thrice 
daily may be switched to twice daily or once daily regimens (25). 
Fasting within the first 3 months can be dangerous in newly 
revascularized patients following an acute coronary syndrome 
(26). Thrombosis risk is higher in patients with high SYNTAX 
(score >22) or after a complex PCI procedure (26). The main fac-
tor is thought to be dehydration and, therefore, a tendency to 
stent thrombosis especially in the summertime fasting (26). After 
3 months, fasting may become safe in those patients. Although 
there is no definite consensus, it seems safer for stable patients 
who are followed up with proper medical treatment after an 
acute coronary syndrome to fast after completing the first 3 
months following the index event. Changing the schedule of 
long-acting dual antiplatelet therapy for fasting does not cause 
any significant adverse event after that period (26). However, 
individual evaluation of patients with coronary artery disease is 
essential. This period can be extended based on the individual 
risk assessment, especially in high-risk patients. 

During Ramadan fasting, excess licorice consumption may 
cause hypernatremia, hypokalemia, and increased fluid volume, 
which may trigger severe life-threatening complications such as 
hypertensive pulmonary edema in patients with CVD (27). It is 
also important to educate and follow up patients on drugs with 
a narrow therapeutic window such as warfarin and digoxin dur-
ing fasting because, with the changing diet and dehydration, 
serum concentration of these drugs could be affected, leading 
to increased bleeding or intoxication risk (28, 29). Therefore, 
patients should be warned before the fasting month, not to 
change the dietary components during the eating periods 
between the fasting periods.

Ramadan fasting with heart failure
During the intermittent fasting periods, ketosis could develop 

due to several hours of abstinence from food. In relation to this 
ketotic state, several observations and scientific studies have 
been undertaken. The most interesting one is related to the 
heart failure (HF) status. Ketotic bodies are a better source of 
fuel for a failing heart simply by facilitating oxidation of the mito-
chondrial coenzyme Q coupling and improving the free energy of 
cytosolic ATP hydrolysis (30). Energetically, mitochondria of the 
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failing myocardium seeks the ketogenic state created by fasting 
or SGLT-2 inhibitors which have recently been shown to improve 
prognosis (31). In relation to the reduced capacity to oxidize fatty 
acids, ketone body oxidation becomes the main fuel source for 
both HFrEF and HFpEF (32). Besides, it has recently been shown 
that ketone bodies at low levels, as observed during the fasting 
state, may exert beneficial effects on endothelial cells by modu-
lating the inflammatory status, though the high levels observed 
during diabetic ketoacidosis might yield detrimental conse-
quences (33). Hence, hypothetically, a mildly ketotic environ-
ment created by fasting seems to provide an advantage in 
patients with HF. 

Literature regarding the outcome of patients with HF and 
fasting is limited. However, Salam et al. (24) have shown, 
according to the registry data from the Middle East, that patients 
admitted with acute HF during Ramadan had significantly lower 
prevalence of symptoms and signs of systemic congestion com-
pared with patients hospitalized in other months. Furthermore, 
acute HF hospitalization in Ramadan was not linked to worse 
prognosis in several analyses (24). This analysis was confirma-
tory to a previous one which investigated a 10-year trend in 
hospitalizations for acute HF and showed that there was no dif-
ference in the number of acute HF hospitalizations during fasting 
in Ramadan compared to the non-fasting months (34). It seems 
the fasting state resulted in a dried and hence decongested 
state secondary to abstaining from water and salt ingestion as 
reported by Hassan et al. (35) who has shown a reduction in 
plasma brain natriuretic peptide levels in patients with mild to 
moderate chronic kidney disease, though, the glomerular filtra-
tion rate remained unchanged. Another study by Abazid et al. 
(36) investigated the influence of Ramadan fasting on outcomes 
of chronic HF outpatients. They showed that during Ramadan 
fasting, 8% of HF patients developed instability, and those 
patients were significantly less adherent to either medications 
or diets compared to those who remained stable during Ramadan 
along with a similar distribution of the NYHA functional class 
before Ramadan period. Recently, Nielsen et al. (37) showed 
that intravenous administration of hydroxybutyrate, which 
resulted in significant increase in cardiac output, stroke volume, 
and ejection fraction among chronic HFrEF patients, indirectly 
verified the scientific observation that a mild ketotic state like 
fasting would be advantageous to the failing heart. 

