Original Article

The effect of Fasting during Ramadan on the
Kidney functions of Stage IlI-IV Chronic
Kidney Disease Patients

Ahmet Karatas', Ebru Canakci?,
Yeliz Kasko Arici®, Mervegul Kaya*, Beyza Sayim?®

ABSTRACT

Objectives: Examine the effect of fasting during Ramadan on kidney functions in patients with chronic
kidney disease.

Methods: The study was conducted on 130 patients with stage IlI-IV chronic kidney disease (CKD), who
were admitted to the Ordu University nephrology polyclinic during the month before Ramadan and one
month after Ramadan in 2019. Blood samples were taken in the morning after 12 hours of fasting.
Results: There was a statistically significant difference between BUN in the fasting group before and after
the month of Ramadan. The median BUN before Ramadan was 26.65 mg/dl, the median after Ramadan
was 24.05 mg/dl (p=0.004).There was a statistically significant difference between the nonfasting groups
before and after Ramadan with respect to creatinine level. 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. Fasting
group ,the median before Ramadan was 1.5 mg/dl, and the median after Ramadan was 1.42 mg/dl (p =
0.038).The impact of independent variable of fasting, using linear regression was found to be statistically
significant (ppost_<0.001). The eGFR was 14.826 points higher in those who fasted after Ramadan than in
those who did not.

Conclusion: Fasting during the month of Ramadan does not deteriorate kidney functions and even leads
to a moderate improvement in kidney functions. Taking these results into consideration, fasting may be
advised for patients with stage IlI-IV CKD who want to fast and remain in stable condition.
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INTRODUCTION during Ramadan does not have a negative impact
on healthy people, contradictory results were
found by a few studies were conducted on the effect
of Ramadan in patients with stage III-IV CKD.**
However, there are no guidelines or standard
protocols related to this issue. For these reasons,

Fasting from dawn to dusk during the holy month
of Ramadan has been prescribed to all Muslims.
Even though many studies suggest that fasting
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Table-I: Comparison of the categorical variables with respect to groups.

Nonfasting Fasting Total
n=66 n=64 n=130 F
Female 24 [36.4] 24 [37.5] 48 [36.9]
Gender 0.893
Male 42 [63.6] 40 [62.5] 82[63.1]

: Chi-square test statistics.

to urinary calculus formation, urinary calcium
excretion and urine precipitate concentrations.®

Some studies have suggested a temporary
improvement in the estimated glomerular filtration
rate (E-GFR) and the decline in proteinuria in
patients with CKD or kidney transplant.’ In our
study, we looked at the effect of fasting during
Ramadan on kidney functions in patients with
chronic non dialysis kidney disease.

METHODS

To perform our study, ethical approval was
obtained (No 2018/114 dated 24.05.2018) from
the Ordu University Clinical Research Ethics
Committee. It included 130 patients with stage
HI-IV CKD admitted to the Ordu University.
Patients with malignancies, advanced heart
failure, acute infection, diabetes mellitus using
insulin as well as patients on dialysis and
recipients of kidney transplants were excluded.
The diagnosis of dialysis CKD was established
according to the KDIGO guideline.” The
estimated glomerular filtration rate (eGFR) value
of the patients was calculated using the Kidney
Disease Epidemiology Collaboration creatinine
equation.”

Complete blood count was examined using
the CELL-DYN RUBY (Abbott, IL, USA) device.
Routine biochemical analysis were measured
using the COBAS c501 (Roche, Basel, Switzerland)
module. BMI was computed in all patients (BMI =
weight (kg)/height (m?)).

Statistical Methods: The data were analyzed using
IBM SPSS program v23. Normal distribution was
determined using the Kolmogorov-Smirnov test.
The chi-square test was used to compare categorical
variables according to the groups. To analyze
changes over time, two paired-sample t-tests were
used for normally distributed data and the Wilcoxon
test was used for non normally distributed data.
Linear regression analysis was used to analyze the
independent variables that affect the eGFR. The
level of significance was set at p<0.050.

RESULTS

There was no statistically significant difference
between the groups with respect to gender. A total
of 63.6% of those who did not fast were men, and
36.4% were women; 62.5% of those who fasted
were men, and 37.5% were women. The categorical
variables for the groups are presented in Table-I.
The features of the quantitative variables that
belong to the demographic characteristics of the
groups are displayed in Table-II.

