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Abstract

Purpose The aim of this study was to assess the impact of Ramadan intermittent fasting on metabolic and inflammatory
profiles in type 2 diabetic patients (T2D).

Methods It was a prospective study including 55 T2D patients treated with oral hypoglycemic drugs, who intended to observe Ramadan
fasting in 2019. All participants underwent a questionnaire, a physical examination, laboratory investigations, and a cardiovascular risk
assessment using the Framingham score before Ramadan (T0), immediately after Ramadan (T1), and two months after Ramadan (T2).
Results The mean age of participants was 54.5+10.1 years. The number of fasted days was 29.3+2.3 days. The mean total daily calorie intake
decreased significantly by 19% during Ramadan (p< 10~). A significant decrease in weight (79.8+12.9 vs 78.4+13.3 kg, p=0.003), body
mass index (29.8+5.4 vs 29.2+5.4 kg/m?, p=0.004), waist circumference (98.2+:9.6 vs 96.3+10.2 cm, p=0.015), fat body mass (24.3+9.4
vs 23.5+9.7 kg, p=0.043) was observed at T1. The weight loss was significantly correlated with the number of fasting days (r=0.348,
p=0.009) and was maintained at T2. Serum fructosamine increased at T1 (303.6+46 vs 333.49 +59.49 umol/L, p< 10~ 3) and returned to
its baseline levels at T2. A significant decrease in insulin (9.7+5.5 vs 7.98 +5.05 mIU/L, p=0.043), fibrinogen (3.7+0.8 vs 3.41-0.6 g/L,
p=0.003), and hs-CRP (4.8+5.7 vs 3.7+4.5 mg/L, p=0.058) levels was observed at T1. Homocysteine level was significantly higher after
Ramadan (12.2+6.2 vs 13.5+6.4 umol/L, p=0.001). However, no significant changes were found in blood pressure, fasting blood glucose,
HOMA-IR, uric acid, lipids, and white blood cells count. The mean Framingham score decreased insignificantly after Ramadan.
Conclusions Ramadan fasting in T2D patients seems to have a favorable impact on anthropometric parameters and inflam-
matory profile. However, it may cause a transient worsening of glycemic control.

Keywords Type 2 diabetes - Intermittent fasting - Anthropometric parameters - Glycemic control - Lipid profile -
Inflammation - Cardiovascular risk

Introduction month. It is practiced by approximately 50 million diabetic

patients worldwide [1].

Ramadan fasting represents a model of intermittent fasting
that stands for abstaining from eating, drinking, smoking,
and oral medication use from predawn to sunset for one
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The glycemic control in diabetic patients who observe
Ramadan fasting may be affected by several factors such as
the duration of the fast, lasting from 10 to 19 h, the changes
in physical activity and diet, and sleep disturbances. The
Epidemiology of Diabetes and Ramadan (EPIDIAR) study
showed that 79% of type 2 diabetic patients fast Ramadan
[2]. Fasting increased the risk of severe hypoglycemia by
7.5- fold and the risk of hyperglycemia by five fold [2]. How-
ever, many patients insist on fasting, sometimes against the
advice of their physicians. In these cases, physicians should
undertake precautionary measures to reduce as far as pos-
sible the risk of complications and to support patients during
the fasting month.
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Risk stratification has been established by the Ameri-
can Diabetes Association [1]. Patients with well-con-
trolled diabetes treated with lifestyle therapy, metformin,
acarbose, thiazolidinediones, incretin-based therapies,
and/or short-acting insulin secretagogues are considered
to have a low to moderate risk of hypoglycemia during
fasting. Ramadan fasting may even lead to an improve-
ment in the metabolic and inflammatory profiles of these
patients. Although the cardiometabolic effects of Rama-
dan fasting in type 2 diabetic patients are of great inter-
est, literature data are limited and controversial. Some
authors showed beneficial effects with a reduction in
blood pressure, body mass index (BMI), and HbAlc lev-
els [3, 4]. Nevertheless, others did not [5]. According to
Bouguerra et al. [6], Ramadan fasting significantly alters
the glycemic and lipid profiles in poorly controlled type
2 diabetic patients but it seems to have only slight effects
in well-controlled patients.

