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Abstract— ESRD is a global public health issue, with rising incidence and prevalence, high 
costs, and poor outcomes. Diabetic nephropathy, hypertension, glomerulonephritis, interstitial 
nephritis, pyelonephritis, polycystic kidney disease, and obstructive nephropathy are the most 
common causes of CKD. Aim of the work: (1)To find out the possible etiologies of ESRD in 
patients undergoing regular hemodialysis in Assiut university hospital. (2)Registry of ESRD 
patients undergoing regular hemodialysis in our dialysis unit of Assiut university hospital. 
Patients and Methods: Descriptive cross-sectional study was conducted in dialysis unit of Assiut  
University  Hospitals from August 2018 to  August 2019.The study enrolled 150 ESRD patients 
on regular haemodialysis for more than six months and aged more than 18 years old. All patients 
included in the study are subjected to detailed history, complete physical examination, laboratory 
investigations. Results: The study showed that Diabetes mellitus was the most disease 
contributed to ESRD (31.1%) followed by stones-pyelonephritis (14.7%), then hypertension and 
CKD-U (12.7%). Conclusion: Our study revealed that DM, stones- pyelonephritis and 
hypertension serve as major risk factors to ESRD among patients undergoing regular 
hemodialysis in Assiut university hospital. 
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Introduction 
End-stage renal disease (ESRD) is increasing worldwide. Renal replacement therapy (RRT) and 
kidney transplantation are increasing the burden on health care systems. This condition is 
espicially serious in developing countries due to limited resources (1). 

Chronic kidney disease (CKD) was ranked as the 18th most prevalent cause of death in the 2010 
Global Burden of Disease Study (annual death rate 16.3/100 000), up from 27th in 1990 (age-
standardized annual death rate 15.7/100 000)(2). 

Diabetic nephropathy, hypertension, glomerulonephritis, interstitial nephritis, pyelonephritis, 
polycystic kidney disease, and obstructive nephropathy are the most common causes of CKD. 
untreated acute kidney injury (AKI) caused by infections, drugs, toxic chemicals,  and  heavy  
metals  such  as  lead,  cadmium,   mercury,   and   chromium  can also contribute to CKD(3). 

The number of people receiving renal replacement therapy (RRT) was more than 2.5 million in 
2010 and was expected to reach 5.439 million (3.899–7.640) in 2030 . In 2014, there were 3.37 
million ESRD patients worldwide, up from 2.3 million in 2008, while the number of patients 
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undergoing RRT increased only from 1.77 million to 2.67 million from 2008 to 2014. Among 
reasons of such an increase in patients receiving RRT are widening acceptance criteria for RRT, 
an improved survival of the general population, reduction in the mortality of dialysis patients, 
larger access to dialysis therapy in low- and middle-income countries, an increase in the incidence 
of CKD(4). 

In Europe, the frequency increased from 760 patients per million (pmp) in 2004 to 899 pmp in 
2008 (5).In Egypt, according to the Egyptian Society of Nephrology and Transplantation's (9th 
Annual Report of The Egyptian Renal Registry), the prevalence of ESRD has increased to 483 
people per million(1) . Hypertension is the leading cause of ESRD in Egypt, followed by 
diabetes, with unknown reasons accounting for about 15% of cases(6). 
 
PATIENTS AND METHODS: 
Study Design and place: 

A descriptive cross-sectional study was conducted in dialysis unit of Assuit University Hospitals 
in the period from August 2018 to August 2019 . by using questionnaire and direct interviewing 
technique with ESRD patients, in addition to using medical records for our data collections 

Design: 

The study enrolled 150 ESRD patients on regular haemodialysis for more than six months and 
aged more than 18 years old. We exclude ESRD patients less than 18 years old, patients on 
dialysis for less than 6 months and patients with AKI. 

All patients who included in the study were subjected to: 

1-full medical history: through questionnaire developed in native language of respondents 
(Arabic) and organized into four parts 

- The first part of the questionnaire included the objectives and the importance of the study. 
- The second part included background information (Gender, Age, place of living, Smoking, 
Weight and Height at the start of dialysis ). 

- The third part was devised to collect information about the patient’s family history, 
(diabetes mellitus, hypertension, cardiovascular diseases, kidney diseases and ESRD). 

