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Abstract 
Objectives: To estimate the prevalence of chronic kidney disease (CKD) in 
first and second degree relatives of Hemodialysis patients. Background: Early 
detection and intervention of chronic kidney disease (CKD) may prevent or 
delay the progression and achieve improved patient outcomes. Family mem-
bers of end-stage renal disease (ESRD) patients are considered as a high-risk 
population for CKD. The aim of this work is to screen and estimate the pre-
valence of chronic kidney disease in first and second degree relatives of he-
modialysis patients. Methods: This is an observational prospective study car-
ried out in Nephrology Unit, Internal Medicine Department, Menoufia Uni-
versity Hospital during January 2019 to January 2020. First and second degree 
relatives of ESRD were included. Relatives with known CKD risk factors or 
relative to ESRD with known hereditary disease were excluded. Serum creati-
nine and estimated eGFR, albumin creatinine ratio (ACR) and abdominal ul-
trasound were done twice with 3 months apart to screen for CKD. Results: 
321 persons from first and second degree relatives of chronic hemodialysis 
patients were included. CKD prevalence was 5.6% Comparison between CKD 
group and non CKD showed no statistically significant difference as regard 
age, Gender, Smoking, BMI, and degree of relatives. There were highly sig-
nificant difference between the studied groups as regard serum creatinine, 
bloodurea, eGFR and ACR. Relatives of ESRD patients of unknown etiology 
showed highly significant difference to develop CKD (44.4%) compared to 
non CKD group 11.5% with P value < 0.0001. Conclusions: Prevalence of 
CKD in relatives—without any CKD risk factors—to ESRD was 5.6%. Family 
members of ESRD should be screened for CKD, especially relatives to ESRD 
of unknown etiology. 
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Disease 

 

1. Introduction 

Chronic kidney disease (CKD) is a worldwide public health problem, with in-
creasing prevalence and lethal adverse outcomes like progressive loss of kidney 
function, cardiovascular disease, and premature death [1]. CKD emerge from a 
large number of heterogeneous disease pathways that change the function and 
structure of the kidney irreversibly, over months or years. The diagnosis of CKD 
rests on building a chronic decrease in kidney function and structural kidney 
damage [2]. 

The major risk factors for CKD include older age, hypertension, diabetes mel-
litus, obesity and family history of CKD [3]. Early detection and intervention for 
these high-risk populations may prevent or delay the progression of CKD and 
achieve improved patient outcomes. 

Early detection and intervention for these high-risk populations may prevent 
or delay the progression of CKD and achieve improved patient outcomes. 

Family members of end-stage renal disease (ESRD) patients are considered as 
a high risk population for ESRD or CKD [4]. Freedman et al. found that 20% of 
dialysis patients treated in Georgia, North Carolina, and South Carolina re-
ported having first or second degree relatives with ESRD [5]. Jurkovitz et al. re-
ported that 49.3% of family members of ESRD patients have undetected kidney 
disease and 13.9% had creatinine clearance less than 60 mL/min [6]. 

A more recent study found that the prevalence of CKD in relatives of hemo-
dialysis patients was 15.8%. However, high variability in the prevalence may 
have been caused by differences in ethnicities and screening methods. Further-
more, the risk factors associated with CKD in this population need to be identi-
fied [7]. 

Current recommendations by Kidney Outcomes Quality Initiative (KDOQI) 
and National Institute for Health Excellence (NICE) are to use serum creatinine 
concentration to estimate GFR (eGFR) and transform it using the Chronic Kid-
ney Disease Epidemiology Collaboration (CKD-EPI) equation [8]. The presence 
of a first degree or second degree relative with ESRD was reported to increase 
the risk of developing ESRD by 3 to 5 fold in Americans [9]. In addition, subse-
quent studies revealed that a significant proportion of relatives of CKD patients 
had clinically “silent” kidney diseases, which was manifested as asymptomatic 
proteinuria and/or microscopic hematuria [10]. The reported prevalence of 
CKD in relatives of CKD patients ranged from 14% to 30%. These findings 
granted support to the need for screening in these individuals that may carry 
higher risks of developing CKD compared with the general population [11]. 
Since there is a limited study that evaluates the risk of CKD in close relatives of 
patients with earlier stages of CKD, the Hong Kong Society of Nephrology em-
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barked on the present study to screen first degree relatives of CKD patients for 
the prevalence and risk factors for developing CKD in Hong Kong [12]. 

Hong Kong study revealed that 23.1%, 25.9% and 4.4% of participants had 
proteinuria (urine protein ≥ 1+), haematuria (urine RBC ≥ 1+) and glycosuria 
(urine glucose ≥ 1+), respectively. In comparison with other previous study that 
screened silent kidney disease in asymptomatic individuals in Hong Kong, Hong 
Kong study reported a significantly higher prevalence of proteinuria (23.1% vs. 
3.0%, P < 0.0001), haematuria (25.9% vs. 17.0%, P  <  0.0001) and glycosuria 
(4.4% vs. 1.9%, P = 0.001), respectively [13]. 

