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were measured.

Results: On comparing data before and after Ramadan, significant reduction in HbAlc was
found in all groups. As regards kidney function parameters, no significant difference was
found in group I but a significant decline in these parameters was found in groups II and
IIl; serum creatinine, eGFR, urinary albumin/ creatinine ratio (p <0.001). Only Group I
showed significant hypoglycemic events and need for dose reduction.

Conclusion: Ramadan fasting improved glycemic control in patients with type 2 DM with no
decline in kidney functions in renally impaired group, only a decline in albuminuric and
healthy groups within the normal range. Patients should be adviced regarding adequate

hydration and dietary modification during Pre-Ramadan health care education.
© 2019 Elsevier B.V. All rights reserved.

Despite taking fewer meals, the overall caloric consump-
tion of individuals with diabetes has been reported to

1. Introduction

Ramadan fasting is a religious pillar carried out by Muslims
all over the world. During Ramadan, Muslims abstain from
eating, drinking and smoking during daylight hours with Iftar
being the main meal taken at sunset and sohoor is a small
meal taken before sunrise [1].

increase during Ramadan [2]. People with diabetes who fast
usually are more prone to fluctuations in their blood glucose
values depending upon the type, composition, and quantity
of food consumed, regularity in medicine taking, alterations
in daily physical activities or occasional binge eating after
breaking the fast [3].
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Diabetic nephropathy is the major cause of end stage renal
disease (ESRD) throughout the world. It is defined clinically as
the presence of microalbuminuria or overt nephropathy in
patients with diabetes who lack indicators of other renal dis-
eases [4].

Individualization of the advice given to the patients about
Ramadan fasting is an important thing and caution is advised
for people with diabetes with moderate to severe CKD and the
physicians should monitor their patients carefully during
Ramadan in order to avoid any deleterious effects [5].

Some studies demonstrated good tolerance, safety and
favorable outcome of fasting Ramadan in nephropathy
patients [6], while other studies, fasting was shown to
adversely affect the kidney particularly in tropical climate
with heat and humidity. The custom of depriving food and
water sets in events leading to pre-renal azotemia and renal
dysfunction [7].

Randomized clinical trials are particularly encouraged
since thereis alack of evidence-based guidelines and protocols
which correctly address the issue of the impact of the fasting
on CKD patients and proper counsel and advise them [8].

2. Aim of the work

We aimed to evaluate the effect of Ramadan fasting on kidney
functions in type 2 diabetes mellitus patients.

3. Subjects and methods

The study was conducted on 90 patients with type 2 diabetes
on oral antidiabetic medications intending to fast Ramadan
(2016) with average fasting time 16h from 3:10 am to
7:30 pm with an atmospheric temperature between 37°c and
40°c. Patients were recruited from internal medicine and dia-
betes clinics of Mansoura central hospitals. This study was
approved by the internal review board of Ain Shams Univer-
sity. Before inclusion, an informed written consent was
obtained from each patient after full explanation of the study
protocol. Subjects were divided into three groups: 30 patients
with type 2 diabetes (24 males and 6 females) with albumin-
uria and renal impairment (Group I), 30 patients with type 2
diabetes (10 males and 20 females) with albuminuria and nor-
mal kidney functions (Group II) and 30 patients with type 2
diabetes (20 males and 10 females) with no albuminuria and
normal kidney functions (Group III).

criteria included patients with eGFR
<60 ml/min/1.73 m?, history of heart failure, liver cell failure or
autoimmune kidney disease. All patients were subjected to full
medical history, thorough clinical examination including mea-
surement of blood pressure, weight, height and BMI (kg/m?).

Exclusion

3.1. Laboratory measurements

Laboratory tests; including fasting plasma glucose (FPG), 2h
post prandial plasma glucose (2hPPG), hemoglobin Alc
(HbA1c), fructosamine, serum creatinine, blood urea nitrogen,
urinary albumin/creatinine ratio (UACR) and estimated
glomerular filtration rate (eGFR), were measured two weeks
before and after Ramadan.

