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Abstract

Background and aims; Ramadan is one of the five pillars of the Islamic religion. Fasting in the month of
Ramadan is obligatory for all healthy adults Muslims. The physicians, as well as religious authorities strictly
prohibit Muslim patients from fasting during the month of Ramadan. Regardless of exemption from this
religious duty, some Muslim patients prefer fasting. The studies conducted on the effects of Ramadan
fasting on cardiovascular disease, diabetes and chronic kidney disease and its safety are inconsistent;
that’s why this review was aimed to evaluate whether Ramadan fasting is safe for them or not? Methods;
A thorough search was done on electronic databases like Google Scholar, Embase, Scopus, MEDLINE,
Web of Science and Global health. Relevant articles were included in this study. The randomized and non-
randomized trials, observational studies like case-control, cohort, and cross-sectional studies conducted
between 2009 and 2020 were included in this review. Results; based on the available literature, Ramadan
fasting plays an important role in regulating human health. Fasting is not only beneficial for healthy
individuals but for diseased individuals as well. Ramadan fasting significantly improves blood pressure,
biomarkers of cardiometabolic risk, regulate inflammation, reduces weight, glycemic control and improves
lipid profile. It has a positive impact on both type 1 and type 2 diabetes. Educating diabetic patients before
the month of Ramadan can significantly reduce severe hyperglycemia and hypoglycemia. Grade 2-4
chronic kidney patients have no significant deterioration in the renal function who fast for the whole month
of Ramadan. Conclusion; Available evidence suggest that Ramadan fasting may be safe for high-risk
population i-e cardiovascular, diabetes and chronic kidney disease patients. However, for any definitive
conclusions, more robust trials are required.
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Highlights
e Ramadan fasting significantly improves cardiovascular health.
e Ramadan has a positive impact on both type 1 and type 2 diabetes.

e Grade 2-4 CKD patients can keep fast for the whole month of Ramadan without any harm.

1. INTRODUCTION

Ramadan is one of the five pillars of the Islamic religion. Fasting in the month of Ramadan
is obligatory for all healthy Muslim adults [1]. About >1.6 billion Muslims around the world
fast in 9th month of each lunar year [2]. During fasting, Muslims abstain from drinking,
eating, smoking and sexual activities from pre-dawn to sunset. They are motivated to
increase prayers offering and keep themselves away from sinful activities to focus on the
basic essential of life [3]. The time period of fast in Ramadan varies from region to region
and from season to season with an average 12 hours of length (range 11-20 hours). As
the solar year is 11 days longer than the lunar year, Ramadan rotates in all four seasons
[4]. Muslim children, elderly, sick individuals (who are unable to fast) and travelers are
exempted from fasting during the month of Ramadan [5]. Traveeh, a special prayer each
night is performed during this month. The changes in the frequency of meal, times of
meals and offering prayers modify the sleep/wake-up cycle, thus may influence the health
of the fasting individuals [6].

Ramadan fasting is considered a type of intermittent fasting or caloric restricted feeding
[7]. Evidence from literature shows that Ramadan fasting is related to reduction in body
weight [8], total body fat mass [9] and serum lipid level [10]. Ramadan also increases
immune-modulatory functions [11] and improves biomarkers of inflammation and
oxidative stress in the body [12—-14]. Other studies also confirmed the effect of Ramadan
fasting to improve many cardiometabolic risk factors, including blood pressure, insulin
sensitivity, serum HDL, LDL, triglyceride and total cholesterol levels [9, 12, and 15]. A
randomized clinical trial confirmed that inflammatory biomarkers like serum levels of
adiponectin, IL-6, TNF-a, and IGF-1 significantly decreased at the end of Ramadan [16].

Evidence from literature shows that Ramadan fasting has a positive impact on both type
1 and type 2 diabetes. Type 1 diabetes patients who used continuous subcutaneous
insulin infusions and subjected to fasting has reduced frequencies of severe
hyperglycemia, hypoglycemia and ketosis during Ramadan [17]. A study conducted on
the effect of Ramadan fasting on type 2 diabetic patients revealed that mean weight,
mean triglyceride and mean blood pressure were decreased significantly, which confirms
the safety of fasting for patients with type 2 diabetes during Ramadan [18]. Some studies
revealed that diabetic patients, even with higher risk, insist on fasting, and they can do so
with no major hypoglycemic events [19, 20]. Furthermore, pre-Ramadan education
programs for diabetic patients have a significant role in safer fasting during Ramadan
[21]. Understanding religious obligations and the medical aspects of Ramadan fasting are
essential through full collaboration between diabetic patients and health care
professionals [22, 23].
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Recent literature reveals that Ramadan fasting significantly improves blood pressure,
biomarkers of cardiometabolic risk, regulate inflammation, reduce weight, glycemic
control and improves lipid profile [24, 25]. Similarly, it significantly reduces the frequency
of arterial arrhythmia and lowers the cholesterol level among heart failure patients [26].
Heart patients who keep fasting have less likelihood of ischemic cardiomyopathy during
the month of Ramadan as compared to non-Ramadan days [27]. Heart rate variability as
an independent risk factor of increased mortality among congestive heart failure and
myocardial infarction patients decreases significantly during the month of Ramadan [28].
It significantly lowers the incidence of heart failure among previously myocardial infarction
patients and reduces the incidence of hospitalization among acute coronary syndrome
patients [15]. A meta-analysis confirmed that Ramadan fasting has no negative effect on
cardiovascular events, including myocardial infarction, congestive heart failure and stroke
[29]. Hence Ramadan fasting is a healthy non-medicinal way of improving cardiovascular
diseases [30].

