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	 This prospective cohort study evaluated the impact of Ramadan fasting on 162 patients 
with chronic kidney disease (CKD) and end-stage renal disease (ESRD) on regular hemodialysis. 
Participants were categorized based on fasting behavior and renal status. Biochemical and 
clinical parameters were assessed before, during, and after Ramadan. Results indicated that 
fasting was generally well-tolerated, though significant transient increases in blood urea, 
potassium, and phosphate were observed during fasting periods, particularly among ESRD 
patients fasting on dialysis days. Serum sodium and eGFR showed significant declines over time 
in both fasting and non-fasting CKD groups. No adverse effects on albumin or creatinine stability 
were noted in appropriately supervised patients. The study concludes that Ramadan fasting 
can be safe for stable CKD and ESRD patients with careful monitoring, dietary management, 
and individualized medical supervision to mitigate metabolic fluctuations.
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	 Chronic kidney disease (CKD) is 
characterized by kidney damage or an estimated 
glomerular filtration rate (eGFR) below 60 
ml/min/1.73 m², lasting for a minimum of 
three  months, regardless of etiology. It is a 
condition characterized by a gradual decrease of 
kidney function, ultimately necessitating renal 
replacement therapy (dialysis or transplantation).1

	 Hemodialysis (HD) is an artificial method 
for eliminating surplus fluids, minerals, and poisons 
from the blood with compromised renal function. 
HD is a widely utilized renal replacement therapy 
and a life-sustaining intervention for cases  with 
CKD. The technique is related to elevated 

morbidity, cardiovascular risk, malnutrition, and 
death.2

	 Ramadan is a sacrosanct  month for 
Muslims globally; it is the ninth lunar month of 
the Islamic calendar. Fasting Ramadan constitutes 
the fourth of the five pillars of Islam, a religious 
duty on every adult, rational, and healthy 
Muslim, who are required to fast from sunrise 
to sunset. This duration may range from twelve 
to twenty-two hours, contingent upon seasonal 
and regional characteristics. Individuals who are 
severely unwell, possess substantial health issues, 
menstruation females, pre-pubertal kids, and 
travelers are exempt from fasting. Ramadan fasting 
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has been demonstrated to be related to favorable 
effects on lipid profiles, fasting blood glucose, and 
body weight among healthy subjects.3

	 Cases with CKD and those undergoing 
hemodialysis are exempt from fasting because 
of their health condition; yet, some individuals 
persist on fasting because of the exquisite spiritual 
nature of the holy month.4 The significant alteration 
in the timing and composition of patients’ meals 
throughout the breaking of their fast, including 
the abundance of festive Ramadan foods, dried 
fruits, juices, and particularly fluid intake, raises 
concerns among healthcare professionals regarding 
the safety of Ramadan fasting for cases with CKD 
and under their supervision.3

	 However, fasting during Ramadan 
in CKD and ESRD patients is not without 
risks. Potential complications include acute 
kidney injury, hyperkalemia, worsening systolic 
hypertension, and significant interdialytic weight 
gain in hemodialysis patients, particularly in those 
with advanced disease (stages 4–5) or unstable 
clinical conditions.5 Patients with unstable kidney 
disease, acute intercurrent illness, or those within 
the first year of a kidney transplant are generally 
advised to avoid fasting due to heightened risks of 
dehydration and metabolic disturbances.6

	 Some research advises against fasting, as 
those with CKD and those undergoing HD carry an 
elevated risk of dehydration during prolonged 
fasting periods and, conversely, are susceptible 
to fluid overload from high fluid consumption 
following breaking the fast after sunset.7 Ramadan 
fasting did not correlate with significant adverse 
effects in kidney transplant cases or urinary risk 
factors for calculus development.8

	 The aim of this prospective cohort 
research was to evaluate the impact of daily and 
partial Ramadan fasting on key biochemical and 
clinical markers in patients with CKD and those 
undergoing hemodialysis who chose to fast, 
compared to CKD and hemodialysis cases who 
chose not to fast throughout Ramadan.

MATERIALS AND METHODS

	 This prospective cohort study was 
conducted between February and April 2024  and 
included 162 adult patients were collected from Al-
Zahraa University Hospital, Hemodialysis Unit and 

The National Institute of Nephrology and Urology 
at El-Mataria, they were divided into 48 patients 
with CKD (stages 1–5), staged based on eGFR 
determined utilizing the simplified Modification 
of  Diet in Renal Disease (MDRD) equation, 
which includes serum creatinine, age & sex and 
114 patients with ESRD on regular hemodialysis 
for more than 3 months. Patients were classified 
into five subgroups according to their renal status 
and fasting behavior, CKD Group I included CKD 
(stage 1–5) patients who did not fast, CKD Group II 
included CKD (stage 1–5) patients who fast during 
Ramadan, ESRD Group I included ESRD patients 
on HD who did not fast during Ramadan, ESRD 
Group II included ESRD patients who fasted only 
on non-dialysis days and ESRD Group III included 
ESRD patients who fasted on both dialysis and 
non-dialysis days.
	 Inclusion Criteria: All participants were 
aged e”18 years, diagnosed with CKD (stage 1 
or higher, based on eGFR) and ESRD patients on 
maintenance hemodialysis for >3 months
	 Exclusion Criteria: This study excluded 
clinically unstable patients in the past 3 months, 
patients with psychiatric instability, with 
uncontrolled diabetes or recurrent hypoglycemia, 
with active infection or inflammatory disease and 
hematologic disorders or malignancy.
	 Diagnostic Criteria:  Hypertension was 
defined as systolic blood pressure e”140 mmHg 
and/or diastolic e”90 mmHg, or current use of 
antihypertensive medication. Diabetes mellitus 
was diagnosed according to American Diabetes 
Association (ADA) criteria (fasting glucose e”126 
mg/dL, HbA1c e”6.5%, or use of antidiabetic 
drugs). Dehydration was clinically assessed based 
on symptoms (thirst, dry mucosa, reduced skin 
turgor) and biochemical markers (elevated serum 
sodium, urea).
Methods
All patients were subjected to: 
	 A comprehensive clinical assessment. 
Biochemical and hematological parameters 
were measured at three time points: two weeks 
before Ramadan (baseline), on the 15th day of 
Ramadan, and two weeks after Ramadan. The 
average daily fasting duration during Ramadan was 
approximately 15 hours. Fasting during dialysis 
was permitted only for stable patients under 
medical supervision. 
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Dialysis Protocol for (ESRD Group)
	 Hemodialysis was performed three times 
per week, each session lasting approximately 4 
hours, using high-flux dialyzers and bicarbonate-
based dialysate. Dialysate potassium concentration: 
2.0–3.0 mmol/L based on pre-dialysis serum K+ 
Machines: Fresenius 4008S or equivalent. Access 
type: Arteriovenous (AV) fistula or tunneled central 
venous catheter. Blood flow rate: 250–350 mL/min. 
Dialysate flow rate: 500 mL/min. Anticoagulation: 
Unfractionated heparin unless contraindicated. 
Dry weight: Determined pre-Ramadan and 
used to guide ultrafiltration targets. Patients 
were monitored for intradialytic complications, 
especially those fasting during dialysis. Fasting on 
dialysis days was allowed only for stable patients 
under medical supervision.
	 E a c h  p a r t i c i p a n t  u n d e r w e n t : 
Comprehensive medical history and clinical 
examination, laboratory investigations at three 
time points (two weeks before Ramadan, day 
15 of Ramadan and two weeks after Ramadan). 
In hemodialysis patients, blood samples were 
withdrawn immediately before the dialysis session 
to avoid dilutional effects and ensure accurate pre-
dialysis values.
	 Blood Sampling: Five milliliters (5ML) 
of venous blood were collected from each patient 
using standard aseptic techniques, 2Ml were placed 
into Ethylenediaminetetraacetic acid (EDTA) 
(K3EDTA) vacutainer for CBC assay. CBC was 
done immediately samples were centrifuged at 
2000-3000 rpm for 20 minutes. The separated 
serum was used the immediate assay of Blood 
Urea, Ceatinine, S.uric acid, sodium, potassium, 
calcium, phosphate and Albumin 
	 Laboratory tests included: complete blood 
count (CBC), serum creatinine, blood urea, serum 
sodium, potassium, calcium, phosphorus, and 
serum uric acid. eGFR calculated for CKD patients 
using the simplified MDRD equation [eGFR (mL/
min/1.73 m²)=186 × (Serum Creatinine)^-1.154 × 
(Age)^-0.203 × (0.742 if female)].
	 Patient Guidance and Monitoring: All 
patients were advised to continue prescribed 
medications and dietary guidelines, to avoid 
high-potassium foods, to drink 1.5–2 liters of 
water during non-fasting hours, to monitor daily 
weight and to report symptoms including fatigue, 