FPG and 2HPG were measured using an automated glucose
oxidase method using Behring Diagnostics Reagents (SVR
Glucose Test; Behring, La Jolla, CA, USA). HbAlc was mea-
sured by Stanbio Procedure No.0350 “Quantitative colorimet-
ric determination of Glycohemoglobin in blood”.
Fructosamine was measured using quantitative colorimetric
assay method. Normal range is 200-285 pmol/L and varies in
relation to the serum albumin concentration. Reduction in
serum albumin lowers the serum fructosamine value [9]. A
correction equation for fructosamine: FRAc =FRA x 4 (Alb)
[10]. Quantitative determination of albumin in urine was done
using Enzyme Immunoassay. According to the ADA, 2014, the
patients are either albuminuric with increased urinary albu-
min excretion >30mg/g or non-albuminuric with urinary
albumin excretion <30 mg/g. [11].

Estimated GFR was calculated by MDRD equation
eGFR =186 x (Pcr)-1.154x (age)-0.203x (0.742 if female) x
(1.210 if African) [12].

4. Statistical analysis

Data were analyzed using Statistical Package for Social
Science (IBM SPSS) version 20. The quantitative data were pre-
sented as mean + standard deviation (SD) and range when
their distribution found parametric while qualitative data
were presented as number and percentages. The comparison
between two independent groups with qualitative data was
done by using Chi-square test. The comparison between
two independent groups with quantitative data and paramet-
ric distribution was done by using Independent t-test. Paired
sample t-test of significance was used when comparing
between related samples. The comparison between more
than two independent groups with quantitative data and
parametric distribution was done by using One Way Analysis
of Variance (ANOVA). Post-hoc test (Tukey’s) was used to iden-
tify the least significant difference (LSD) among the studied
groups. Pearson’s correlation coefficient (r) tests were used
to assess the correlation between two quantitative parame-
ters in the same group. Probability (P-value) >0.05 was consid-
ered Non-significant (NS), <0.05 was considered significant (S)
and<0.01 was considered as highly significant (HS).

5. Results

The studied groups were sex matched (p=0.07). The mean
age was (48.67 +9.06) years and duration of diabetes (7.30
+4.60) years for group I, while group II had a mean age of
(49.67 +6.35) years and duration of diabetes (7.53+4.65).
Finally, group III had a mean age of (49.03 + 6.56) years and
duration of diabetes of (8 +4.05) years. The cases were
matched regarding age and duration of diabetes (p=0.33,
0.82 respectively).

Before Ramadan, there was a highly statistical significant
difference (p < 0.01) between groups regarding SBP, creatinine,
UACR and eGFR, while there was no statistical significant dif-
ference regarding other parameters using ANOVA test.

Comparison of each two group using Tukey’s test, group I
had significantly higher SBP, and creatinine compared to
groups II and III. A significantly lower eGFR was detected in
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group I compared to groups II and III. UACR was significantly
higher in groups I and II compared to group II (Table 1).

After Ramadan, DBP, SBP, FPG, 2hPPG, creatinine, UACR
and eGFR showed a significant difference among all studied
groups. However, we found no statistical significant differ-
ence regarding weight, BMI, HbAlc, fructosamine and BUN
using ANOVA test.

Comparison of each two group using Tukey’s test, group I
had significantly higher SBP, DBP and creatinine compared
to groups II and a significantly higher HbAlc, creatinine and
UACR compared to group III. A significantly lower FBS, 2hPG
and eGFR were detected in group I compared to groups II
and III (Table 2).

Comparing the data before and after Ramadan in each
group, group [ showed a significant decrease in SBP, DBP
and HbA1lc, while group II and Il showed significant decrease
in HbAlc and eGFR and significant increase in creatinine
(Table 3).

Group II showed a significant negative correlation between
eGFR and HbAlc (r = —0.533, p = 0.002) pre-fasting and a sig-
nificant negative correlation between eGFR and duration of
diabetes (r = —0.381, p = 0.013) post-fasting. Group III showed
a significant negative correlation between eGFR and duration
of diabetes (r = —0.369, p = 0.045) post-fasting.

Concerning hypoglycemia related events and need for
dose reduction, it was significant in group I (p <0.001, 0.050
respectively) while groups II and III showed non-significant
difference (Fig. 1).

6. Discussion

Regarding the effect of Ramadan fasting on kidney functions
in the current study, serum creatinine showed statistically
significant increase in group II and group III whereas the
change was non-significant in group I (p = 0.101)

Table 1 - Comparison between data characteristics of all studied groups regarding demographic and laboratory data before
Ramadan.