The aim of this study was to assess the effects of Rama-
dan fasting on metabolic, inflammatory, and cardiovascular
profiles in patients with type 2 diabetes.

Methods
Study design and participants

A prospective study including consecutive type 2 diabetic
patients was conducted in the outpatient clinic of the Depart-
ment of Endocrinology, La Rabta university hospital, Tunis,
Tunisia. Patients were enrolled two months before the month
of Ramadan 2019. This month lasted 30 days from May 06"
to June 04, Fasting started at predawn, 3-3:30 a.m., and
ended at sunset, 7:10- 7:35 p.m., with an average duration
of 16 h and 20 min each 24 h. The average temperature was
20° Celsius with extremes of 10 and 32° Celsius.

The study was approved by the ethics committee of the
hospital and was carried out following the ethical standards
of the institutional and the national research committee and
the 1964 Helsinki declaration. All enrolled patients provided
written informed consent before starting the study.

The inclusion criteria were: patients with type 2 diabetes,
men and women, treated with oral antidiabetic drugs and
lifestyle therapy, with an HbAlc <10%, and intending to
fast the month of Ramadan 2019, in the absence of major
contraindications to fasting. The diagnosis of type 2 diabetes
was based on a body of clinical and biological arguments:
family history of type 2 diabetes, woman personnel history
of gestational diabetes or macrosomia, age at diabetes diag-
nosis > 35 years, absence of ketonuria at diabetes diagnosis,
the incidental discovery of diabetes degenerative complica-
tions and/or the coexistence of acanthosis nigricans, over-
weight, dyslipidemia, and/or arterial hypertension.
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The non-inclusion criteria were: HbAlc > 10%, insulin
therapy, pregnancy, lactation, infectious and/or inflamma-
tory diseases, major organ damage, adrenal insufficiency,
poorly controlled hypertension, Cushing’s syndrome, pri-
mary hyperaldosteronism, primary hyperparathyroidism,
uncontrolled dysthyroidism, neoplasia, anemia, and the
use of corticosteroids, non-cardioselective beta-blockers,
betamimetics and/or high doses of diuretics. The exclusion
criteria were: unwillingness to continue the study, occur-
rence of one of the non-inclusion criteria, a number of fast-
ing days < 20, anti-diabetic drugs discontinuation, capillary
glucose level > 16.5 mmol/L (3 g /L) and/or < 3.85 mmol/L
(0.7 g /L), and/or the occurrence of hypoglycemia with either
adrenergic or neuroglycopenic symptoms (> 3 episodes).

Assessments were done during three sessions visits: TO:
before the month of Ramadan (from April 8"to May 4™),
T1: immediately after the month of Ramadan, and T2: two
months after Ramadan.

Clinical and biochemical analysis

All patients were questioned about age, gender, smoking habits,
duration of diabetes, and associated comorbidities, the number
of fasting days, eating habits, type, sleeping hours, the occur-
rence of complications during the fast, type, duration, and fre-
quency of physical activity, whether or not the Tarawih prayer
was practiced during the month of Ramadan. An active person
was defined as practicing at least 150 min of moderate-intensity
aerobic physical activity or at least 75 min of vigorous-intensity
aerobic physical activity, or an equivalent combination of mod-
erate and vigorous-intensity activity throughout the week.

Anthropometric parameters (weight, height, waist circum-
ference) and blood pressure measurements were determined
at each visit. Height was measured to the nearest 0.1 cm, and
weight was measured to the nearest 0.1 kg, using a mechani-
cal column scale (Detecto*). Body mass index (BMI) was
calculated as weight (kilograms) divided by height (meters)
squared. Waist circumference (WC) was measured midway
between the lowest border of the rib cage and the upper
border of the iliac crest, at the end of normal expiration.

