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Résumé

Mots-clés

Objectifs : l’objectif de cette étude était d’évaluer l’impact du Jeûne du Ramadan (JR) sur le profil
lipidique et les facteurs de risque cardiovasculaire chez les patients atteints de coronaropathie stable.
Méthode : il s’agit d’une étude prospective portant sur des patients présentant une cardiopathie
ischémique stable et ayant l'intention de jeûner le Ramadan, recrutés dans le service de cardiologie,
hôpital Charles Nicolle, Tunisie durant le mois de ramadan de l’année 2020. Une évaluation des paramètres cliniques, des profils glycémiques et lipidiques, des taux de protéine C-réactive ultra-sensible et
d'homocystéine a été effectuée avant et après le mois sacré.
Résultats : Cette étude n'a pas mis en évidence une altération significative du statut angineux. Les
niveaux de cholestérol, de triglycérides, de lipoprotéine de faible densité et d'apolipoprotéine A ont été
significativement améliorés après le JR par rapport à leurs valeurs de base. Il existe par ailleurs, une
diminution significative de la glycémie à jeun, du taux d’insuline et de l’indice de résistance à l’insuline
avec une baisse de la CRP us.
Conclusion : Chez les patients présentant une cardiopathie ischémique stable, le JR peut s’accompagner
d’une amélioration du profil lipidique et des paramètres glycémiques et ne constitue pas un facteur
d’augmentation des évènements coronariens aigus.
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Summary

Keywords

Background: The effects of Ramadan fasting (RF) on cardiometabolic risk factors in patients with stable
ischemic heart disease are not well known.
Aim : To evaluate the impact of RF on lipid profile and cardiovascular risk factors in patients with a
stable coronary heart disease.
Methods: A prospective observational study carried out in the Cardiology department of Charles Nicolle
Hospital (Tunisia). Eighty-four patients with a stable ischemic heart disease who intended to fast were
enrolled during May 2020. Detailed clinical and biochemical assessments were performed before and
after the holy month. Parameters of glycemic control, lipid profile, ultrasensitive C-reactive protein
concentration (us-CRP) and homocysteine were performed before- and after- Ramadan (BR and AR,
respectively).
Results: Eighty-four patients including 79 males and 5 females, with a mean age of 57±7 years completed the study. Levels of cholesterol, triglycerides, low-density lipoprotein-cholesterol and apoprotein A
were significantly improved AR fasting in comparison with their BR values. There was a significant
decrease in blood fasting glucose, insulin level, Homeostasis model assessment of insulin resistance
index and in us-CRP level.
Conclusion: In patients with stable ischemic heart disease, RF may be accompanied by an improvement
of lipid profile and glycemic parameters without increase in coronary events.
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INTRODUCTION

ramadan fasting (rF) concerns over one billion observant
Muslims in the world [1]. From a physiological
standpoint, islamic fasting is a unique fasting model. it is
distinct from voluntary or experimental fasting. during
ramadan, fasting Muslims carefully abstain from all oral
intakes of food, water, beverages, and drugs from sunrise
to sunset each day during a whole month.

rF traditionally makes a radical change in lifestyle and
dietary habits which may affect cardiovascular risk in
patients with coronary artery disease (Cad) [2] .
although more than a billion Muslims worldwide fast
during ramadan, there is no overwhelming consensus on
its effects on ischemic heart disease [3]. some published
studies have shown that the effects of fasting on stable
patients with Cad are minimal and more than 70% of
them can experience rF with no clinical deterioration
[4]. in fact, patients with cardiovascular disease are
categorized as high risk for rF in the last practical
guidelines [5]. However, several patients insist to fast
although doctor’s advice.

otherwise, most of these studies were performed in the
Middle east and gulf areas, and therefore such
conclusions may not be extrapolated to the
Mediterranean region’s population, where the period of
daily fasting may be longer and the quality of food intake
and physical activity may change [2,6–8]. in the present
study, the aim of this study was to evaluate the potential
impact of fasting on lipid profile and other biochemical
markers that are traditionally used for accurately
predicting cardiovascular events in patients with a stable
coronary artery disease.

METHODS
Study design

a prospective observational study carried out in the
Cardiology department of Charles nicolle Hospital.
eighty-four outpatients with a stable ischemic heart
disease with the deliberate intention to fast were
enrolled. detailed clinical and biochemical assessments
were performed a month before the beginning of
ramadan and within the first week after this month.

