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ABSTRACT 
 

Backgrounds: Hemodialysis (HD) represents the main modality of RRT in Egypt and it constitutes 
a burden on the health care budget. In Alexandria province of Egypt, HD service is provided 
through fifty-seven HD units, which are categorized into twenty-one nonprofit units and thirty-six 
private for-profit HD units. Our aims were to study epidemiology and to assess the three-year 
survival of ESRD patients treated by HD in governmental hospitals in Alexandria province. 
Methods and Design: In the year 2016; the data of the patients were collected from all the 
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governmental hospitals in Alexandria province, which comprised seven HD units containing 687 
patients. In a cross-sectional arm of the study, demographic data, vascular access, HIV, HBV and 
HCV serology, the possible etiology of chronic kidney disease (CKD), associated comorbidities, 
and the routine laboratory variables were included. Furthermore, in a prospective phase of the 
study, a three-year-survival rate of the studied HD patients was recorded. 
Results: The total number of HD patients in Alexandria province during 2019 was totaled to be 
3552 in all HD units, so the estimated HD prevalence rate would be around 710 ppm. Demographic 
data of the surveyed 687 patients in the governmental HD units showed their mean age; 50.78 
years with more males, and their mean duration of HD; 55 months. It was also noted that there was 
no positive seroconversion regarding HCV, HBV nor HIV. Sixteen HCV antibody-positive patients 
received direct-acting antiviral drugs and were converted to HCV PCR-negative. HTN was more 
common etiology of CKD in males, while DM and combined DM and HTN were more common in 
females. The target hemoglobin level was present in around 37% of the studied HD patients. Most 
of the studied patients had serum calcium ranged from 8-10 mg /dl and 53% of them had serum 
phosphorus ranged from 3-5.5 mg /dl. Para-thyroidectomy was done for 2% of the studied patients 
while 4% of cases received cinacalcet. The 3-year, 5-year and 7-year survival rates were 92.5%, 
87%, and 82% respectively. 
Conclusion: The epidemiology of hemodialysis patients in Alexandria province is not different in 
many aspects from other published data about some Egyptian governorates however there is no 
published new epidemiology about the whole country. 11.2% of HCV Abs positive became PCR 
negative after antiviral management protocol. 

 
 
Keywords: Epidemiology of HD; Alexandria; Egypt; mortality. 

 
1. INTRODUCTION 
 
CKD is emerging as an essential non-
communicable disease worldwide. The three 
crucial risk factors of CKD are diabetes mellitus 
(DM), hypertension (HTN), and obesity, which 
are highly prevalent in developing countries 
including Egypt. Before 1996, the epidemiology 
of the ESRD in Egypt was not examined on a 
national scale [1]. CKD is a major health problem 
that leads to ESRD requiring RRT. 
 
Regular dialysis treatment has been available at 
a national level in Egypt for more than three 
decades [2]. HD is a vital and lifesaving 
procedure so that many organizations, including 
governmental and non-governmental bodies, 
adopt it. HD service is usually provided by either 
non-profit- or profit-based bodies. Non-profit HD 
centers are divided into HD units related to 
university hospitals, military hospitals, and police 
hospitals, or those related to the ministry of 
health. The latter is further divided into insurance 
hospitals, teaching hospitals, and government 
hospitals. Egyptian government usually 
subsidizes the cost of HD in almost all sectors. 
 
Only a few studies have systematically examined 
the epidemiology of HD population in Egyptian 
provinces; namely, Sohag [3], El-Minia [4], Kafr 
El Sheikh [5], Dakahlia [6], Menoufia [7] and [8], 

Assiut [9], Sharkia [10] and El Beheira 
governorate [11]. An Annual Report of the 
Egyptian Renal Data System (ERDS 2018), 
representing seventy-four dialysis units from 17 
Egyptian governorates (cities) who participated 
with their data with a total number of 6,757 
patients, was declared recently [12]. However, 
nation-wide Egyptian epidemiological data are 
still incomplete and need further study and 
proper registration. 
 
Alexandria city, the capital of Alexandria 
province, is the second-largest and populous 
city, and the most important port in Egypt. In this 
province, HD service is provided through fifty-
seven HD units, which are categorized into 
twenty-one nonprofit units (five universities, nine 
insurances, and seven governmental) and thirty-
six private for-profit HD units. The well-designed 
health care service structure and limited distance 
between the governmental units in Alexandria 
pave the way for a systematic epidemiological 
examination of the HD patients in this coastal 
region. 
 