- The fourth part collected information about patient's medical history to determine the 
possible etiology of ESRD (diabetes mellitus, Hypertension, Congenital abnormality, Kidney 
stone, Urinary tract infection, and Analgesic drug abuse, nephritic or nephrotic syndrome). 
Renal biopsy was reviewed if available to know the possible etiology. 

The diagnosis of hypertension as a cause of ESRD was made whenThere was long-standing 
hypertension before the development of ESRD with no evidence suggestive of other diagnoses. 
The diagnosis of diabetic nephropathy (DN) was made when there was longstanding diabetes 
with proteinuria and associated diabetic retinopathy. Primary glomerulonephritis (GN) was a 
biopsy-proven diagnosis. Immune/ collagen secondary GN was diagnosed when there was a 
history or laboratory data suggestive of immune/ collagen disease with kidney affection or biopsy 
proven kidney involvement of immune/collagen disease. Hepatitis C virus positivity was defined 
by a history or laboratory data suggestive of hepatitis C virus infection or as tested by a third-
generation enzyme immunoassay. 
 
 

2- clinical examination 
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3- Laboratory Investigations which include : 
 

a- Complete blood picture with reticulocytic count using the ADVIA 2120i Hematology 
System (Siemens Healthcare Diagnostics Inc. Tarrytown, NY 10591, USA) Coagulation 
profile (PT-PC-INR-APTT) on Sysmex Siemens 

 
b- Serum Urea, serum Creatinine, serum albumin, serum calcium and phosphorus and serum 
parathyroid hormone (PTH) were done on the automated chemistry analyzer Dimension RxL 
Max. 

c- Viral serology (HBS- Ag, HCV -Ab, HIV-Ab) on ARCHITECT i1000sr immunology 
analyzer (Abbott, Germany). 

 

Statistical Methods 

Analysis of data was performed using software MedCalc v. 19. Description of variables was 
presented as follows: 

 Description of quantitative variables was in the form of mean, standard deviation (SD), 
minimum and maximum. 

 Description of qualitative variables was in the form of numbers (No.) and percent (%). 

 Comparison between qualitative variables was carried out by Chi-square test. 
 

 The significance of the results was assessed in the form of P-value which is significant 
when P-value ≤ 0.05. 

Results: this study was enrolled on 150 patients with ESRD on regular hemodialysis in  Assiut 
University Hospital. 

Table1: shows baseline data of the studied patients: Mean age of patients enrolled in the study 
was 49.73 ± 4.26 years with range between 20-78 years and majority of them (55.3%) were 
males. Mean dry weight of them was 70.82 ± 14.46 with range between 40-115 kg. And mean 
duration of dialysis was 3.80 ± 2.94 with range between 0.08-12 years. 
 

Demographic data ESRD group (n=150) 

 
Age (years) 

Mean ± SD 
 

Range 

49.73 ± 4.26 
 

20-78 

Males N (%) 83 (55.3%)

Females N (%) 67 (44.7%)

 
Dry weight (kg) 

Mean ± SD 70.82 ± 14.46

 Range 40-115 
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Duration of hemodialysis (years) 

Mean ± SD 3.80 ± 2.94 

 Range 0.08-12 

 

 

Figure (1): Mean age of the studied group is 49.73 ±4.26 (SD) 
 

Table 2: Comparing distribution of underlying kidney disease of ESRD in the study group: 
Within the study group of ESRD, there is statistically significant difference in distribution of 
original kidney disease. Diabetes represents the highest distribution (31.3%), followed by stones, 
pyelonephritis (14.7%), hypertension (12.7%), unknown causes (12.7%), hereditary 
(8.7%), obstruction reflux (6.7%), pregnancy (4%), systemic lupus (3.3%), glomerulonephritis 
(2.7%) analgesia (2.7%), neoplasm represents the lowest distribution (0.7%). 
 

Underlying kidney disease N % 

Diabetes 47 31.3 

Stones-pyelonephritis 22 14.7 

Hypertension 19 12.7 

Unknown 19 12.7 

Hereditary 13 8.7 

Obstruction-reflux 10 6.7 

Pregnancy 6 4 
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0.7% 

  

Systemic lupus 5 3.3 

Glomerulonephritis 4 2.7 

Analgesia 4 2.7 

Neoplasm 1 0.7 

Total 150 100 

Chi-squared 127.053 

P. value < 0.0001* 

 
 

 

Figure 2: Distribution of underlying kidney disease of ESRD in the study group
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Table 3: Comparing distribution of hypertension in the study group 
 

Within the study group of ESRD, There is statistically insignificant difference between 
distribution of cases with hypertension (58%) and cases without hypertension (42 %). 
 