Some studies have investigated that Ramadan fasting positively affects patients with a
kidney transplant or chronic kidney disease by improving glomerular filtration rate and
reducing proteinuria [31, 32]. Ramadan fasting does not deteriorate renal function, nor it
significantly increases cardiovascular events or hospitalization [33]. Similarly, a study
concluded that grade 2-4 chronic kidney patients have no significant deterioration in the
renal function who fast for the whole month of Ramadan [34]. Another study conducted
on the effects of Ramadan fasting on hemodialysis patients revealed that 14 hours fasting
for one month has no adverse effect on their health [35]. Likewise, it is also established
that chronic kidney disease patients who fasted for the whole month of Ramadan reduced
their body weight as well as systolic and diastolic blood pressure [32].

2. Rational of this review

The physicians, as well as religious authorities strictly prohibit Muslim patients from
fasting during the month of Ramadan. Regardless of exemption from this religious duty,
some Muslim patients prefer fasting [5, 36, 37]. The studies conducted on the effects of
Ramadan fasting on cardiovascular disease and its associated factors are inconsistent.
Fasting has been observed to have both negative and positive impacts on cardiovascular
disease and cardiometabolic risk factors [3, 38—40]. Similarly, controversial results are
found on the effect of Ramadan fasting on type 1 and type 2 diabetes. Some studies
observed an increase in hypoglycemia in both type 1 and type 2 diabetes, while other
studies indicated otherwise [41, 42]. Some studies noticed a reduction in both
hypoglycemia and hyperglycemia and considered Ramadan fasting safe for diabetic
patients [43-45]. Likewise, there are conflicting data regarding Ramadan fasting and its
impact on chronic kidney disease patients. Some studies established that fasting reduces
proteinuria and improves glomerular filtration rate (eGFR) [31, 32], where other studies
showed a negative impact on chronic kidney disease and kidney transplant patients [46—
48]. Therefore, this review was designed to evaluate the effect of Ramadan fasting on
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cardiovascular, diabetic and chronic kidney disease patients and draw a fine conclusion
either Ramadan fasting is safe for these patients or not?

3. METHODS AND DATA SELECTION

A thorough search was done on electronic databases like Google Scholar, Embase,
Scopus, MEDLINE, and Web of Science and Global health. All possible resources were
utilized to retrieve full articles. Different searches were used in combination with Ramadan
and cardiovascular/diabetes/chronic kidney disease, fasting and
cardiovascular/diabetes/chronic kidney disease, the effect of Ramadan fasting on
cardiovascular/diabetes/chronic kidney disease, Safety of Ramadan fasting on
cardiovascular/diabetes/chronic ~ kidney  disease, the health status  of
cardiovascular/diabetes/chronic kidney disease during Ramadan fasting. Related
references were cited in each study also manually looked through. The randomized and
non-randomized trials, observational studies like case-control, cohort, and cross-
sectional studies conducted between 2009 and 2020 were included in this review. All
other retrospective studies and expert opinion were excluded in this study.

4. RAMADAN FASTING IN THE HIGH-RISK POPULATION

We have selected all the studies based on inclusion criteria that assessed cardiovascular,
diabetic and chronic kidney disease patients. The results drawn from these studies are
explained below.