Our goal of this study to estimate the prevalence of chronic kidney disease 
(CKD) in first and second degree relatives of Hemodialysis patients.  

2. Patient and Methods 

This is an observational prospective study carried out in Nephrology Unit, In-
ternal Medicine Department, Menoufia University Hospital during January 2019 
to January 2020 This study followed the ethical standards of our institute and 
approved by ethical committee of Menoufia University Hospital. All subjects 
were given informed consent. 

This study included (321) person from first and second degree relative of 
ESRD patients. All ESRD patients on Menoufia University Hospital and Mun-
shaat Sultan dialysis unit were asked to send their first and second degree rela-
tives to check for CKD.  

All Participants included were first and second degree relatives to ESRD pa-
tients and above 18 years old. The following subjects were excluded; relatives of 
ESRD patients due to hereditary disorder (APCKD, Alport syndrome), relatives 
Who have diabetes mellitus, hypertension, cardiovascular disease, chronic liver 
disease or any risk factor for CKD, persons above 65 years old and persons with 
acute kidney injury. 

All participants were subjected to the following: History taking and clinical 
examination to exclude any risk factor for CKD. Serum creatinine was done and 
eGFR was estimated by CKD EPI equation [8]. ACR was measured using 
mid-stream morning urine sample. Abdominal ultrasound was done to screen 
for any kidney abnormality. Investigations were repeated after 3 months to con-
firm CKD. CKD was diagnosed according to KDIGO criteria [14]. 

CKD is defined as presence of kidney damage or decreased glomerular filtra-
tion rate less than 60 ml/min/1.7 m2 for 3 months or more, irrespective of cause 
[14]. 

3. Statistical Analysis 

Data were collected and analysed using Statistical Package for Social Sciences 
program (SPSS) for Windows version 22.0 (SPSS Inc., Chicago, IL, USA) and 
Microsoft excel sheet. Numerical data were presented as mean and standard de-
viation (SD) and Categorical data were presented as number and percentage. 
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Chi-square (χ2) was used to compare two groups of categorical variables whereas 
the student’s t-test or Mann-Whitney test were used to compare two groups of 
quantitative variables as appropriate. Z test was used to compare two propor-
tions.  

P value < 0.05 was considered statistically significant. 

4. Results 

During the study period, 377 direct relatives from 173 ESRD patients were in-
vited to participate into study. A total of 355 relatives from 152 families re-
sponded. Among these 355 individuals, 34 of them were excluded (2 were < 
18 years, 7 had a known history of liver disease, 25 had a known history of 
hypertension and/or diabetes). 

As a result, a total of 321 individuals from 152 families were included in the 
final analysis. 

This study was carried out in Menoufia University hospital on 321 subjects 
181 (56.4%) were male and 140 (43.6%) were female. All subjects were first and 
second degree relatives to ESRD patients.  

Our results demonstrated that the prevalence of CKD among the studied 
group was 18 patients (5.6%) (Figure 1). All participants were divided into two 
groups: Group 1; Normal individuals and group 2 individuals with CKD. 

The mean age of the All participants was (33) year: group (1) 33.01 ± 9.6, 
group (2) 34.28 ± 7.03 there was no statistically significant difference between 
the studied groups as regard age our study includes 181 (56.4%) of the studied 
patients were males and 140 (43.6%) were females: in Group (1) (169 (56.1%) 
were males & 134 (43.9%) were females), in Group (2) (12 (64.2%) were males & 
6 (35.8%) were female) There was no statistically significant difference between  
 

 
Figure 1. Prevalence of CKD in 
relatives of chronic hemodialysis 
patient. CKD: Chronic kidney 
disease, ESRD: End stage renal 
disease. 
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the studied groups as regard gender. 
As regard Relatives: 241 (75.1%) of the studied patients were first degree and 

80 (24.9%) were second degree: in group (1) (228 were first degree & 75 were 
second degree), in group (2) (13 were first degree & 5 were second degree) there 
was no statistically significant difference between the studied groups as regard 
degree of relatives. there was no statistically significant difference between the 
studied groups as regard BMI, Blood pressure, smoking (Table 1). 

As regard Biochemical parameters: There were high significant difference be-
tween the three studied groups as regard (S. creatinine, s. urea, eGFR, ACR, 
urine analysis) P value < 0.001 (Table 1). 

44% of CKD participants were relatives to patients with unknown etiology of 
ESRD which was highly significant when compared to non CKD participants of 
unknown etiology (11.5%) (Table 2). 

In our study CKD group (18) persons show 16 person (88.7%) have proteinu-
ria, 13 person (72%) have GFR less than 60 ml/min/1.7 m2. 

5. Discussion 

CKD is defined by indicators of kidney damage—imaging or proteinuria (com-
monly using albumin to creatinine ratio, ACR)—and decreased renal function 
(below thresholds of GFR estimated from serum creatinine concentration) [14].  
 
Table 1. Comparison of the studied groups regarding demographic data. 

