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    Abstract
Ramadan fasting is observed by most of the 1.8 billion Muslims around the world. It lasts for 1 month per the lunar calendar year and is the abstention from any food and drink from dawn to sunset. While recommendations on ‘safe’ fasting exist for patients with some chronic conditions, such as diabetes mellitus, guidance for patients with cardiovascular disease is lacking. We reviewed the literature to help healthcare professionals educate, discuss and manage patients with cardiovascular conditions, who are considering fasting. Studies on the safety of Ramadan fasting in patients with cardiac disease are sparse, observational, of small sample size and have short follow-up. Using expert consensus and a recognised framework, we risk stratified patients into ‘low or moderate risk’, for example, stable angina or non-severe heart failure; ‘high risk’, for example, poorly controlled arrhythmias or recent myocardial infarction; and ‘very high risk’, for example, advanced heart failure. The ‘low-moderate risk’ group may fast, provided their medications and clinical conditions allow. The ‘high’ or ‘very high risk’ groups should not fast and may consider safe alternatives such as non-consecutive fasts or fasting shorter days, for example, during winter. All patients who are fasting should be educated before Ramadan on their risk and management (including the risk of dehydration, fluid overload and terminating the fast if they become unwell) and reviewed after Ramadan to reassess their risk status and condition. Further studies to clarify the benefits and risks of fasting on the cardiovascular system in patients with different cardiovascular conditions should help refine these recommendations.
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Introduction
There are approximately 1.8 billion Muslims in the world and 3.4 million Muslims in the UK, 93% of whom are likely to observe Ramadan fasting.1 With a significantly high and increasing prevalence of cardiovascular disease in Muslim communities, including the UK,2 healthcare professionals (HCPs) are likely to come across requests from patients asking for their suitability for Ramadan fasting.
Adult Muslims are obligated to fast during the month of Ramadan if it is safe to do so (see table 1 for fasting in major religions).3 Ramadan fasting is the abstinence of all food and drink from dawn until sunset. Taking medicines orally or intranasally is considered breaking one’s fast.4 5 Outside of the pre-dawn to sunset window, Muslims can eat, drink and take medications as normal. In a typical fast, Muslims have a pre-dawn meal (termed ‘suhoor’) and a meal at sunset to break their fast (termed ‘iftaar’). An Islamic lunar month can be 29 or 30 days and falls 11 days earlier each year compared with the Gregorian solar calendar.1 In temperate regions, when Ramadan falls in the winter, fasts are shorter. Conversely, summer fasts in some countries can be as long as 20 hours per day.3

View this table:	View inline
	View popup



Table 1 Summary of the different fasting practices in major world religions* (reproduced based on10, with permission)



Exemptions to Ramadan fasting exist for individuals whose health may come to significant harm from it.3 6 Groups such as the frail elderly and those with significant mental and/or physical health illness are exempt from fasting.7 8 Muslims are permitted to break their fast if they become unwell and can make up their fast if and when they fully recover.3 If Muslims are in doubt about their obligation to fast with respect to their medical condition, they are encouraged to consult with their HCPs and their local Islamic scholar. Many individuals who have been advised not to fast by their HCP may still choose to do so.9

Due to the absence of randomised controlled trials, guidelines or expert statements on the management of patients with cardiovascular disease who wish to undertake Ramadan fasting, we undertook a narrative review of the existing literature to underpin guidance for HCPs managing patients with cardiovascular conditions desiring to fast in Ramadan. Our work builds on a limited survey of the literature with brief recommendations by the authors of this manuscript, on behalf of the British Islamic Medical Association.10

Patients with cardiovascular disease frequently have comorbidities such as diabetes mellitus (DM) and chronic kidney disease (CKD). These conditions can interact with cardiovascular disease, such as iatrogenic hypoglycaemia triggering arrhythmias in a patient with DM.11 Therefore, it is essential to take a holistic approach when advising patients with cardiac disease undertaking Ramadan fasting. Guidance on managing patients with DM, epilepsy, adrenal insufficiency and CKD has recently been published.3 9 10 12–15


Methods
We identified publications in PubMed and Embase using the following predefined terms in various combinations: “intermittent fasting”, “fasting”, “Ramadan”, “restricted feeding”, “cardiovascular disease”, “atrial fibrillation”, “hypertension”, “channelopathies”, “cardiomyopathy” and “valvular heart disease”. We included studies that examined ‘intermittent fasting’ to broaden our evidence base, although we appreciate that some forms of intermittent fasting differ from Ramadan fasting, particularly with regard to water fasting.
We used any relevant studies, our clinical experience of managing Muslim patients fasting in Ramadan and the well-established International Diabetes Federation and the Diabetes and Ramadan International Alliance (IDF-DAR) risk stratification model16 to form a consensus statement and provide risk stratification and management recommendations for safe fasting. Although the more recently published IDF-DAR Ramadan guidelines14 introduce a scoring system, this has not been validated and is based on physician opinion derived from an online survey with a limited evidence base. As this is a very new introduction, even from a diabetes perspective, it is not known if it is better than the previous risk stratification.17 We therefore relied on their well-established risk stratification model, but as more evidence emerges in this area, a scoring system could be considered. Table 2 can therefore be used by HCPs to risk stratify patients with cardiovascular disease desiring to fast in Ramadan and provide appropriate advice.
View this table:	View inline
	View popup