There was no statistically significant difference
between groups with respect to mean ages (p=0.06)
and with respect to average body mass index
(p=0.820). The comparisons of kidney function tests
and all biochemical parameters are presented in
Tables-111a, IIIb.

There was a statistically significant difference
between fasting groups before and after Ramadan
with respect to BUN. The median BUN before
Ramadan was 26.65 mg/dl, and the median after

Table-1I: Comparison of quantitative variables, which are demographic characteristics, based on groups.

Nonfasting Fasting Total p
Mean # Standard Deviation 65.38 £10.05 61.16 +14.78 63.3+12.73
Age 0.06
Mean [Min. - Max.] 67 [23 - 78] 63 [26 - 90] 64.5 [23 - 90]
Mean + Standard Deviation 29.37 £4.04 292+4.41 2929 +4.21
BMI 0.820

Mean [Min. - Max.]

28.25 [23.3 - 37.5]

29.05[19.7-45.7]  28.5[19.7 - 45.7]

t: Statistics from independent two-sample t tests.
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Table-IIla: Comparison of biochemical parameters between and within groups.

Parameter Time Nonfasting Fasting Total p
pro.  MeantStandard ;g9 5059 115.93 +27.73 129.11 +47.7
Fasting Deviation 0.018
Mean (Min. - Max.) 119 (68 - 369) 111 (81 - 253) 115 (68 - 369)
Glucose
(mg/dl) Post.  Mean £ Standard 141.3 £ 66.32 111.71 + 24.61 126.73 + 52.28
Fasting Deviation 0.008
Mean (Min. - Max.) 113 (77 - 407) 102.5 (86 - 191) 108.5 (77 - 407)
p 0.963 0.038
Pre- Mean # Standard 36.84 +22.61 30.66 + 14.53 33.8+19.25
Fasting Deviation 0.124
Mean (Min. - Max.) 2745 (15.1-149)  26.65 (9 - 77.8) 27.1 (9 - 149)
BUN (mg/
dl) post.  MeanzStandard 50 4 g 2551 +9.01 31.05 +15.26
Fasti Deviation <0.001
astn
& Mean (Min.-Max) 29.75(155-88)  24.05(7.1-467)  26.95 (7.1 - 88)
P 0.405 0.004
Pre- Mean # Standard 2.08 +0.93 1.62 £0.55 1.86+0.8
Fasting Deviation 0.002
Mean (Min. - Max.)  1.69 (1.1 - 4.8) 1.5 (0.6 - 3.5) 1.6 (0.6 - 4.8)
Creatinine
Mean + Standard
(mg/dl) E::ttm Do 229 +1.11 1.56 +0.55 1.93+0.95 <0001
& Mean (Min.-Max) 186 (1.2-59) 1.42 (0.6 - 3.4) 1.65 (0.6 - 5.9)
P <0.001 0,038
Pre- Mean £ Standard 53579 4 43 73 46.2 £17.82 40.91 + 16.66
Fasting Deviation 0.001
o-E-GFR Mean (Min. - Max.)  36.08 (11 - 67) 4515 (14.6-124.2) 41.09 (11 -124.2)
(ml/ Mean * Standard
dl/1.73 m) EOS’:— Douini 33.29 +14.52 48.12 +18.55 40.59 + 18.16 < 0001
astn
& Mean (Min. - Max) 3417 (8-89.1) 48.93 (17.6-134)  38.64 (8 - 134)
p <0.001 0.107
Pre- Mean # Standard 104.5 +37.3 108.11 +35.19 106,26 + 36,19
Fasting Deviation 0.573
DL~ cho- Mean (Min. - Max.) 1005 (13.2-196.8) 1082 (30-200.2)  106.4 (13.2 - 200.2)
lesterol Mean + Standard
(mg/d1) EOS:'- Do 107.45 + 32.01 111,29 + 36,95 109.32 + 34.43 0529
astn
& Mean (Min.-Max) 1041 (44.4-178.6) 1122 (30-2124)  105.6 (30 - 212.4)
p 0.350 0.249
Pre- Mean £ Standard ) g5, ) 55 4,67 £0.55 4.75 £ 0.55
Fasting Deviation 0.115
Mean(Min. - Max.)  4.87 (3.7 - 6.2) 471 (3.7 - 6.3) 478 (3.7 - 6.3)
Potassium
(mmol /1) Post- I\D/[ea.“ tStandard o7, 57 4.81+057 4.89+0.58
Fastin eviation 0.096
& Mean(Min.-Max) 5.01 (38-62) 484 (35 - 6.5) 4.88 (3.5 - 6.5)
P 0.044 0.064

t: Statistics from in dependent two-sample t tests, U: Statistics from the Mann-Whitney U test, Z: Statistics from the

Wilcoxon test, t: Statistics from paired two-sample t-tests.
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Table-IIIb: Comparison of biochemical parameters between and within groups.