In conclusion, given the fasting-generated positive impact of 
the ketotic state, overall fasting seems beneficial for failing car-
diomyocytes along with safety signals derived from the registry 
data. However, there is a risk of abandoning medications and 
diet, which can potentially deteriorate the prognosis. Hence, 
adjustment of medications prior to planned fasting by pre-fast-
ing scheduled visits might help adapt to and overcome poten-
tially hazardous complications. Of note, achieving once-daily 
medication either before or at the end of fasting might not be 
possible for some patients. Hence, an individualized approach 
should be undertaken whenever possible and solutions dis-
cussed mutually. 

Ramadan fasting and hypertension
Many factors may theoretically influence BP during Ramadan 

fasting. These include feeding patterns, sleep changes, type of 
antihypertensive agents, and changes in the timing of medica-
tion intake. People may wake up before sunrise for the first meal, 
return to sleep, fast for the rest of the day, and some add an 
afternoon nap during this month. These behavioral changes 
might cause alterations in BP level. 

People with mild hypertension can safely undertake 
Ramadan fasting with once-only daily preparation (38). It has 
been reported that ambulatory BP in treated hypertensive 
patients did not differ before and during Ramadan in fasting 
individuals (39). This has been also confirmed that in patients 
with controlled grade 2-3 hypertension - 24-hour ambulatory BP 
recordings do not change during Ramadan fasting (40). Taking 
antihypertensive medications twice daily (before fasting starts 
at dawn, and just after breaking the fast in the evening) seems 
to be the correct regimen for BP control. A recent study 
assessed BP changes during Ramadan fasting in prehyperten-
sive and hypertensive patients who did not use antihypertensive 
agents (41). The study revealed that during Ramadan, there was 
a significant reduction in BP, including during the 24-h ambula-
tory BP monitoring. These studies conclude that Ramadan fast-
ing could be well-tolerated in patients with uncomplicated 
essential hypertension (42). The variations in BP are minimal 
and are probably related to the changes in activity, sleep, and 
also feeding patterns. However, these studies have certain limi-
tations (41, 42). They were carried out when Ramadan fell in 
winter when the fasting duration was around 12 hours. However, 
if Ramadan falls in summer, the required period for fasting can 
last up to 18 hours. Therefore, the pharmacokinetic and pharma-
codynamic effects of longer fasting periods are unknown, espe-
cially in hot climates.

An increased number of hypertension-related visits to emer-
gency departments in Ramadan has been reported (43). Poor 
compliance with the treatment regimens by fasting patients or 
other neuroendocrine changes induced by unaccustomed hun-
ger periods might have contributed to this finding. Fasting 
patients with hypertensive emergencies should be treated 
appropriately, including by intravenous medications.

Patients with arrhythmias  
There is little evidence on the effects of fasting in patients 

with arrhythmias in the current literature. Two studies have 
evaluated the effects of Ramadan fasting on heart rate variabil-
ity which is an important predictor of arrhythmias and reported 
that fasting affects both heart rate variability and the balance 
between the parasympathetic and sympathetic system (44, 45). 
In experimental animal studies, it has been reported that hypo-
glycemia can induce fatal cardiac arrhythmias (46). During the 
evaluation of these patients, clinicians should be aware of the 
potential role of fasting in triggering arrhythmias.

Salam et al. (47) have evaluated the effects of Ramadan fast-
ing on atrial fibrillation burden and hospitalization. They showed 
a neutral effect of the fasting on atrial fibrillation, and the inci-
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dence was not different when compared a month before 
Ramadan fasting. In another study from the same authors, the 
incidence of atrial arrhythmias was not increased in patients 
with HF during Ramadan fasting (24). However, sleep cycle dis-
turbance observed during the fasting and eating periods can 
increase the incidence of atrial fibrillation (25, 48). Moreover, 
fasting significantly increases mean INR values in patients 
receiving warfarin therapy, whereas INR values decreases after 
Ramadan fasting (28). Based on the abovementioned data, fast-
ing may be well-tolerated in most of patients with supraventricu-
lar arrhythmias and atrial fibrillation (48). Anticoagulant drugs, 
especially warfarin, can be managed in accordance with clinical 
follow up (48). Here, the pre-fasting visit for education of the 
patient on how to receive medications and what precautions 
should be covered is extremely important to ensure adverse 
outcomes do not increase during the fasting month of Ramadan.