Body composition (body fat, lean body mass, and total
body water) was determined using an impedance meter
(OMEGATEST MC*). The dietary survey was carried
out by a dietician at TO and during the month of Ramadan
using the 7-day dietary assessment method. The daily caloric
intake and its composition in macronutrients and micronutri-
ents were calculated using the BILNUT software.

Venous blood samples were collected in the morning,
after at least 12 h of fasting for the determination of blood
glucose (Enzymatic/hexokinase method), insulinemia
(Chemiluminescence), fructosamine (Enzymatic method),
total cholesterol (Cholesterol oxidase), triglycerides (UV
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endpoint/Lipase glycerol kinase), HDL-cholesterol (UV
endpoint/ DSBmT), uric acid (Enzymatic method), high
sensitive C-reactive protein(hs-CRP) (Latex-Enhanced/
Immunoturbidimetry), ferritinemia (Chemiluminescence),
complete blood count (CBC) (Automates Sysmex Analyzer),
and fibrinogen (Functional analysis).

The HOMA-IR index (Homeostasis Model Assessment of
insulin resistance) which allows assessing insulin resistance was
calculated using the following formula: HOMA-IR index =Fast-
ing insulinemia (mIU/L) x Fasting blood glucose (mmol/L)/22.5.

To assess cardiovascular risk, the Framingham score was
calculated for all participants at TO, T1, and T2.

Before the month of Ramadan, a therapeutic education
was provided to the participants by the same investigator and
included advice on the diet, meal schedules, the anti-diabetic
drugs intake during the month of Ramadan, the blood glucose
monitoring in patients owning a glucometer (at least 3 measure-
ments/day at 10—11 a.m, before and 2 h after the dinner, and
in the presence of abnormal symptoms), the break of the fast
in case of a capillary glucose level lower than 3.85 mmol/L
or higher than 16.5 mmol/L or in case of undercurrent illness
and how to react in case of acute complications. The telephone
number of the investigator was given to all the participants.

Statistical analysis

Data were analyzed using SPSS (Statistical Package for
the Social Sciences) version 23 (SPSS Inc., Chicago, IL).
Categorical variables were presented as percentages and

continuous variables as means + standard deviations. Quan-
titative variables were compared using Student’s T-test for
two paired samples. Qualitative variables were compared
using the Mac Nemar test. Correlations were studied using
the bivariate correlation test. The level of significance was
set at 0.05.

Results

Eighty-four type 2 diabetic patients were initially enrolled
but only 55 patients participated in the study (Fig. 1). Their
demographic characteristics are shown in Table 1.

The mean HbAlc level before the month of Ramadan
was 7.1 +£0.9% [5.4-10]. Diabetes was well-controlled in
74% of the cases.

The mean number of fasting days during the month of Ram-
adan was 29.3 +2.3 days. Forty-nine patients fasted for the
whole month. The changes in lifestyle and food intake during
the month of Ramadan are shown in Table 2. During Ramadan
fasting, the daily calorie intake was reduced by 19% with a
significant decrease in carbohydrate and protein intake.

During the fasting, two patients (4%), treated with glime-
piride, experienced adrenergic symptoms but only one of
them measured the concomitant blood glucose which was
0.5 g/L.. No severe complications were reported.

Changes in anthropometric parameters, body composition,
and blood pressure are shown in Table 3. Weight loss induced
by Ramadan fasting was correlated with the number of fasting

Fig. 1 The flow chart of the
study

Recruited sample (n=84)

24 patients were absent in the first visit

-Number of fasted days < 20: n=2
-Intercurent infection: n=2

-Anti-diabetic drugs discontinuation: n=1

Studied sample (n=55)
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Table 1 Demographic
characteristics of the

Patients results

participants Age (years), mean+ SD

Gender

Duration of diabetes (years), median

Overweight, n (%)

Obesity, n (%)

Hypertension, n (%)
Dyslipidemia, n (%)

Diabetes complications, n (%)

Diabetes treatment, n (%)

54.5+10.1
Men, n (%) 26 (47)
Women, n (%) 29 (53)

22

29 (53)

20 (36)

24 (43)

25 (45)
macroangiopathy 8 (15)
Microangiopathy 1(2)
Metformin 39 (71)
Metformin + sulphonylurea 14 (25)
Sulphonylurea 2(4)

SD: standard deviation, n: number of patients

days (r=0.348, p=0.009). No significant correlations were
observed between weight loss and other parameters.