Z‘Z/am— Time Non fasting Fasting Total
Mean + Standard Deviation 17.9+7.15 19.62 £9.74 18.75 £ 8.53
Pre-Fasting 0.386
BCR Mean (Min. - Max.) 16 (8.6-49.37)  17.1 (8.74-66.24) 16.4(8.6-66.24)
(mg/ Post.F Mean * Standard Deviation 16.57 £ 6.32 1719 £6.22 16.88 £ 6.25 0376
ost-Fastin .
mg) & Mean (Min. - Max.) 149 (851-55)  15.66 (6.09-41.7) 15.51(6.09- 55)
P 0.177 0.054
Mean + Standard Deviation 190.57 + 40.46 192.44 +47.71 191.49 +44.01
Pre-Fasting 0.810
Total Mean (Min. - Max.) 186.5 (103 -307)  192.5 (86 - 324) 190.5 (86- 324)
choles- Mean + Standard Deviation 184.27 + 40.19 191.92 +4835  188.04 +44.39
terol Post-Fasting 0.328
(mg/dl) Mean (Min. - Max.) 181.5(103-287)  194.5(112-366) 188 (103 - 366)
g
P 0.101 0.878
Mean = Standard Deviation 45.48 +12.09 47.64 +12.64 46.54 +12.37
Pre-Fasting 0.231
HDL- Mean (Min. - Max.) 42 (29 -79) 475 (27 - 91) 45 (27-91)
choles- Mean + Standard Deviation 42.68 +10.88 47,56 +12.57 45.08 +11.95
terol Post-Fasting 0.017
(mg/dl) Mean (Min. - Max.) 41 (20.8 - 79) 465 (27 - 82) 43 (20.8 - 82)
P <0.001 0.820
Mean + Standard Deviation 186.11 + 85.59 151.59 £ 81.8 169.12 + 85.2
Pre-Fasting 0.013
Triglyc- Mean (Min. - Max.) 166 (60 - 398) 134 (34 - 475) 148 (34 - 475)
eride Post.F Mean + Standard Deviation 174.24 +74.12 150.23 + 83.11 162.42 +79.29 0016
ost-Fastin .
(mg/dl) & Mean (Min. - Max)) 161.5 (71-388) 123 (60 - 475) 148.5(60 - 475)
p 0.259 0.987
Mean * Standard Deviation 1021.81 +2002.97 504.09 + 987.45 766.93+1601.63
Pre-Fasting 0.084
Mean (Min. - Max.) 86.69 (0-9111.5)  26.6 (0 - 4535) 57.34(0-9111.5)
UACR Mean + Standard Deviation 954.35+1819.72  440.32 + 813.56 701.29+1434.69
(mg/g)  Post-Fasting 0.119
Mean (Min. - Max.) 119.55 (0 - 7184.4) 43.08 (0 - 3739) 72.1(0- 7184.4)
P 0.415 0.347
Mean + Standard Deviation 6.47 £1.35 5.88 +0.76 6.18+1.14
Pre-Fasting 0.016
Mean (Min. - Max.) 6 (4.6 - 11.5) 5.7 (4.8 -8.4) 5.75 (4.6- 11.5)
POIbAlc ) Mean #* Standard Deviation 6.49 +1.31 5.92 +0.81 6.21+1.12
ost-Fastin: .
(%) Post-Fasting 0.011
Mean (Min. - Max.) 6.05(48-115) 57 (4.8-8.7) 59 (4.8-11.5)
P 0.182 0.293
Mean + Standard Deviation 7.06 +1.42 6.64 +£1.59 6.85+1.51
Pre-Fasting 0.119
Mean (Min. - Max.) 7.05 (4.2 -10.4) 6.4 (3.3-11.2) 6.8 (3.3-11.2)
Urie acid ~ Mean * Standard Deviation 7.07 +1.3 636+ 1.4 6.72+1.39
ost-Fastin
(mg/dl)  post-Fasting 003
Mean (Min. - Max.) 7.15 (4.1-10.4) 6.25(3.3-9.4) 6.8 (3.3-10.4)
P 0.909 0.021

t: Statistics from in dependent two-sample t tests, U: Statistics from the Mann-Whitney U test, Z: Statistics from the
Wilcoxon test, t: Statistics from paired two-sample t-tests.
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Table-IV: Examination of the relationship between E-GFR and fasting through linear regression analysis.

