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Abstract 

Background: Chronic Kidney Disease (CKD) and End-Stage Renal Disease (ESRD) are significant public health 
problems characterized by structural or functional anomalies of the kidneys. CKD is considered one of the ma-
jor non-communicable diseases and its prevalence is increasing rapidly in Saudi Arabia. Early detection of CKD 
is crucial but is not common as it is generally asymptomatic in the early stages. As a result, many cases are iden-
tified at more advanced stages. Aim: Risk assessment of CKD and ESRD epidemic   in the Al-Leith Area in corre-
lation with clinical, socioeconomic, and biochemical parameters using the Screening for Occult Renal Disease 
(SCORED) form.         
Material & Methods: A cross-sectional, non-interventional investigation was conducted on every patient ad-
mitted to the internal medicine clinic-kidney unit at Al-Leith General Hospital (June-October 2018). The demo-
graphic and anthropometric data were obtained using a structured questionnaire, while urine and blood sam-
ples were collected and analyzed respectively.   
Results: 120 patients were included as divided into 2 groups (Group I-CKD=89 patients, Group II-ESRD=31 
patients). A significant difference was found for kidney function, swelling of the limbs, fasting blood glucose, 
total cholesterol, hemoglobin, Sodium levels, and blood pressure (P<0.05). Patients scoring 0-3 for occult renal 
disease (SCORED) were 73 in Group I (82.02%) and 2 in Group II (6.45%), while a score >4 was observed in 16 
(17.98%) and 29 (93.55%), respectively.   
Conclusions: Chronic diseases along with lifestyle influences were found to greatly affect CKD progression to 
ESRD. The use of the SCORED is a good pre-screening tool for CKD as it was effective at identifying patients at 
risk of kidney disease.       
Keywords: SCORED, CKD, ESRD, KDIGO, Risk factors, Al-Lieth, KSA.      
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Introduction 
 Chronic kidney disease (CKD) is a condition 
characterized by progressive loss of renal function 
over a period of several years.1, 2 CKD affects around 
10% - 13% of the adult population and became a 
public health challenge due to the considerably in-
creased risks of cardiovascular disease and death 
among the affected people.3-5 The early stage symp-

toms are often non-specific, while the advanced stage 
symptoms include nausea, vomiting, loss of appetite, 
fatigue and weakness, sleep problems swelling of feet 
and ankles, chest pain, shortness of breath and more 
frequent urination.6-8   
Among the most common causes of CKD are hyperten-
sion, diabetes, cardiovascular diseases and interstitial 
nephritis. This condition can further cause a decrease 
in kidney function and leading to uremia, hyperkale-
mia, hyperphosphatemia and decreased production of 
erythropoietin. Currently, the conceptual model rec-
ommended in 2002 by the National Kidney Foundation 
Kidney Disease Outcomes Quality Initiative (KDOQI) 
describe the criteria for progression of CKD.2,9 It is usu-
ally defined and diagnosed by measuring serum creati-
nine levels using glomerular filtration rate (GFR) and 
While others include proteinuria, serum creatinine and 
eGFR.      
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 End-stage renal disease (ESRD) follows CKD 
and is a condition where kidney function has declined 
to the stage where kidneys can no longer function on 
their own. A patient with ESRD must undergo dialysis 
or kidney transplantation in order to survive for more 
than a few months or years.10-13 ESRD has become a 
severe burden worldwide highly affecting both social 
and economic future. 14,15 Until now, only three suc-
cessful clinical trials have shown to delay the onset of 
the disease.3, 5, 16 In these trials, ESRD was the only un-
ambiguous endpoint for irreversible kidney failure 
used in order to gain permission for delaying its pro-
gression.5, 17, 18   
 ESRD is a clinically significant endpoint that 
influences both well-being and lifespan. However, 
when compared with other endpoints such as stroke, 
myocardial infarction or death. Although there are 
guidelines on the definition of myocardial infarction 
and stroke, there are no globally accepted definitions 
of ESRD.7, 9, 10 In addition, the often asymptomatic na-
ture of the early stages of CKD, leads to diagnosis only 
at advanced stages. The SCORED questionnaire con-
sists of a self-reported form on nine variables, where 
each of them is assigned a specific value. It is a tool that 
was first published in 2007 by researchers in USA with 
the aim to identify and test more people at risk of CKD, 
as the standard test of serum creatinine measurement 
failed to diagnose many people at risk. It has been used 
for evaluation of the risk for occult renal disease, but 
never in an established diagnostic scenario.19   
 Our study was built on the concept that CKD is 
one of the fastest-growing multifactorial health prob-
lems in the world, now reaching an epidemic propor-
tion in Saudi Arabia and other countries as a conse-
quence of lifestyle changes, pollution, and unhealthy 
diet with increased consumption of processed food 