1.1 Aim of the Work 
 
The present work aims to study epidemiology 
and assess the three-year survival of ESRD 
patients treated by HD in governmental hospitals 
in Alexandria province. 
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2. PATIENTS AND METHODS 
 

The current work was instigated in the year 2016. 
The data of the patients were collected from all 
the governmental hospitals in Alexandria 
province of Egypt, which comprised seven HD 
units containing 687 patients. In a cross-sectional 
arm of the study, treating physicians and 
residents as well as qualified nurses collected 
the patients’ data by a questionnaire form, which 
included demographic data, vascular access, 
HIV, HBV and HCV serology, associated 
comorbidities, possible etiology of CKD and the 
routine laboratory variables. All laboratory 
investigations were done through sample 
withdrawn pre-hemodialysis session. The 
possible etiological diagnosis of CKD was 
recorded subjectively according to the opinion of 
the treating consultants. Furthermore, in a 
prospective phase of the study, a three-year-
survival rate of the studied HD patients was 
recorded. On the other hand, the total number of 
HD units and the total number of HD patients 
throughout the whole province was retrieved 
from the Alexandria Directory of health affairs in 
June 2019. 
 
The seven governmental HD units surveyed 
included; Abo Keir Hospital (127 patients), El 
Gomhorya Hospital (109 patients), Alexandria 
Fever Hospital (114 patients), Borj El Arab 
Hospital (58 patients), El Agamy General 
Hospital (48 patients), Ras El Tin General 
Hospital (72 patients), El Amrya Hospital (159 
patients). 
 
2.1 Statistical Analysis and Data 

Interpretation 
 
Data were collected, revised, verified then edited 
on a personal computer and analyzed using IBM 
SPSS software package version 22.0. Qualitative 
data were described using numbers and 
percentages. Quantitative data were described 
using mean ± standard deviation for parametric 
data, or median (minimum-maximum and/or 
interquartile range) for non-parametric data after 
testing for normality using the Kolmogorov-
Smirnov test. The significance of the obtained 
results was judged at the (0.05) level. For 
qualitative data, the Chi-Square test with or 
without correction maneuvers was used for 
comparison of the distribution of observation(s) 
between 2 or more groups of patients. Kaplan-
Meier test was used to calculate overall survival 
and disease-free survival by using log-rank 2 to 

detect the effect of risk factors affecting survival. 

3. RESULTS 
 

The number of HD patients in Alexandria 
province during 2019 was totaled to be 3552 in 
all HD units. Since the province has a population 
of around five-million individuals, then, the 
estimated HD prevalence rate would be around 
710 ppm. The newly admitted patients over the 
three years of the study observation were found 
to be 473 patients, giving an estimated mean 
frequency of newly admitted cases of ~158 
patients/year (data were not shown). 
 

According to the regulations of the prevailing 
rules, all patients were offered regular HD 
sessions three times per week, four hours each, 
utilizing bicarbonate-based dialysate with a blood 
flow rate of 300 ml/min and a dialysate flow rate 
of 500 ml/min. Dialysis-related water treatment in 
all of the included HD units was carried out 
following the Egyptian MOH guidelines [13]. 
Dialysis adequacy was assessed utilizing the 
urea reduction ratio (URR); being targeted to be 
above 60%. 
 

Demographic data of the surveyed 687 patients 
in the governmental HD units in Alexandria 
province are shown in Table 1. Their mean age 
was 50.78 years and around 63% of them were 
between 19-55 years of age, with more males 
than females, and their mean duration of HD was 
55 months. The mean BMI of the total studied 
group was 27.5±5.3. Most of the HD patients 
received HD through arterio-venous (A-V) 
fistulae (92.1%) and only 1.2% of total patients 
had previous kidney transplantation. 
 

Table 2 shows the status of seroreactivity to 
hepatitis C virus antibodies (HCV-Abs), hepatitis 
B surface antigen (HBsAg) and antibodies to 
human immunodeficiency virus (HIV-Abs). 
During the period of the study, it was noticed that 
the frequency of HCV-antibody-positive patients 
and that of HBsAg changed from 142 and 19 out 
of the 687 patients (20.6% and 2.76%, 
respectively) to 129 and 30 out of the 801 
patients (16.1% and 3.74%, respectively), in the 
years 2016 and 2019, respectively. Moreover, 
sixteen HCV antibody-positive patients received 
direct-acting antiviral drugs (Qurevo) and were 
converted to HCV PCR-negative. (data were not 
shown), In 2019, the study included three HIV 
antibody-positive cases who were dialyzed in the 
Fever Hospital; being the only place that accepts 
this type of patient in the province (data were not 
shown). It was also noted that there was no 
positive seroconversion regarding HCV, HBV nor 
HIV. 
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The routine Laboratory variables of the studied 
HD patients are shown in Table 3, while Table 4 
shows the relation between one-year mortality 
and different variables denoting that males had 
statistically significantly higher mortality than 
females. 
 