Variables 
Group 1 
N = 303 

Mean ± SD 

Group 2 
N = 18 

Mean ± SD 

Test of  
significance 

P value 

Age 33.01 ± 9.6 34.28 ± 7.03 0.5* 0.5 

Gender 
Male (N/%) 

Female (N/%) 

 
169 (56.1) 
134 (43.9) 

 
1264.2 
635.8 

 
0.8# 

 
0.4 

Smoking 
Yes (N/%) 
No (N/%) 

 
98 (32.3) 
205 (67.7) 

 
5 (27.8) 

13 (72.2) 

 
0.9# 

 
0.1 

BMI 27.3 ± 1.9 26.5 ± 2.02 1.7* 0.07 

SBP 108.32 ± 10.1 110 ± 9.1 0.6* 0.4 

DBP 70.17 ± 7.1 72.2 ± 4.2 1.2* 0.2 

Relative 
1st degree (N/%) 
2nd degree (N/%) 

 
228 (75.2) 
75 (24.8) 

 
13 (72.2) 
5 (27.8) 

 
0.08# 

 

 
0.7 

 

Creatinine 0.9 ± 0.1 2.4 ± 1.2 19.5* <0.001 

eGFR 111.3 ± 23.2 52.4 ± 38.4 10.01* <0.001 

Urea 28.4 ± 5.3 88.4 ± 52.9 18.3* <0.001 

ACR 6.14 ± 4.4 783.4 ± 743.5 −6.49$ <0.001 

*: Student t test, #: Chi square. $: Mann-Whitney test, N: Number, SD: Standard Deviation, BMI: Body mass 
index, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, eGFR: Estimated glomerular filtration 
rate, ACR: Albumin creatinine ratio. 
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Table 2. Comparison of the studied groups regarding etiology of ESRD. 

Variables 
Group 1 
N = 303 
No (%) 

Group 2 
N = 18 
No (%) 

Z test P value 

Diabetes mellitus 118 (38.9) 3 (16.7) 3.5 0.05 

Hypertension 84 (27.7) 2 (11.1) 2.3 0.1 

Obstructive uropathy 18 (5.9) 1 (5.5) 0.004 0.9 

Glomerulopathy 48 (15.8) 4 (22.2) 0.5 0.4 

Unknown 35 (11.5) 8 (44.4) 15.8 <0.0006 

 
Family history of CKD was also considered targets for screening. In fact, familial 
clustering of ESRD has been increasingly recognized [15]. The presence of a first 
degree or second degree relative with ESRD was reported to increase the risk of 
developing ESRD by 3 - 5 folds in Americans [9]. 

This study includes (321) person from first and second degree relative of 
ESRD patients. Who met the inclusion criteria at the time of the study. Though 
this number is not much large as compared to international screening analysis, it 
still gives us direction toward the future strategies, family members of ESRD pa-
tients were recruited for CKD screening. A medical history, measurements of 
BP, serum glucose, serum creatinine, and urinalysis, ACR were obtained at 
community screening sites. In our study of 321 relatives: 181 (56.4%) of the 
studied patients were males and 140 (43.6%) were females, 241 (75.1%) of the 
studied patients were first degree and 80 (24.9%) were second degree. 

Comparing of the two studied groups regarding demographic data did not 
demonstrate any significant difference while the laboratory data showed highly 
significant difference regarding serum creatinine, blood urea, eGFR and urine 
albumin creatinine ratio. 

Comparison between studied groupsas regard Aetiology of ESRD in relation 
to relatives: There were highly significant difference between the studied groups 
as regard aetiology of ESRD in relatives due to unknown cause (p value < 
0.0001). There were no significant difference between the studied groups as re-
gard aetiology of ESRD in relatives due to (DM, HTN, O.U, GN). 

Our study show (5.6%) 18 presons have CKD, (72.2%) 13 person from first 
degree and (27.8%) 5 persons from second degree relatives. 

In another study included 221 family members screened between 1999 and 
2001 in Georgia demonstrated that 13.9% had an estimated creatinine clearance 
(Ccr) < 60 ml/min [16]. This high prevalence rate compared to our results may 
be attributed to that inclusion of diabetic and hypertensive persons in their work 
while they were excluded in our study, similar to our results Kong X. et al. 
showed that 8% of 200 participants relative to ESRD patients had increased se-
rum creatinine [12]. In our study, we identified that relatives to ESRD with un-
known aetiology showed higher prevalence of CKD 44.4% which may indicate 
underlying unknown hereditary disease. We could not identify any work to as-
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sess the prevalence of CKD in relatives of ESRD with unknown aetiology.  
This study has the limitation of small sample size and it was cross sectional 

observational study as we did identify the etiology of CKD in relatives as most of 
them were sent for follow up in outpatient clinics. 

Our study carried the advantage of being the first to assess the prevalence of 
CKD in relatives to ESRD patients without any known risk factors for CKD. 
Also, we showed that relatives to ESRD patients with unknown ethology are at 
high risk and should be Screened and thoroughly investigated for CKD. 

6. Conclusion 

Prevalence of CKD in relatives of chronic hemodialysis patients was 5.6%. 
Screening of the family members of ESRD patients is crucial for early detection 
and appropriate intervention. Family members of ESRD due to unknown cause 
showed higher prevalence of CKD. 
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