Table 2 Risk stratification for fasting in patients with cardiovascular conditions based on the IDF-DAR risk categories (reproduced based on10, with permission)



What therapies and factors need to be taken into consideration in patients with cardiovascular conditions
Fasting-associated dehydration may lead to electrolyte abnormalities which could be life-threatening in patients with unstable arrhythmias, inherited arrhythmia syndromes (eg, long QT or Brugada syndrome), or on medications such as class Ic antiarrhythmics, digoxin and renin–angiotensin–aldosterone antagonists.18 Many cardiac medications can induce hypotension, potentially precipitating syncope, particularly in elderly patients with impaired baroreflexes.19 20 This may be exacerbated by dehydration or a shortened interval between a bedtime and breakfast dose if medication dosing is altered by patients trying to facilitate fasting.
Aslam and Healy21 found 42% of the 81 Southeast Asian Muslim patients they surveyed were adherent to their usual treatment schedule in Ramadan, possibly because of a disruption in their routine as a result of fasting. In patients taking antiplatelets for coronary stent implantation or anticoagulation for stroke prevention in atrial fibrillation, medication non-compliance may be fatal.

Summary of the key studies examining fasting and cardiovascular disease
Hypertension
In a prospective observational study by Aslan et al
22 assessing the safety of diuretic therapy in patients with hypertension, Ramadan fasting appeared to significantly decrease systolic and diastolic blood pressures in individuals using diuretics, which was well tolerated without complication. Eldeeb et al
23 noted improved blood pressure control in patients with hypertension, irrespective of renal function, and improved arterial compliance in those without CKD, in patients undertaking Ramadan fasting.

Chronic coronary syndrome
In an observational study of patients with chronic coronary syndrome (CCS), as defined by the European Society of Cardiology (ESC),24 Khafaji et al
25 reported that Ramadan fasting was not associated with an increased cardiac mortality or morbidity, with 29% of patients reporting improved cardiac symptoms. Similar findings were seen by Mousavi et al
26 in patients with CCS and a normal left ventricular function.

Acute coronary syndrome
Temizhan et al
27 compared the incidence of acute coronary syndrome (ACS), as defined by the ESC, in 1655 patients at a single centre, in the month before, during and after Ramadan, over a 6-year period. They noted no significant differences in the incidence of ACS in Ramadan when compared with the preceding or following month. A multicentre study by Amin and Alaarag28 demonstrated that patients who undertook Ramadan fasting within 3 months of percutaneous coronary intervention had a higher incidence of significant cardiac events than those who did not undertake Ramadan fasting.

Heart failure
Abazid et al,29 in an observational study, demonstrated that 92% of patients with heart failure with a reduced ejection fraction (HFrEF) (left ventricular ejection fraction (LVEF) ≤40%) with ‘close monitoring’ did not experience worsening HF symptoms. Patients with a non-ischaemic cardiomyopathy and/or a history of non-compliance with fluid restrictions and/or medications were more likely to experience worsening HF symptoms. A retrospective review of more than 2000 patients hospitalised with HFrEF over a 10-year period found no increase in the number of HF hospitalisations in Ramadan when compared with other months in the year.30

An expert panel examined the safety of sodium–glucose cotransporter 2 inhibitors (SGLT2i) in patients observing Ramadan fasting and agreed on the following: SGLT2i should be initiated at low dose, in the evening and at least 1 month before Ramadan; fluid intake should be increased during non-fasting hours; hypoglycaemia should be avoided by reviewing any concomitant medications for type 2 DM and SGTL2i should be avoided in the elderly, patients with CKD or those receiving loop diuretics.31


Arrhythmias
Disrupted cellular metabolism and ion channel function can result in cardiac arrhythmias.32 Kahraman and Dogan33 report a asymptomatic high burden of premature ventricular complexes in a patient undertaking Ramadan fasting, with recurrences only in subsequent attempts at Ramadan fasting, on further monitoring. The ESC 2020 sports cardiology advises that patients with long QT syndrome should carefully avoid dehydration.34 American Heart Association guidelines state that sleep cycle and eating disturbances, common in Ramadan fasting, could lead to an increased incidence of atrial fibrillation.35 A multicentre cross-sectional study by Batarfi et al
36 surveyed a cohort of 809 patients undertaking Ramadan fasting and receiving oral anticoagulation: 68.4% of patients received warfarin, the remaining received direct oral anticoagulants (DOACs); of these 50% modified their anticoagulation regimen (intake time, skipped doses, drugs being taken at the same time two times per day) without prior consultation with their physician. Patients receiving two times per day DOACs were noted to be more likely to change their anticoagulation administration and more likely to be admitted to hospital with a consequence of their changes, for example, bleeding or stroke.

