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management

Risk stratify patient
(See Table 1)

High risk

Recommendation:
Should not fast

Low-moderate risk

Very high risk

Recommendation:
Must not fast

Recommendation:
May be able to fast

Is the patient taking

Patient still cardiac medications?
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monitored?

Explore alternatives if
safe:
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-Fast shorter days (winter)
-Ritual compensation (e.g.

providing food for a
certain number of
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-Inform patient of risk

-Document patient's risk
status and patient's
decision to fast

Patient declines

or is unsuitable

for alternatives Risk management:

-Counsel patient about risk of
dehydration, fluid overload,
electrolyte abnormalities, and
nutritional requirements
-Consider alterations to
medications as appropriate
and feasible
-Advise about sick day rules
and to terminate fast if
becomes unwell
-Consider trial fasts (e.g. one
month before Ramadan)

Risk communication:
-Check if patient aware of health
consequences of Ramadan
fasting and that they are fasting
against medical advice
-Document patient's risk status,
patient's decision to fast and
recommendation for them not to
fast in clinical notes

i

Risk management
-Advise patient to speak to local
scholar about their decision
-Counsel patient about risk of
dehydration, fluid overload,
electrolyte abnormalities, and
nutritional requirements
-Consider alterations to
medications as appropriate and
feasible
-Advise about sick day rules and to
terminate fast if becomes unwell
-Consider trial fasts (e.g. one month
before Ramadan)

Recommendation:

Patient fasting with
safety netting

Figure 1  Proposed risk stratification and decision pathway for
managing the fasting patient with cardiac disease (created with
biorender.com).

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 Macedo*! in their narrative review
of the published data on intermittent fasting on lipid profile.

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 cardiovas-
cular 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.

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. tSee figure 1. #Reference >°"'™'%, +1See 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
Alsabbagh* suggested that if medication adjustments are made
to facilitate fasting, strategies could include choosing once-daily
medications or long-acting formulations where safe and appro-
priate 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 medica-
tion with more frequent daily dosing. For patients on established
therapies, we would suggest avoiding medication changes where
possible.

The following points should be considered when advising
patients who wish to fast,'” 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 aldo-
sterone 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
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Table 3 Summary of the potential risks that could occur with different classes of cardiac medication used while fasting (reproduced based on',

with permission)

Drug Condition used in Risk in fasting
ACE inhibitor Hypertension May worsen fasting-associated hypotension, which may result in dizziness or loss
(eg, ramipril) Heart failure of consciousness; may compound fasting-associated dehydration resulting in an

Aldosterone receptor blockers

(eg, candesartan)

Angiotensin receptor neprilysin inhibitor

(ie, sacubitril/valsartan)

Antiplatelet medications

(eg, aspirin, clopidogrel, prasugrel, ticagrelor)

Antiarrhythmic drugs (AADs) (eg, amiodarone,

flecainide, sotalol)

Beta blockers
(eg, bisoprolol)

Calcium channel blockers
(eg, amlodipine, diltiazem)

Cardiac glycosides
(eg, digoxin)

Direct oral anticoagulants (DOACs) (eg, apixaban,

rivaroxaban, edoxaban)

Immunosuppressant therapy
(eg, tacrolimus)

Loop diuretics
(eg, furosemide, bumetanide)
Thiazide diuretics (eg, bendroflumethiazide)

Mineralocorticoid receptor antagonists
(eg, spironolactone)

Phosphodiesterase type 5 inhibitors (eg,
sildenafil)

Prostanoids (eg, epoprostenol)

Statins

(eg, atorvastatin)

Sodium—glucose cotransporter 2 inhibitors
(eg, dapaglifozin)

Soluble guanylate cyclase inhibitors
(eg, vericiguat)

Vasodilators:

Long-acting nitrates

(eg, isosorbide mononitrate)

Alpha blockers

(eg, doxazocin, hydralazine)

Coronary artery disease/myocardial
infarction

Atrial tachyarrhythmias
Ventricular tachyarrhythmias

Coronary artery disease
Heart failure
Arrhythmias
Hypertension
Hypertension
Arrhythmias

Coronary artery disease

Arrhythmias
Heart failure

Atrial flutter/atrial fibrillation
Deep venous thrombosis/pulmonary
embolism

Heart transplant

Hypertension
Heart failure

Hypertension
Heart failure

Pulmonary hypertension

Idiopathic pulmonary arterial
hypertension

Coronary artery disease/myocardial
infarction

Heart failure

Diabetes mellitus

Heart failure

Hypertension
Coronary artery disease
Pulmonary hypertension

acute kidney injury and/or life-threatening electrolyte abnormalities, for example,
hyperkalaemia.