4.1 The effect of Ramadan fasting on cardiovascular disease

There are many dietary interventions that have proved to enhance cardiovascular health,
including Ramadan intermittent fasting, which involves consumption of food for a certain
period of time during 24 hours day cycle. Ramadan fasting is linked to improving body
weight, blood pressure and insulin sensitivity [49]. Another study showed that Ramadan
fasting improves health-related biomarkers, maintain muscle mass and decrease fat
mass in humans [50]. Likewise, a study conducted on the effects of fasting on obese
women revealed that intermittent fasting reduces body weight as well as chances of
cardiovascular events [51]. Evidence from several studies has proved that weight loss
due to intermittent fasting can reduce both systolic and diastolic blood pressure [52-55].
With respect to total cholesterol level, the evidence is contradictory. Many studies
reported that intermittent fasting reduces total cholesterol [52,56]; on the other hand,
studies showed no significant effect [52,57,58]. Recently, a study observed that fasting
improves cardiovascular health by reducing pulse wave velocity, pulse pressure, arterial
pressure, heart rate and blood pressure. The findings conclude that these changes might
decrease the risk of cardiovascular events [59]. Meta-analysis of 15 studies concluded
that intermittent fasting reduces body fat and BMI significantly, while body weight, waist
circumference, total cholesterol, triglyceride, blood glucose and insulin level, systolic and
diastolic blood pressure decrease non-significantly [60].
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Fasting brings changes in biomarkers of cardiovascular, metabolic and general health;
thus, periodic fasting significantly reduces the risk of metabolic disease [61]. Recently a
study conducted on the effect of fasting and non-fasting on the incident of coronary events
revealed that there is no significant difference between fasting and non-fasting groups
[61]. Meanwhile, another study found that fasting reduces the incidence of cardiovascular
events by promoting cardiac efficiency [62, 63]. It improves cardiac hypertrophy caused
by pressure overload and suppresses cardiac oxidative injury to improve diastolic function
[64]. Similarly, it regulates visceral fat and adipocytes and protects against coronary heart
disease [65].

4.2 The effects of Ramadan fasting on diabetes

People with a chronic disease like diabetes are exempted from the duty of fasting in Islam,
but still, some people insist on observing fast, which increases the risk of complications
[36, 37]. As diabetes is concerned, daytime hypoglycemic events and increase
hospitalization are more prominent during Ramadan fasting [66, 67]. Ramadan and
diabetes guideline are accepted worldwide, and all experts agreed that diabetic patients
at high risk of hypoglycemia should not keep fast during Ramadan [20, 68, 69]; this
decision is supported by religious scholars as well [22]. Even knowing the increased risk
for complications, some patients observe fast while going against medical advice [70].
Even fasting is well tolerated by many diabetic patients. However, type 1 diabetes and
type 2 diabetes with multiple injectable daily insulins may lead to certain conditions like
hyperglycemia, hypoglycemia and ketogenesis [41, 71].

A study showed that educating diabetic patients before the month of Ramadan can
significantly reduce severe hyperglycemia and hypoglycemia [72, 73]. Similar results
were found in another study conducted in Bangladesh among diabetic children [44].
Reducing insulin by 20%, proper education and self-management can decrease the risk
of hypoglycemia in insulin-dependent diabetic patients, and they can safely keep fast
without any hospitalization [45, 74]. Despite fluctuations in glycaemia, it is found that
patients with type 1 diabetes can fast for a maximum of days of Ramadan without any
emergency visits to health care units [75]. Compared to the control group, diabetic type
2 patients on a single daily dose of insulin glargine and three times repaglinide had no
significant increase in hypoglycemic events [76, 77]. Kalra et al. elevated the use of insulin
IDegAsp versus degludec in diabetic patients concluded that both regimes could be safely
used in Ramadan without any adverse event [78]. A recent trial conducted by Bashier et
al. evaluated the safety of fasting among insulin-dependent type 2 diabetic patients, who
used flash glucose monitoring had no adverse events of hypoglycemia nor metabolic and
biometric parameters [79]. Most of the studies carried out on gestational diabetes
confirmed that Ramadan fasting has no significant adverse glycemic effects, while
different results are obtained on maternal and fetal outcomes in healthy pregnant women
[80-82].

4.3 The effect of Ramadan fasting on chronic kidney disease

Sep 2023 | 23



Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/

Journal of Xi'an Shiyou University, Natural Sciences Edition
ISSN: 1673-064X

E-Publication: Online Open Access

Vol: 66 Issue 09 | 2023

DOI: 10.5281/zen0d0.8347666

The prevalence of chronic kidney disease (CKD) is rising world widely [83]. CKD is
associated with a number of comorbidities, including diabetes, hypertension, acquired
immune deficiency syndrome (AIDS), cardiovascular disease and malaria, which has
impact on global morbidity and mortality [84]. There are clear instructions from medical
professionals and religious authorities regarding the exemption of fasting for sick people,
yet there is a significant number of CKD patients who decide to fast during the month of
Ramadan [20]. Very few studies are conducted on the effect of Ramadan fasting on CKD,
and inconsistent results are achieved [32, 35, 85]. Results of 2 studies showed that
Ramadan fasting improves systolic and diastolic blood pressure in CKD patients [32,86].
The effects of Ramadan fasting on electrolytes are variable, but it is established that
fasting can cause hyperkalemia [85]. A study conducted on CKD stage 3 and advanced
stages revealed that fasting could worsen kidney function by raising the creatinine level
[87]. Other published studies oppose the side effects of Ramadan fast on CKD. No
significant changes were found by Hassan et al. in eGFR and hydration level before and
after Ramadan fasting [34]. Turkish study compared non-fasting CKD patients with fasting
CKD patients; no significant changes in kidney function were noticed between them [88].
CKD stage 3 patients observed 19 hours fasting in Ramadan, and the results found no
significant difference in adverse events, including acute kidney injury between fasting and
non-fasting groups [89].