Beta Standard error Standardized beta (95% CI) 14
The Constant 33.293 2.046 <0.001
Post-Ramadan
Fasting 14.826 2917 0.41 (9.055 - 20.597) <0.001
The Constant 35.786 1.955 <0.001
Pre-Ramadan
Fasting 10.415 2.786 0.314 (4.903 - 15.926) <0.001

F o=25838,p  <0.001, R2=0.168, Adjusted R2=0.161, F | =13.978, p_ 0.001, R2=0.098, Adjusted R2=0.091

post-

Ramadan was 24.05 mg/dl(p=0.004). There was
a statistically significant difference between the
non fasting groups before and after Ramadan
with respect to creatinine level. Median creatinine
before Ramadan was 1.69 mg/dl, and the median
after Ramadan was 1.86 mg/dl (p<0.001). Similarly
statistically significant difference was seen between
the fasting groups before and after Ramadan with
respect to creatinine levels. The median before
Ramadan was 1.5 mg/dl, and the median after
Ramadan was 1.42 mg/dl (p =0.038).Moreover,
there was statistically significant difference
between the groups post-Ramadan with respect to
median uric acid level and between fasting groups
before and after Ramadan with respect to mean uric
acid level. The median uric acid level pre-Ramadan
was 6.64mg/dl, and the median post-Ramadan
was 6.36 mg/dl (p=0.021).There was a statistically
significant difference between the fasting groups
before and after Ramadan with respect to glucose
level (p=0.038).The median glucose level before
Ramadan was 111mg/dl, and the median after
Ramadan was 102.5 mg/dl and in pre-Ramadan
groups with respect to median HbAlc. The median
of those who did not fast was 6%, and the median of
fasted was 5.7% (p=0.016). Statistically significant
difference was also seen between the post-Ramadan
groups with respect to median HbAlc. The median
of those who did not fast was 6.05%, and the median
of those who fasted was 5.7% (p=0.011).

When the impact of the independent variable of
fasting (which affects E-GFR post-Ramadan) was
examined using linear regression, the established
regression model was found to be statistically
significant (F =25.838,p  <0.001).The eGFR value
of those who fasted after Ramadan was 14.826
points higher than that of those of who did not.
When the impact of the independent variable of
fasting (which affects eGFR pre-Ramadan) was
examined using linear regression, the established
regression model was found to be statistically
significant (Fpre=13.978, pre<0.001).The eGFR
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value of those who fasted before Ramadan was
10.415 points higher than that of those of who did
not. The results of our linear regression analysis are
presented in Table-IV. eGFR values of fasting and
fasting patients are presented graphically in Fig.1.

DISCUSSION

In our study, we showed that fasting during
Ramadan did not worsen kidney function in
patients with stage III-IV chronic kidney disease
who are not under going dialysis; to the contrary,
fasting positively affected kidney function.

The changes in the kidney functions of 15 chronic
kidney disease patients who fasted during Ramadan
(baseline eGFR<60 ml/min/1.73m?) were examined
in a study in the literature. 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 chronic kidney disease yet fasting

125,00 Time
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Fig.1: Box plot for E-GFR.
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during Ramadan may damage the kidney tubular
cells of these patients.’

In a study by Bakhit et al, the authors found
that fasting during Ramadan was associated with
deterioration of kidney function in patients with
Stage III or higher CKD, particularly in summer,
when the weather was hot.'? In another study, which
had been conducted to determine whether fasting
during Ramadan affects kidney function in kidney
transplant recipients with normal or impaired graft
function, it was found that fasting during Ramadan
was not associated with any significant adverse
effects in kidney transplant recipients with normal
or impaired graft function and that fasting during
Ramadan was safe for these patients after one year."

Kara et al. found that fasting during Ramadan
was not associated with a reduced risk of renal
function in patients with stage 3-5 CKD." In a study
by Bernich et al., which was conducted in patients
with stage 3-5 CKD, they found a considerable
improvement in eGFR during the fasting month
and the consecutive month.? In our study, similar to
the results of Bernich et al., we found that there was
a significant improvement in eGFR after Ramadan
compared to eGFR before Ramadan.