Medication non-compliance may result in uncontrolled hypertension, decompensated
heart failure.

Medication non-compliance can increase risk of acute stent thrombosis, myocardial
infarction and death if antiplatelets are not taken regularly—particularly in patients
with recent coronary stent implantation (<6 months).

Ticagrelor is taken two times per day and has a half-life of 7 hours (see above section
on taking medications more than 12 hours apart and the effect it may have).

Some may worsen fasting-associated hypotension, which may result in dizziness or loss
of consciousness. Fasting-associated dehydration may result in significant electrolyte
abnormalities that may increase risk of AAD toxicity.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness.

Medication non-compliance may result in worsening angina, decompensated heart
failure, more frequent arrhythmias.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness.

Medication non-compliance may result in worsening angina, more frequent
arrhythmias, uncontrolled hypertension.

Digoxin toxicity may occur in potential case of fasting-related acute kidney injury.

Two times per day DOACs: The half-life of apixaban is 12 hours—if taken early morning,
for example, 03:00 (suhoor) and then again at, for example, 20:00 (iftaar), there may be
a period in between where the patient is not adequately anticoagulated.

Medication non-compliance may result in stroke or death.

May compound fasting-associated dehydration and result in an acute kidney injury and/
or life-threatening electrolyte abnormalities, for example, hyperkalaemia.

Medication non-compliance may result in organ rejection and death.

Tacrolimus is taken two times per day and therefore care must be taken to avoid long
periods in between.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness. May worsen fasting-associated dehydration resulting in an acute kidney
injury and/or life-threatening electrolyte abnormalities, for example, hyperkalaemia.
Medication non-compliance may result in uncontrolled hypertension, decompensated
heart failure.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness. May worsen fasting-associated dehydration resulting in an acute kidney
injury and/or life-threatening electrolyte abnormalities, for example, hyperkalaemia.
Medication non-compliance may result in uncontrolled hypertension, decompensated
heart failure.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness. May result in diarrhoea, worsening fasting-associated hypotension.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness.

Fasting-associated dehydration may increase risk of acute kidney injury. This may
compound a rare side effect of statins—rhabdomyolysis.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness. May worsen fasting-associated dehydration resulting in an acute kidney
injury and/or life-threatening electrolyte abnormalities, for example, hyperkalaemia.
Medication non-compliance may result in decompensated heart failure and cause/
worsen hyperglycaemia in patients with diabetes mellitus.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness.

May worsen fasting-associated hypotension, which may result in dizziness or loss of
consciousness.

Suhoor: pre-dawn meal before Muslims initiate fast; iftaar: meal at sunset that breaks fast.

Medication changes may not be possible due to (1) significantly reduced outpatient consultations with specialists and/or GPs due to COVID-19; (2) a specialist may deem
alternate medications to be less beneficial for a patient. Medication changes should be planned well in advance of Ramadan and should be discussed in a patient's next routine
appointment with their specialist, GP and or pharmacist or if a patient is ever admitted to the hospital under the care of the cardiology team.

GP, general practitioner.
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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.**

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 Foundation** and the ESC.* We deem
patients with severe (LVEF =35%) HFrEF and advanced HF, as
defined by the ESC,** 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,* 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
HFpEEF is a heterogeneous group.

Intracardiac devices

There are no studies assessing patients with pacemakers under-
taking 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 cardio-
verter 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 trans-
plantation or ACHD are lacking. Ramadan fasting in pregnant
patients with cardiovascular conditions has been discussed
elsewhere.'’

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 arrhyth-
mias 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 breath-
lessness or right ventricular systolic impairment),*® would be
considered very high risk for fasting, particularly those with
presyncope and/or syncope.*®

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.’
A patient’s previous experiences can also facilitate a clinician’s
advice particularly if time is limited for a more thorough clin-
ical assessment.” 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,*” ** 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 cardiovas-
cular 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 obliga-
tion 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 reli-
gious/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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