The levels of metabolic and inflammatory parameters
before and after the fasting are indicated in Table 4.

Serum fructosamine increased at T1 (p < 1073) and
returned to its baseline levels at T2. No significant changes
occurred in fasting blood glucose. Insulin levels decreased
significantly after Ramadan (p =0.043). However, no sig-
nificant changes were observed in HOMA-IR. Fibrino-
gen and hs-CRP levels decreased significantly at T1,
while the decrease in blood cells count and ferritinemia

was insignificant. Homocysteine levels were significantly
higher after Ramadan (p=0.001). However, no significant
changes were found in uric acid and lipids.

Table 5 shows the evolution of the Framingham score
throughout the study. A reduction of the cardiovascular risk
score was noted in 53% of patients at T1 and in 47% of cases
at T2.

At T1, BMI (r=-0.392, p=0.013), fasting insulin level
(r=-0.430, p=0.007) and the HOMA-IR index (r=-0.337,
p=0.032) were negatively correlated with the sleep duration
during Ramadan.

Table 2 Habits and food intake

> _ Before (TO) During Ramadan p-value

before and during the fasting

month Physically active (%) 78 67 0.38
Tarawih prayer (%) - 52 -
Smoker (%) 19 19 -
Sleep duration (hours/day), mean+SD 6.9+1.7 6.1+1.8 0.001
Fastfood consumption (%) 26 5 0.008
Number of meals/day, mean +SD 3.73+0.82 2.57+0.65 <1073
Daily calorie intake (Kcal/day), mean+SD 2443.0+798.2 1984.5 +578.1 <1073
Carbohydrate intake (g/day), mean+SD 338.4+130.2 253.9+101.4 <1073
Saccharose intake (g/day), mean =+ SD 53.6+39.7 30.0+19.2 0.001
Lipid intake (g/day), mean+SD 90.1+£28.2 82.3+23.1 0.102
Cholesterol intake (mg/day) 173.6 £182.2 254.2+128.9 0.022
Protein intake (g/day), mean +SD 67.9+22.6 55.5+16.2 <1073
Fiber intake (g/day), mean +SD 22.6+8.6 17.9+23.9 0.173
Sodium intake (mg/day), mean +SD 1612.3+867.9 983.8+687.9 <1073
Folate intake (ug/day), mean+SD 185.6+81.9 119.2+54.6 <1073
Water intake (mL/day), mean+SD 2146.1+647.7 1538.4+595.1 <1073

@ Springer

SD Standard deviation

Statistical methods: binomial distribution / Student T-Test
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Table 3 Anthropometric N To Ti 1 ™ 2

parameters, body composition,

and blood pressure before and Body weight (Kg), mean + SD 79.8+12.9 784+133  0.003  79.6+138  0.047

after Ramadan fasting >
BMI (Kg/m”), mean=+ SD 29.8+54 292+5.4 0.004 29.5+5.0 0.05
WC (cm), mean+SD 98.2+9.6 96.3+10.2 0.015 97.1+8.0 0.557
Body fat (Kg), mean +SD 243+94 23.5+9.7 0.043 23.8+9.4 0.248
Lean body mass(Kg), mean +SD 55.8+7.4 553+7.1 0.059 55.8+7.4 0.455
Body water (mL), mean+SD 36,500+8498  36,718+7888  0.793  36,709+8597  0.844
SBP (mmHg), mean +SD 130.0+15.5 127.9+19.9 0479  129.1+22.1 0.549
DBP (mmHg), mean +SD 77.8+9.4 76.7+10.3 0.547 78.2+9.4 0.654