In the study conducted by NasrAllah and Osman,
patients who fasted had a 30% increase in creatinine
level and a deterioration in kidney function.”® In a
study carried out by Bakhit et al., 33% of 65 patients
with stage 3 CKD had an increase in creatinine
levels after fasting compared to baseline, which
in turn negatively affected kidney function.”? In
the study of Abushady et al. in diabetic patients,
creatinine levels increased in the group with
diabetic nephropathy when compared to those
without diabetic nephropathy.'® In contrast to these
studies, another study found that fasting did not
have a negative impact on creatinine levels.”” In
the present study, there was a significant decrease
in creatinine levels compared to basal values,
suggesting that there is an improvement in kidney
function in fasting CKD patients.

Emami-Naini et al. claimed that there was an
increase, if not significantly, in BUN values after
fasting. As a result of their studies, they emphasized
the importance of hydration.' In a study performed
by Kara et al., it was found that there was no
significant difference in urea values in stage 3-5 CKD
patients, regardless of whether they were fasting.!*
In the present study, we found a significant decrease
in BUN values in stage 3-5 CKD fasting patients
post fasting. Furthermore, we did not observe any
difference in BUN/Creatinine ratio (BCR) pre- and

Pak J Med Sci  July - August 2021
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post-fasting. Based on this finding, we conclude
that fasting does not cause dehydration.

The urine albumin creatinine ratio (UACR) is a
standard kidney damage test, in which protein
(albumin) is abnormally excreted.! In the study of
El-Wakil et al., no increase in the excretion of urinary
protein was observed post fasting.’ According
to the study of Bernieh et al., changes in urinary
protein excretion and changes in the UACR were
not significant before, during or after Ramadan in
fasting patients.’ Our studies are consistent with the
literature in this respect.

Chowdhury et al. did not find any significant
change in HbAlc levels in their study on stage
3 CKD and Type 2 DM patients.” In the present
study, we observed that there was a significant
improvement in both glucose and HbAlc values
in fasting patients. We believe that this result
is because fasting has a positive impact on
metabolism and that our patients follow regular
eating habits and the recommendations of their
physicians during the month of Ramadan.

In another study conducted by Kara et al., fasting
did not affect potassium levels."* Similarly, in the
present study, there was no difference in potassium
levels between fasting and non-fasting patients.™

Serum uric acid levels increase in chronic kidney
failure. Because hyperuricemia might occur
due to decreases in kidney function with CKD,
hyperuricemia itself can cause chronic kidney
failure and lead to progression of the disease.” In
a study by Erdem et al. on CKD patients, mean
serum uric acid levels of patients with stage 3-5
predialysis chronic renal failure were higher than
normal.” In the study of Bakhitetal., it was claimed
that fasting did not change uric acid levels.? In the
present study, fasting had a positive effect on uric
acid levels. This situation was seen for the first
time in the literature.

The effects of fasting on lipid metabolism are not
clearly known. El-Wakil et al. found that fasting
had no effect on the lipid metabolism of CKD
patients.” Chowdhury et al. did not observe any
significant difference in lipid parameters after
fasting (19).” In our study, triglyceride levels in
the fasting group decreased. We found that fasting
did not have a negative effect on lipid metabolism,
and even positively affected triglyceride levels in
CKD patients with cardiovascular risk factors.

Limitation of the Study: Our cases are from a single
region. The absence of long-term results is another
limitation of our study.
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CONCLUSION

Fasting of CKD patients during the month of
Ramadan was well-tolerated and did not disrupt
kidney functions in stage III-IV CKD patients.
Contrary to popular belief, fasting during the
month of Ramadan does not impair kidney
functions and even leads to moderate improvement
in kidney functions. The same situation is true for
metabolic parameters. Considering these results,
patients with stable stage III-IV CKD under close
monitoring can be recommended to fast.

Conflict of Interest: None.

Ethics Committee Approval: Clinical Studies Ethics
Committee of Ordu University, Faculty of Medicine,
Decision Number: 2018/114, Date: 24.05.2018.

Funding Source: No Financial Support.

REFERENCES

1.  Inthe Holy Quaran Surah AL-Baqarah (Chapter-2) Versus 183.

2. Rouhani MH, Azadbakht L. Is Ramadan fasting related to
health outcomes? A review on the related evidence. ] Res Med
Sci. 2014;19(10):987-92.