This study was conducted in the month of ramadan during
May 2020 in the city of Tunis, Tunisia. Patients were
followed with three consecutive visits Br, during the first
week of ramadan to witness whether they were capable to
continue fasting, and immediately after the sacred month.
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The average fasting period totals was 16.5hours. Height
and weight were recorded for each patient and averaged
for analysis. Body mass index was calculated to the
nearest decimal place by using the formula weight in
kilograms/ height in square meters. Blood pressure was
measured by auscultatory method in the seated position,
with a cuff bladder adapted to the patient’s arm
circumference.
Patients

The study enrolled patients between 18 and 70 years old
with a documented previous history of coronary artery
disease (Cad) in the past 5 years. Patients with ongoing
myocardial ischemia (class iii-iV angina of The Canadian
Cardiovascular society) [9], pregnant and lactating
women, and patients aged below 18 years old and those
who fasted for less than 20 days were excluded. Patients
with any type of acute or chronic inflammation were also
excluded. Written informed consent was obtained from
all patients. all patients were instructed not to make any
changes to their usual physical activities during
ramadan. ethical committee approval for this study was
obtained.
Sample collection and preservation

Fasting blood samples were collected from each patient
between 9 am and 11 am, a week before ramadan and
in the first 7 days after the end of this month.
approximately 6 ml venous blood sample was collected
from the left arm by using a vacuum sampling method
and analyzed in the same hospital affiliated laboratory.
Blood samples were centrifuged to separate the plasma
at 3000 rpm for 5 min at 4 C and were kept at -20 C until
analysis.
Determination of biochemical parameters

The levels of triglycerides, total cholesterol, high density
lipoprotein-cholesterol (Hdl-CT), apoproteins a and B,
and total protein were measured by an enzymatic
colorimetric method with an automated chemical
analyzer (The abbott architect c8000).

low density lipoprotein-cholesterol (ldl-CT) was
estimated following the Friedewald formula, Hdl risk
was also estimated [Cholesterol (mmol /l) /Hdl-CT
(mmol/l)] [10].
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The level of fasting glycaemia was measured using the
glucose oxidase method and noted as mmol/l. insulin
concentration was measured by chemiluminescence.

Homeostasis model assessment of insulin resistance
index (HoMa-ir) was calculated using fasting glucose and
fasting insulin as follows: [fasting insulin (mui/l) fasting
glucose (mmol/l)]/ 22.5. HoMa-ir ≥ 2.6 was considered
a marker of insulin resistance[11]. ultrasensitive Creactive protein (us-CrP) and Homocysteine were
measured using a radioimmunoassay method (automate).

Statistical analyses

The data were reported as mean ± standard deviation. a
paired t-test was used to compare pre- and postramadan levels of biochemical variables. statistical
analysis was performed using sPss 20.0 software.
differences were considered significant at p < 0.05.

RESULTS

a total of 114 patients initially consented to voluntarily
participate in the study; however, 22 patients were
excluded because of fasting for less than 20 days and 8
patients declined to participate for personal reasons.
eighty-four patients including 79 males and 5 females
with a mean age of 57±7 years completed the study.
during the holly month we did not identify any clinical
deterioration
or
significant
worsening
of
biochemical
parameters.
Baseline
clinical
characteristics, history and ongoing treatment are
summarized in Table 1.

The values of total cholesterol, triglycerides, and ldl-CT
were significantly decreased after rF; however, the
changes in Hdl-CT cholesterol were not significant. Hdl
risk decreased significantly during ramadan than before
fasting (4.85±1.49 vs 4.26±1.37 p<0.001). apoprotein a
significantly increased after fasting, but we didn’t find
any significant changes in apoprotein B before and after
fasting (Table 2).
Fasting glycaemia, insulin concentrations and HoMa-ir
index showed a significant decrease after rF (p<0.05)
(Fig. 1). Fasting decreased significantly glycaemia by 8%.
after-rF, insulin levels were lower than before-rF levels
(11.69±6 vs 9.93±5.13 µu/ml, p<0.001).
also, the HoMa-ir index significantly decreased after
ramadan (3,84 vs 3,08 %, p<0,001).
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Table1: Baseline clinical characteristics, medical history and
treatment

Cardiovascular risk factors
Hypertension
Diabetes
Dyslipidemia
Smoking
Family coronary artery disease
Sedentary lifestyle
Cardiovascular history
Stroke
Myocardial infarction
Coronary angioplasty
Coronary artery bypass graft
Treatment
Statins
Oral antidiabetics
Angiotensin Converting enzyme inhibitor
Beta-blocker
Calcium inhibitor
Diuretics
Aspirin
Clopidogrel

84 patients ,nb(%)
57(68%)
26(31%)
18(13%)
60(71%)
20(24%)
62(74%)
5(6%)
18(21%)
26(31%)
27(32%)

47 (56%)
26(31%)
52 (62%)
57(68%)
7 (8%)
5(6%)
72 (86%)
11(13%)

Table 2:Effects of Ramadan fasting
,anthropometric and biochemical parameters

Variables

BMI (Kg/m²)

SBP ( mmHg)

DBP (mmHg)

Cholesterol (mmol/l)

Pre-Ramadan
132.9±16
83±8

HOMA-IR(%)

Homocysteine (µmol/l)
us-CRP (mg/l)

1.79±1.33

<0.05

0.07

0.91±0.16

2.51±0.91
1.21±0.15
0.85±0.27

Fasting Glucose (mmol/l) 7.14±3.21
Insulin(µU/ml)

0.03

82±7

0.91±0.18
4.85±1.49

Apoproteins B (g /l)