The distribution of possible etiologies of ESRD in 
both genders is illustrated in Graph 1, revealing 
that while HTN was more common in males, DM 
and combined DM and HTN were more common 
in females. While HTN represented the most 
common possible cause of CKD, followed by 
DM, pregnancy-related factors were the least 
cause for ESRD. However, in a significant 
proportion of cases, the cause of ESRD was 
unknown. Similarly, the frequency of commonly 
associated comorbidities is shown in Graph (2) 
denoting that the commonest comorbidities were 
HTN and Ischemic heart disease (IHD). 
 
The type of HD vascular access in both genders 
is demonstrated in Graph 3, showing that 
permanent HD catheters were more commonly 
used in females, while the graphs for distribution 
of their hemoglobin level, corrected serum 
calcium, and serum phosphorous are depicted in 
Graphs 4 and 5a, b respectively. Graph 5c 
shows the frequency of distribution of the 
parathyroid hormone levels in these patients. 
Thirteen patients (1.9%) were noticed to have 
had Para thyroidectomy performed before the 
study, whereas 4% of the cases were maintained 
on calcimimetics (data were not shown). 

Graph 6 and Table 5 show that the median 
survival after initiation of HD among the             
studied cases was 17.67 months with a 
confidence interval ranging from 15.25 to              
20.09, while the 3-year, 5-year, and 7-year 
survival rates were 92.5%, 87% and 82%, 
respectively. 
 

4. DISCUSSION 
 
The prevalence of ESRD requiring RRT is 
believed to be increasing in Egypt and it 
constitutes a burden on the health care budget in 
our country since all the health care needs of 
these patients are subsidized by the Egyptian 
ministry of health (MOH). It is well known that HD 
represents the main mode of RRT in Egypt, and 
Alexandria is not an exception. The epidemiology 
of ESRD in Alexandria has not been formally 
examined before 2016. Alexandria, a coastal city 
on the Mediterranean Sea in the north of                     
Egypt, with a total area of 2833 km2, has a 
population of around five million individuals 
(National institute of urban planning, [14,15], and 
[16]. As registered in the records of Alexandria’s 
Directory of health affairs, the number of HD 
patients was known to be 3523, which means 
710 pmp. Lack of data on the previous frequency 
of patients on HD in Alexandria province makes 
accurate identification of the changing 
prevalence of ESRD not feasible. Only eight 
cases out of 687 HD patients, who were treated 
in governmental hospitals, had had kidney 
transplants before the study. 

 
Table 1. Demographic data of patients in Alexandria governmental hemodialysis units* 

 

 Mean±SD 

Age in years (N=687)  50.78±12.75 

BMI in total population (N=302)kg/m2 27.5±5.3 

BMI in females (N=144)kg/m2 28.2±5.7  

BMI in males (N=158) kg/m2 26.8±4.9 

Duration of Dialysis (N=673) in months 55.06±50.76 

Pre-sessional systolic blood pressure.  (N=583) 129.7±18.5 

Pre-sessional diastolic blood pressure (N=584) 81.09±10.05 

Gender: Male/total [N (%)] 357/687 (52.0%) 

Previous kidney transplantation [N (%)] 8/687 (1.2%) 

Vascular access 

N=658 

 

Fistula [N (%)] 606 (92.1%) 

Permanent catheter [N 
(%)] 

33 (5%) 

Graft [N (%)] 1 (0.15%) 

Temporary Vascular 
access[N (%)] 

18 (2.7%) 

*N represents the number of available data 
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Table 2. Frequency of viral serology in hemodialysis patients in Alexandria governorate* 
 
Viral serology (N=687) N(%) 
Negative viral serology (HCV, Hepatitis B,HIV) 534(77.7) 
HCV - antibody-positive 134(19.5) 
HBs - antigen-positive 11(1.6) 
Both HBs antigen and HCV-antibody-positive 8(1.16) 

* N represents the number of available data 

 
Table 3. Laboratory variables in hemodialysis patients in Alexandria governorate* 

 

 Mean ±SD 

HB (N=585) 9.49±1.55 

Albumin (N=133) 3.24±0.58 

Urea reduction ratio(URR) (N=522) 0.59±0.11 

pre-dialysis session blood-urea (N=591) 133.84±38.79 
Serum creatinine (N=527) 7.76±5.1 

Serum potassium (N=170) 5.05±1.12 

Serum calcium (N=385) 8.58±1.22 

Serum phosphorus(N=380) 5.3±1.5 

Parathyroid hormone level (N=167) 560.86±566.8 

Serum ferritin (N=79) 468.73±375.3 

Transferrin saturation (N=96) 28.07±10.65 
*N represents the number of available data 

 
Table 4. Relation between one-year mortality from June 2016 until May 2017 and different 

variables* 
 

 Mortality Test of significance 

 Alive N (%) Dead N (%) 

Sex 616(89.7%) 71(10.3%)  