Osama F Mosa .Diagnostic tool for early detection of chronic kidney disease and End-stage renal disease  

J Clin Biomed Sci 2020; 10(2):57-65 

products.20, 21 Taking into account pitfalls in the diag-
nosis of CKD and ESRD, the present report aims at 
describing a framework to describe kidney function 
in connection with CKD and ESRD. The present inves-
tigation focuses on the evaluation of the SCORED 
questionnaire for identifying patients at risk for de-
veloping CKD and ESRD , the detection and associa-
tion with risk factors responsible for CKD and ESRD 
at Al-Leith Area and evaluation of the diagnostic per-
formance of some routine lab tests. 
 
Methods 
1.1 Study area 
 A hospital-based investigation was conduct-
ed at Al-Leith area in the Kingdom of Saudi Arabia 
during the period from June to October 2018. 

     
1.2 Study population 
 The study included all inpatients and outpa-
tients registered at the Internal Medicine Clinic and 
Kidney Unit at Al-Leith General Hospital, after obtain-
ing informed consents. Indeed, Biomedical ethical 
committee of the Health Sciences College at Lieth and 
the Hospital Institutional Review Board committee 
approved the proposal before the start of study under 
the numbers of CA/012/018 and AGH-JED-01-4-018, 
respectively. Furthermore, we confirm that our ethi-
cal approval was compatible with the Helsinki decla-
ration for human subject research.    
 
1.3 Sampling (sample size & sample technique) 
 Blood samples were obtained from 120 pa-
tients (54 males & 66 females) and classified accord-
ing to the Kidney Disease: Improving Global Out-
comes (KDIGO)-CKD criteria (Figure 1).22   

 

Figure 1 : Prognosis of CKS based on GFR and Albuminuria Levels (CKD– Chronic Kidney Disease)  
GFR– Glomerular Filtration Rate. (Modified and adapted from KDIGO guideline).22 

58 



Results 
 Out of 120 patients, 89 were distributed under 
group I category who met criteria of CKD (74.2% and 
31 under group II who met the criteria of ESRD 
(25.8%). The distribution of demographic data in rela-
tion to diagnosis is summarized in Table 1. Interesting-
ly, age in group I ranged from 39-62 years with a mean 
value of 45.6±7.25 years and in group II ranged from 
41-65 years with a mean value of 53.5±8.1 years ex-
hibiting a significant difference (P<0.05)  , while there 
was no statistical significance regarding gender, resi-
dence, occupation and onset date of diabetes. Weight 
in group I ranged from 65-95 kg (mean value 
79.8±10.3 kg) and in group II ranged from 69-102 kg 
(mean value 91.2±9.65 kg). BMI in group I ranged from 
24.0-33.9 with a mean value 27.8±2.01 and in group II 
ranged from 26.8-35.2 with a mean value 30.1±1.98. 
These differences were found to be statistically signifi-
cant between the two groups for both features 
(P<0.05), whereas this was not the case for height 
measurement (P>0.05) (Table 2). 
 
 The prevalence of risk factors for CKD in the 
patients enrolled in the study are presented in Table 3. 
There were 5 cases with liver disease in group I 
(5.62%) and 12 in group II (38.71%) while the number 
of cases without liver disease was 84 (94.38%) and 19 
(61.29%), respectively. A significant difference was 
noticed between the studied patients regarding liver 
disease (P<0.05) while there was no significance re-
garding smoking (P>0.05).   
 
 Our study revealed a significant difference 
(P<0.05) regarding early medical signs of kidney dis-
ease. Foams in urine was observed in 6 patients in 
group I (6.74%) and 7 patients (22.58%) in group II, 
while proteinuria was present in 12 (13.48%) and 18 
(58.06%) patients, respectively. Thirty patients from 
group I exhibited swelling in the limbs (33.71%) as 
opposed to 22 (70.97%) patients in group II. Elevated 
blood pressure was observed in 19 patients in group I 
(21.35%) and 20 patients in group II (64.52%), while 
62 (69.66%) and 26 (83.87%) patients, respectively, 
experienced increased night urination as shown in 
Table 4 and Figure 2. 
 