Laboratory Data Group I Group II Group III Tukey’s test

Ivs. II [ vs. III II vs. III
Weight (kg)
Mean + SD 85.17 + 10.57 86.70 + 12.49 83.23 + 8.67 0.580 0.486 0.213
Range 68-110 65-120 60-100
BMI [wt/(ht)2]
Mean + SD 29.49 + 3.59 31.08 +4.34 29.55+2.63 0.089 0.946 0.103
Range 22.86-38.06 23.74-43.55 22.04-35.43
SBP (mmHg) <0.001 0.003 0.627
Mean + SD 146.33 + 18.33# 132 + 16.06 134 £ 12.76
Range 110-170 110-160 120-170
DBP (mmHg) 0.055 0.203 0.232
Mean + SD 88.50 + 8.32 83.33+9.59 85.83+5.74
Range 70-100 60-100 80-100
FBS (mg/dL) 0.219 0.168 0.879
Mean + SD 185.37 £ 57.20 204 +61.93 206.30 + 55.58
Range 95-390 100-360 120-346
Post Prandial (mg/dL) 0.968 0.056 0.054
Mean + SD 299.83 + 56.68 299.57 £ 69.43 330.07 £ 54.53
Range 200420 150-450 230469
HbA1lc (%) 0.821 0.063 0.076
Mean + SD 11.23 £ 2.67 11.09 + 2.40 9.28 +2.41
Range 6-18 7-17.4 6-15
Fructosamine(Umol/L) 0.350 0.679 0.601
Mean + SD 275.23 £ 111.12 252.60 + 84.99 265.23 + 80.96
Range 100-540 97-400 113-421
S.creatinine (mg/dL) <0.001 <0.001 0.194
Mean + SD 1.33 + 0.05# 0.66 +0.11 0.70 £ 0.12
Range 1.3-1.5 0.5-0.9 0.5-0.9
BUN (mg/dL) 0.016 0.316 0.153
Mean + SD 14.37 + 4.49# 12.06 + 2.67 13.42 + 3.56
Range 9-26 7-18 7-20
Urinary ACR(mcg/mg) 0.101 <0.001 <0.001
Mean + SD 88.40 + 64.86# 7143 +21.17 16.18 +7.99
Range 33-284 43-120 3-29
eGFR(mL/min/1.73 m?) <0.001 <0.001 0.563

Mean + SD
Range

63.07 + 3.27#
61-72

114.00 + 18.74
91-149

112.70 + 18.60
90-148

**P-value < 0.01 is high statistical significant.

*P-value < 0.05 is significant.
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Table 2 — Comparison between data characteristics of all studied groups regarding demographic and laboratory data after
Ramadan.

Laboratory Data Group I Group 1I Group III Tukey’s test

Ivs. II [vs. III 1T vs. III
Weight (kg) 0.542 0.464 0.181
Mean + SD 85.23 + 10.47 86.90 + 12.18 83.23 + 8.66
Range 69-107 66-120 60-99
BMI [wt/(ht)2]
Mean + SD 29.50 + 3.45 31.16 +4.28 29.55 + 2.62 0.072 0.958 0.080
Range 22.86-37.02 23.74-43.55 22.04-35.08
SBP (mmHg)
Mean + SD 135.50 + 14.04# 125.50 + 10.20 129 +£9.14 0.002 0.029 0.235
Range 110-160 110-140 120-150
DBP (mmHg)
Mean + SD 84.50 + 6.61# 80.17 +7.01 82.33+4.30 0.007 0.172 0.172
Range 65-90 60-90 80-90
FBS (mg/dL)
Mean + SD 186.60 + 38.36# 227.63 +35.49 225.97 +31.77 <0.001 <0.001 0.885
Range 102-278 154-286 169-298
Post Prandial (mg/dL)
Mean + SD 288.50 + 39.24# 316.37 £+ 47.54 344.43 + 42.84 0.015 <0.001 0.014
Range 218-398 206401 257-396
HbA1c (%)
Mean + SD 9.09 + 1.95 8.80+£1.78 8.21+1.45 0.525 0.005 0.195
Range 5.5-13 6.5-15 5.5-11
Fructosamine(Umol/L)
Mean + SD 325.53 + 125.56 332.70 £ 218.59 282.63 + 96.88 0.859 0.290 0.217
Range 103-612 120-1103 168-620
S.creatinine (mg/dL)
Mean + SD 1.41 +0.23# 0.93+0.17 0.84 +0.16 <0.001 <0.001 0.053
Range 1-2 0.7-1.3 0.6-1.4
BUN (mg/dL)
Mean + SD 16.72 £ 6.77 15.48 + 4.27 14.50 + 4.22 0.363 0.104 0.468
Range 8-34 9-27 9-28
UrinaryACR(mcg/mg)
Mean + SD 86.03 + 86.52 112.33 + 72.40# 41.67 +22.00 0.128 0.011 <0.001
Range 11-434 27-330 15-114
eGFR(mL/min/1.73 m?)
Mean + SD 59.73 £ 13.25 77.83 + 16.48# 97.50 + 21.19 <0.001 <0.001 <0.001
Range 32-86 46-112 55-131

**P-value <0.01 is high statistical significant.

*P-value <0.05 is significant.