dizziness, shortness of breath, or persistent 
headache. Patients at risk of hyperkalemia were 
advised to stop Angiotensin-converting enzyme 
inhibitors (ACE) inhibitors or Angiotensin 
receptor blockers (ARBs) and switch to alternative 
antihypertensives. Calcium or sodium polystyrene 
sulfonate was prescribed when necessary.
	 Comparative analyses were performed 
in two stages, a comparison between fasting and 
non-fasting groups for both CKD and ESRD cases 
to assess overall impact of fasting and within group 
longitudinal comparison fasting and non-fasting 
(CKD and ESRD) to evaluate changes over time, 
before, during, and after Ramadan.
Ethical consideration 
	 The study protocol was approved by 
the Ethical Committee of Al-Azhar Faculty of 
Medicine for Girls (No. 2304). Written informed 
consent was obtained from all participants prior to 
inclusion.
Statistical Analysis
	 Material has been  gathered, revised, 
coded, and input into the Statistical Package for 
Social Science (IBM SPSS) (IBM Corp. Released 
2020). IBM SPSS Statistics for Windows, Version 
27.0. Armonk, NY: IBM Corp. The quantitative 
information was given as means, standard 
deviations, and ranges for parametric information, 
and as medians and inter-quartile ranges (IQR) for 
non-parametric information. Qualitative variables 
have been expressed as counts and percentages. The 
comparison of groups of qualitative information 
was conducted utilizing the Chi-square test and/
or Fisher’s exact test where the expected count 
in any cell was below five. The comparison of 
two independent groups with quantitative data 
and parametric distribution has been  carried 
out utilizing the independent t-test, whereas the 
comparison with non-parametric distribution has 
been performed utilizing the Mann-Whitney test. 
The comparison of multiple independent groups 
with quantitative information and a parametric 
distribution has been conducted utilizing the One-
Way ANOVA test, followed by post hoc analysis 
with the LSD test. For non-parametric distribution, 
the Kruskal-Walli’s test has been utilized, followed 
by post hoc analysis utilizing the Mann-Whitney 
test. The comparison of several paired groups 
with quantitative information and a parametric 
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distribution was conducted utilizing the Repeated 
Measures ANOVA test. The p-value was deemed 
significant if P-value under 0.05.

RESULTS

	 Table 1 demonstrates that there were no 
statistically significant differences between Group 
I and Group II in terms of gender distribution (p = 
0.350) or mean age (p = 0.225) of the CKD patients. 
	 Table 2 demonstrates that during Ramadan, 
Group II showed significantly higher blood urea 
levels compared to Group I with a p-value of 0.030. 
Additionally, both groups exhibited a significant 
increase in blood urea levels during Ramadan 
followed by a significant decrease after Ramadan 
(p < 0.001 for both). The table also shows that the 
creatinine level did not change over time in group 
I (p = 0.107) while it was significantly increased 
in group II during Ramadan and after Ramadan 
than at baseline with p-value <0.001. Regarding 
Serum sodium levels were significantly higher in 
group I compared to group II before Ramadan, 
during Ramadan and after Ramadan. Within-group 
analysis there were no significant changes in 
sodium levels over time in both groups (group I: p 
= 0.741; group II: p = 0.220). Also, the table shows 
that there was no statistically significant difference 
between group I and group II regarding potassium 
level before Ramadan (p = 0.438). However, during 
Ramadan, potassium level was significantly higher 
in group II compared to group I.  After Ramadan, 
the difference between the two groups was again 
non-significant (p = 0.284). Both groups exhibited 
highly significant increase in potassium levels over 
time (p < 0.001 for each group). Also, regarding 
calcium level, before Ramadan, no significant 
difference existed between group I and group II 

(p = 0.222). During Ramadan, group I showed 
significantly higher calcium levels compared to 
group II. After Ramadan, no significant difference 
between both groups (p = 0.371). Both groups 
maintained stable calcium levels over time, with 
no significant change. The table also shows that 
during Ramadan, group II showed significantly 
higher phosphate levels  than group I  Also, After 
Ramadan, group II maintaining higher levels versus 
group I While Group I exhibited no significant 
changes within-group over time (p = 0.142), group 
II showed highly significant increase (p < 0.001). 
Also, Before Ramadan, group I had significantly 
lower albumin levels compared to group II while no 
significant difference during (p = 0.136) and after (p 
= 0.200) Ramadan. Group I exhibited a significant 
increase within-group over time (p = 0.025). 
Conversely, group II maintained stable albumin 
levels throughout (p = 0.808). Also, both groups 
exhibited highly significant declines in eGFR over 
time. In Group I, eGFR progressively decreased 
from before to during and after Ramadan, with all 
time points being significantly different. In Group 
II, eGFR remained stable from before to during, 
but significantly declined after Ramadan.
	 Table (3)  shows that Within-group 
analysis revealed no significant changes in Hb 
levels over time in group I, while group II showed 
a statistically significant change (p = 0.037).
	 Also,  group I had significantly higher 
white blood cell counts compared to group II before 
Ramadan, during Ramadan, and after Ramadan. 
	 Also,  group I  had significantly higher 
platelet counts compared to  group II  before 
Ramadan and after Ramadan. Within-group 
analysis revealed statistically significant changes 
in platelet levels over time in both group I  (p = 
0.010) and group II (p = 0.017).