 In a related context, blood pressure (systolic 
and diastolic), fasting blood glucose (FBG), total cho-
lesterol, hemoglobin (Hb) and Na levels differed signif-
icantly between the two groups. Conversely, triglycer-
ides (TG) and other electrolytes (K, Ca) did not show 
any significant difference. Measured kidney function 
tests (including serum creatinine, GFR and BUN test) 
exhibited a significant relevance between the two dif-
ferent groups and are summarized in Table 5.  
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1.4 Data collection method 
 A well-designed questionnaire was used to 
collect anthropometric, sociodemographic and clinical 
data along with routine lab test results. Estimated 
GFR (eGFR) was calculated by using the Modification 
of Diet in Renal Disease (MDRD) formula: 
GFR (mL/min/1.73 m2) =175 × (SCr.)-1.154 × (Age)-
0.203 × (0.742 if female) × (1.212 if African).23 

 

1.4.1 Sociodemographic and anthropometric data 
 The sociodemographic and clinical data were 
collected using a structured questionnaire. Moreover, 
anthropometric (height, weight, Body Mass Index 
(BMI), blood pressure and smoking index) were ana-
lyzed by referring to standard protocols. Height and 
weight were measured using a digital balance with 
the attached height scale. BMI was calculated as 
weight in kilograms divided by the square of height in 
meters. Blood pressure analysis was performed in 
triplicates after a gap of 5 min. Patients were classi-
fied to have either a normal blood pressure, if both 
systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) were normal or as having mild, mod-
erate and severe hypertension when SBP or DBP were 
mildly, moderately and severely raised, respectively.7, 
11, 15 The SCORED Questionnaire was used to screen 
for occult renal disease.19  
 
1.5 Blood specimen collection and laboratory 
analysis 
 Five ml of fasting venous blood sample were 
collected from each patient. Serum was separated 
from whole blood by following standard protocols to 
analyze serum glucose, serum creatinine, total choles-
terol, albumin, Sodium, Potassium, Calcium and the 
Blood Urea Nitrogen (BUN) tests.   
 
1.6 Data analysis 
 Data were analyzed using SPSS software 
package version 20.0 (IBM, NY, USA). Qualitative data 
were described using the number and percentage. A 
comparison between different groups regarding cate-
gorical variables was performed using the Chi-square 
test. Quantitative data were described using mean 
and standard deviation for normally distributed data. 
For normally distributed data, a comparison between 
two independent populations was done using an inde-
pendent t-test. Significance test results are quoted as 
two-tailed probabilities. The significance of the ob-
tained results was examined at the 5% level. 
 
Declarations 
Ethical approval: Under the numbers of CA/012/018 
and AGH-JED-01-4-018.  
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 The incidence of autoimmune diseases be-
tween the two groups was diverse for different dis-
eases and between the two groups. More specifically, 
there were 78 patients with Type I diabetes (DMI) in 
group I (87.64%) and 31 in group II (100%), and 15 
(16.85%) and 6 (19.35%) patients, respectively, for 
rheumatoid arthritis (RA). Similar rates were record-
ed for systemic lupus erythematosus (SLE) with 22 
patients in group I (24.72%) and 7 in group II 
(22.58%), while scleroderma was observed in 10 
(11.24%) and 4 (12.90%) patients, respectively. 
These differences were significant for DMI, RA, SLE 
and scleroderma (P<0.05) but not for Lupus Nephritis 
(P>0.05).  
 
 Figure 3 presents a summary of treatments 
administered to patients for chronic diseases that 
could retard the deterioration of renal disease patho-
genesis (P<0.05). Insulin was administered in 55 pa-
tients in group I (61.80%) vs 15 patients in group II 

(48.39%). Forty two patients in group I were taking 
oral hypoglycemic agents (47.19%) as opposed to 19 
in group II (61.29%). The percentage of patients in the 
two groups under lipid lowering drugs was almost 
threefold in group II compared to group I (22 
(70.97%) and 24 (26.97%) respectively), while antihy-
pertensive drugs were taken by 36 patients in group I 
(40.45%) and 20 in group II (64.52%).  
 
 The SCORED questionnaire was also used to 
evaluate patients at risk of CKD and ESRD. Individuals 
who score >4 have higher chances of developing CKD 
and, thus, should be further tested for CKD markers.19 
A score of 0-3 indicates a low risk of developing the 
disease. In our study, 73 patients in group I had a score 
from 0-3 (82.02%) while there were only 2 patients 
with this score in group II (6.45%). Conversely, a score 
> 4 was found in16 patients in group I (17.98%) as 
opposed to the majority of patients in group II (22 pa-
tients corresponding to 93.55%) (P<0.05) (Table 6). 

      Table 1: Distribution of the studied patients regarding demographic data in relation to diagnosis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Group I 
“CKD” 
n=89 

Group II 
“ESRD” 
n=31 

P value 

Age 
Range 
Mean 
S.D. 