Female (N=330) 305 (92.4) 25 (7.6 ) ᵡ2=5.22 

P=0.02 Male (N=357) 311 (87.1) 46 (12.9) 
Vascular access 

A-V Fistula (N=606) 545 /606(89.94) 61/606(10.06 ) Monte Carlo test 

P=0.57 Permanent catheter 28/33(84.8) 5/33(15.2) 
Temporary catheter 16/18(88.9) 2/18(11.1) 

*Possible etiology 

Unknown   144/155(92.9) 11/155( 7.1) χ2=2.26   P=0.13 

Hypertension(HTN) 245/269(91.1) 24/269(8.9) χ2=0.952 P=0.329 

Diabetes (DM)   63/75(84) 12/75(16) χ2=2.92 P=0.087 

Combined DM and HTN 32/45(71.12) 13/45(28.88) χ2=17.89 P<0.001* 

Pyelonephritis   31/35(88.57) 4/35(11.43) χ2=0.047 P=0.83 

Obstruction and stones  26/29(89.66) 3/29(10.34) χ2=0.0 P=1.0 

Glomerulonephritis 18/20(90) 2/20(10) χ2=0.0025 P=0.96 

Polycystic kidney disease 15(100) 0(0.0) χ2=1.77   P=0.18 

Interstitial nephritis (Drug 
induced)  

7/8(87.5) 1/8(12.5) χ2=0.041   P=0.84 

Urinary Reflux  7/8(87.5) 1/8(12.5) χ2=0.041   P=0.84 

Hereditary   23/23(100) 0(0.0) χ2=2.74   P=0.09 

Pregnancy related 6/6(100) 0(0.0) χ2=0.041   P=0.84 
*N: represents the number of available data 

*Possible etiology: the suspected etiology according the treating team 
 



Table 5. Median overall survival time

Median overall survival 
time/years 

17.67 
a. Estimation is limited to the largest survival time if it is censored

Graph 1. Relation between gender and possible etiology of CKD

Graph 2. Associated 
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Table 5. Median overall survival time 
 

Std. error 95% confidence interval

Lower bound Upper 

1.235 15.246 20.087
a. Estimation is limited to the largest survival time if it is censored 

 

 
Relation between gender and possible etiology of CKD 

 

 
Graph 2. Associated comorbidities in the studied group 
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Graph 3. Relation between gender and vascular axis 

 
 

 
Graph 4. Histogram for hemoglobin 

 
The prevalence of ESRD worldwide differs 
significantly; the highest prevalence was found in 
Taiwan (0.16%), [17], while the lowest 
prevalence was 230 pmp in the Philippines [18]. 
In the USA, the prevalence was; 2,160.7 pmp, 
during the year 2016 [19], while in Europe, the 
prevalence increased from 889 pmp in 2008 to 
924 pmp in 2014 [20,21]. In Egypt, there have 

been no published studies, until now, that covers 
the prevalence of ESRD all over the                              
country. Nevertheless, a Ministry of Health 
official stated that the total number                               
of HD patients during the year 2016 was 56,000 
from a total population of over ninety-four          
million; giving a prevalence rate of ~593 pmp 
[22,16]. 
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Graph 5a. Histograms of corrected serum calcium in the studied group 

 
 

 
Graph 5b. Histograms of serum phosphorus in the studied group 
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Graph 5c. Histograms of parathyroid hormone in the studied group 

 
 

 
Graph 6. Kaplan-meier curve for 3-year survival 

 
Additionally, few studies have been published 
tackling such an issue in some Egyptian 
localities. In Upper Egypt, several studies were 
published: A study in El-Minia governorate during 
the year 2006 reported a prevalence rate of 308 
pmp [4]. In Sohag during the year 2010, the 
prevalence was 316 pmp [3], while in Assiut it 
was 366 pmp during the year 2014 [9]. On the 
other hand, in Lower Egypt, the prevalence in 
Kafer El Sheikh during the year 2012 was 283 
pmp [5], in Menoufia during 2013 it was 330 and 
increased to 483 pmp during 2016 [7,8], while in 

