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Abstract: Chronic kidney disease (CKD) bears a heavy burden on patients and the health care system as whole.
The incidence of CKD has been increasing in the Arab world over the years due to increases in Diabetes and
hypertension which are the most prominent causes of CKD. Syrians are at higher risk for diabetes and
hypertension due to the crisis that the country has been going through. 297 patients’ charts were examined in
the kidney surgical hospital in Damascus Syria to determine risk factors for CKD, prevalence of diabetes among
them and its associating demographic factors along with changes in serum creatinine, urea, fasting blood
glucose levels and MDRD score among diabetic CKD patients. 64.6% of patients were above 50, 61.6% were
males and 35.4% were diabetic. Patients with diabetes had lower creatinine levels upon admission than non-
diabetics. The correlation between fasting blood glucose level and serum creatinine, urea and MDRD was not
statistically significant. This paper shows that the prevalence of diabetes among CKD patients is similar in
Syrians to the rest of the world despite the increase of diabetes incidence.

Keywords: diabetes; chronic kidney disease; diabetic nephropathy; MDRD

Introduction

Chronic kidney disease (CKD) is defined by decreased kidney function demonstrated by
glomerular filtration (GFR) rate of 60 mL/min per 1-73 m?, or markers of kidney damage, or both for
at least 3 months duration [1]. As of 2022 nearly 800 million individuals were diagnosed with CKD
worldwide accounting for nearly 10% of the population [2] and the prevalence of CKD has been
increasing in many studies worldwide [2]. incidence of CKD increased by 302% in the Arab world
between 1990 and 2019 [3] which can be explained by the rise in prevalence of CKD risk factors which
include family history, males, older age, smoking, diabetes and hypertension [4] Diabetes and
hypertension are the leading cause of CKD [1] with DM causing 30 to 50% of all CKD cases worldwide
[5]. DM and hypertension’s prevalence in the middle east have been increasing steadily over the years
which can be contributed to lack of physical activity, smoking and obesity among other factors [6]
The cost of care for adults with CKD was estimated to be close to 14000$ per year for a patient [7]
which bears a heavy burden on patients, their families and the health care system as a whole.

There are many ways to estimate GFR such as inulin clearance which is considered the gold
standard [8] Modification of Diet in Renal Disease (MDRD), CKD-Epidemiology Collaboration
(CKD-EPI) [9] and Cockroft-Gault equations [10] among others. Although Cockroft’s equation is
considered one of the best equations and the most commonly used equation for GFR estimation [11]
but it is affected by race, weight and Body Mass Index (BMI) [9,11,12]. In addition MDRD equation
is better at estimating GFR for patients with end-stage CKD [11].

While reviewing literature no papers discussing the causes of CKD among Syrian patients were
found but forming an understanding of the epidemiology is crucial since the Syrian crisis has resulted
in an increase in chronic diseases like hypertension and DM [13] which are prominent causes of CKD.

Taking all of the above into consideration the authors conducted this research to study the
prevalence of DM type 1 and 2 and hypertension among CKD patients and the relationship between
demographic characteristics and CKD and differences between diabetic and non-diabetic CKD
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patients’ serum creatinine, urea, fasting blood glucose levels and MDRD score in the kidney surgical
hospital in Damascus, Syria which is a center specialized in treating kidney and urinary tract
diseases.

Methods

An ethical approval from the administration of the Syrian private university was obtained after
submitting a proposal detailing how the research will be conducted. The research team was also
approved to reach the kidney surgical hospital’s patients’ charts by the administrative of the hospital.

Patients eligible for this study were all patients admitted to the kidney surgical hospital and
diagnosed with CKD between 2021 and 2023. Exclusion criteria included patients who continued
their treatment outside the hospital, patients who underwent any kind of procedures outside the
hospital including bloodwork to ensure that all investigations were done under similar
circumstances, patients who refused treatment at any stage of their admission and missing data or
damaged charts

604 patients were admitted to the hospital between 2021 and 2023 of which 297 were eligible for
the study. The research team extracted the following data manually from the patients’ charts: age,
gender, martial states, smoking and drinking states, history of DM and hypertension and serum
levels of creatinine, urea and fasting blood glucose on admission.