BMI Body mass index; DBP Diastolic blood pressure; p/ TO-T1; p2 TO-T2; SBP Systolic blood pressure;
70 before Ramadan; 7/ Immediately after Ramadan; 72 Two months after Ramadan; WC Waist circumfer-

ence

Statistical method: Student T-Test

Table 4 Biochemical
parameters before and after

Ramadan fasting

TO T1 pl T2 p2
FBG (mmo/L), mean +SD 7.7+22 7.7£0.25 0.794 794025 0.344
Fructosamine (umol/L), mean+SD  303.6 +46 333.49+59.49 <10~  303.03+50.62 0.735
Fasting insulin (mIU/L), mean + SD 9.7+5.5 7.98+5.05 0.043 7.72+3.58 0.015
HOMA-IR, mean+ SD 34+27 2.80+2.58 0.248 2.67+1.23 0.081
Cholesterol (mmol/L), mean + SD 4.49+0.80 4.42+0.77 0.305 437+0.87 0.122
Triglycerides (g/L), mean +SD 1.59+0.85 1.62+0.79 0.619 1.59+0.77 0.719
HDLc (g/L), mean +SD 1.16+0.33 1.14+0.25 0.475 1.03+020 <1073
LDLc (g/L), mean +SD 2.61+0.67 2.51+0.69 0.178 2.58+0.74 0.776
Uric-acid(mg/L), mean + SD 498+12.7 48+14.4 0.275 52+12 0.127
Hs-CRP (mg/L), mean +SD 4.8+5.7 3.7+4.5 0.058 3.7+3.9 0.137
Homocysteine (umol/L), mean +SD 122+6.2 13.5+£6.4  0.001 14.1+73 <107
Ferritinemia (ug/L), mean +SD 73.9+69.5 70.1+67.7 0.450 64.8+4 0.003
Fibrinogen (g/L), mean+SD 3.7+0.8 34+06 0.003 3.5+0.6 0.607
WBC(elements/mm’), mean+SD  7097.7+2042.1 6771.1+1559.30.085 6660.3+1880.4 0.028
Hematocrit (%),mean + SD 39.8+2.7 38.9+2.8 0.003 393+2.8 0.234

FBG Fasting blood glucose; SD Standard deviation; HOMA-IR Homeostasis Model Assessment of insulin
resistance index; n Number of patients; p/ TO-T1; p2 TO-T2; 70 Before Ramadan; 77 Immediately after
Ramadan; 72 Two months after Ramadan; WBC White blood cells

Statistical method: Student T-Test

Discussion

This study aimed to evaluate the impact of Ramadan fasting
on metabolic, inflammatory, and cardiovascular risk profiles
in patients with type 2 diabetes. Our results showed that
daylight fasting during Ramadan seems to confer favorable
effects on anthropometric parameters, fasting insulin level,
hs-CRP, ferritinemia, and fibrinogen. However, a significant
increase in fructosamine and homocysteine was observed.
Blood pressure, fasting blood glucose, lipid profile, and uric
acid showed no significant changes.

The influence of Ramadan fasting on body weight and
body composition was investigated in many studies with

Table 5 The Framingham score before and after Ramadan fasting

TO T1 pl T2 P2
Framingham 18.5+9.7 16.7+8.7 0.063 183+9,1 0.361
score (%),
mean + SD
Patients with 49 32 0.109 44 0.219
high CVR
(%)

SD Standard deviation; CVR Cardiovascular risk; n Number of
patients; p/ The p-value between TO and T1; p2 The p-value between
TO and T2; 70 Before Ramadan; 71 Immediately after Ramadan; 72
Two months after Ramadan

Statistical methods: Student T-test / Binomial distribution
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conflicting results. Many authors reported a weight loss
after Ramadan fasting [7, 8] that was explained by the
decrease in meal frequency and the reduction of energy
intake [9]. In our study, there was a significant weight loss
that was only correlated with the number of fasting days.
There was also a significant decrease in body fat as in
previous studies [10]. Some studies reported no significant
changes [11-15] or even an increase in weight [16, 17].

A meta-analysis of 70 publications that studied the
effect of Ramadan fasting on weight and body composi-
tion in adults showed a consistent reduction in weight and
fat mass, especially in patients with overweight or obesity
even though no advice was provided on lifestyle [18].