It has been shown that glucose-induced insulin secretion 
unmasks ST segment elevation in patients with Brugada syn-
drome (49-51). Morphological changes and augmentation of ST 
elevations occur more frequently after post-prandial periods, 
especially following dinner (49-51). However, ECG abnormalities 
can be unmasked after full stomach tests with large meals (51). 
After a long fasting period, a heavy dinner can cause fatal 
arrhythmias in patients with the Brugada syndrome (52). Patients 
with Long-QT syndrome type 2 have been reported to have 
abnormal pancreatic functions, including increased incretin and 
insulin secretions which lead to low plasma glucose levels (53). 
Hypoglycemia could easily cause QT prolongation leading to 
malignant arrhythmias in these patients (53). Therefore, patients 
with Brugada syndrome and Long-QT syndrome type 2 are 
advised not to fast during Ramadan (47, 53). Kahraman et al. (54) 
reported that the frequency of idiopathic premature ventricular 
complex is increased during the fasting and decreased after 
intermittent fasting. Patients with ventricular arrhythmias should 
be evaluated on an individual basis for fasting as there are no 
randomized clinical trials in the current literature. Patients with 
uncontrolled ventricular arrhythmias should also avoid fasting 
during Ramadan (47).

It is recommended that patients with hypertrophic obstruc-
tive cardiomyopathy (HOCM) avoid dehydration which may pre-
cipitate symptoms of dyspnea and syncope (55). Based on this 
recommendation, patients with HOCM should avoid fasting, 
which can induce these symptoms (47).

Patients with intracardiac devices should be evaluated on 
an individual basis with regard to the underlying cardiac disease 
and its current status (47). Electrolyte abnormalities during long 
fasting periods in patients on-treatment with diuretics may alter 
pacemaker functions (47).There is very limited data on the other 
forms of cardiac arrhythmias in the current literature. 

Fasting and sports
With the time-restricted, intermittent, and circadian nature 

of Ramadan fasting, athletes and non-athletic people are prone 
to develop dehydration and sleep disturbances. There is a grow-
ing consensus that through increasing lipolysis in muscles and 

adipose tissue, physical training and fasting have beneficial 
effects on body composition and health (56-61). It is especially 
important for athletes, as they need to control their body compo-
sition to optimize the balance between lean and body fat mass 
to improve their performances (55-58). To prevent hypoglycemia, 
moderate intensity exercise during fasting is suggested. Rather 
than training in the morning, training in the evening is associat-
ed with an enhanced aerobic performance during fasting (58). 
As the activity of fat-burning enzymes is increased with fasting, 
athletes may wish to train in the fasting state in the pre-season. 
However, fasting may cause deterioration of performance in 
some events; therefore, regulation of the training schedule may 
minimize such effects (56-61). It is important to be careful about 
some rules during exercises in the Ramadan (56-61): 
• Fasting should not be used as an obstacle for not perform-

ing exercises. 
• Adding daytime naps into the schedule during fasting can 

help rest the body.
• In such conditions, body weight loss or mood changes in 

athletes should be monitored closely. 
• Since the most significant anxiety occurs in the early part of 

Ramadan, appropriate coping strategies should be gradually 
applied at least two weeks prior to Ramadan. 

• If the training or competition is scheduled late in the day, to 
preserve glycogen stores and to limit sweat losses, athletes 
should restrict their physical activity before the training or 
competition. 

• Individual monitoring of each fasting athlete can minimize 
the risk of illness and injury. 

Recommendations of exercise for untrained and trained 
subjects during Ramadan fasting are shown in Table 1 (56-61). 

