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ABSTRACT
الأهداف:  دراسة تأثير صيام شهر رمضان على تدهور وظائف 

الكلى.

الطريقة:  هذا البحث هو دراسة وصفية استطلاعية أجريت على 
65 مريض من مرضى قصور الكلى المزمن من الدرجة الثالثة وأكثر. 
بالدم  الكرياتنين  مستوى  ارتفاع  الكلى  وظائف  بتدهور  نقصد 
خلال 3 أشهر بعد أو أثناء شهر رمضان بمستوى 0.3 مغ/دسللتر 
من المستوى الأساسي قبل الصيام. تم عمل الدراسة بعيادات قسم 
الكلى بمستشفى الملك خالد الجامعي في مدينة الرياض، المملكة 
العربية السعودية، خلال شهر رمضان لعام 1436 هجري الموافق 

للفترة من 18 يونيو وحتى 17 يوليو من العام 2015. 

النتيجة:  شملت الدراسة 65 مريضاً متوسط أعمارهم 53 عاماً. 
وضحت النتائج بشكل عام تدهور وظائف الكلى في %33 من 
المرضى. الخطر النسبي غير المعدل على حسب مرحلة قصورالكلى 
وجدنا  المتغيرات  متعدد  تحليل  عند   .A بالجدول  موضح  المزمن 
الدم  ضغط  وارتفاع  الكلوي  القصور  مرحلة  تقدم  مثل  عوامل 
بتدهور وظائف  ارتبطت بشكل مستقل  السن  الابتدائي وصغر 
الكلى، بينما لم تؤثر عوامل أخرى مثل سبب القصور الكلوي 
والأنجيوتنسين  الرنين  حاصرات  أو  البول  مدرات  واستعمال 

واختلاف الجنس والتدخين على تدهور وظائف الكلى.

مرتبطاً  كان  الصيف  فترة  خلال  رمضان  شهر  صيام  الخاتمة:  
المرحلة  المزمن  الكلى  قصور  مرضى  في  الكلى  وظائف  بتدهور 
الثالثة أو أكثر. يحتاج الأطباء الى توعية المرضى بعدم الصوم في 

فترة الصيف.

Objectives: To examin the effect of Ramadan fasting 
on worsening of renal function (WRF).

Method: This was a single-arm prospective 
observational study including 65 patients with 
stage 3 or higher chronic kidney disease (CKD). 
By definition, WRF was considered to have 
occurred when serum creatinine levels increased 
by 0.3 mg/dL (26.5 µmol/l) from baseline during 

or within 3 months after Ramadan. The study was 
conducted in the Nephrology Clinic of King Khalid 
University Hospital, Riyadh, Kingdom of Saudi 
Arabia during the month of Ramadan 1436 AH 
(Hijiri), which corresponded to June 18-July 17, 2015. 

Results: This study included 65 adults with a mean 
age of 53 years. Overall, 33% of patients developed 
WRF. In the multivariate analysis, more advanced 
CKD stage, higher baseline systolic blood pressure 
and younger age were independently associated with 
WRF. Underlying cause of CKD, use of diuretics, use 
of renin angiotensin blockers, gender, and smoking 
status were not associated with WRF. 

Conclusion: In patients with stage 3 or higher CKD, 
Ramadan fasting during the summer months was 
associated with worsening of renal function. Clinicians 
need to warn CKD patients against Ramadan fasting. 
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OPEN ACCESS