3. Hejaili F, Qurashi S, Salih Bin Salih, MahaJaradt, Sayyari AA.
Effect of Repeated Ramadan Fasting in the Hottest Months
of the Year on Renal Graft Function, NephroUrol Mon.
2014;6(2):1-4.

4.  Unalacak M, Kara IH, Baltaci D, Erdem O, Bucaktepe PG. Ef-
fects of Ramadan fasting on biochemical and hematological
parameters and cytokines in healthy and obese individuals.
MetabSyndrRelat Dis 2011:9(2);157-161.

5. El-Wakil HS, Desoky I, NashaatLotfy, Ahmed G Adam,
Fasting the month of Ramadan by Muslims: Could it be in-
jurious to their kidneys?, Saudi ] Kidney Dis Transplant
2007;18(3):349-354.

6. Al-Khader AA. Ramadan fasting and renal transplantation.
Saudi ] Kidney Dis Transpl. 1994;5(4):463-465.

7. Akturk IF, Biyik I, Kosas C, Yalcin AA, Erturk M, Uzun F. Ef-
fects of Ramadan fasting on blood pressure control, lipid pro-
file, brain natriuretic peptide, renal function sandelectrolyte
levels in hypertensive patients taking combination therapy.
Nobel Med. 2013;9(2):43-46.

8. Miladipour AH, Shakhssalim N, Parvin M, Azadvari M. Effect
of Ramadan Fasting on Urinary Risk Factors for Calculus For-
mation. Iran ] Kid Dis. 2012;6(1):33-38.

9. Bernieh B, Al Hakim MR, Boobes Y, Abu Zidan FM. Fast-
ing Ramadan in chronic kidney disease patients: Clini-
cal and biochemical effects. Saudi ] Kidney Dis Transpl.
2010;21(5):898-902.

10. Levey AS, Stevens LA, Schmid CH, et al. A new equa-
tion to estimate glomerular filtration rate. Ann Intern Med.
2009;150(9):604-612.

11. KDIGO 2012 Clinical Practice Guideline for the Evaluation
and Management of Chronic Kidney Disease. Kid Int Suppl.
2013;3:136-150.

12. Bakhit AA, KurdiAM, Wadera JJ, Alsuwaida AO. Effects
of Ramadan fasting on moderate to severe chronic kidney
disease. A prospective observational study. Saudi Med J.
2017;38(1):48-52.

13. Abdallah AH, Shaheen FA, Rassoul Z, Owda AK, Popovich
WE, Mousa DH, et al. Effect of Ramadan Fasting on Moslem
Kidney Transplant Recipients. Am ] Nefrol. 1998;18(2):101-104.

Pak J Med Sci  July - August 2021

Vol. 37 No. 4

14. KaraE, Sahin OZ, Kizilkaya B, Ozturk B, Pusuroglu G, Yildirim
S, et al. Fasting in Ramadan is Not Associated with Deteriora-
tion of Chronic Kidney Disease: A Prospective Observational
Study, Saudi ] Kidney Dis Transpl. 2017;28(1):68-75.

15. NasrAllah MM, Osman NA. Fasting during the month of Ram-
adan among patients with chronic kidney disease: renal and
cardiovascular outcomes. Clin Kidney J. 2014;7(4):348-353.

16. Abushady MM, Samy M, Bekhet M, Abdullah A. Diabetes Res
Clin Pract. 2019;153(7):176-183.

17. Bragazzi NL, Ramadan fasting and chronic kidney disease: does
estimated glomerular filtration rate change after and before
Ramadan? Insights from a mini meta-analysis. 2015;8(1):53-57.

18. Emami-Naini A, Roomizadeh P, Baradaran A, Abedini A, Ab-
tahi M. Ramadan fasting and patients with renal diseases: a
mini review of the literature. ] Res Med Sci. 2013;18(8):711-716.

19. Aisha C, Khan H, Lasker SS, Chowdhury TA, Fasting outcomes
in people with diabetes and chronic kidney disease in East Lon-
don during Ramadan 2018: The East London diabetes in Rama-
dan survey. Diabet Res Clin Pract. 2019;152(3) 166-170

20. Chonchol M, Shlipak MG, Katz R, Sarnak M], Newman AB,
Siscovick DS, et al. Relationship of uric acid with progression
of kidney disease. Am ] Kidney Dis. 2007;50(2):239-247. doi:
10.1053/j.ajkd.2007.05.013.