This was in agreement with NasrAllah and Osman (2014),
who showed worsening kidney functions in fasting patients,
defined as >30% rise of serum creatinine (baseline
1.4-2.8 mg/dl), at Day 7. By the end of the month, serum cre-
atinine showed marked elevations exceeding 30%, in only
seven instances (13.2%). Three months after the end of Rama-
dan, serum creatinine remained elevated in 12 of 52 (23%)
patients, the remaining portion showed returning of serum
creatinine mostly to baseline levels by the end of the month.
The initial rise in serum creatinine may be explained by dehy-
dration and its effect on renal perfusion. This effect was
reversed by the end of the month, possibly by adaptations
in renal hemodynamics and homeostasis of fluid preserva-
tion [13].

Bakhit et al. (2017) in a prospective observational study
performed on 65 patients with stage 3 or higher chronic kid-
ney disease (CKD) showed that 33% of patients developed
worsening of renal functions, being defined as serum crea-
tinine levels increase by 0.3 mg/dl from baseline during or

within 3 months after Ramadan. Of the 22 patients who
developed worsening of renal functions, 8 later improved,
while 14 continued to have elevated serum creatinine [14].

However, El-Wakil et al. (2007) and Bernieh et al. (2010)
showed non-significant change in serum creatinine after
Ramadan but these studies were performed on smaller sam-
ple size (15 and 31 patients respectively) [6,15].

As regards eGFR, patients in our study revealed significant
decrease in eGFR after Ramadan in groups II and III respec-
tively and non-significant decrease in group I. This is in agree-
ment with NasrAllah and Osman (2014) who observed
significant reduction (corresponding to >25% drop of eGFR)
occurring in nine of fifty two subjects (17%) at Day 7 of fasting.
By the end of the month reduction of eGFR persisted but the
magnitude of deviation of eGFR from baseline was insignifi-
cant, (p =0.5) [13].

On the contrary, EI-Wakil et al. (2007) showed that GFR did
not change significantly in CKD patients (baseline eGFR
33.3+21.1 ml/min/1.73 m2) during Ramadan. However, the



Table 3 — Comparison between pre and post fasting laboratory data of all studied groups:

Laboratory Data Group I Group II Group III

Pre Post t p Pre Post t P Pre Post T p
FBG (mg/dL)
Mean + SD 185.37 £57.20  186.60 +38.36  0.043 0.922 204 +61.93 227.63+3549 1342 0.075 206.30+55.58 22597 +31.77 2.117 0.098
Range 95-390 102-278 100-360 154-286 120-346 169-298
PostPrandial(mg/dL)
Mean + SD 299.83 £56.68  288.50+39.24 0.264 0.372 299.57 £+69.43 316.37+47.54 0693 0.279 330.07 +54.53 34443+42.84 1.534 0.261
Range 200-420 218-398 150450 206-401 230-469 257-396
HbA1lc (%)
Mean + SD 11.23 £ 2.67 9.09 + 1.95 7.455 <0.001 11.09 +2.40 8.80+1.78 5492 <0.001 9.28+2.41 8.21+1.45 3.518 0.042
Range 6-18 5.5-13 7-17.4 6.5-15 6-15 5.5-11
Fructosamine (Umol/L)
Mean + SD 275.23+111.12 325.53+125.56 0.857 0.106  252.60 +84.99 332.70+21859 2342 0.066 265.23+80.96 282.63+96.88 0.871 0.453
Range 100-540 103-612 97-400 120-1103 113421 168-620
S.creatinine(mg/dL)
Mean + SD 1.33+0.05 1.41+0.23 1.122 0.101  0.66 +0.11 0.93 +0.17 4.967 <0.001 0.70+0.12 0.84+0.16 5.687 <0.001
Range 1.3-1.5 1-2 0.5-0.9 0.7-1.3 0.5-0.9 0.6-1.4
BUN(mg/dL)
Mean + SD 14.37 +4.49 16.82 +7.20 0.857 0.119  12.06+2.67 15.48 + 4.27 5791 <0.001 13.42+3.56 14.50 + 4.22 0.166 0.287
Range 9-26 8-35 7-18 9-27 7-20 9-28
UrinaryACR(mcg/mg
Mean + SD 88.40 + 64.86 90.03 + 86.52 0.194 0.905 71.43+21.17 112.33+7240 4716 0.004 16.18+7.99 41.67 £22.00 6.748 <0.001
Range 33-284 11-434 43-120 27-330 3-29 15-114
eGFR(mL/min/1.73 m?)
Mean + SD 63.07 + 3.27 59.73 + 13.25 0.88 0.186  114.00+18.74 77.83 +16.48 7.176 <0.001 112.70+18.60 97.50+21.19 4.114 0.008
Range 61-72 32-86 91-149 46-112 88-148 55-131