Table 1. Comparison between Group I and Group II regarding demographic data of CKD patients

CKD		  Group I	 Group II	 Test value	 P-value	 Sig.
		  No. = 15	 No. = 33	
		
Sex	 Male	 9 (60.0%)	 15 (45.5%)	 0.873*	 0.350	 NS
	 Female	 6 (40.0%)	 18 (54.5%)			 
Age (years)	 Mean ± SD	 54.93 ± 15.17	 59.76 ± 11.31	 -1.229•	 0.225	 NS
	 Range	 18 – 73	 35 – 77			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant 
*: Chi-square test; •: Independent t-test 
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Table 2. Comparison between Group I and Group II regarding kidney function tests and of CKD patients  

CKD		  Group I	 Group II	 Test value	 P-value	 Sig.
		  No. = 15	 No. = 33	
		
Blood urea (mg/dl)					   
Before	 Median (IQR)	 90 (49 – 119)a	 78 (65 – 110)a	 -0.534‘“	 0.593	 NS
	 Range	 18.7 – 139	 45 – 195			 
During	 Median (IQR)	 109 (65 – 160)b	 130 (120 – 178)b	 -2.175‘“	 0.030	 S
	 Range	 35 – 180	 68 – 190			 
After	 Median (IQR)	 90 (55 – 120)a	 88 (70 – 102)a	 -0.367‘“	 0.713	 NS
	 Range	 30 – 240	 42 – 160			 
Test value / P-value		  23.065 / <0.001 (HS)	 25.922 / <0.001 (HS)			 
Creatinine (mg/dl)					   
Before	 Median (IQR)	 2.5 (2 – 3.4)	 2.4 (1.8 – 3.1)a	 -0.579‘“	 0.562	 NS
	 Range	 1 – 5.4	 1.5 – 5.5			 
During	 Median (IQR)	 2.7 (2.2 – 3.7)	 2.8 (2.2 – 3.7)b	 -0.111‘“	 0.911	 NS
	 Range	 1.2 – 6.5	 1.3 – 5.8			 
After	 Median (IQR)	 2.5 (2.2 – 3.5)	 2.4 (2.1 – 3.5)b	 -0.390‘“	 0.697	 NS
	 Range	 1.5 – 7	 1.2 – 5.6			 
Test value / P-value		  4.478 / 0.107 (NS)	 14.966 / <0.001 (HS)			 
UA (mg/dl)					   
Before	 Mean ± SD	 6.55 ± 0.70	 6.52 ± 0.98	 0.112•	 0.911	 NS
	 Range	 5.4 – 8.1	 4.7 – 8.7			 
During	 Mean ± SD	 5.91 ± 1.28	 6.37 ± 0.97	 -1.394•	 0.170	 NS
	 Range	 4.1 – 8.2	 4.7 – 8.7			 
After	 Mean ± SD	 6.49 ± 1.05	 6.66 ± 0.79	 -0.636•	 0.528	 NS
	 Range	 5 – 8.5	 4.8 – 8.2			 
Test value / P-value		  1.556 / 0.459 (NS)	 5.136 / 0.077 (NS)			 
S. Na (mmol/L)					   
Before	 Mean ± SD	 140.33 ± 4.10	 136.61 ± 1.73	 4.461•	 0.000	 HS
	 Range	 136 – 150	 135 – 142			 
During	 Mean ± SD	 139.07 ± 3.22	 136.85 ± 1.91	 2.989•	 0.004	 HS
	 Range	 134 – 145	 135 – 142			 
After	 Mean ± SD	 137.80 ± 1.97	 136.33 ± 1.02	 3.410•	 0.001	 HS
	 Range	 135 – 141	 135 – 138			 
Test value / P-value		  0.300 / 0.741	 1.565 / 0.220			 
K (mmol/L)					   
Before	 Mean ± SD	 4.48 ± 0.68a	 4.33 ± 0.56a	 0.783•	 0.438	 NS
	 Range	 3.7 – 6	 3.5 – 6.9			 
During	 Mean ± SD	 5.35 ± 0.76b	 6.06 ± 0.91b	 -2.628•	 0.012	 S
	 Range	 4.23 – 6.9	 3.9 – 7.5			 
After	 Mean ± SD	 4.73 ± 0.65c	 4.53 ± 0.53c	 1.085•	 0.284	 NS
	 Range	 3.8 – 5.8	 3.5 – 6			 
Test value / P-value		  62.922 / < 0.001	 71.278 / < 0.001			 
Ca (mg/dl)					   
Before	 Mean ± SD	 8.44 ± 0.91	 8.70 ± 0.53	 -1.239•	 0.222	 NS
	 Range	 6.5 – 9.8	 6.9 – 10			 
During	 Mean ± SD	 9.45 ± 0.69	 8.90 ± 0.42	 3.443•	 0.001	 HS
	 Range	 8.5 – 10.4	 8.2 – 10			 
After	 Mean ± SD	 8.85 ± 0.44	 8.70 ± 0.55	 0.904•	 0.371	 NS
	 Range	 7.9 – 9.5	 6.9 – 9.5			 
Test value / P-value		  0.525 / 0.573	 3.069 / 0.061			 
PO4 (mg/dl)					   
Before	 Mean ± SD	 3.83 ± 1.03	 3.87 ± 0.55a	 -0.160•	 0.874	 NS
	 Range	 2.2 – 6	 2.4 – 4.8			 
During	 Mean ± SD	 4.23 ± 1.10	 5.02 ± 1.23b	 -2.123•	 0.039	 S
	 Range	 2.7 – 6.3	 3.2 – 6.8			 
After	 Mean ± SD	 3.71 ± 0.76	 4.20 ± 0.38c	 -2.960•	 0.005	 HS
	 Range	 2.4 – 4.7	 3.4 – 4.9			 
Test value / P-value		  2.017 / 0.142	 27.585 / 0.000			 
Alb (g/dl)					   
Before	 Mean ± SD	 3.91 ± 0.34a	 4.44 ± 0.41	 -4.320•	 0.000	 HS
	 Range	 3.4 – 4.5	 3.8 – 5			 
During	 Mean ± SD	 4.20 ± 0.47a	 4.40 ± 0.41	 -1.516•	 0.136	 NS
	 Range	 3.5 – 5	 3.6 – 5			 
After	 Mean ± SD	 4.25 ± 0.38b	 4.43 ± 0.45	 -1.301•	 0.200	 NS
	 Range	 3.7 – 5	 3.4 – 5.1			 
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Test value / P-value		  3.929 / 0.025	 0.110 / 0.808			 
eGFR					   
Before	 Median (IQR)	 36 (25 – 51)a	 35 (26 – 44)a	 -0.156‘“	 0.876	 NS
	 Range	 12 – 77	 14 – 73			 
During	 Median (IQR)	 31 (22 – 47)b	 31 (22 – 45)a	 -0.367‘“	 0.713	 NS
	 Range	 10 – 69	 9 – 77			 
After	 Median (IQR)	 27 (19 – 35)c	 22 (18 – 33)b	 -0.134‘“	 0.894	 NS
	 Range	 8 – 49	 8 – 60			 
Test value / P-value		  24.740 / 0.000	 21.330 / 0.000			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant 
•: Independent t-test; ‘“: Mann-Whitney test
Different superscript letter indicate significant difference between different follow up times 