The influence of Ramadan fasting on blood pressure
in diabetic patients is not well established. In the study
of Erdem et al. [19], intermittent fasting was associated
with a significant decrease in systolic and diastolic blood
pressure in patients with newly diagnosed hypertension
or prehypertension. In diabetic patients, Bener et al. [20]
reported a significant decrease in systolic and diastolic
blood pressures after Ramadan fasting. This finding was
partly related to the reduction of sodium consumption dur-
ing the fasting period [19]. In addition to the reduced-cal-
orie and sodium intake, other mechanisms may contribute
to the decrease of blood pressure during intermittent fast-
ing such as the enhancement of parasympathetic nervous
system activity, norepinephrine, and natriuretic peptides
excretion, and insulin sensitivity [21].

In our patients, blood pressure did not show appreciable
changes despite the reduction in sodium and water intake
and body weight during Ramadan. Similar findings were
reported in other studies [5, 22].

Glycemic control in diabetic patients observing Ram-
adan fasting may be affected by several factors such as
changes in food quantity and quality, physical activity, and
sleep disturbance with the risk of hypoglycemia according
to the used antidiabetic drugs.

Ramadan fasting was reported to deteriorate, improve,
or show no changes in glycemic control in diabetic patients.
In a systemic review of 22 studies, Almulhem et al. [23]
reported a favorable effect of fasting on glycemic param-
eters in five studies with a significant reduction in HbAlc
and blood glucose. The other studies reported a worsening
of glycemic control after Ramadan [6, 15]. Shahin et al. [5]
did not find any significant changes in glycemic control. In
our study, fasting glucose level and HOMA-IR index did
not change but fructosamine level increased significantly.
Despite the decrease in daily calorie and carbohydrate intake
and the weight loss observed in our patients, these nega-
tive effects of Ramadan fasting on glycemic control could
be related to sleep disorders. We noted that sleep duration
decreased significantly during the fasting month and was
negatively correlated with the BMI, the fasting insulin level,
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and the HOMA-IR index after Ramadan fasting. Disrupted
sleep was also associated with increased ghrelin and reduced
leptin and adiponectin which are also associated with insulin
resistance and hyperglycemia [24-26].

The most fearful risk of Ramadan fasting in diabetic
patients is hypoglycemia. In the present study, two patients
(4%) presented with adrenergic symptoms.

The prevalence of hypoglycemia in diabetic patients fast-
ing the month of Ramadan is different from one study to
another. Tiboura et al. [11], M’guil et al. [13], and Bouguerra
et al. [6] did not record any hypoglycemia in their patients.
Zargar et al. [17] reported hypoglycemic events in 2.2% of
diabetic patients treated with oral antidiabetic drugs during
Ramadan compared to 3.7% of cases before Ramadan. In the
study of Aravind et al. [27], 19.7% of diabetic patients expe-
rienced at least one hypoglycemic event during fasting. In
the EPIDIAR study, the prevalence of severe hypoglycemia
in diabetic patients treated with oral antidiabetic drugs was
3% compared to 0.4% before fasting [2]. These discordant
results may be explained by the difference in antidiabetic
medication taken by the patients [28]. A Systematic review
and meta-analysis showed that incretin-mimetics were asso-
ciated with the lowest risk of hypoglycemia in type 2 dia-
betic patients fasting Ramadan, followed by insulin glargine,
and meglitinides [29]. In addition, educational sessions can
reduce the risk of hypoglycemia [30, 31].

The impact of Ramadan fasting on the lipid profile is unclear.
In our study as in other studies [22], no significant changes were
observed after Ramadan fasting. However, other studies indi-
cated a significant improvement in lipid profile after Ramadan
fasting with a significant decrease in total cholesterol [7, 8, 12],
triglycerides [7, 12], and LDLc levels [8], as well as a signifi-
cant increase in HDLc levels [32]. On the other hand, many
other studies reported a significant increase in total cholesterol
[9], LDLc [7, 9], and triglyceride levels [9], and a decrease in
HDLc [5, 7, 11]. These discrepancies may be explained by the
difference in the quantity and the quality of lipid intake during
Ramadan, culinary habits, and the differences in the physical
activity between populations’ studies.