Hypertension N %

Yes 87 58

No 63 42

Total 150 100

Chi-squared 3.840 

P. value 0.0500 

 
 

Figure 3: Distribution of hypertension in the study group
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Table 4: Comparing distribution of diabetes in the study group 

 

Within the study group of ESRD, most of cases are diabetic (52.7%), with insignificant difference 
in comparison to non-diabetic cases (47.3%) (P. < 0.05). 
 

Diabetes mellitus N % 

Yes 79 52.7 

No 71 47.3 

Total 150 100 

Chi-squared 2.025 

P. value 0.1547 

 
 

 
Figure 4: Distribution of diabetes in the study group 

 

Table 5: Comparing distribution of APCKD in the study group 
 

Within the study group of ESRD, most of cases have not APCKD (94.7%), with significant 
difference in comparison to cases with APCKD (5.3%). 
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5.3% 

APCKD 
 

Yes No 
 

 
94.7
% 

APCKD N % 

Yes 8 5.3 

No 142 94.7 

Total 150 100 

Chi-squared 119.707 

P. value < 0.0001* 

* P < 0.05 is considered significant 
 

 
Figure 5: Distribution of APCKD in the study group 

 
Discussion: 
Chronic kidney disease is now regarded as a serious threat to global health systems, and a 
significant percentage of health-care funding is directed to it. The growing trend of non- 
communicable diseases such as diabetes and hypertension among societies producing end-stage 
renal disease (ESRD) globally continues to grow higher compared to the annual growth rate of 
the world population(7). 

Our descriptive cross sectional study aimed to find out the possible etiologies of ESRD in patients 
undergoing regular hemodialysis in Assiut university hospital, this study enrolled 150 patients. 

the mean age of patients in our study was (49.73 ± 4.26). In agreement with El- Minshawy study, 
where the mean age was 46 ± 13, and El-Zorkany study, where the mean age of was 53.1 years. 
Reflecting that ESRD increased with age, especially in the age of 50 and higher(8) 11). 

In contrast to our study , Saran et al demonstrated that the mean age in USA was 59.2 
years(10)and in Europe it was 60.3 years(11). 

Furthermore, according to the 2015 USRDS annual data report, the prevalence of treated ESKD 
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per million populations was highest in individuals aged 65–74 years, whereas the prevalence was 
highest in those aged 75 years and older in Bosnia, Canada, France, Greece, Japan, and 
Taiwan(14). Couchoud et al, reported that in France, the median age of patients on RRT is 70.4 
years(14). In Japan, the mean age was 66.9 years(12). 

Our study found that diabetes mellitus was the leading cause of ESRD (31.1%), followed by 
Stones-pyelonephritis (14.7%), hypertension, and unknown etiology (12.7 %). This is in 
concordance with the epidemiology of ESKD in Gulf Cooperation Council nations, which 
revealed that diabetic nephropathy was the primary cause of ESKD (17%), followed by GN 
(13%), and hypertensive nephropathy (8%), with a considerable increase in the prevalence of 
DN.(13). 

And also in agree with a USA study as, diabetes (37.47%) was the main cause of ESKD followed 
by hypertension (25.1%), glomerulonephritis (16.34%), and cystic kidney disease (4.69%)(14). In 
European countries, European Renal Association − European Dialysis and Transplant Association 
Registry stated that the most common recognizable cause of ESKD was glomerulonephritis 
(20.4%), followed by diabetes (15.6%), etiology uncertain (14.6%), and hypertension 
(10.7%)(15). 

Our results were different from those reported in a number of Egyptian governorates. According 
to the El-Zorkany study, hypertension is the major cause of ESKD (33.4%), followed by diabetic 
nephropathy (9.2%)(16). 

In Cairo, the main cause was hypertension (29.7%), followed by diabetic nephropathy (DN) 
(12.5). In Canal governorates hypertension was the main cause (27.3%), followed by DN 
(10.7%)(8) in El-Sharkia governorate, hypertension (31.8%) was first followed by DM (15.5%) 
(17). The current results differ also with previous one from Menoufia governorate, where 
hypertension is the main cause followed by DM (18). Also, the causes in recent study in El-
Behera were hypertension (31.7%), then diabetes mellitus (18.0%)(19). 
 