Fig. 1. Comparison between Group I and Group II regarding blood urea level of CKD patients

	 Table (4)  demonstrates that before 
Ramadan, non-hypertensive patients had 
significantly higher blood urea levels compared to 
hypertensive patients. This difference disappeared 
during Ramadan, but reappeared after Ramadan. 
Within-group analysis showed statistically 
significant changes in blood urea levels over 
time for both non-hypertensive (p=0.018) and 
hypertensive (p<0.001) patients.
	 The table also shows that non-hypertensive 
CKD patients had significantly higher creatinine 
levels compared to hypertensive patients before 
Ramadan and after Ramadan, with no significant 
difference during Ramadan. Within-group analysis 
revealed no significant changes in creatinine 
levels over time for non-hypertensive patients, 
while hypertensive patients showed statistically 
significant changes (p=0.009).
	 The table also demonstrates that both 
groups showed significant declines in eGFR over 

time (nonhypertensive: p=0.003; hypertensive: 
p=0.001)
	 Table 5 shows no significant differences 
in blood urea levels between non-diabetic and 
diabetic CKD patients before, during, or after 
Ramadan. However, both groups showed highly 
significant within-group changes over time (non-
diabetic: p=0.002; diabetic: p<0.001). Also, the 
table shows no significant differences in creatinine 
levels between non-diabetic and diabetic CKD 
patients before, during, or after Ramadan. Diabetic 
patients showed statistically significant changes 
(p=0.047). Regarding eGFR level, non-diabetic 
CKD patients had significantly higher eGFR than 
diabetic patients before Ramadan. Both groups 
showed significant declines in eGFR over time 
(non-diabetic: p=0.005; diabetic: p=0.001).
	 Table 7 reveals significant differences 
in blood urea levels between groups before 
Ramadan (p=0.023), with group I showing 
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Table 3. Comparison between Group I and Group II regarding complete blood picture of CKD patients

CKD		  Group I	 Group II	 Test value	 P-value	 Sig.
		  No. = 15	 No. = 33
			 
Hemoglobin (g/dl)					   
Before	 Mean ± SD	 10.58 ± 1.74	 9.95 ± 1.13a	 1.500•	 0.140	 NS
	 Range	 7.4 – 13.8	 8.2 – 15			 
During	 Mean ± SD	 10.02 ± 0.72	 9.84 ± 1.13a,b	 0.575•	 0.568	 NS
	 Range	 8.6 – 11.5	 8.5 – 15			 
After	 Mean ± SD	 10.05 ± 0.82	 9.66 ± 1.09b	 1.214•	 0.231	 NS
	 Range	 8.5 – 11.5	 8 – 14.5			 
Test value / P-value		  3.074 / 0.059	 3.508 / 0.037			 
WBCs (10e3/uL)					   
Before	 Mean ± SD	 7.44 ± 1.51	 5.83 ± 1.41	 3.588•	 0.001	 HS
	 Range	 5 – 10.2	 4 – 9			 
During	 Mean ± SD	 6.65 ± 1.62	 5.62 ± 1.48	 2.173•	 0.035	 S
	 Range	 4.2 – 9	 4 – 9			 
WBCs After	 Mean ± SD	 7.23 ± 1.29	 5.90 ± 1.64	 2.775•	 0.008	 HS
	 Range	 4.8 – 9	 4 – 10			 
Test value / P-value		  0.526 / 0.576	 0.457 / 0.619			 
PLT (10e3/uL)					   
Before	 Median (IQR)	 194 (167 – 290)a	 180 (166 – 190)a,c	 -2.288‘“	 0.022	 S
	 Range	 85 – 310	 122 – 200			 
During	 Median (IQR)	 190 (175 – 210)a	 185 (179 – 190)b	 -1.222‘“	 0.222	 NS
	 Range	 80 – 310	 125 – 220			 
After	 Median (IQR)	 190 (180 – 210)b	 175 (160 – 190)c	 -2.515‘“	 0.012	 S
	 Range	 70 – 240	 140 – 200			 
Test value / P-value		  5.055 / 0.010	 4.621 / 0.017			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant 
•: Independent t-test; ‘“: Mann-Whitney test 
Different superscript letter indicate significant difference between different follow up times 

highest values compared to group II and group 
III. During Ramadan, there was also significant 
difference between groups (p=0.006), with 
group III demonstrating highest values versus 
both group I (p=0.003) and group II (p=0.007). 
No significant differences were observed post- 
Ramadan (p=0.714). Within-group analysis 
showed significant changes over time for group 
II (p<0.001) and group III (p<0.001), peaking 
during Ramadan. Regarding uric acid there 
was statistically significant differences during 
Ramadan (p=0.013), with group III showing lower 
levels versus group I and group II. Group I and II 
demonstrated significant within-group fluctuations 
(p=0.006 and p=0.002 respectively), peaking 
during Ramadan. Table 7 Shows significant post-
Ramadan differences in sodium levels between 
groups (p=0.001), with group III maintaining 
highest values versus group I and group II. Group I 
demonstrated significant within-group fluctuations 
(p=0.007), decreasing post-Ramadan, while group 
III showed progressive increases (p=0.044). 
Regarding potassium level, significant difference 
were observed during (p<0.001) and after Ramadan 
(p=0.001). Group III showed remarkably elevated 

potassium during Ramadan versus group I and 
group II. All groups exhibited significant within-
group changes (p<0.001 for all), peaking during 
Ramadan. While regarding calcium level, all groups 
showed significant within-group fluctuations 
(Group I: p=0.005; Group II: p=0.001; Group III: 
p=0.006), with lowest values during Ramadan 
period. Regarding phosphate level, there was 
statistically significant differences between groups 
during Ramadan (p<0.001), with group I showing 
highest values versus group II and group III. Group 
I and II demonstrated significant within-group 
changes (p<0.001 and p=0.045 respectively). Also, 
no significant difference between groups regarding 
albumin level. Also, group II and III showed 
significant within-group increase post-Ramadan 
(p<0.001 and p=0.039 respectively).Regarding 
dry weight, highly significant difference between 
groups occurred during Ramadan (p<0.001), with 
Group III showing highest values versus Group II.  
All groups demonstrated significant within-group 
fluctuations (p<0.001 for all).
	 Table (8) demonstrates that hemoglobin 
levels in Group II showed significant within-group 
fluctuations (p=0.002), with lowest values during 
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Table 4. Relation between presence of hypertension and kidney function tests of CKD patients in different follow up period