Dakahlia governorate, the prevalence was 462 
pmp and 503 pmp during the years 2013 and 
2014, respectively [6]. In the El Beheira 
governorate, the prevalence during the year 
2018 was 571 pmp [11]. This relatively low 
prevalence of ESRD-HD in Egypt is felt to be an 
underestimation of the real problem taking into 
consideration relatively poor data registration and 
documentation in this respect. Another 
explanatory issue might be a possible relatively 
higher mortality of HD patients compared to the 
developed countries. 
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In our study, the mean age of HD patients is 
50.78 with male to female ratio 1.1:1 and the 
mean duration of HD is 55.06 months. In this 
respect, the mean duration of HD was previously 
reported to be 3.78±3.372 years in Menofia 
province during 2016 [8], while Afifi (2008) 
reported that the mean age in Egypt had 
increased from 45.6 years in 1996 to 49.8 years 
in 2008 [23]. The increasing mean age of ESRD 
patients on HD, together with the increase in the 
mean duration of HD, might reflect the potential 
progressive improvement in the healthcare 
services in Egypt in recent years. Recently, the 
Egyptian Ministry of Health has launched several 
steps and measures to increase the awareness 
of CKD, advising the treating medical 
practitioners on testing kidney function routinely, 
and early referral to a nephrologist. However, 
there is still a window for improvement of health 
care service and prevention of CKD, as the mean 
age of the HD patients in our country is much 
lower than that in the USA (69.1 years; [24] and 
Europe (64.4 years; [23]). 
 
In this study, the prevalence of hepatitis C was 
19.5% in the studied HD population in 
governmental HD units and showed a decreased 
prevalence of HCV Abs +ve from 20.6% in 2016 
to 16.1 in 2019. This decrement in the 
prevalence of HCV might, at least partially, be in 
harmony with an overall significant reduction of 
32 and 29% in the prevalence of HCV-antibody- 
and HCV-RNA-positive individuals, respectively, 
between the Egyptian Health Demographic 
Survey, carried out in 2008 and the Egyptian 
Health Issue Survey conducted during 2015, had 
been published [25]. The prevalence of HCV in 
Egyptian HD patients might have decreased, at 
least in part, due to the protocol of isolation of 
HCV patients and infection control programs that 
have been implemented in all HD units, as well 
as the initiation of the protocol of management of 
HCV in HD patients that was carried out all over 
the country. On the other hand, the worldwide 
prevalence of HCV in HD patients showed wide 
variations, with estimates ranging from 5% to 
approximately 60% depending on geographic 
location ([26] [DOPPS in 3 continents], [27] 
[Italy], [28] [China] and [29] [Iran]). In 2002, the 
prevalence of HCV infection across HD centers 
of the United States was approximately 8%, 
nearly five times greater than that of the general 
population in that country [30]. 
 
The prevalence of HBsAg seropositivity in the 
governmental hospitals was 2.76% in 2016 and 
increased to 3.7% in 2019 but without 

seroconversion. This prevalence was lower than 
that of most of the Arab countries: HBsAg was 
5.88% among 81 Bahraini and 34 Saudi HD 
patients [31], 7.8%, in a Syrian study [32], and 
8.1% in the Gaza Stripe [33]. There is a strict 
protocol for vaccination of HBV for all HD 
patients and staff in Egypt. Moreover, blood 
testing before transfusion for HBsAg‐positive has 
been implemented as a strict routine rule since 
the last decade of the previous century. The rate 
of serum HBsAg seropositivity in patients on 
maintenance HD in the developed world is 
currently low (0–10%) while it appears higher (2–
20%) in developing countries based on relatively 
few reports [34,35]. 
 

In the current study, the main identifiable 
potential cause of ESRD on HD was HTN 
(39.2%), followed by DM (10.9%), while the 
leading cause was unknown in around 22%. This 
is similar to previous local epidemiological 
studies performed in. El Beheira [11] and Sharkia 
[10] governorates, while unknown causes 
exceeded 30% in the epidemiological studies 
conducted in Dakahlia [6] and Menoufia [8]. 
Notably, HTN is the commonest leading cause of 
ESRD on HD in nearly all epidemiological studies 
all over Egypt. In accordance with that, the 
Egyptian Annual Report of ERDS (2018) 
nominated HTN (38%) followed by DM (18%), as 
the most common causes of ESRD. Patients with 
ESRD of unknown etiology represented the third 
common presentation (12%). However, in a few 
studies considering patients treated by HD, DM 
was the leading cause of ESRD, followed by 
HTN (34.7% and 21.5% in one study and 46% 
and 19% in another one, respectively; [36,37]. In 
the current work, interstitial nephritis, hereditary 
nephritis, and pyelonephritis were more common 
in the female gender as a leading cause of 
ESRD on HD; a difference that could be 
explained by more tendency for female gender to 
urinary tract infection, and the possibility of them 
using more analgesics. 
 