Also Ahmed et al study in Kafer El-Shakh Governorate, the leading cause was hypertension 
(34%), followed by diabetes (14%)(20). In El-Arbagy et al ESRD was due to hypertension in 
(21.4%)(21). 
 
Our study result also disagree with results from other African countries as Hypertension is the 
primary cause in sub-Saharan Africa(22). In another study, in Khartoum State/Sudan, the most 
common cause was hypertension (34.6%), followed by chronic glomerulonephritis (17.6%) and 
DM (12.8%)(23). 
 
The high percentage in our study is due to increased incidence and prevalence of DM mainly due 
to the rise in obesity and other risk factors for type 2 diabetes [T2D]. There has been an 
associated global increase in the incidence and prevalence of diabetic kidney disease (DKD), a 
frequent complication of long standing and poorly controlled diabetes (24) 
 
In current study diabetes was considered as a major cause of ESRD. This confirms that there was 
significant impact of DM on onset of ESRD. These results agree with the findings of other studies 
conducted in a variety of nations, all of which found a highly significant effect of diabetes 
mellitus on the beginning of ESRD. The main risk factor for impaired kidney function is DM type 
II(25). 
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Stones and pyelonephritis were the second cause of ESRD in current study (14.7%). This finding 
was reported in other studies as well(28, (27). In El-Arbagy et al study but lesser than our results 
8.9%(21). 
 
high percentage of stones-pyelonephritis in our study is due to hot climate in upper Egypt causing 
dehydration, salty food ,obesity ,recurrent urinary tract infections. 
CKD of unknown causes represent (12.5%) of current study patient as an etiology of ESRF, we 
differ with El-Zorkany study as unknown etiology accounted for 32.9% of all causes of ESKD(9). 
The percentage of undetermined etiology was estimated to be 27% in El- Minia governorate and 
represent the most common cause(8). also in earlier registry by Afifi , the percentage of 
undetermined etiology was estimated to be 15.2% in Egypt(28) 
 
Etiology of treated ESKD was also unknown or uncertain in 33% of the patients in the area of 
Tabuk in Saudi Arabia(29). The percentage of uncertain etiology of ESKD was estimated to be 
27% in Iran(30) and 14%in Qatar(31). In European countries, 2013 European Renal 
Association − European Dialysis and Transplant Association Registry found that  unknown  cause  
was  estimated  to  be  14.6%(32) and, in Japan, unspecified causes accounted to be 8.5%(33). 

This is mirroring the absence of awareness of patients about appropriate time for seeking medical 
advice and also lack of awareness of primary healthcare and other  specialists’ physicians about 
early detection and prevention of CKD especially for those at high risk to develop CKD and early 
referral to nephrologists. In line with the lack of follow- up and good care of CKD patients. 

In our study analgesic nephropathy represents 2,7% differing with(8) where it represent 5%. 
Reflecting awareness of the people in the US about the hazard of excessive analgesic intake. 

In our study, chronic glomerulonephritis represents 2.7% while it was 11% in El- Minshawy 
study. El-Arbagy et al. study showed that chronic GN was the cause in 8% of patients in Assiut 
governorate. glomerulonephritis was (4.5%) in El-Ballat et al. study(8) 22, 24]. 

Our study revealed that Obstructive uropathy was the cause of ESRD in 6.7% differing with El-
Arbagy et al. study where it accounts for (11%) and (10.8%) in El-Ballat et al. study [22,24]. 
 
This low incidence may be because of the reduction in the incidences of urinary schistosomiasis 
and advancements in the treatment of obstructive urinary diseases. 

Conclusion 

Our study revealed that DM, stones- pyelonephritis and  hypertension,  serve  as major risk 
factors to ESRD among patients undergoing regular hemodialysis in Assiut university hospital. 

Recommendation 

As  diabetes  mellitus, stones-pyelonephritis  and  hypertension are the most predisposing factors 
to ESRD, so we recommend 

 Proper control of hypertension and diabetes mellitus is an effective method to reduce 
the number of ESRD patients. 

 Proper management of obstructive uropathy and infections e.g. renal stones and 
pyelonephritis is an effective method to reduce the number of patients with ESRD. 

Proper search for the cause of CKD should be applied to every person to reduce the number  of 
patients with idiopathic ESRD (CKD-U). 