Fasting during the holy month of Ramadan is one of 
the 5 pillars of Islam. During Ramadan, Muslims 

must abstain from eating or drinking from dawn to 
sunset every day for a whole month.1 Ramadan is the 
ninth month of the Islamic lunar calendar (Hijri) year, 
which consists of 354 days, whereas the Gregorian 
calendar year consists of 365 days. Accordingly, 
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Ramadan can occur during any of the 4 seasons of 
the year. Moreover, the duration of fasting varies from 
12-18 hours depending on the geographical location 
of the country. Although there is an exemption from 
fasting provided to sick people,2 many of these patients 
wish to fast. Physicians in Muslim countries are 
frequently consulted by their patients regarding the 
effects of fasting on their health, including patients 
with chronic kidney disease (CKD). Although many 
studies have shown that fasting during Ramadan has 
no adverse effect on healthy people,3-5 the few studies 
that have been conducted on the effect of Ramadan in 
patients with CKD have found inconsistent results.6-9 
Moreover, some of these studies were conducted during 
the winter season, and others were conducted during 
the summer time. Therefore, we carried out this study 
on the effect of Ramadan fasting on worsening of renal 
function (WRF) in patients with more advance CKD 
during the period in summer with the longest days. 

Methods. A single-arm prospective observational 
study was conducted, including 65 patients with 
stage 3 or higher CKD (glomerular filtration rate 
[GFR] <60 ml/min), as estimated using the Chronic 
Kidney Disease Epidemiology Collaboration (CKD-EPI) 
formula.10,11 The definition and classification of CKD 
were based on the recommendations in the international 
guidelines published by Kidney Disease Improving 
Global Outcomes (KDIGO) in 2004.12 There were 
40 male and 25 female patients included in the study. 
Our target population was patients recruited from the 
Nephrology Clinic of King Khalid University Hospital, 
Riyadh, Kingdom of Saudi Arabia during the month 
of Ramadan 1436 AH (Hijri), which corresponded to 
June 18-July 17, 2015. In 2015, Ramadan occurred 
during the summer season, and therefore the fasting 
period lasted 15 hours per day (3:30 AM-6:30 PM). 
Ethical approval was obtained from the Institutional 
Review Board of King Saud University, Riyadh, 
Kingdom of Saudi Arabia. Informed consent was 
obtained from the patients upon participation, and our 
study was performed according to the Declaration of 
Helsinki Principles. All patients were advised not to 
fast; however, patients frequently fasted against medical 
advice. Patients who elected to fast were offered blood 
testing to ensure their safety. We included patients 
with stage 3, stage 4, and stage 5 CKD, and an age 

of 18 years or older who fasted during Ramadan. We 
excluded patients with kidney transplants, current 
pregnancy, poorly controlled diabetes (HbA1C >9) 
and poorly controlled hypertension (defined as systolic 
blood pressure [SBP] of more than 180 or diastolic 
blood pressure [DBP] of more than 100 mm Hg) from 
the cohort.13-14 

Clinical and biochemical variables were collected at 
3 different time points. Blood samples for laboratory 
testing were collected during the daytime. Data were 
collected within the 3 months before fasting initiation, 
after fasting for at least 10 days, and 3 months after 
Ramadan, according to a previously described sampling 
frequency.15 Clinical variables included the following: 
SBP, DBP, weight, height, history of diabetes, history 
of hypertension, medications, history of smoking, and 
underlying cause of end stage renal disease. Serum 
creatinine was measured using a multipoint enzymatic 
spectrophotometric assay. We collected the following 
biochemical samples: serum urea and electrolyte, serum 
creatinine, glucose, HbA1C, serum uric acid and 
hemoglobin levels, and a lipid profile. The endpoint was 
the worsening of renal function. By definition, WRF 
was considered to have occurred when serum creatinine 
level increased by 0.3 mg/dl (26.5 µmol/L) from baseline 
during or within the 3 months after Ramadan based 
on the Kidney Disease Improving Global Outcomes 
(KDIGO) guidelines.16 We also examined changes in 
electrolyte levels and lipid and glucose control. 