Group II (CKD)		                                                  Hypertension		  Test value	 P-value	 Sig.
		  No	 Yes			 
		  No. = 12	 No. = 21			 

Blood urea (mg/dl)					   
Before	 Median (IQR)	 100 (94.5 – 122.5)a,c	 70 (62 – 82)a	 -2.642‘H	 0.008	 HS
	 Range	 66 – 179	 45 – 195			 
During	 Median (IQR)	 133 (120 – 180)b	 130 (110 – 170)b	 -0.282‘“	 0.778	 NS
	 Range	 110 – 185	 68 – 190			 
After	 Median (IQR)	 101 (93 – 121)c	 79 (70 – 90)a	 -2.116‘H	 0.034	 S
	 Range	 42 – 145	 49 – 160			 
Test value / P-value		  6.259 / 0.018	 20.868 / 0.000			 
Creatinine (mg/dl)					   
Before	 Median (IQR)	 2.95 (2.3 – 3.45)	 2.1 (1.7 – 2.55)a	 -2.102‘H	 0.036	 S
	 Range	 1.6 – 5.5	 1.5 – 4.1			 
During	 Median (IQR)	 3.45 (2.3 – 4.15)	 2.7 (2.2 – 3.4)b	 -1.199‘“	 0.231	 NS
	 Range	 1.6 – 5.8	 1.3 – 4.3			 
After	 Median (IQR)	 3.3 (2.4 – 3.75)	 2.2 (1.9 – 3)a	 -2.192‘“	 0.028	 S
	 Range	 1.4 – 5.6	 1.2 – 5			 
Test value / P-value		  0.727 / 0.467	 7.100 / 0.009			 
UA (mg/dl)					   
Before	 Mean ± SD	 6.74 ± 1.14	 6.39 ± 0.87	 1.009•	 0.321	 NS
	 Range	 5.2 – 8.7	 4.7 – 7.8			 
During	 Mean ± SD	 6.57 ± 0.98	 6.26 ± 0.97	 0.866•	 0.393	 NS
	 Range	 5.6 – 8.7	 4.7 – 8.2			 
After	 Mean ± SD	 6.97 ± 0.83	 6.49 ± 0.73	 1.735•	 0.093	 NS
	 Range	 5.9 – 8.2	 4.8 – 7.8			 
Test value / P-value		  1.523 / 0.242	 0.672 / 0.465			 
eGFR					   
Before	 Median (IQR)	 30 (25 – 39)a	 38 (30 – 47)a	 -1.480‘H	 0.139	 NS
	 Range	 14-65	 16 – 73 			 
During	 Median (IQR)	 27.5 (15 –  43.5)a	 34 (24 – 47)a	 -1.180‘“	 0.238	 NS
	 Range	 9-65	 11–  77			 
After	 Median (IQR)	 18.5 (14 –  25.5)b	 28 (21 – 39)b	 -1.780‘“	 0.075	 NS
	 Range	 11–60	 8 –  56			 
Test value / P-value		  10.276 / 0.003	 11.589 / 0.001			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant 

Ramadan compared to baseline. Groups I and III 
maintained stable hemoglobin levels throughout 
the study.
	 Regarding WBCs, there were significant 
differences between-groups at all time points. 
Group I consistently showed highest WBC 
counts versus Group II and Group III. All groups 
maintained stable WBC levels over time (p>0.05 
for all).
	 Regarding platelets level, no significant 
differences were observed between groups at any 
time point. However, all groups showed significant 
within-group declines.
	 Table (9) shows no significant differences 
in kidney function parameters between hypertensive 
and non-hypertensive ESRD patients in Group III at 
any time point. For blood urea levels, no significant 
differences were observed before, during, or after 
Ramadan. However, hypertensive patients showed 
significant within-group blood urea fluctuations 

over time (p<0.001), peaking during Ramadan.
	 Table 10 shows no significant differences 
in blood urea levels between diabetic and non-
diabetic ESRD patients in group III before, during 
or after Ramadan. Non-diabetic patients showed 
significant within-group blood urea fluctuations 
(p=0.001), peaking during Ramadan, while diabetic 
patients maintained more stable levels (p=0.115).
	 Also,  non-diabet ic  pat ients  had 
significantly higher baseline uric acid levels 
compared to diabetics. This difference disappeared 
during and after Ramadan. Both groups maintained 
stable uric acid levels over time 

DISCUSSION

	 Regarding CKD patients, this study 
demonstrated that there was no statistically 
significant difference between studied groups as 
regard age and sex.
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Table 5. Relation between presence of diabetes mellitus (DM) and kidney function tests of CKD patients in different follow up period 

Group II (CKD)		                                                  DM		  Test value	 P-value	 Sig.
		  No	 Yes			 
		  No. = 13	 No. = 20
			 
Blood urea					   
Before	 Median (IQR)	 82 (66 – 100)a	 75 (63.5 – 122.5)a,c	 -0.148‘“	 0.883	 NS
	 Range	 49 – 195	 45 – 179			 
During	 Median (IQR)	 160 (120 – 180)b	 128 (110 – 164)b	 -1.019‘“	 0.308	 NS
	 Range	 110 – 190	 68 – 190			 
After	 Median (IQR)	 85 (65 – 99)a	 89 (74 – 105.5)c	 -0.737‘“	 0.461	 NS
	 Range	 42 – 145	 55 – 160			 
Test value / P-value		  13.403 / 0.002	 13.295 / 0.000			 
Creatinine					   
Before	 Median (IQR)	 2.1 (1.7 – 2.4)	 2.47 (1.99 – 3.4)a	 -1.385‘“	 0.166	 NS
	 Range	 1.5 – 4	 1.6 – 5.5			 
During	 Median (IQR)	 2.4 (1.9 – 3.4)	 2.95 (2.35 – 3.95)b	 -1.346‘“	 0.178	 NS
	 Range	 1.6 – 4.2	 1.3 – 5.8			 
After	 Median (IQR)	 2.2 (1.9 – 2.8)	 2.75 (2.15 – 3.6)a,b	 -1.217‘“	 0.223	 NS
	 Range	 1.4 – 5	 1.2 – 5.6			 
Test value / P-value		  2.637 / 0.121	 3.650 / 0.047			 
UA					   
Before	 Mean ± SD	 6.77 ± 0.95	 6.35 ± 0.98	 1.215•	 0.233	 NS
	 Range	 5.6 – 8.7	 4.7 – 8.2			 
During	 Mean ± SD	 6.45 ± 1.00	 6.32 ± 0.97	 0.383•	 0.705	 NS
	 Range	 5.2 – 8.7	 4.7 – 8.2			 
After	 Mean ± SD	 6.85 ± 0.70	 6.53 ± 0.84	 1.138•	 0.264	 NS
	 Range	 5.9 – 8	 4.8 – 8.2			 
Test value / P-value		  2.284 / 0.139	 0.628 / 0.498			 
eGFR					   
Before	 Median (IQR)	 42 (34 – 62)a	 30.5 (25– 40)a	 -2.417‘“	 0.016	 S
	 Range	 16 – 73	 14 – 52 			 
During	 Median (IQR)	 42 (24 –  56)a	 30.5 (17 – 39)a	 -1.567‘“	 0.117	 NS
	 Range	 15 – 77	 9 –  52			 
After	 Median (IQR)	 29 (21 –  47)b	 20.5 (15 – 32)b	 -1.900‘“	 0.057	 NS
	 Range	 8–60	 10 –  49			 
Test value / P-value		  10.215 / 0.005	 11.476 / 0.001			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant 
•: Independent t-test; ‘“: Mann-Whitney test 
Different superscript letter indicate significant difference between different follow up times 