There was no effect of Ramadan fasting on uric acid lev-
els in our study. Some studies showed a significant decrease
in uric acid levels after fasting [12] whereas others reported
a significant increase [7]. These different results may be
explained by differences between patients’ studies such as
weight changes (the weight loss induces DNA degradation),
the occurrence of dehydration, and quantity of protein intake.

Chronic inflammation is common in type 2 diabetic
patients and represents a key factor in the pathogenesis of
atherosclerosis. Studies on the impact of Ramadan fasting on
inflammatory and oxidative stress are limited and their results
are conflicting. In a meta-analysis including 311 healthy par-
ticipants, Fares et al. [33] demonstrated some short-term
protection against elevated inflammatory and oxidative stress
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markers. Several mechanisms were evoked to explain this
finding such as weight loss and the decrease in insulin level
and insulin resistance [33]. In our study, the impact of Rama-
dan fasting on inflammation was evaluated by the variation of
inflammatory markers (Hs-CRP, fibrinogen, ferritinemia, and
weight blood cells count). We noted a transient decrease of
fibrinogen and hs-CRP levels, and a delayed decrease in fer-
ritinemia and white blood cells suggesting a protective impact
of fasting on inflammatory profile.

Type 2 diabetes is a common risk factor for cardiovascu-
lar disease which is the most prevalent cause of morbidity
and mortality in this population. Diabetic patients observ-
ing Ramadan fasting are at a higher risk of dehydration with
increased levels of hematocrit and plasma osmolality. Con-
sequently, blood viscosity may increase leading to a high risk
of thrombosis and stroke. In addition, hypoglycemia has been
associated with an increased risk of cardiovascular events
[34]. In a meta-analysis of 22 studies, Almulhem et al. [18],
concluded that there was insufficient evidence to link Rama-
dan fasting to an increased or reduced incidence of cardio-
vascular events in diabetic patients. No cardiovascular events
were observed in our patients during the fasting month.

To investigate the effect of Ramadan fasting on cardiovas-
cular risk among type 2 diabetic patients, we assessed patients’
Framingham risk scores and homocysteine levels before and
after the fasting month. There was a decrease in the score
immediately after Ramadan fasting. However, this score
regained its previous levels one to two months later. Forty-nine
percent of our patients had a high cardiovascular risk before
fasting versus 32% at T1 and 44% at T2. Nematy et al. [32]
reported a significant improvement in the Framingham score
after Ramadan in 82 patients with at least one cardiovascular
risk factor. Conversely, homocysteine levels increased signifi-
cantly. This could be explained by the significant decrease in
folates intake during the month of Ramadan as was observed
in our study. In healthy people, a significant decrease in homo-
cysteine levels after Ramadan fasting was reported [35, 36].

The limitations of our study are the small sample size,
the absence of a control group, and the investigation period
in which the high temperature and the long fasting period
may have influenced dietary habits and lifestyle. In addition,
patients were consecutively enrolled which limits the ability
to generalize our findings to the population of type 2 diabetic
patients observing Ramadan fasting. Despite these limita-
tions, this study presents important strength points such
as the use of fructosamine rather than HbAlc as it better
reflects short-term changes in glycemic control, the carrying
out of dietary surveys, and a relatively prolonged follow-up.
Further studies involving larger sample sizes with prolonged
follow-up would be useful to confirm our findings. Finally,
to disclose the full potential benefits of such intervention, it
is necessary to carry out a continued follow-up for a longer
period after Ramadan month.

Conclusions

Ramadan fasting seems to confer beneficial effects on
anthropometric parameters and inflammatory profile but a
transient worsening of glycemic control in type 2 diabetic
patients. It can be as safe, as there were no serious adverse
medical effects of fasting. Individualized dietary education
and a re-scheduled anti-diabetic regimen are necessary to
optimize the beneficial effects of intermittent fasting.
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