Statistical analysis. Continuous variables with 
normal or symmetrical distributions were expressed as 
the means and standard deviations (SD). Otherwise, 
medians and 25th and 75th percentiles (interquartile 
ranges) were used. Categorical variables were expressed 
as frequencies or percentages. Changes in the variables 
from baseline were examined using paired Student’s 
t-tests or Wilcoxon’s rank-sum tests for continuous 
variables and likelihood χ2 and Fisher’s exact tests 
for categorical variables. We analyzed the impact of 
gender, cause of CKD, age, diabetes, smoking status, 
history of hypertension, angiotensin-converting 
enzyme (ACE) or angiotensin receptor blocker (ARB) 
use, diuretic use and systolic blood pressure on WRF 
as a continuous variable and categorical variable (by 
quartiles) to identify predictors of worsening of renal 
function. Baseline factors associated with WRF were 
determined using Cox proportional hazard’s models. 
Repeated measures analysis of variance was used to 
study the within group change over time. A p value 
of ≤0.05 was considered significant. All analyses were 
conducted using the Statistical Analysis System software 
version 9.2 (SAS Institute, Inc., Cary, NC).

Disclosure. Authors have no conflict of interest, and the 
work was not supported or funded by any drug company.
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Results. In this study, we included a total of 65 patients 
with CKD. Table 1 shows the baseline characteristics of 
patients who were included in this analysis. Thirty-six 
patients had CKD stage 3 (55.4%), 24 patients had 
CKD stage 4 (36.9%), and 5 patients had CKD stage 5 
(7.7%). The cause of CKD was diabetic nephropathy in 
13 patients, hypertensive nephropathy in 14 patients, 
glomerular causes in 10 patients, and other causes in 
28 patients. Mean serum creatinine (SD) was identified 
as 206 µmol/l (88) before Ramadan, 214 µmol/l (37) 
during Ramadan, and 209 µmol/l (101) 3 months after 
fasting. Twenty-two patients (33.8%) developed WRF; 
of the patients, 15 developed WRF during Ramadan 

and 7 in 3 months after Ramadan, as shown in 
Table 2. Of the 22 patients who developed WRF, 8 later 
improved, while 14 continued to have elevated serum 
creatinine. In the multivariate analysis, more advanced 
CKD stage, higher baseline systolic blood pressure, and 
younger age were independently associated with WRF. 
An improvement in mean systolic blood pressure and 
HbA1C was observed post-Ramadan compared with 
values before Ramadan, as shown in Table 3. 

Impact of fasting on metabolic parameters. Fasting 
did not have any impact on potassium, sodium, calcium, 
phosphorous, or uric acid levels (Table 3). However, 
a significantly lower mean blood systolic pressure was 
observed post-fast. Mean SBP was 144 mm Hg before 
fasting and decreased to 133 mm Hg after Ramadan 
fasting. Similarly, mean HbA1c improved from 8.2% 
to 7.3% after fasting. No effect of fasting on cholesterol 
was identified. A significant difference in potassium level 
during fasting was not identified. Only 2 patients out 
of the whole cohort developed hyperkalemia, and the 
development of hyperkalemia was not associated with 
worsening of renal function. Calcium and phosphate 
levels were lower and higher during the post-fasting 
period (Table 3). We also observed a lower sodium 
level during fasting that returned to the baseline value 
post-fast. Table 4 shows the baseline data and clinical 
outcomes based on the gender. There were no differences 

Table 1 -	 Baseline characteristics of the participants.

Characteristics Study group (n=65)
Male gender (%) 61.5
Age (years)   53.1 ± 15.2
Weight (kg)   78.4 ± 17.4
eGFR (ml/min)   31.1 ± 13.3
Baseline creatinine (µmol/L) 206 ± 88
Diabetes (%) 38.5
Hypertension (%) 89.2
Use of ACE I or ARBs (%) 70.7
Use of diuretics (%) 30.8
values are means ± standard deviation, eGFR - estimated glomerular 
filtration rate, ACE I - angiotensin-converting enzyme inhibitors, 

ARBs - angiotensin receptor blockers

Table 2 -	 Effect of fasting on the development of worsening renal function in patients 
with different stages of chronic kidney disease.