Other cardiovascular conditions
The 2014 ESC and 2020 American College of Cardiology guidelines for hypertrophic obstructive cardiomyopathy (HOCM) recommend that patients should remain well hydrated to reduce the occurrence of potentially life-threatening symptoms such as syncope.37 38 Likewise, the 2020 ESC guidelines for patients with adult congenital heart disease (ACHD) also recommend avoiding dehydration in patients with ACHD, particularly cyanotic ACHD.39 Dehydration is also noted as a risk factor for the recurrence of orthostatic intolerance syndromes, including neurogenic and non-neurogenic orthostatic hypotension and postural orthostatic tachycardia syndrome.40



Summary of the evidence
The available studies state that with ‘close monitoring’, fasting may be safely undertaken in patients with CCS or HFrEF. There are very few if no published data on Ramadan fasting in other forms of cardiovascular disease, including cardiomyopathies, arrhythmias or valvular heart disease. The published data on Ramadan fasting are weak, are observational, lack a large sample size with sufficient power, have prolonged follow-up beyond the month of Ramadan, do not clearly define what ‘close monitoring’ means or have detailed information about the diet of the patients outside of their fast (see our online supplemental index for a summary of the studies highlighted in our review). This point is echoed by Santos and Macedo41 in their narrative review of the published data on intermittent fasting on lipid profile.
Supplemental material

[heartjnl-2021-319273supp001.pdf]



General recommendations based on the available evidence
Patients with cardiac conditions desiring to fast in Ramadan should be assessed on an individual basis, by their HCP, during a routine consultation before Ramadan. In table 2, we risk stratify patients according to their cardiac conditions, although some patients deemed ‘low-moderate’ risk for fasting may be at higher risk in view of specific features of their conditions or their comorbidities. In figure 1, we provide a proposed pathway for HCPs managing a fasting patient with cardiac disease. At present, we are not able to provide guidance on the combination of low-moderate risk conditions, whether these are purely cardiovascular or combined with non-cardiac conditions as is frequently the case. Figure 2 provides a suggested consultation checklist for HCPs managing patients with cardiovascular disease desiring to fast in Ramadan.
[image: Figure 1]
[image: Figure 1]
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Figure 1 Proposed risk stratification and decision pathway for managing the fasting patient with cardiac disease (created with biorender.com).
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Figure 2 Suggested pre-Ramadan and post-Ramadan checklist for reviewing patients with cardiovascular conditions. CKD, chronic kidney disease; DM, diabetes mellitus; IM, intramuscular; S/L, sublingual; U&E, urea and electrolytes. †See figure 1. ‡Reference 3 9 11–14. ‡‡See table 3 (created with biorender.com).




Table 3 summarises the risks associated with different classes of cardiac medications and their use while fasting in Ramadan. In a review in the Canadian Pharmacists Journal, Grindrod and Alsabbagh4 suggested that if medication adjustments are made to facilitate fasting, strategies could include choosing once-daily medications or long-acting formulations where safe and appropriate to do so and without compromising the treatment offered. When initiating new medication in patients who may wish to fast, once a day dosing of medication should be considered, particularly where safety and efficacy is equivalent to medication with more frequent daily dosing. For patients on established therapies, we would suggest avoiding medication changes where possible.
View this table:	View inline
	View popup



Table 3 Summary of the potential risks that could occur with different classes of cardiac medication used while fasting (reproduced based on10, with permission)



The following points should be considered when advising patients who wish to fast,10 although all recommendations should take into consideration the climate, country and season where the patient is fasting:
Hypertension
Blood pressure, kidney function and medications (particularly antihypertensives that have a diuretic component such as aldosterone antagonists or thiazide-like diuretics) should be reviewed by HCPs during a routine appointment to reduce the risk of hypotension and/or worsening kidney function. A home blood pressure monitor would be useful to observe a patient’s blood pressure response to antihypertensive treatment while fasting and provide clarity on any symptoms that could suggest a low blood pressure. Patients with well-controlled blood pressure, as defined by their HCP, would be deemed ‘low-moderate’ risk for fasting.