Fasting and CV drug therapy
Fasting is the behavior of restricting or abstaining from food 

intake or intake of particular foods and has been part of religious 
rituals such as Ramadan. During fasting an individual must also 
refrain from consuming oral medicines and using intravenous 
fluids. Fasting periods change drug pharmacokinetics which 
may result in altered pharmacodynamic effects, treatment fail-
ure, and increased risk of adverse drug reactions (62). 
Furthermore, two meals daily are eaten within a short overnight 
span during Ramadan, particularly in summer. The first meal 
might be taken immediately after sunset and the second one 
around five to six hours later. So, adjustments of drug intake 
according to the Ramadan rhythm is not easy and interferes 
with medication adherence and compliance (63).

The journey of particular drug in the human body can be 
summarized in four basic steps: absorption, distribution, metabo-
lism, and excretion (62). Along with the administered dose, these 
steps determine plasma drug concentrations. Maintaining the 
plasma drug concentration in the therapeutic window is an 
essential requirement for drug safety and also effectiveness 
(62). has a major role in these processes and affects the bio-
availability of drugs. Fasting also affects drug metabolisms by 
modulating the activity of drug metabolizing enzymes involved 
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(62). Drug intake according to the summary of product charac-
teristics is vital for maintaining steady state plasma levels within 
the therapeutic range. So, changing the time intervals between 
doses may result in fluctuations of the plasma levels, particu-
larly for drugs that are given in multiple doses. Previous studies 
have revealed that a majority of patients change the intake pat-
tern of their drugs during Ramadan (63).

Islamic scholars have recently reached a consensus regard-
ing the acceptable usage of both oral and parenteral therapeu-
tics during fasting in Ramadan (64). These drugs include eye and 
ear drops, vaginal pessaries and washes, injections through the 
skin, muscle, joints or veins (excluding intravenous nutrition), 
oxygen and anesthetic gases, sublingual nitrate tablets, mouth-
washes, gargle or oral sprays provided nothing is swallowed, 
and substances absorbed through the skin.

Cardiovascular drug therapy covers a wide spectrum of 
medications and some of them have a narrow therapeutic win-
dow such as warfarin. Besides alterations of cardiovascular 
drug pharmacokinetics and pharmacodynamics due to the fast-
ing state, changing the timing of a twice-a-day regimen to fit with 
the start and end of fasting can affect bioavailability, with risks 
to effectiveness and adverse reactions, especially for drugs 
with a narrow therapeutic window (63). Although studies on 
antihypertensive agents have shown no difference in safety and 
effectiveness during Ramadan fasting when administration 
times have changed, the data about other cardiovascular thera-
peutic areas are scarce (39). A recent consensus document 
prepared by the British Islamic Medical Association (BIMA) has 
summarized important points about cardiovascular medication 
usage during Ramadan fasting (48).

Briefly, some recommendations about cardiac medication 
usage during Ramadan can be summarized as follows;
• Diuretics (Loop and thiazide diuretics, aldosterone antago-

nists) can augment dehydration during fasting, which may 
increase adverse drug reactions such as acute kidney 
injury and electrolyte imbalances. However, withdrawal 
may cause worsening HF or uncontrolled hypertension. 
Dose reduction may be considered in patients with HF after 

careful evaluation by a cardiologist. Taking at suhoor should 
be considered due to the risk of disturbed sleep from noctu-
ria. Close monitoring of kidney functions and electrolyte 
levels should be considered, particularly for patients who 
are taking higher maintenance doses and/or have elevated 
baseline creatinine levels. Elevated risk should not be over-
looked in the summer session due to the longer fasting time 
and increased risk of dehydration. 

• Angiotensin Converting Enzyme inhibitors, Angiotensin II 
Receptor Blockers, and Neprilysin inhibitors can augment 
dehydration during fasting, which may increase adverse 
drug reactions such as orthostatic hypotension, electrolyte 
imbalances, and acute kidney injury. Withdrawal may cause 
worsening of HF or uncontrolled hypertension. Close moni-
toring of kidney functions and electrolyte levels should be 
considered, particularly in patients who are taking higher 
maintenance doses and/or have elevated baseline creati-
nine levels. Elevated risk should not be overlooked in the 
summer session due to the longer fasting time and increased 
risk of dehydration. Taking medicines after iftar should be 
considered. Taking medicines immediately after large meals 
may cause hypotension and orthostatic symptoms.