Table 6. Comparison between Group I, Group II and Group III groups regarding demographic data of ESRD patients 

ESRD		  Group I	 Group II	 Group III	 Test value	 P-value	 Sig.
		  No. = 32	 No. = 60	 No. = 22	
		
Sex	 Male	 22 (68.8%)	 35 (58.3%)	 15 (68.2%)	 1.269*	 0.530	 NS
	 Female	 10 (31.3%)	 25 (41.7%)	 7 (31.8%)			 
Age (years)	 Mean ± SD	 55.94 ± 9.26	 51.00 ± 10.26	 51.00 ± 9.87	 2.855•	 0.062	 NS
	 Range	 38 – 69	 22 – 67	 22 – 62			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
*: Chi-square test; •: One Way ANOVA test 

	 Similarly, our findings were in line with 
Dogan et al.9 who investigated the effects of 
Ramadan fasting on renal functions in patients with 
CKD. They revealed that there was no statistically 
significant difference between fasting and non-
fasting patients according to age and gender.
	 Our study found that there were no 
statistically significant differences in blood urea 
levels between Group I (non-ramadan fasting) and 

Group II (Ramadan fasting) before Ramadan or 
after Ramadan However, during Ramadan, Group 
II showed significantly higher blood urea levels 
compared to Group I. The rise in blood urea may 
be attributed to multiple factors, including reduced 
daytime fluid intake causing dehydration and 
increased protein consumption during iftar meals. 
	 These findings align with those of Hassan 
et al. 10 who reported a significant increase in serum 
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Fig. 2. Comparison between Group I, Group II and Group III groups regarding K level of ESRD patients

urea during the last week of Ramadan, which 
returned to baseline levels after Ramadan ended. 
	 Also, the creatinine level did not 
change over time in group I (p = 0.107) while 
it was significantly increased in group II during 
Ramadan and after Ramadan than at baseline with 
p-value <0.001. Also, Malik and his colleagues 
6 demonstrated that median creatinine before 
Ramadan was 1.69 mg/dl, and the median after 
Ramadan was 1.86 mg/dl (p <0.001). There 
was a statistically significant difference between 
the fasting groups before and after Ramadan 
with respect to creatinine levels. The impact 
of independent variable of fasting, using linear 
regression was found to be statistically significant 
(p post-<0.001). The eGFR was 14.826 points 
higher in those who fasted after Ramadan than 
in those who did not. However, Bernieh et al. 11 
studied 31 CKD patients during Ramadan and 
reported no significant changes in serum creatinine 
or urea, suggesting that fasting was well tolerated 
in patients with stable disease.
	 Regarding eGFR, Also, no statistically 
significant differences between group I and group 
II regarding eGFR levels at any time point. 
	 El-Wakil et al. 12 reported that after the 
month of Ramadan, the changes in the baseline 
values of eGFR between the fasting and non-
fasting groups were not significantly different. 

These findings suggest that eGFR did not change 
significantly in the patients with CKD yet fasting 
during Ramadan may damage the kidney tubular 
cells of these patients.
	 Regarding uric acid level, there was no 
statistically significant difference between both 
groups before, during and after Ramadan and 
also no statistically significant change in the level 
of uric acid in both groups during the follow up 
period. However, Karatas et al.13  revealed that 
fasting had a positive effect on UA levels. Our 
study demonstrated that serum sodium levels 
were significantly higher in group I compared 
to group II before Ramadan, during Ramadan 
and after Ramadan. Within-group analysis there 
were no significant changes in sodium levels 
over time in both groups. This finding may be 
related to decreased fluid intake, use of diuretics, 
and potential subclinical dehydration. Similar 
observations were noted by Bernieh et al. 11 and 
El-Wakil et al.12, who reported mild reductions 
in sodium during fasting. However, Ansari et al. 
14 found no significant change in serum sodium, 
suggesting that serum sodium balance may depend 
on individual hydration practices and medication 
use.
	 Our results showed a significant increase 
in serum potassium among patients who fasted 
during Ramadan. It is noteworthy that many 
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Table 9. Relation between presence of hypertension and kidney function tests of Group III in ESRD group at different follow up period

Group III (ESRD)		                                                  Hypertension		  Test value	 P-value	 Sig.
		  No	 Yes			 
		  No. = 4	 No. = 18			 

blood urea					   
Before	 Median (IQR)	 115 (103.5 – 128)	 110 (90 – 143)a,c	 -0.128‘“	 0.898	 NS
	 Range	 97 – 136	 82 – 168			 
During	 Median (IQR)	 125 (118 – 158.5)	 159 (128 – 180)b	 -0.809‘“	 0.418	 NS
	 Range	 113 – 190	 110 – 190			 
After	 Median (IQR)	 119 (101 – 145.5)	 111.5 (97 – 125)c	 -0.681‘“	 0.496	 NS
	 Range	 99 – 156	 58 – 224			 
Test value / P-value		  0.793 / 0.490	 10.772 / 0.000			 
Creatinine					   
Before	 Median (IQR)	 5.45 (3.8 – 8.3)	 7.2 (6.3 – 9.5)	 -1.321‘“	 0.186	 NS
	 Range	 2.6 – 10.7	 2.7 – 11.7			 
During	 Median (IQR)	 6.25 (5.45 – 6.65)	 7.15 (6.5 – 8.9)	 -1.831‘“	 0.067	 NS
	 Range	 4.8 – 6.9	 4.6 – 13			 
After	 Median (IQR)	 7.05 (5.85 – 7.85)	 7.4 (6.2 – 8)	 -0.554	 0.579	 NS
	 Range	 5.4 – 7.9	 4 – 11.7			 
Test value / P-value		  0.217 / 0.747	 0.453 / 0.582			 
UA					   
Before	 Mean ± SD	 5.88 ± 2.35	 5.91 ± 0.95	 -0.052•	 0.959	 NS
	 Range	 3.9 – 9.2	 4.4 – 8.8			 
During	 Mean ± SD	 6.45 ± 0.97	 6.26 ± 1.08	 0.321•	 0.751	 NS
	 Range	 5 – 7.1	 2.8 – 7.4			 
After	 Mean ± SD	 7.03 ± 2.38	 5.84 ± 1.42	 1.334•	 0.197	 NS
	 Range	 5.3 – 10.4	 2.6 – 8.7			 
Test value / P-value		  0.702 / 0.495	 1.191 /0.311			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant 
•: Independent t-test; ‘“: Mann-Whitney test 
Different superscript letter indicate significant difference between different follow up times 