Treatment of CKD-MBD targeted at lowering high 
serum phosphate and maintaining serum calcium 
[38], and management of anemia is an essential 
part of the care of hemodialysis patients [39]. In 
Egypt, drugs controlling the calcium/phosphorus 
axis (calcium carbonate, alfacalcidol, cinacalcet) 
and the use of ESA therapy are offered for HD 
patients through a fund by the MOH. Most of the 
studied patients of the current study had serum 
calcium ranged from 8-10 mg/dl and 53% of 
them had serum phosphorus ranged from 3-5.5 
mg /dl. Parathyroid hormone level ranges were 
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less than 150 pg/ml in 30% of patients and more 
than 700 pg/ml in 32%, while 38% of them had a 
PTH range between 150 and 700 pg/ml. Para 
thyroidectomy had been performed for 2% of the 
studied patients while 4% of cases were 
receiving cinacalcet. These findings were similar 
to the Egyptian Annual Report [12] that declared 
that 2% of the Egyptian hemodialysis patients 
had para-thyroidectomy and 5% of them were 
receiving cinacalcet. The target hemoglobin level 
that set by KIDIGO guidelines, which ranged 
from 10 to above 11.5 g/dl, was present in 
around 37% of the studied HD patients [39]. This 
was nearly similar to the finding of a previous 
study that reported that 40% of the prevalent 
dialysis patients had a mean monthly target 
hemoglobin level of 11-12 g/dl, [40]. 
 
Mortality rates among HD patients vary greatly 
across regions and according to differences in 
age, gender, race, and comorbid conditions. The 
one-year mortality rate was 10.3% in the current 
study, while, according to the Dialysis Outcomes 
and Practice Patterns Study (DOPPS) the 
mortality rate was reported to be 6.6% in Japan, 
15.6% in Europe, and 21.7% in the USA [41]. 
The median survival time among our studied 
cases was 17.67 months with a confidence 
interval ranging from 15.25 to 20.09. The 3-year, 
5-year, and 7-year survival rates were 92.5%, 
87% and 82%, respectively. Msaad et al. [42] 
reported that overall survival was 80.2% of their 
studied hemodialysis patients; their data were 
collected between January 2012 and January 
2016. 
 

5. CONCLUSION 
 
The prevalence of ESRD on HD in Alexandria 
governorate, Egypt, was 710 ppm. Compared to 
previous Egyptian studies, there was an 
increasing age of HD patients and an increased 
duration of HD. HTN and DM were the most 
common possible etiologies of ESRD. Hepatitis 
C infection in dialysis patients have been 
decreasing and there was zero positive 
seroconversion as regard hepatitis B and C, 
while HCV Abs positive cases became PCR 
negative after antiviral management protocol in 
11.2% of patients. The 3-, 5-, and 7-year survival 
rates, following hemodialysis initiation, were 
92.5%, 87% and 82%, respectively. Future 
studies are recommended in other regions in 
Egypt to highlight the effect of different ecologic 
factors on the morbidity and mortality of 
hemodialysis patients. 
 

ETHICAL APPROVAL AND CONSENT 
 
Depending on Egyptian minister of health and 
population decree #95/year 2005 for Health 
Research and decree #539/year 2016 – ICH – 
Good Clinical Practice, Declaration of Helsinki 
and World Health Organization Guidelines, the 
Ethics Committee meet in the Central Directorate 
of Research and Health Development and 
review. The approval number is Com. No/Dec. 
No: 11-2017/ 27. Moreover, consent was taken 
from all the participants. 
 

ACKNOWLEDGEMENTS 
 

Authors are thankful to: 
 

- Drs. Hassan El Azawy, Huda Ahmed, 
Emad Hamdy, Elzahraa Amar, Marwa 
AbdElhafiez, Nahed AbdelMonem, Abeer 
AbdelTawab, Aida Helmy, Lobna Elgamal, 
Eman Hussien, Tolba Elbasosy, 

- Ms. Shaimaa Mustafa, Hanan Fawzi, 
Elham Hafez, Hagar Hassan, Wadida Aly, 
Maha Nassar, Doaa Elsayed, Heba 
Mahdy, 

- Mr. Mohamed GamalDiab 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Afifi A, Kareem MA. Renal replacement 

therapy in Egypt: First annual report of the 
Egyptian society of nephrology, 1996. East 
Mediterranean Health Journal. 1999;5(5): 
1023-9. 

2. Rashad S. Barsoum. Burden of chronic 
kidney disease: North Africa. International 
Society of Nephrology. 2013;3(2):164-66. 

3. Hassan AT, Hamed AF, Waer SM. 
Epidemiology of end stage renal failure in 
Sohag Governorate, Upper Egypt, an 
update. JESN. 2011;12:54-63. 

4. El Minshawy O. End-stage renal disease in 
the El-Minia Governorate, Upper Egypt: An 
epidemiological study. Saudi J Kidney Dis 
Transpl. 2011;22(5):1048-54. 

5. Ahmed HA, Yassine YS, Tawafe AR, 
Ebazaway MM. Epidemiological study of 
patients on regular haemodialysis at the 
Kafer El-Shakh Governorate, Egypt, 
Menoufia. Med J. 2015;28:267-71. 