Sapporo Medical Journal 
Volume 55, Issue 12, December 2021 

 
 

 
 

References: 
[1] Governorate HE, El-ballat MA, El-sayed MA, Emam HKA. Epidemiology of End Stage 

Renal Disease Patients on Regular. 2019;76(July):3618–25. 

[2] Rafiu MO, Ahmed SD, Aigbiremolen AO, Alili IB, Akhideno PE, Erameh CO, et al. 
Intradialytic complications : a poor prognostic factor among patients with lassa fever with 
acute kidney injury undergoing hemodialysis. J Egypt Soc Nephrol Transplant [Internet]. 
2019;19(4):118–23. Available from: 
http://www.jesnt.eg.net/temp/JEgyptSocNephrolTransplant194118-7555998_205919.pdf 

 

[3] Tzanakaki E, Boudouri V, Stavropoulou A, Stylianou K, Rovithis M, Zidianakis Z. 
Causes and complications of chronic kidney disease in patients on dialysis. Heal Sci J. 
2014;8(3):343–9. 

[4] Filipska A, Bohdan B, Wieczorek PP, Hudz N. Chronic kidney disease and dialysis 
therapy: incidence and prevalence in the world. Pharmacia. 2021;68(2):463–70. 

[5] Zain M, Hafez E, Kassem SA, Gafaar HA. Epidemiology and risk factors of end stage 
renal disease in Aswan Governorate - Upper Egypt. 2019;74(January):1298–305. 

[6] Ahmed H, Yassine Y, Tawafe A, Ebazaway M. Epidemiological study of patients on 
regular haemodialysis at the Kafer El-Shakh Governorate, Egypt. Menoufia Med J. 
2015;28(2):267. 

[7] Gaipov A, Issanov A, Kadyrzhanuly K, Galiyeva D, Khvan M, Aljofan M, et al. 
Epidemiology of dialysis-treated end-stage renal disease patients in Kazakhstan: data 
from nationwide large- scale registry 2014--2018. BMC Nephrol. 2020;21(1):1–9. 

[8] El Minshawy O, others. End-stage renal disease in the El-Minia Governorate, upper 
Egypt: an epidemiological study. Saudi J Kidney Dis Transplant. 2011;22(5):1048. 

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

[10] Saran R, Robinson B, Abbott KC, Agodoa LYC, Albertus P, Ayanian J, et al. US renal 
data system 2016 annual data report: epidemiology of kidney disease in the United States. 
Am J kidney Dis. 2017;69(3):A7--A8. 

[11] Pippias M, Stel VS, Diez JMA, Afentakis N, Herrero-Calvo JA, Arias M, et al. Renal 
replacement therapy in Europe: A summary of the 2012 ERA-EDTA Registry Annual 
Report. Clin Kidney J. 2015;8(3):248–61. 

[12] Tsuchida K, Nagai K, Minakuchi J, Kawashima S. Vascular access for long-term 
hemodialysis/hemodiafiltration patients in Japan. Contrib Nephrol. 2015;185:132–7. 

[13] Hassanien AA, Al-Shaikh F, Vamos EP, Yadegarfar G, Majeed A. Epidemiology of end-
stage renal disease in the countries of the Gulf Cooperation Council: a systematic review. 
JRSM Short Rep. 2012;3(6):1–21. 

[14] Saran R, Robinson B, Abbott KC, Agodoa LYC, Albertus P, Ayanian J, et al. US Renal 
Data System 2016 Annual Data Report: Epidemiology of Kidney Disease in the United 
States. Am J Kidney Dis [Internet]. 2017;69(3):A7–8. Available from: 
http://dx.doi.org/10.1053/j.ajkd.2016.12.004 



Essam M, Hodna A, Alaa S, Mostafa A                                                                                   SMJ  

 
 

[15] Vogelzang JL, Stralen KJ Van, Noordzij M, Diez JA, Carrero JJ, Couchoud C, et al. 
Mortality from infections and malignancies in patients treated with renal replacement 
therapy : data from the ERA-EDTA registry. 2015;(January 2012):1028–37. 

[16] KMA E. Current state of continuous ambulatory peritoneal dialysis in Egypt. Saudi J 
Kidney Dis Transpl. 2017;1369-1374. 

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

[18] Zahran A. Epidemiology of hemodialysis patients in Menofia governorate, delta region, 
Egypt. Menoufia Med J. 2011;24(6):211–20. 

[19] El-Ballat MA-F, El-Sayed MA, Emam HK. Epidemiology of end stage renal disease 
patients on regular hemodialysis in El-Beheira governorate, Egypt. Egypt J Hosp Med. 
2019;76(3):3618–25. 