*P-value <0.01 is high statistical significant.
*P-value <0.05 is significant.
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Fig. 1 - Bar chart of groups regarding hypoglycemia related events.

study was conducted on small sample size (15 subjects) and it
recommended that CKD patients should be meticulously fol-
lowed during Ramadan [15].

Bragazzi 2015, in a mini meta-analysis that included six
studies investigated the effects and impact of Ramadan fast-
ing with emphasis on GFR [16]. All the selected studies were
prospective observational. Five studies were neutral, finding
only in-significant differences between before and after
Ramadan fasting while the study by Bernieh et al. (2010)
found improvements during the fasting and the month after
but that study was performed on 31 patients [6]. However,
most studies were conducted in cold seasons, while only
two were conducted in hot seasons. For this reason, the find-
ings may be not generalizable to hot seasons and therefore
caution should be taken when fasting during those periods.

In the current study, urinary albumin-creatinine ratio
(UACR) was significantly increased in group II and III with
non-significant increase in group I. This is consistent with
Kamar et al. (2014) who showed significant increase of ACR
concluding that fasting had adverse effect on albuminuria
in Type 2 diabetes patients [17].

On the other hand, El-Gendy et al. (2012) in a study per-
formed on 20 patients with diabetes showed non-significant
change of ACR after Ramadan and it remained lower than
baseline values six weeks after the end of Ramadan conclud-
ing that, fasting during the month of Ramadan is relatively
safe and devoid of serious complications among patients,
provided they are well hydrated and properly educated about
drug regimen adjustment and compliance as well as diet reg-
imen [18]. Sahin et al. (2013) even showed that microalbumin-
uria significantly decreased during Ramadan but that study
was conducted on 122 patients with type 2 diabetes; 32 of
whom were on insulin regimens either alone or in combina-
tion with oral antidiabetics [19].

As regards levels of blood urea nitrogen (BUN), the current
study showed significant increase in group II and
non-significant increase in group I and III. Similarly, Emami-
Naini et al. (2013) in their mini review showed an overall

non-significant increase in BUN after Ramadan emphasizing
importance of adequate hydration in patients with diabetes
intending to fast [20].

Looking at kidney functions in this study, we noticed there
had been deterioration in group II and III but within normal
values; where as in group I there had been non-significant
impact of fasting on kidney functions despite being the renal
impairment group. However this can be attributed to the
compliance of these patients to the proper diet, hydration
and medication regimen with a regular scheduled follow up
and close monitoring.

In the current study, there was a non-significant change in
BMI in the three groups before and after Ramadan. Jaleel et al.
(2011) demonstrated that patients with diabetes who fasted
during Ramadan have shown non-significant change in body
weight, while in normal individuals with no diabetes; an aver-
age weight loss of 1.7-3.8 kg has been reported in different
studies [1].This was consistent with Yeoh et al. (2015), as it
also showed non-significant change in BMI after than before
Ramadan [21]. Sadiya et al. (2011) on the other hand showed
significant body weight reduction after Ramadan fasting
which could be attributed to the small sample size of the
study group as it was done on 19 subjects [22].

There was a significant decrease in systolic and diastolic
blood pressure in group I post Ramadan. Bener and Yousafzai
(2014) agreed with us in their observational study conducted
on 1301 patients with diabetes aged above 18 years systolic
and diastolic blood pressures were significantly lower after
as compared with before Ramadan [23]. Similarly, Samad
et al. (2015) observed significant improvement of systemic
blood pressure after Ramadan [24].