CKD stage Total number of patients WRF, N (%) Relative Risk (CI)†

3 A* 15   2 (13.3)     1 (control)
3 B 21   5 (23.8)  1.6 (0.5-5.4)
4 24 12 (50.0) 3.6 (1-13.9)
5   5   3 (60.0)  2.2 (0.7-6.5)

Chronic kidney disease (CKD) stages were based on Kidney Disease Improving Global 
Outcomes Guidelines; WRF - worsening renal function. CI - 95% Confidence Interval. 
*This group used as a reference group. †Risk of WRF versus without WRF relative to the 

reference category

Table 3 -	 Systolic blood pressure and biochemical parameters before Ramadan, during Ramadan, and 
3 months after Ramadan.

Parameter Pre-Ramadan During Ramadan Post-Ramadan P-value
BP (mm Hg)   144.2 ± 19.4      NA  1  33.3 ± 14.3    0.02
Potassium level (mmol/L)     4.7 ± 0.6      4.6 ± 0.5      4.6 ± 0.5    0.47
Uric acid (µmol/L)   456 ± 90      458 ± 104      430 ± 109    0.22
Hemoglobin (g/L)   130.6 ± 19.0    128.4 ± 19.4 130.4 ± 22    0.69
Calcium (mmol/L)       2.3 ± 0.13        2.3 ± 0.12        2.2 ± 0.14      0.005
Sodium (mmol/L) 138.3 ± 2.7  135.5 ± 2.7  137.1 ± 2.8      0.001
Phosphate (mmol/L)       1.3 ± 0.18        1.2 ± 0.21        1.3 ± 0.23      0.008
HbA1C (%)     8.2 ± 1.7      8.2 ± 1.9      7.3 ± 1.1    0.01
LDL (mmol/L)   2.45 ± 1.0        2.5 ± 0.99      2.37 ± 0.68  0.7

The table shows means ± standard deviation. P-value for repeated measure analysis.
BP - blood pressure, HbA1C - glycated hemoglobin, LDL - low-density lipoprotein
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between women and men in baseline creatinine level, 
age or prevalence of diabetes or hypertension. Similarly, 
there was no difference in the prevalence of hyperkalemia 
during fasting between men and women.

Discussion. According to the Quran, Allah has 
mandated fasting for every post-pubescent person 
who is physically fit enough to fast and has promised 
an abundant reward in return. He has, however, 
exempted those with illness from fasting, permitting 
them to break their fast until the reason for which they 
have been exempted is resolved.2-3 Nevertheless, many 
patients with CKD insist on fasting during Ramadan, 
thereby creating a medical challenge for themselves and 
their health care providers. It has become increasingly 
important that medical professionals are aware of the 
potential risks associated with fasting during Ramadan 
and potential approaches to mitigate those risks. These 
issues are rapidly becoming global issues, as Muslim 
have been found to account for up to one fifth of the 
global population.17 The effects of Ramadan fasting on 
kidney function among patients may create a challenge 
for clinicians treating patients with moderate to severe 
CKD, as information is sparse and no guidelines or 
standardized protocols exist. Similarly, it would not 
be ethical to conduct a controlled trial to monitor for 
potential adverse effects. In our institute, we routinely 
discourage patient with stage 3 or higher CKD against 
fasting; however, some patients do fast against medical 
advice. This study reports the impact of Ramadan 
fasting among patients with advanced CKD during the 
long, hot days of summer. 

We observed WRF in 33.8% of patients who 
participated in Ramadan fasting. The proportion 
of patients with worsening renal function increased 
incrementally with increased CKD stage. Furthermore, 
we observed that in addition to more advance CKD 
stage, higher baseline systolic blood pressure, and 
younger age were independently associated with WRF. 
In contrast to our study, El-Wakil et al,6 Bernieh et al,7 
and Alwakeel et al8 reported that Ramadan fasting 
was safe in CKD patients; however, these studies 
included smaller sample sizes and were conducted 
during the winter when the average temperature was 
18 °C and the fasting duration was 12 hours. However, 
NasrAllah et al15 reported that renin angiotensin 
aldosterone system antagonist use and diuretic use were 
associated with increased serum creatinine at day 7 of 
fasting. Our results showed that the underlying cause 
of CKD and use of diuretics or renin angiotensin 
blockers was not associated with WRF. The change 
in creatinine identified in this study was persistent, as 