  
39-62 
45.6 
7.25 

  
41.0-65.0 

53.5 
8.1 

  
  

0.032* 

Gender 
Male 
Female 

  
35 
54 

  
39.33 % 
60.67% 

  
19 
12 

  
61.29% 
38.71% 

  
0.136 

Residence 
Rural 
Urban 

  
42 
47 

  
47.19% 
52.81% 

  
15 
16 

  
48.39% 
51.61% 

  
0.107 

Occupation 
Unem-
ployed 
Employed 
Retired 

  
30 
41 
18 

  
33.71% 
46.07% 
20.22% 

  
10 
15 
6 

  
32.26% 
48.39% 
19.35% 

  
  

0.098 

Onset date 
of diabetes 
<5 yrs 
5-10 yrs 
10+ yrs 

  
  
35 
30 
24 

  
  

39.33% 
33.71% 
26.97% 

  
  
10 
12 
9 

  
  

32.26% 
38.71% 
29.03% 

  
  

0.177 
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Figure 2 : Distribution of the studied patients re-
garding early signs of kidney disease. 

Figure 3: Methods of treatment used in the two stud-
ied group for other chronic diseases. 

  

Group I 

“CKD” 

n=89 

Group II 

“ESRD” 

n=31 

P value 

Height (cm) 

Range 

Mean 

S.D. 

  

156-178 

169.2 

16.5 

  

155-177 

168.0 

14.3 

  

  

0.107 

Weight (kg) 

Range 

Mean 

S.D. 

  

65-95 

79.8 

10.3 

  

69-102 

91.2 

9.65 

  

0.016* 

BMI 

Range 

Mean 

S.D. 

  

24.0-33.9 

27.8 

2.01 

  

26.8-35.2 

30.1 

1.98 

  

  

0.001* 
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Table 2: Distribution of the studied patients regarding routine anthropometric data in relation to diagnosis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                      
                                         Table 3: Distribution of the studied patients regarding risk factors.  
 

  

Group I 
“CKD” 

n=89 

Group II 
“ESRD” 

n=31 P value 

No. % No. % 

Smoking 
Yes 

  
25 

  
28.09 

  
10 

  
32.26 

  
0.66 

Liver dis-

ease 
Yes 

  
5 
84 

  
5.62 

94.38 

  
12 
19 

  
38.71 
61.29 

  
0.001* 

  

61 



Osama F Mosa .Diagnostic tool for early detection of chronic kidney disease and End-stage renal disease  

J Clin Biomed Sci 2020; 10(2):57-65 

             Table 4: Distribution of the studied patients regarding medical early signs of kidney disease. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                        
 
               Table 5: Kidney function tests in the two studied groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Table 6: Comparison between the two studied groups regarding the screening for occult renal disease    
                      (SCORED). 
 
 

  

Group I 

“CKD” 

Group II 

“ESRD” P value 

No. % No. % 

Foams in urine 6 6.74 7 22.58 0.021* 

Proteinuria 12 13.48 18 58.06 0.011* 

Swelling in limbs 30 33.71 22 70.97 0.006* 

Rising blood pressure 19 21.35 20 64.52 0.003* 

Increased night urina- 62 69.66 26 83.87 0.001* 

Kidney function 

Group I 

“CKD” 

n=89 

Group II 

“ESRD” 

n=31 

P value 

Serum creati-

nine 

Range 

Mean 

S.D. 

  

1.2-10.3 

5.65 

2.98 

  

3.2-11.9 

7.11 

3.65 

  

  

0.001* 

GFR 

Range 

Mean 

S.D. 

  

42.5-68.0 

58.2 

7.98 

  

4.0-13.0 

9.0 

3.88 

  

  

0.041* 

BUN 

Range 

Mean 

S.D. 

  

12-65 

49.25 

16.2 

  

20.0-113.0 

72.6 

20.6 

  

  