MDRD score was calculated using an online calculator [14]. Study data were analyzed with
Microsoft Office Excel 2019 and SPSS v.26.0 (SPSS Inc., Chicago, IL, USA). Quantitative variables were
reported as median (IQR), and qualitative variables were reported as frequencies and percentages.
Mann-Whitney U test was used to compare kidneys function between diabetic and non-diabetic
patients. Spearman’s rank correlation was employed to investigate the relationship between fasting
blood glucose and kidney function values among diabetes patients with CKD. A significance level of
0.05 was used to determine statistical significance.

Results

The age distribution of our sample was as follows: 18% of patients were 17 years old or below
n=18 while 29.3% aged from 18-49 n=87 and lastly 64.6% patients were above 50 n=192.

61.6% of patients in our sample were male n=183 while 38.4 were female n=114

35.4% of patients were diabetics n=105 while 64.4% were not n=192.among diabetic patients 92
had type 2 DM while 14 had type 1 DM. the rest of patients’ characteristics along with the median of
each variable are displayed in Table 1.

Table 1. Characteristics of the included sample (n = 297).

Variable Frequency (%) / Median (IQR)
Age
17 or less 18 (6.1)
18-49 87 (29.3)
50 or more 192 (64.6)
Sex
Females 114 (38.4)
x Males 183 (61.6)

Smoker
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Yes
No
Alcohol consumption
Yes
No
Diabetic
Yes
No
Diabetes type
Type 1
Type 2
Previous history of heart disease

Previous history of hypertension

106 (35.7)

191 (64.3)

6 (2.0)

291 (98.0)

105 (35.4)

192 (64.6)

14 (4.7)
92 (31.0)
26 (8.8)

213 (71.7)

do0i:10.20944/preprints202402.1623.v1

Table 2. Comparison between diabetic and non-diabetic CKD patients (n =297).>

Table 2 shows a comparison of MDRD, creatinine, Urea, and fasting blood glucose
Creatinine levels were higher in non-diabetic patients p=0.04 while fasting blood glucose levels
were higher in diabetic patients p=0.001. the rest of the comparison is displayed in Table 2.

Variable Diabetic Non-Diabetic
Males Females Total Males Females Total P-value?
(52) (53) (105) (131) (61) (192)

MDRD 6.45 6.30 6.30 6.90 5.50 6.30 0.49
(5.7) 3.8) (4.5) (5.8) (4.6) (5.2)

Creatinine 7.92 7.30 7.60 8.20 8.23 8.23 0.04*

(5.15) (3.6) (4.37) (6.0) (5.52) (5.92)

Urea 167 148 150 165 152 158 0.48
(95) (78) (84) (93) (98) 99)

Fasting blood glucose 1205 114 118 98 97 97.5 <0.001*
(78) (64) (71) (27) (30) (26)

a: Values presented as Median (IQR) b: Mann-Whitney U test was used to compare the totals.
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No statistically significant correlation was found between fasting blood glucose levels and
creatinine, MDRD and Urea levels. P=-0.44, 0.3 and 0.26 respectively. The correlation data is
displayed in Table 3.

Table 3. Spearman’s rank correlation analysis among diabetes patients with CKD.

Fasting blood Creatinine MDRD Urea
glucose
Fasting blood Correlation 1.0 -0.077 0.10 -0.11
glucose coefficient
P-value - 0.44 0.3 0.26
N 105 105 105 105

Diabetes Prevalence among CKD
Patients

H Type 1 Diabetes
H Type 2 Diabetes

Non-Diabetic

Figure 1. Percentage of diabetic patients among CKD patients (n =297).
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Diabetes Prevalence among CKD Patients
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35
30
25
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Type 1 Type 2

B Females ® Males

Figure 2. Distribution of diabetic CKD patients, broken down by sex and type of diabetes (n =297).