 
 
 
 

Megahed et al.; AJMAH, 18(10): 52-64, 2020; Article no.AJMAH.61806 
 
 

 
63 

 

6. Hamza AM. Epidemiology of end stage 
renal disease (ESRD) patients on 
hemodialysis in Dakahlia governorate 
[dissertation]. Supervised by: Prof Dr. Ali 
Elsayed Badr, Prof Dr. Nagy Abdel-Hay 
Sayed-Ahmed, and Prof Dr. Adel 
Elwehedy Ibrahem. Egypt: Mansoura 
University; 2015. 

7. El-Arbagy AR, Kora MA, El-Barbary HS, 
Gabr HM, Selim AA, Kora El-A, et al. 
Prevalence of end stage renal disease in 
Menoufia Governorate. Nature and 
Science. 2015;13(6). 

8. El-Zorkany KMA. Maintenance 
hemodialysis in Menoufia governorate, 
Egypt: Is there any progress? J Egypt Soc 
Nephrol Transplant. 2017;17(2):58-63. 

9. El-Arbagy AR, Yassin YS, Boshra BN. 
Study of prevalence of end-stage renal 
disease in Assiut governorate, Upper 
Egypt. Menoufia Med J. 2016;29:222-27. 

10. Ghonemy TA, Farag SE, Soliman SA, El-
okely A, El-Hendy Y. Epidemiology and 
risk factors of chronic kidney disease in the 
El-Sharkia Governorate, Egypt. Saudi J 
Kidney Dis Transpl. 2016;27(1):111-17. 

11. El-Ballat MA, El-Sayed MA, Kamel H, 
Emam A. Epidemiology of end stage renal 
disease patients on regular hemodialysis in 
El-Beheira Governorate, Egypt. The 
Egyptian Journal of Hospital Medicine. 
2019;76(3):3618-25. 

12. Egyptian Renal Data System (ERDS) 1st 
Annual Report of End Stage Renal 
Disease in Egypt; 2018. 
Available:https://www.esnt-
online.com/images/files/ERDS-2018-
final.pdf?fbclid=IwAR1WaNZfjlUZnAMobM
0NeMIeAi9xUwM3NOquesxSFxnTcpsqHF
mYZZC0HQM 

13. Available:https://manshurat.org/node/1454
4 

14. National Institute of Urban Planning; 2017. 
15. Central Agency for Public Mobilization and 

Statistics. 
Available:https://www.capmas.gov.eg/Pag
es/populationClock.aspx 

16. World Meters. Population of Egypt (2019 
and Historical). 
Available:https://www.worldometers.info/w
orld-population/egypt-population/ 

17. Tsai MH, Hsu CY, Lin MY, Yen MF, Chen 
HH, Chiu YH, et al. Incidence, prevalence, 
and duration of chronic kidney disease in 
Taiwan: Results from a community-based 
screening program of 106,094 individuals. 
Nephron. 2018;140:175-84. 

18. Tang SCW. Chronic kidney disease in 
disadvantaged populations. ESRD in 
South-East Asia. 2017;149-56. 

19. Saran R, Robinson B, Abbott KC, Agodoa 
LYC, Bragg-Gresham J, Balkrishnan R, et 
al. US Renal Data System 2018 Annual 
Data Report: Epidemiology of kidney 
disease in the United States. Am J Kidney 
Dis. 2019;73(3 Suppl 1):A7-A8. 
DOI: 10.1053/j.ajkd.2019.01.001 

20. Stel VS, van de Luijtgaarden MW, Wanner 
C, Jager K. Jon. Behalf of the European 
Renal Registry Investigators. The 2008 
ERA-EDTA Registry Annual Report-a 
précis. NDT Plus. 2011;4:1-13. 

21. Pippias M, Kramer A, Noordzij M, 
Afentakis N, de la Torre RA, Patrice M, et 
al. The European Renal Association – 
European Dialysis and Transplant 
Association Registry Annual Report 2014: 
A summary. Clinical Kidney Journal. 
2017;10(2):154-69. 

22. Megahed AF, Azzawi H. MOH 
hemodialysis Registry: Comparing 
Services 2016 VS 2017. 1st Acute Renal 
Dialysis Symposium, Baxter Company, 
20th & 21st July. Alexandria, Egypt; 2017. 

23. Afifi A. Annual reports of the Egyptian renal 
registry; 1996-2008. 
Available:http://www.esnonline.net 

24. Collins AJ, Foley RN, Gilbertson DT, Chen 
SC. United States renal data system public 
health surveillance of chronic kidney 
disease and end-stage renal disease. 
International Society of Nephrology. 
2015;5(1):2-7. 

25. Kandeel A, Genedy M, El-Refai S, Funk 
AL, Fontanet A, Talaat M. The prevalence 
of hepatitis C virus infection in Egypt 2015: 
Implications for future policy on prevention 
and treatment. Liver Int. 2017;37(1):45-    
53. 