21. Erdem E, Ozdemir A, Kaya C, Karatas A, Cengiz K. Serum
Uric Acid Levels in Chronic Kidney Disease, Firat Med J.
2012;17(1):23-27.

Authors Contribution:

AK: Concept, Study Design, Literature review,
Data collection, prepared the manuscript and is
responsible for integrity of research.

EC: Literature review, Data collection, Final review,
Study design, Data collection.

YKA: Conduct the study, Data collection and
analysis.

MK: Conduct the study, Data collection and
analysis.

BS: Literature Review, Data Collection, Final
review.

Authors:

1. Dr. Ahmet Karatas, MD. Nephrologist,
Associated Professor,
Department of Internal Medicine, Division of Neprology,
Education and Research Hospital,
2. Dr. Ebru Canakci, MD,
Anesthesiologist, Associate Professor,
Department of Anesthesiology and Reanimation,
Education and Research Hospital,
3.  Dr. Yeliz Kasko Arici, PhD.
Biostatistics Specialist, Assistant Professor,
Department of Biostatistics and Medical Informatics
4.  Mervegul Kaya, MD,
Family Medicine Specialist, Attending Physician,
Department of Family Medicine,
Education and Research Hospital,
5.  Beyza Sayim, MD, Researcher Fellow
Department of Internal Medicine,
Education and Research Hospital,
1-5: Ordu University School of Medicine,
Ordu, Turkey.

www.pjms.org.pk 978



	_Hlk47111251
	_Hlk47111497
	_GoBack
	_Hlk56153524
	_GoBack
	_GoBack
	_Hlk64973097
	_GoBack
	_Hlk64966128
	_GoBack
	OLE_LINK2
	_GoBack
	_GoBack
	_GoBack
	_Hlk62766920
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk58062655
	_Hlk55292986
	_Ref58152375
	_Ref58152455
	_Ref58063173
	_Ref58152605
	_Ref58153259
	_Ref58153831
	_Ref58258970
	_Ref58260138
	_Ref58694805
	_Ref58519832
	_Ref58260157
	_Ref58519141
	_Ref58349679
	_Ref58260427
	_Ref64208586
	_Ref58702377
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_heading=h.1fob9te
	_heading=h.3znysh7
	_GoBack
	_Hlk50745033
	_Hlk50744235
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	r2
	r7
	_GoBack
	_GoBack
	_Hlk36222441
	_Hlk37078830
	_Hlk36207326
	_GoBack
	ref28
	_Hlk50395188
	_Hlk43649192
	_Hlk44556728
	_Hlk44556982
	_Hlk44557017
	_Hlk44557187
	_Hlk44557474
	_Hlk44557707
	_Hlk44557766
	_Hlk44551047
	_Hlk44540207
	_Hlk44965307
	_Hlk44541525
	_Hlk44557870
	_Hlk44965334
	_Hlk67758860
	_Hlk44558123
	_GoBack
	_Hlk44627237
	_Hlk50399119
	_Hlk44558313
	_Hlk44985569
	_Hlk44985799
	_GoBack
	_GoBack
	_ENREF_4
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_GoBack
	OLE_LINK23
	OLE_LINK24
	OLE_LINK47
	OLE_LINK46
	OLE_LINK54
	OLE_LINK53
	OLE_LINK58
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk65965425
	OLE_LINK2
	one
	two
	three
	four
	six
	seven
	_GoBack
	_Hlk67974023
	_GoBack
	OLE_LINK2
	OLE_LINK46
	OLE_LINK50
	OLE_LINK52
	OLE_LINK59
	OLE_LINK151
	OLE_LINK148
	OLE_LINK149
	OLE_LINK157
	OLE_LINK158
	OLE_LINK159
	OLE_LINK161
	OLE_LINK160
	OLE_LINK162
	OLE_LINK164
	OLE_LINK165
	OLE_LINK180
	OLE_LINK169
	OLE_LINK189
	OLE_LINK173
	OLE_LINK176
	OLE_LINK177
	OLE_LINK182
	OLE_LINK184
	OLE_LINK195
	OLE_LINK190
	OLE_LINK191
	OLE_LINK192
	OLE_LINK193
	OLE_LINK194
	OLE_LINK197
	OLE_LINK196
	OLE_LINK207
	OLE_LINK198
	OLE_LINK206
	_GoBack
	_heading=h.3dy6vkm
	_GoBack
	B18