Regarding the effect of fasting on fasting blood glucose
(FBG), this study showed non-significant change in all groups.
This was consistent with Lessan et al. (2012) who performed a
study on 63 subjects with continuous glucose monitoring
before, during and after Ramadan and reported non-
significant changes in FBG after Ramadan among patients
with good baseline glycemic control [25]. Kamar et al. (2014),
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also concluded in a study conducted on 44 type 2 diabetes
mellitus patients showed non-significant decrease in mean
fasting blood glucose after Ramadan [26]. As for post-
prandial blood glucose level (2hPPG), our study showed
non-significant change in 2hPPG in all groups which was
consistent with Sahin et al. (2013) who also showed non-
significant increase in 2hPPG after Ramadan fasting [19].

Concerning HbAlc, our study showed statistically signifi-
cant decrease in the three groups after Ramadan fasting. It
was more prominent in the group I and II with renal impair-
ment and albuminuria than control group. This was consis-
tent with Bener and Yousafzai (2014) [23] and Siaw et al.
(2014) [27]. Both studies showed significant reduction in
HbA1lc after Ramadan.

On the other side Ahmadani et al. (2007) conducted a study
on 453 subjects 72.5% of whom fasted, the majority of them
(96.3%) with type 2 diabetes while only 3.7% with type I dia-
betes. That study showed non-significant change of HbAlc
after Ramadan [28].

As for fructosamine, our study proved non-significant
change after Ramadan fasting in all group. Similarly,
Bouguerra et al. (2006) showed non-significant change in fruc-
tosamine level after Ramadan in patients with initial level of
<340miromol/L but a significant increase was observed in
patients whose initial fructosamine before Ramadan was
>340 micromol/L consequently concluding that Ramadan
fasting in type 2 diabetes mellitus patients seems to cause
slight effects on glycaemia when previous control is quite
good; but fasting induces more deterioration when previous
control is poor [29]. Also Gustaviani et al. (2004) and M’guil
et al. (2008) showed non-significant reduction in fructosamine
after Ramadan in previously well-controlled type 2 diabetes
mellitus patients [30,31].

This study also revealed a significant negative correlation
between HbAlc level and eGFR in pre-fasting group II. This
goes in line with Joly et al. (2015), who showed HbAlc was sig-
nificantly higher in patients with lower eGFR in 986 patients
adjusted to age, body mass index, hemoglobin level and ery-
thropoietin use [32].

We found a significant negative correlation between dura-
tion of DM and eGFR in post-fasting group II and III. This is in
line with the study done by Al-Rubeaan et al. (2014) that
showed that duration of DM is an important risk factors hav-
ing a strong impact on the prevalence of diabetic nephropa-
thy, ranging from 3.7% in patients with a duration of
>5years, to 21.8% in patients with a diabetes duration of
>15 years [33]. Also AlWakeel et al. (2011) in a retrospective
study on 621 patients showed that the mean duration of dia-
betes was significantly longer among the progressors to
nephropathy compared to non-progressors [34].

One of the principal risks for people with diabetes who
participate in Ramadan is hypoglycemia. The study reported
hypoglycemia related events and need for dose reduction.
This agreed with The EPIDIAR study that recorded higher
rates of severe hypoglycemia in people with T1DM
or T2DM during Ramadan compared with before Ramadan
(4.7-fold and 7.5-fold increases, respectively) [35]. Also a study
in Pakistan, carried out by Ahmedani et al., found that of the
388 patients with diabetes who chose to fast, symptomatic
hypoglycemia was reported by 35.3% and 23.2% of patients

with T1DM and T2DM, respectively [36]. The occurrence of
hypoglycemia and need for dose reduction was significantly
higher in group I as compared with the other two groups. This
goes with Miller et al. (2010) who showed that comparing
patients with normal kidney function with those having base-
line serum creatinine of 1.3-1.5mg/dl, there was a 66%
increased risk of hypoglycemia in impaired patients [37].
Taking all these risks into account, it is easy to see why reli-
gious regulations, as well as medical recommendations, allow
exemption from fasting for some people with diabetes.

7. Conclusion

Ramadan fasting improved glycemic control in patients with
type 2 DM with no decline in kidney functions in renal
impaired group, only a decline in albuminuric and healthy
groups within the normal range. Patients should be adviced
regarding adequate hydration and dietary modification dur-
ing Pre-Ramadan health care education.
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