0.003* 

SCORED 

Group I 

“CKD” 

n=89 

Group II 

“ESRD” 

n=31 

No. % No. % 

0-3 73 82.02 2 6.45 

More than 4 16 17.98 29 93.55 

P value 0.0001* 
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Discussion 
 CKD is the causing factor for progressive ure-
mia along with a decline in renal function that often 
triggers the onset of renal dialysis indicating ESRD 
outbreak. The syndrome of symptomatic uremia is 
tough to define but facile to recognize at the bedside.8 
In our study, about 55% of CKD patients were female 
and the majority of these patients were unemployed 
or retired. This is a normal indication since most of 
the study sample were relatively old (mean = 
45.6±7.25 years). A recent cohort study conducted in 
the Canadian province of Manitoba reported that 
more women than men were observed to have CKD, 
and more than half of the reported CKD cases were 65 
years old or older.1 In another study, CKD prevalence 
was higher in females (52.6%) compared to males 
(47.4%) with higher incidence in patients aged be-
tween 40-64 years than those older than 64 years.24 
This might explain how age predisposes to renal im-
pairment in such away. 
 The anthropometric measurements we used 
revealed an increase in the weight and BMI in both 
groups, with patients in the ESRD group exhibiting 
higher levels than the CKD group. Similar results were 
observed while analyzing chronic disease burden as-
sociated with obesity in Ireland.25 

 Blood pressure in the ESRD group was signif-
icantly higher than in the CKD group, pinpointing the 
possibility of hypertension. FBG levels exhibited a 
significant increase in the ESRD group compared to 
the CKD. These results are in accordance with a study 
that concluded that high blood pressure is a strong 
independent risk factor for ESRD.26 Other studies con-
ducted in the USA, Caribbean, Iran, Saudi Arabia, 
Egypt, Jordan and Palestine showed that hypertension 
and diabetes mellitus (DM) are the most common 
causes of ESRD.27-32 Indeed, significant correlation 
was observed between patients who have DM and 
hypertension and the onset of ESRD. This phenome-
non can be explained on the light of rapid urbaniza-
tion and increased prevalence of a sedentary life-
style.33 

 Lipid profile levels were found to be signifi-
cantly higher in the ESRD group than the CKD. How-
ever, dyslipidemia was relatively higher in female 
CKD patients compared to male patients. The higher 
pervasiveness of dyslipidemia in female CKD patients 
may be witnessed by the higher cut off of <50 mg/dl 
used to diagnosed low HDL compared to a lower val-
ue of < 40 mg/dl used in males. Also, estrogen which 
is considered to be protective against dyslipidemia by 
boosting the levels of HDL-C in premenopausal fe-
males is generally low in CKD female patients.34, 35 
Impressively, almost all of the studied patients were 

anemic in accordance with previous study that re-
vealed that CKD and ESRD patients probably suffer 
from anemia.36 eGFR is an ideal predictor of ESRD risk. 
During a period of follow-up for 2 years, eGFR more 
strongly associates with future ESRD risk than magni-
tude of past eGFR decline, but both contribute substan-
tially to the potential risk of ESRD, especially at 
eGFR<30 ml/min per 1.73 m2.13, 14 CKD is character-
ized by poor outcomes and high costs, and its increas-
ing worldwide prevalence represents a significant 
public health challenge. Although most of patients with 
CKD have early-stage disease, patients with late-stage 
disease and especially, those with ESRD suffer from an 
increasingly high risk of co-morbid conditions and 
possess extremely poor economic background with 
lack of healthy diet. It is, thus, important to focus inter-
ventions, such as efforts to slow kidney progression 
and preparation for the transition to ESRD, on patients 
who are most prone to experience a progressive dis-
ease course. Recent studies have emphasized the im-
portance of eGFR and albuminuria as measures of kid-
ney disease severity, which can be assessed at the 
point of clinical contact, used to classify patients into 
various stages of CKD and form the basis of clinical 
interventions. However, many other factors influence 
the rate of progression, including age, co-morbid con-
ditions, such as diabetes mellitus or hyperten-
sion, race, ethnicity and genetic muta-
tions.37,38 Nonetheless, these factors do not account for 
the observed variability in kidney disease progres-
sion.39,40 While comparing the percentages of people 
residing in rural regions and the main urban region, it 
was observed that CKD cases in some rural regions 
appear to be under represented.1  
 
Conclusion  
 The identification of risk factors for the pro-
gression of CKD and ESRD is recommendable for prog-
nosis and early management of the disease. Our study 
showed that chronic diseases together with rigid life-
style patterns and environmental conditions in the Al-
Leith area are key risk factors for the progression of 
CKD and ESRD. However, renal function tests, Lipid 
profile, FBG, TC, Hb and BP levels were significantly 
augmented in the ESRD group than the CKD 
(P<0.05).The SCORED questionnaire was effective in 
our scenario and it seems to be a fast, simple, non-
invasive screening tool for detecting people at high 
risk of CKD and ESRD, especially in rural settings 
where resources are limited. A delicate management of 
CKD patients at and advanced stage (stage G3) of the 
disease in primary care will prevent rapid renal de-
cline and prevent the progression to worse complica-
tions, like ESRD.  
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