Table 10. Relation between presence of diabetes mellitus and kidney function tests of Group III in ESRD group at different follow up period

Group III (ESRD)		                                                              DM		  Test value	 P-value	 Sig.
		  No	 Yes			 
		  No. = 14	 No. = 8			 

Blood urea					   
Before	 Median (IQR)	 107.5 (90 – 130)a,c	 130.5 (117.5 – 139.5)	 -1.236‘“	 0.216	 NS
	 Range	 82 – 168	 110 – 143			 
During	 Median (IQR)	 152.5 (120 – 180)b	 151 (135.5 – 174)	 -0.383‘“	 0.701	 NS
	 Range	 110 – 190	 127 – 190			 
After	 Median (IQR)	 111.5 (98 – 132)c	 107.5 (78.5 – 125.5)	 -0.596‘“	 0.551	 NS
	 Range	 78 – 224	 58 – 135			 
Test value / P-value		  9.289 / 0.001	 3.810 / 0.115			 
Creatinine					   
Before	 Median (IQR)	 6.7 (6 – 8.6)	 8.75 (5.15 – 10.25)	 -0.639‘“	 0.523	 NS
	 Range	 2.7 – 11.7	 2.6 – 10.7			 
During	 Median (IQR)	 6.96.3 – 8.9)	 6.7 (5.6 – 7.4)	 -0.681‘“	 0.496	 NS
	 Range	 4.6 – 13	 4.8 – 7.8			 
After	 Median (IQR)	 6.95 (6.2 – 8)	 7.85 (5.9 – 7.9)	 -0.043‘“	 0.966	 NS
	 Range	 4.4 – 11.7	 4 – 7.9			 
Test value / P-value		  0.951 / 0.369	 0.294 / 0.692			 
UA					   
Before	 Mean ± SD	 6.20 ± 1.14	 4.58 ± 0.62	 2.720•	 0.013	 S
	 Range	 5 – 9.2	 3.9 – 5.4			 
During	 Mean ± SD	 6.30 ± 1.11	 6.27 ± 0.74	 0.042•	 0.967	 NS
	 Range	 2.8 – 7.4	 5.3 – 6.9			 
After	 Mean ± SD	 6.23 ± 1.57	 5.30 ± 1.91	 1.031•	 0.315	 NS
	 Range	 4.1 – 10.4	 2.6 – 7			 
Test value / P-value		  0.056 / 0.905	 2.735 / 0.167			 

P-value > 0.05: Non-significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant 
•: Independent t-test; ‘“: Mann-Whitney test 
Different superscript letter indicate significant difference between different follow up times 
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commonly consumed foods and beverages 
during Ramadan are rich in potassium, including 
dates, bananas, dried apricots, watermelon, and 
cantaloupe, as well as natural fruit juices such as 
orange juice, mango juice, and mixed fruit juice. 
These may contribute to elevated serum potassium 
levels, particularly in the absence of proper dietary 
guidance. This agrees with findings by Hassan et 
al. 10, who reported mild hyperkalemia in fasting 
patients, especially those consuming potassium-
rich foods or taking Renin angiotensin aldosterone 
system (RAAS) inhibitors. This emphasizes the 
importance of dietary counseling for potassium 
control.
	 The observed hyperkalemia may be 
explained by several physiological mechanisms 
during fasting, including relative insulinopenia and 
diminished catecholamine response, which impair 
cellular potassium uptake.15 
	 Also, regarding calcium level during 
Ramadan, group I showed significantly higher 
calcium levels compared to group II.  Both groups 
maintained stable calcium levels over time, with 
no significant change within-group. This finding is 
supported by Kara et al.16 and Bakhit et al.17, who 
both reported decreased calcium during fasting in 
CKD patients.
	 Additionally, we found that during 
Ramadan, group II showed significantly higher 
phosphate levels than group I. Also, after Ramadan, 
group II maintaining higher levels versus group 
I. While Group I exhibited no significant within-
group changes over time (p  = 0.142), group II 
showed highly significant increase (p < 0.001). 
This finding is consistent with Hassan et al. 10 
who reported mild hyperphosphatemia in fasting 
CKD patients. Increased intake of phosphorus-rich 
foods during Ramadan (e.g., meat, dairy, processed 
foods) and inconsistent use of phosphate binders 
may explain this trend In contrast to our findings.
	 Also ,  before  Ramadan,  group I 
had significantly lower albumin levels compared 
to group II while no significant difference during 
and after Ramadan. Group I exhibited a significant 
within-group increase over time. This suggests that, 
under proper dietary and fluid intake guidance, 
Ramadan fasting may not have a detrimental 
effect on nutritional status, These findings are 
in agreement with Yousef et al. 18 who noted an 
improvement in inflammatory markers, which may 

reflect a favorable metabolic response to fasting 
under proper supervision who both reported no 
significant changes in serum albumin levels during 
Ramadan. 
	 Our results suggest that Ramadan 
fasting may have a modest, non-harmful impact 
on hematological markers in CKD patients, 
particularly reflecting improved inflammatory 
profiles under proper monitoring. White blood cell 
(WBC) counts were consistently lower in the group 
II before, during, and after Ramadan compared 
to group I this may indicate reduced systemic 
inflammation or fewer exposure-related infections 
during fasting. Similar findings were reported 
by Yousef et al. 18, who documented reductions 
in chronic inflammatory markers among fasting 
CKD patients. Also, group I had significantly 
higher platelet counts compared to group II before 
Ramadan and after Ramadan, with no significant 
difference during Ramadan. Within-group analysis 
revealed statistically significant changes in platelet 
levels over time in both groups. This dynamic 
pattern was statistically significant and may reflect 
transient hematologic changes due to fluid balance 
or dietary variations. Yassin et al. 19 also observed 
fluctuations in platelet related inflammatory 
markers in fasting patients, suggesting a possible 
anti-inflammatory effect of fasting.
	 Among hypertensive CKD patients, our 
study noted improvements in serum creatinine 
levels after Ramadan, along with a significant 
decrease in urea levels post-Ramadan compared 
to non-hypertensive patients. Karatas et al. 