A study conducted in patients on peritoneal dialysis showed that Ramadan fasting could
cause minor adverse events (peritonitis, pleural effusion and fluid overload) while no
major adverse events were noticed in that study [90], provided that they strictly adhere to
their medications and dialysis therapy in addition to the dietary restrictions. Interestingly,
a study observed improvements in serum phosphorus, albumin and diastolic blood
pressure in fasting hemodialysis patients as compared to non-fasting patients [91]. Similar
results with a reduction in body weight in chronic hemodialysis patients were assessed
by another study conducted in Malaysia [92]. On the other hand, a multicenter study
conducted in Saudi Arabia observed no such changes [93]. Subsequently, hemodialysis
patients who fasted more than 20 days have improved body weight, body mass index
(BMI), and serum albumin, urea, and creatinine level during the month of Ramadan [94].

Iranian study revealed that Ramadan fasting has no significant effect on creatinine level
among kidney transplant patients [95]. Another study conducted on 22 kidney transplant
patients who kept fast showed no difference in tacrolimus or ciclosporin levels before,
during and after the month of Ramadan [96]. Serum creatinine and eGFR level were found
similar in kidney transplant patients before and after Ramadan in 2 different studies
conducted in Saudi Arabia [97, 98]. Similar results were obtained from another study [99].
Kidney patients who were transplanted more than an average 8.5 years ago, upon fasting
they had stable serum creatinine, renal function, blood pressure, and body weight and
urine volume compared to their non-fasting counterparts [100].
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Table 1. Categories of risk in patients with diabetes, CKD, and CVD who fast during Ramadan
Very high risk (MUST NOT fast)
One or more of the following:
e Severe hypoglycemia within the three months before Ramadan.
e Unexplained DKA within the three months before Ramadan.
e Hyperosmolar hyperglycemic coma within the three months before Ramadan.
e History of recurrent hypoglycemia.
e History of hypoglycemic unawareness.
e Poorly controlled TIDM.
e Acuteillness.
e Pregnancy in pre-existing diabetes or GDM treated with insulin or SUs.
e Chronic dialysis or CKD, stage 4 & 5.
e Advanced macrovascular complications.
e Old age with ill health.
High risk (Should NOT fast)
One or more of the following:
e T2DM with sustained poor glycemic control.
e Well-controlled TIDM.
Well-controlled T2DM on MDI or mixed insulin.
Pregnant T2DM or GDM is controlled by diet only or metformin.
CKD, stage 3.
Stable macrovascular complications.
e Patients with comorbid conditions that present additional risk factors.
e People with diabetes performing intense physical labor.
e Treatment with drugs that may affect cognitive function.
Moderate risk (Decision to use a license not to fast based on the discretion of medical opinion and ability of
the individual to tolerate fast)
Well-controlled T2DM treated with one or more of the following:

. Lifestyle therapy.

o Metformin.

. Acarbose.

. Thiazolidinediones.

. Second-generation SUs.

. Incretin-based therapy (DPP-4 inhibitors or GLP-1 RAs).
o SGLT2 inhibitors.

o Basal insulin.

From Recommendations for Management of Diabetes During Ramadan Update 2020 Diabetes Research and
Clinical Practice.

5. CONCLUSION

Based on the above literature, Ramadan fasting has a vital role in regulating human
health. Fasting is not only beneficial for healthy individuals but diseased individuals as
well. Ramadan fasting significantly improves blood pressure, biomarkers of
cardiometabolic risk, regulate inflammation, reduce weight, glycemic control and
improves lipid profile. It has a positive impact on both type 1 and type 2 diabetes.
Educating diabetic patients before the month of Ramadan can significantly reduce severe
hyperglycemia and hypoglycemia. Grade 2-4 chronic kidney patients have no significant
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deterioration in the renal function who fast for the whole month of Ramadan. Available
evidence suggests that Ramadan fasting may be safe for high-risk population i-e
cardiovascular, diabetes and chronic kidney disease patients. However, for any definitive
conclusions, more robust trials are required.
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