129.9±17

Ramadan

3.83±1.18 <0.001

HDL- risk

Apoprotein A (g /l)

p value

4.34±1.2

2.04±1.34

HDL-CT (mmol/l)

Post-

26.84±3.18 26.80±3.14 0.094

Triglycerides (mmol/l)
LDL-CT (mmol/l)

on

11.69±6

3.84±2.8

11.18±1.79
2.18±1.22

2.26±0.87 <0.001
0.750

4.26±1.37 <0.001
1.26±0.15
0.97±0.53

<0.01
0.055

clinical

Normal
values

18.5-25

3.2-5.18
0.4-1.7
<4.1
>1.3

1.11-1.65

0.69-1.09

6.58±2.68 <0.001 3.89-5.83
9.93±5.13 <0.001
3.08±2.5

11.4±1.68

1.97±1.08

<0.001

10-20

0.159 4.6-12.44
0.034

<8

data was represented as mean±sd. sd: standard deviation, BMi: body
mass index, sBP: systolic blood pressure, dBP: diastolic blood
pressure.Hdl-CT: High density lipoprotein-cholesterol, ldl-CT: low
density lipoprotein-cholesterol ,us-CrP :ultra-sensitive C-reactive,
protein HoMa-ir index :Homeostasis model assessment of insulin
resistance index.
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ultra-sensitive CrP decreased significantly during
ramadan (p=0.034) (Fig. 1) but homocysteine didn’t
significantly change after fasting (11.18±1.79
vs11.40±1.68; p = 0.159).

DISCUSSION

This study demonstrates that rF can lead to an
improvement of lipid profile and glycemic parameters
and does not increase acute coronary events in patients
with stable ischemic heart disease.

Muslims worldwide represent a diverse and
heterogeneous population in terms of health status.
Many Muslim patients insist on fasting ramadan although
islam exempts them from fasting, especially when it
could worsen one’s illness or delay recovery. Major
changes in meal timings during fasting days, as well as
changes in the quality and quantity of diet, could affect
metabolic profiles.
our results showed that fasting effects are beneficial
and the majority of patients with stable coronary artery
disease can endure rF without any clinical deterioration
or any significant worsening of their anginal status.

These results are consistent with the investigation of
Chamsi-Pasha et al which reported a non-significant
effect of fasting on hospitalization rates for heart
failure, acute myocardial infarction, and the incidence
of angina pain in patients with stable cardiovascular
diseases[12]. also, Khafaji et al reported no adverse
effects on the clinical status of stable cardiac patients
while fasting during ramadan [13]. another study
showed that there was no significant difference in the
number of hospitalizations for heart failure while fasting
in ramadan when compared to the non-fasting
months[4].
similar to our results, Mossavi and al showed that
patients with underlying stable coronary heart disease
can safely observe fasting in ramadan without an
increased incidence of acute coronary syndromes[14].

The present study showed a significant decrease in
cholesterol, triglycerides, ldlc, systolic blood pressure
and a significant increase in plasma level of
apolipoprotein a. improvement of the lipid profile in
patients with cardiovascular risk have been documented
in several studies [2,15,16]. in contrast to some reports
in the literature, our results showed no significant

Figure 1: Effects of Ramadan fasting on glycemic control, inflammation and lipids profile markers: fasting glycaemia (mmol/L) (A),

insulin (µUI/mL) (B), HOMA-IR index (C),
us-CRP(ng/L) (D), HDL-risk (E) and LDL-CT(mmol/L) (F) .
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differences in Hdl C levels and apolipoprotein B levels.
Contrary to our findings, nematy et al reported a
significant increase in Hdl C levels [17]. other studies
have shown that fasting is effective to ameliorate Hdl,
ldl/Hdl, and Tg/Hdl ratios, and could be protective of
coronary artery disease [18,19]. This contradiction may
result from the differences in dietary habits and calorie
intake of the study population. different geographical
locations, climate conditions, as well as different
socioeconomic status in Mediterranean populations, may
explain, in part, some discrepancies observed in these
studies.
a Tunisian report showed that dietary changes in
ramadan are associated with an increase in dietary
cholesterol intake, which deteriorates plasma lipids, and
apolipoproteins levels in patients with atherosclerosis
risk [20]. Ben Jemaa et al. showed that nutritional
education programs positively impact diabetic patients
who prefer rF or insist to fast during ramadan [21].

The present study reported a decrease in us-CrP levels
however; there was no significant change in
homocysteine levels. This result is in contrast to that
reported by Chennaoui et al, who found that CrP and
homocysteine levels were significantly low during
ramadan [22]. a Tunisian pilot study in stable chronic
obstructive pulmonary disease male patients identified
that rF did not bring about any significant variations in
CrP [23].

although, previous investigations have indicated that rF
has impressive effects on decreasing inflammation and
oxidative stress markers [24,25]. asadi and al, reported
that serum amyloid-a, a sensitive marker of an acute
inflammatory state, and protein carbonyl group, an
important index of oxidative stress, was decreased
significantly in patients with cardiovascular disease as
compared with those of the baseline (Br) [26]. Hunger
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