CCS and ACS
The few studies in patients with CCS, whom we deem as ‘low-moderate risk’, undertaking Ramadan fasting, indicate that it is safe for them to do so, provided patients are compliant with their medications. Patients within a 6-week period of an ACS, whom we deem to be at least high risk, or had cardiac surgery, are advised not to fast, particularly as they may not be able to undertake cardiac rehabilitation due to the risk of hypotension from fasting-associated dehydration.42


Heart failure
The few studies in patients with non-severe HFrEF, whom we would deem as ‘low-moderate’ risk undertaking Ramadan fasting suggest that is safe for them to do so, in line with guidance from the British Heart Foundation42 and the ESC.43 We deem patients with severe (LVEF ≤35%) HFrEF and advanced HF, as defined by the ESC,44 as high and very high risk for Ramadan fasting, respectively. There are no studies investigating patients with HF with preserved ejection fraction (HFpEF) undertaking Ramadan fasting. We propose that stable patients with HFpEF, as defined by the ESC,45 are ‘low-moderate’ risk; however, each patient should be reviewed as particulars about their condition and/or their comorbidities may increase the risk, especially since HFpEF is a heterogeneous group.

Intracardiac devices
There are no studies assessing patients with pacemakers undertaking Ramadan fasting. We deem them to be ‘low-moderate’ risk provided they have no electrolyte abnormalities and their device clinic feels their device parameters are stable. Patients with cardiac resynchronisation therapy or implantable cardioverter defibrillators would be deemed at least ‘high risk’ as they are only indicated in patients with severe HFrEF and/or patients at significant risk of ventricular arrhythmias. We advise patients with intracardiac devices to inform their device clinic in their next device check of their desire to fast in Ramadan. A remote or in-person device check just before Ramadan would be ideal to ensure there are no issues that may prevent a patient fasting.

Others
Published studies examining the risk of Ramadan fasting in patients with atrial fibrillation, inherited arrhythmic syndromes, valvular heart disease, pulmonary hypertension, heart transplantation or ACHD are lacking. Ramadan fasting in pregnant patients with cardiovascular conditions has been discussed elsewhere.10

In the absence of any studies assessing the above conditions in Ramadan fasting, we therefore advise that any disease where there may be a significant risk of dehydration or hypotension should be classed as at least ‘high risk’. This includes preload-dependent conditions such as severe aortic stenosis, HOCM with left ventricular outflow tract or mid-cavity obstruction at rest or with Valsalva manoeuvre (ie, peak gradient >50 mm Hg) as well as those with poorly controlled arrhythmias such as atrial fibrillation or at high risk of potentially fatal arrhythmias such as Brugada, long QT syndrome or arrhythmogenic cardiomyopathy.
Patients with severe pulmonary hypertension, as defined by the ESC (eg, New York Heart Association class III–IV breathlessness or right ventricular systolic impairment),46 would be considered very high risk for fasting, particularly those with presyncope and/or syncope.46

Patients with heart transplantation or ACHD should discuss Ramadan fasting with their specialist team during routine follow-up, although clearly patients with ACHD with cyanotic heart disease or features of other ‘high’ risk conditions such as severe valvular heart disease or poorly controlled arrhythmias would be classed as at least ‘high’ risk.


COVID-19-related cautions
If a patient is unwell with COVID-19, we advise against fasting. In a pandemic or in the post-pandemic phase, routine reviews by specialists or general practitioners, where patients could discuss their risk for Ramadan fasting, may not take place.
In these situations, we advise patients to adhere to professional advice or standard practice that they have received previously, provided there has not been a change in their clinical status that could increase their risk for fasting. Similarly, a bridge between taking an abstinence approach and not being able to access a clinician can be trial fasting in the weeks leading up to Ramadan.3 A patient’s previous experiences can also facilitate a clinician’s advice particularly if time is limited for a more thorough clinical assessment.3 It is worth noting however that many services, including blood test monitoring or community HF services, that may have facilitated fasting in Ramadan before, may not be available or available to a degree that allows patients to fast safely. Further discussion around fasting during COVID-19 is discussed elsewhere,47 48 but HCPs should bear these points in mind when risk stratifying their patient with cardiac disease for Ramadan fasting.


Conclusion
The literature on Ramadan fasting in patients with cardiovascular disease is limited. Our review highlights the important role HCPs play in risk assessment, providing advice and education, encouraging medication compliance and monitoring to enable patients, where safe to do so, to fulfil their religious obligation while minimising the potential for harm. As patients with cardiovascular disease often have non-cardiac comorbidities, our recommendations should be used in combination with those for Ramadan fasting in non-cardiac conditions such as CKD, DM and epilepsy. There is a strong need for patients, HCPs and religious/community leaders to engage with each other and discuss these contemporary medical issues. Further studies are needed to explore gaps in knowledge around fasting and to help refine current recommendations.
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