26. Fissell RB, Bragg-Gresham JL, Woods JD, 
Jadoul M, Gillespie B, Hedderwick SA, et 
al. Patterns of hepatitis C prevalence and 
seroconversion in hemodialysis units from 
three continents: The DOPPS. Kidney Int. 
2004;65:2335-42. 

27. Di Napoli A, Pezzotti P, Di Lallo D, 
Petrosillo N, Trivelloni C, Di Giulio S. 
Epidemiology of hepatitis C virus among 
long-term dialysis patients: A 9-year study 
in an Italian region. Am J Kidney Dis. 
2006;48:629-37. 

28. Sun J, Yu R, Zhu B, Wu J, Larsen S, Zhao 
W. Hepatitis C infection and related factors 
in hemodialysis patients in China: 



 
 
 
 

Megahed et al.; AJMAH, 18(10): 52-64, 2020; Article no.AJMAH.61806 
 
 

 
64 

 

Systematic review and meta-analysis. Ren 
Fail. 2009;31:610-20. 

29. Alavian SM, Kabir A, Ahmadi AB, 
Lankarani KB, Shahbabaie MA, 
Ahmadzad-Asl M. Hepatitis C infection in 
hemodialysis patients in Iran: A systematic 
review. Hemodial Int. 2010;14:253-62. 

30. Patel PR, Thompson ND, Kallen AJ, 
Arduino MJ. Epidemiology, surveillance, 
and prevention of hepatitis C virus 
infections in hemodialysis patients. Am J 
Kidney Dis. 2010;56:371-78. 

31. Qadi AA, Tamim H, Ameen G, Bu-Ali A, Al-
Arrayed S, Fawaz NA. Hepatitis B and 
hepatitis C virus prevalence among 
dialysis patients in Bahrain and Saudi 
Arabia: A survey by serologic and 
molecular methods Author links open 
overlay panel. American Journal of 
Infection Control. 2004;32(8):493-95. 

32. Moukeh G, Yacoub R, Fahdi F, Rastam S, 
Albitar S. Epidemiology of hemodialysis 
patients in Aleppo City. Renal Data from 
the Arab World. 2009;20:140-46. 

33. El-Ottol AY, Elmanama AA, Ayes BM. 
Prevalence and risk factors of hepatitis B 
and C viruses among haemodialysis 
patients in Gaza strip, Palestine. Virology 
Journal. 2010;7:210. 

34. Fabrizi F, Messa P, Martin P. Hepatitis B 
virus infection and the dialysis patient. 
Seminars in Dialysis. 2008;21(5):440-6. 

35. Al Hijazat M, Ajlouni YM. Hepatitis B 
infection among patients receiving chronic 
hemodialysis at the Royal Medical 
Services in Jordan. Renal Data from the 
Arab World. 2008;19:260-67. 

36. Soliman AR, Fathy A, Roshd D. The 
growing burden of end-stage renal disease 
in Egypt. Renal Failure. 2012;34(4):425-8. 

37. Al Alawi I, Al Salmi I, Al Mawali A, Al 
Maimani Y, Sayer JA. End-stage kidney 
failure in Oman: An analysis of registry 
data with an emphasis on congenital and 
inherited renal diseases. Int J Nephrol. 
2017;6403985. 

38. Ketteler M, Block GF, Evenepoel P, 
Fukagawa M, Herzog CA, McCann L. 
Executive summary of the 2017 KDIGO 
Chronic Kidney Disease–Mineral and Bone 
Disorder (CKD-MBD) Guideline Update: 
What’s changed and why it matters. 
Kidney International. 2017;92:26-36. 

39. Gregorio T. CKD-related Anemia 
Conclusion from Kdigo controversies 
Conference. Nefrologia; 2017. 

40. Collins AJ, Foley RN, Chavers B, 
Gilbertson D, Herzog C, Johansen K, et al. 
US Renal Data System 2011 Annual    
Data Report. Am J Kidney Dis. 2012;      
59(1 Suppl 1):A7,e1-420. 
DOI: 10.1053/j.ajkd.2011.11.015 

41. Goodkin DA, Bragg-Gresham JL, Koenig 
KG, Wolfe RA, Akiba T, Andreucci VE, et 
al. Association of comorbid conditions and 
mortality in hemodialysis patients in 
Europe, Japan and the United States: The 
Dialysis Outcomesand Practice Patterns 
Study (DOPPS). J Am Soc Nephrol. 
2003;14(12):3270-7. 

42. Msaad R, Essadik R, Mohtadi K, Meftah H, 
Lebrazi H, Taki H, et at. Predictors of 
mortality in hemodialysis patients. Pan 
African Medical Journal. 2019;33:61. 

_________________________________________________________________________________ 
© 2020 Megahed et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/61806 