most patients continued to have elevated creatinine 
after Ramadan. This finding has also been reported by 
other investigators.6-7 The impact of fasting on blood 
pressure has been examined in other studies. Samad et 
al18 reported that intermittent fasting was associated 
with a drop in both systolic and diastolic blood 
pressure in normotensive males. Our data showed an 
improvement in mean systolic blood pressure post-
Ramadan fasting (p=0.02), and similar findings were 
also observed in the study carried by Bernieh et al.7 
Ramadan fasting has been found to lead to weight loss 
and fat-free mass reduction. Body composition changes 
have been found to vary depending on age and gender.19 
Aksungar et al.20 demonstrated that intermittent fasting 
led to some beneficial changes in serum HDL, plasma 
homocysteine levels, and coagulation status. We noted 
that diabetic control improved with fasting, and HbA1c 
decreased significantly. The EPIDIAR study showed a 
5-fold increase in the incidence of severe hyperglycemia 
among patients with diabetes during Ramadan, but did 
not report post-Ramadan HbA1C levels.21 

It has also been recognized that major adverse 
cardiovascular events occurred more frequently among 
fasting CKD patients with pre-existing cardiovascular 
disease, and these events were hypothesized to be 
caused by an early increase in serum creatinine.15 Our 
study found that the adverse effects associated with 
Ramadan fasting also extended to worsening of renal 
function. It has been hypothesized that restricted fluid 
intake during fasting, especially if prolonged, may cause 
volume contraction and become severe as a result of 
excessive perspiration in hot and humid climates and 
among individuals who perform hard physical labor. In 
our study, sodium levels during Ramadan were lower 
than pre- and post-Ramadan levels. This was most likely 
associated with increased water intake at night during 
Ramadan to compensate for the fasting period during 
the day. The impact of fasting on various electrolytes 
was variable. Though fasting has been reported to cause 
hyperkalemia,22 we did not observe a significant change 
in hyperkalemia prevalence within our cohort. Most 
patients with worsening of renal function were identified 
during Ramadan and did not improve after Ramadan, 
indicating the possibility of permanent deleterious 
effects on kidney function caused by fasting. Though 
the association between gender and worsening of renal 
function among those who fasted during Ramadan did 
not reach statistical significance, there was a trend that 
indicated a higher prevalence of worsening of renal 
function among the female participants. A possible 
explanation for this result is that it may be associated 
with the higher total body water volume in women, 
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making them more prone to volume contraction during 
fasting. However, a larger study is needed to address the 
finding. The strength of this study was that all subjects 
completed 30 days of fasting and were available at 
follow-up with complete data. Similarly, this study was 
conducted during a hot summer month and including 
patients with advanced kidney disease. 

There are a few limitations to this study. The lack of a 
control cohort limits our ability to determine the causal 
effect of fasting on worsening of renal function and 
metabolic outcomes, and the use of a small convenience 
sample limits the generalizability of the findings to the 
wider population.

In conclusion, in patients with stage 3 or higher 
CKD, Ramadan fasting during the summer months 
was associated with worsening of renal function. The 
clinical implication of this study is that the physicians 
need to alert patients regarding the potential adverse 
effects of fasting on kidney function. These patients 
needed to undergo close monitoring of their kidney 
function during Ramadan. Since Ramadan fasting is 
common among patients with chronic kidney disease, 
further research is needed in this area. Additional 
knowledge regarding how to identify those at increased 
risk of worsening of renal function during fasting would 
be valuable. More research is also required to determine 
how to monitor this population, so that evidence-based 
guidelines for management of these patients may be 
developed. 
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