13 reported better blood pressure control and 
improved renal function in stable hypertensive 
patients during Ramadan. However, other studies 
such as Baloglu et al. 20 found that hypertension 
a predictive factor for developing AKI in CKD 
patients who fasted in Ramadan which in turn put 
a bad impact on CKD progression highlighted that 
hypertensive CKD patients may still face risks of 
renal deterioration, particularly if hydration is not 
adequately maintained.
	 Our study found that no significant 
differences in blood urea levels between non-
diabetic and diabetic CKD patients However, both 
groups showed highly significant within-group 
changes over time. Also, no significant differences 
in creatinine levels were found between non-
diabetic and diabetic CKD patients. While non-
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diabetic patients maintained stable creatinine levels 
over time, diabetic patients showed statistically 
significant changes. 
	 Prospective observational study by 
Haroon et al. 21  assessed the safety of fasting in 
diabetic and non-diabetic patients with stable CKD 
during Ramadan and did not observe worsening 
of kidney disease in both diabetic and non-
diabetic group rather seen statistically significant 
improvement in pre and post Ramadan values 
of systolic and diastolic blood pressure, serum 
creatinine and uric acid levels were found in both 
diabetic and non-diabetic group (P value <0.0001) 
which may be due to strict dietary compliance.
	 In patients with ESRD undergoing 
hemodialysis, our study found that no significant 
differences in demographic variables such as 
age, sex across the fasting, partially fasting, and 
non-fasting groups. This allowed for reliable 
comparisons between these subgroups. Similarly, 
our findings were in line with Khazneh et al. 22 
found that no significant differences between three 
group as regard age and sex.
	 Blood urea levels were significantly 
higher in fully fasting ESRD patients compared to 
partial or non-fasting groups,  while Khazneh et al. 
22, found that no clinically significant differences 
between Ramadan fasting groups in creatinine, 
blood urea nitrogen, However, other studies such 
as Adanan et al. 23 observed a reduction in urea 
levels.
	 No significant difference was found in 
creatinine levels at any time point Which may 
reflect protective effects of regular dialysis. These 
results are partially consistent with Al Wakeel 3 who 
found no clinically significant differences between 
Ramadan fasting groups in creatinine levels, while 
Adanan et al. 23 reported that significant reduction 
in serum creatinine levels during Ramadan.
	 Serum sodium levels remained stable 
during Ramadan across all groups, but increased 
significantly post-Ramadan in the full fasting 
group. Similar findings were reported by Alshamsi 
et al. 24 who found no clinically significant 
differences between Ramadan fasting groups in 
serum sodium level.
	 Regarding potassium level, significant 
difference were observed during and after 
Ramadan. Group III showed remarkably elevated 
potassium during Ramadan versus group I and 

group II. These elevations are consistent with Al 
Wakeel 3 who revealed that hyperkalemia developed 
in 25.0% and 15.6% of the hemodialsysis 
patients during and after the fasting period and 
hyponatremia in 15.6% and 28.0%, respectively.
	 While regarding calcium level, all groups 
showed significant within-group fluctuations 
with lowest values during Ramadan period. This 
transient drop is in line with Chowdhury et al. 25, 
who observed a similar pattern in fasting dialysis 
patients.
	 Phosphorus levels decreased in the fasting 
group during Ramadan but remained highest in 
non-fasting patients. These changes may reflect 
alterations in dietary phosphate intake, binder 
adherence, and dialysis timing. Alshamsi et al. 24 
demonstrated that in the context of hemodialysis 
cases, serum phosphorous was significantly higher 
in the fasting group during Ramadan that may be 
due to the type of food consumed in Ramadan or 
the reluctance of the patients taking the prescribed 
large calcium carbonate tablets during their 
breaking the fast meals.
	 Regarding albumin level, group II and 
III showed significant within-group increase post-
Ramadan .These results are consistent with Imtiaz 
et al. 26   who found increased albumin levels due 
to maintained protein intake in both fasting and 
non fasting groups in a cohort of 32 hemodialysis 
patients who fasted during the month of Ramadan.
	 Regarding Dry weight, highly significant 
difference between groups occurred during 
Ramadan (p<0.001), with Group III showing 
highest values versus Group II  All groups 
demonstrated significant within-group fluctuations 
(p<0.001 for all). 
	 As reported by Khazneh et al. 22 who found 
that Ramadan fasting group and Partial Ramadan 
fasting group had slightly higher mean interdialytic 
weight gain by 0.6 kg and 0.4 kg than Ramadan 
non fasting group, respectively.
	 In ESRD patients hemoglobin levels 
declined significantly in both fasting groups 
during Ramadan, with partial recovery afterward. 
as reported by Adanan et al. 23 who found that no 
clinically significant differences between Ramadan 
fasting groups in hemoglobin levels.
	 Our study found that no significant 
differences in kidney function parameters (blood 
urea, creatinine and uric acid) between hypertensive 
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and non-hypertensive ESRD patients in Group III 
at any time point.
	 Our study found that no significant 
differences in creatinine levels between diabetic 
and non-diabetic ESRD patients in Ramadan 
fasting group. Both groups maintained stable 
creatinine levels throughout the study period. 
Khazneh et al. 22 demonstrated that Mean serum 
creatinine was lower in diabetic patients than non-
diabetic patients by 0.52 md/dl (95% CI -0.97, 
-0.07; p 0.023).
	 Practical Considerations and Risk 
Stratification:  For diabetic CKD patients 
considering fasting, tools such as the DAR 
(Diabetes and Ramadan) risk calculator can help 
identify high-risk individuals who should avoid 
fasting. while those at low or moderate risk may 
fast under medical supervision. 
	 Environmental factors such as hot climate, 
long fasting hours, and social customs promoting 
large, rich meals at Iftar also significantly influence 
fluid and electrolyte balance. Individualized patient 
education focusing on balanced fluid intake, 
controlled potassium and phosphate consumption, 
and appropriate medication timing is crucial.
	 Strengths and Limitations: This study’s 
strengths include its prospective design, well-
defined patient groups, and repeated measurements. 
However, limitations include a relatively small 
sample size for subgroup analyses, single-center 
recruitment, and lack of detailed dietary records. 
Future multicenter studies with larger cohorts and 
dietary monitoring are recommended.
Recommendations
	 Review the patient’s previous fasting 
experience and assess clinical stability and conduct 
a comprehensive medical assessment 1–3 months 
before Ramadan. Review medication adherence 
and confirm appropriate dosing schedule is 
followed and adjust medication timing and switch 
to long-acting or patch-based formulations if 
needed.

CONCLUSION

	 Our study provides important insights 
into the impact of Ramadan fasting on patients 
with CKD and ESRD, including those with 
comorbid diabetes and hypertension. The findings 
suggest that Ramadan fasting is generally safe 

and well-tolerated among stable patients under 
careful medical supervision. However, transient 
metabolic shifts in urea, potassium, phosphate, 
and eGFR underscore the need for individualized 
pre-Ramadan assessment, tailored dietary and 
medication plans, and close monitoring throughout 
the fasting period.
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