Diabetic CKD Patients Age

90% 81.9%
80%
70%
60%
50%
40%

30%
20% 17.1%

10%
1%
0% —_—

17 or less 18-49 50 or more

Figure 3. Distribution of diabetic CKD patients according to age (n =297).
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Smoking Prevalence among Diabetic CKD Patients

70.0% 65.7%
60.0%
50.0%
40.0% 34.3%
30.0%
20.0%

10.0%

0.0%
Smokers Non-smokers

Figure 4. Percentage of smokers among diabetic CKD patients (n =297).

Discussion

Chronic kidney disease often has a huge impact on the life of the patient finically [7] it also affects
patients psychologically since 50% of patients show signs of depression and anxiety [15] which lead
to low quality of life and poor compliance with treatment resulting in higher mortality rates [16].
Since most risk factors for CKD are preventable [17] it's imperative to understand the epidemiology
and causes of CKD to form health policies that serve the well being of patients and society as a whole

The age group of above 50 consisted 65% of patients in our study which consistent with other
studies [18,19]. These findings are explained by the commonness of DM and hypertension which are
common risk factors for CKD among the same age group [20] as well as the decrease of GFR by 1%
per year after the age of 40 [21]. it's worth noting that CKD was more prevalent among the age group
of 18-49 in our study compared to data from the United States [22] this could be due to the increased
prevalence of DM and hypertension among younger patients in the Middle East [23] and the
commonness of genetic disorders in Arab world [24].

Nearly 62% of patients in our study were males indicating higher prevalence of CKD among
males which contradicts the aforementioned data from the U.S and multiple other studies [22,25].
This result can be explained by worse financial and educational states for females compared to males
which limit their access to kidney replacement therapy on the other hand males are more likely to
reach dialysis stage CKD due to many factors [26] which was most likely the case in our study in
contrast DM is more prevalent among Arab females [23] which indicates a need for more research
into that matter.

DM is considered one of the most important causes of CKD followed by hypertension [1] and
the development of CKD in a diabetic patient increases the risk of death especially for type 2 DM [27].
35% of patients in our study were diabetics which a similar percentage to the one observed
worldwide which is 30-50% [28] despite changes in environmental factors such as geography,
financial states, the increased risk of DM in the middle east and north Africa which contributed to
lack of physical exercise and urbanization and poor nutritional habits [23] and the latest crisis that
Syria has been facing which led to an increase in chronic diseases including DM and hypertension
[13]. 71.1% of patients on our study were diagnosed with hypertension but since kidney disease can
be caused by and causes hypertension at the same whether hypertension was the cause or the result
of CKD in our sample is unclear.

Males had higher creatinine and urea levels than females which explained by the increase in
muscle mass in males [29] and since MDRD values are dependent on creatinine levels then it makes
sense that MDRD values are higher in males as well. Fasting blood glucose levels were also higher in
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male patients in our study which is also similar to other studies and caused by the difference in
insulin effect and other factors affecting blood glucose between males and females [30]. One of the
interesting results in our study was that creatinine levels were higher in non-diabetic patients which
can be due to the early start in kidney replacement therapy in diabetic patients compared to non-
diabetics, the close monitoring of creatinine levels in diabetic patients by doctors and the increased
GFR values in the early stages of CKD caused by DM due to glomerular hyperfiltration [31]. Using
spearmen’s rank correlation test, there was no statistically significant correlation between the fasting
glucose levels and urea, creatinine and MDRD values which is converse to previous studies [32,33].
Patients with type 2 diabetes were more prevalent than type 1 which consistent with other previous
studies [34] and since the age group of above 50 is the most prevalent in our study and since increased
age is a risk factor for type DM type 2 then this result is explained.

Conclusion

despite increased incidence of DM in the middle east and north Africa and Syria especially due
to the Syrian crisis, the prevalence of DM as the cause of CKD remains relatively unchanged.

limitations

More studies with bigger samples are needed to establish a clear image of CKD and its causes in
Syria. All patients who underwent any procedures outside the kidney surgical hospital were
excluded in ensure that all tests were done under the same circumstances which resulted in decreased
sample size. The financial burden of relatively expensive investigations such as Hblc levels limited
our ability to have a clearer image on glucose levels control among CKD patients and its relation with
MDRD and other kidney function tests.
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