• Dehydration during fasting may increase adverse drug 
reactions of Beta Blockers (i.e. orthostatic hypotension). 
However, withdrawal may cause worsening angina, HF, car-
diac arrhythmias, and uncontrolled hypertension. Taking 
medicines after iftar should be considered to avoid dizzy 
spells. Taking medicines immediately after large meals may 
cause hypotension and orthostatic symptoms. Splitting the 
daily dose should be considered.

• Dehydration during fasting may increase adverse drug 
reactions of Calcium Channel Blockers (i.e. orthostatic 
hypotension). Withdrawal may cause worsening angina and 
uncontrolled hypertension. Taking medicines after iftar 
should be considered to avoid dizzy spells. Taking medi-
cines immediately after large meals may cause hypotension 
and orthostatic symptoms.

• Dehydration associated worsening kidney functions and 
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Table 2. Risk Stratification for fasting during Ramadan based on the underlying disease and symptomatic status

Low risk High risk

Controlled hypertension Recent myocardial infarction

Stable angina pectoris Recent percutaneous coronary intervention

Heart failure (patient with no recent decompensation) Heart failure (Class IV)

Mild-Moderate valvular diseases Heart failure patients hospitalized for decompensation within 6 months

Mild-Moderate Pulmonary Hypertension Severe pulmonary hypertension

Atrial fibrillation Severe valvular diseases

Supraventricular tachycardia Brugada syndrome

Long QT syndrome 

Hypertrophic obstructive cardiomyopathy

Uncontrolled ventricular arrhythmia

Uncontrolled hypertension



electrolyte imbalances may cause Digitalis toxicity. Digoxin 
can be taken anytime. Close monitoring of kidney functions 
and electrolyte levels should be considered.

• Warfarin has many drug and food interactions. Fasting 
influences the pharmacodynamic effects of warfarin (may 
lower the time in therapeutic window levels) (65). Warfarin 
can be taken anytime. Close monitoring of INR values 
should be considered. In order to keep the INR level con-
stant in patients using coumadin, it is recommended not to 
change the amount of green vegetables consumed during 
Ramadan.

• Direct Oral Anticoagulants (DOACs) and posology have 
some important considerations. If taken early in suhoor and 
then late in iftar, there may be an un-anticoagulated period 
in patients who are taking apixaban and dabigatran. It is 
important to note that withdrawal may cause stroke and 
systemic embolism. Once daily DOACs may be considered. 
Due to increased bioavailability, rivaroxaban should be 
taken after iftar.

• If taken early in suhoor and then late in iftar, there may be a 
loss of pharmacodynamic effect in patients who are taking 
ticagrelor. Withdrawal may cause thromboembolic compli-
cations such as acute coronary syndrome, stent thrombo-
sis, and stroke. So, once daily antiplatelet agents may be 
considered.

• Sodium–glucose co-transporter 2 inhibitors (SGLT2i) have 
small increased risk of ketoacidosis, dehydration and pos-
tural hypotension that may be augmented with fasting (66). 
On the other hand, withdrawal may potentially cause wors-
ening HF. 

Conclusions

Based on the abovementioned data, we have classified the 
patients as low and high risk according to their diseases and 
symptom status (Table 2). Patients with high risk are advised not 
to fast during Ramadan. Patients with low risk can fast during 
Ramadan but their eligibility for fasting should be assessed indi-
vidually. Pre-Ramadan clinical assessment is an essential com-
ponent of management of patients with CVD. This should be 
focused on the assessment of multiple factors including age, 
fragility, functional capacity, symptoms, lifestyle, medications, 
and other concomitant diseases such as diabetes or CKD. The 
potential risks and benefits of fasting should be discussed with 
the patient and the final decision to fast or not should be clari-
fied individually with a patient-centered approach. It is also 
important to follow up low-risk patients who are determined to 
fast during Ramadan. Physicians may recommend a break in 
any clinical situation change.
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