[20] Ahmed HA, Yassine YS, Tawafe AR, Ebazaway MM, others. Epidemiological study of 
patients on regular haemodialysis at the Kafer El-Shakh Governorate, Egypt. Menoufia 
Med J. 2015;28(2):267. 

[21] El-Arbagy AR, Yassin YS, Boshra BN, others. Study of prevalence of end-stage renal 
disease in Assiut governorate, upper Egypt. Menoufia Med J. 2016;29(2):222. 

[22] Adam AOY. Out-of-pocket payments of End-stage Renal Disease Patients on Regular 
Hemodialysis: Cost of illness analysis, Experience from Sudan. 2019; 

[23] Banaga ASI, Mohammed EB, Siddig RM, Salama DE, Elbashir SB, Khojali MO, et al. 
Causes of end stage renal failure among haemodialysis patients in Khartoum State/Sudan. 
BMC Res Notes. 2015;8(1):1–7. 

[24] González-Pérez A, Saéz ME, Vizcaya D, Lind M, García Rodríguez LA. Impact of 
chronic kidney disease definition on assessment of its incidence and risk factors in 
patients with newly diagnosed type 1 and type 2 diabetes in the UK: A cohort study using 
primary care data from the United Kingdom. Prim Care Diabetes. 2020;14(4):381–7. 

[25] Keeton GR, van Zyl Smit R, Bryer A. Renal outcome of type 2 diabetes in South 

Africa�a 12- year follow-up study. J Endocrinol Metab Diabetes South Africa. 
2004;9(3):84–8. 

[26] Elsayed EF, Tighiouart H, Griffith J, Kurth T, Levey AS, Salem D, et al. Cardiovascular 
disease and subsequent kidney disease. Arch Intern Med. 2007;167(11):1130–6. 

[27] Dahnan M, Assabri AM, Khader YS. Risk Factors for End-Stage Renal Failure Among 

Patients on Hemodialysis in Aljomhory Hospital, Sa�adah Governorate, Yemen: 
Hospital-Based Case-Control Study. JMIR public Heal Surveill. 2019;5(3):e14215. 

[28] Afifi A. The Egyptian Renal Registry. 9th Annu Rep year. 2008;256–61. 

[29] Vogelzang JL, van Stralen KJ, Noordzij M, Diez JA, Carrero JJ, Couchoud C, et al. 
Mortality from infections and malignancies in patients treated with renal replacement 
therapy: data from the ERA-EDTA registry. Nephrol Dial Transplant. 2015;30(6):1028–
37. 

[30] Mousavi SSB, Soleimani A, Mousavi MB, others. Epidemiology of end-stage renal 
disease in Iran: a review article. Saudi J Kidney Dis Transplant. 2014;25(3):697. 

 



Sapporo Medical Journal
Volume 55, Issue 12 

 
 

[31] Fituri OM, Shigidi MMT, Ramachandiran G, Rashed AH, others. Demographic data and 
hemodialysis population dynamics in Qatar: A five year survey. Saudi J Kidney Dis
Transplant. 2009;20(3):493.

[32] Yao Q, Zhang W, Qian J, oth
Dialysis Registry (2000-2005). Ethn Dis.

[33] Masakane I, Nakai S, Ogata S, Kimata N, Hanafusa N, Hamano T, et al. Annual dialysis 
data report 2014, JSDT renal data registry (JRDR). Ren Re

 
This work is licensed under a Creative Commons Attribution Non
Commercial 4.0 International License.

 

Sapporo Medical Journal 
Volume 55, Issue 12, December 2021 

 
Fituri OM, Shigidi MMT, Ramachandiran G, Rashed AH, others. Demographic data and 
hemodialysis population dynamics in Qatar: A five year survey. Saudi J Kidney Dis
Transplant. 2009;20(3):493. 
Yao Q, Zhang W, Qian J, others. Dialysis status in China: a report from the Shanghai 

2005). Ethn Dis. 2009;19(1):23. 
Masakane I, Nakai S, Ogata S, Kimata N, Hanafusa N, Hamano T, et al. Annual dialysis 
data report 2014, JSDT renal data registry (JRDR). Ren Replace Ther. 2017;3(1):1

This work is licensed under a Creative Commons Attribution Non
Commercial 4.0 International License. 

Fituri OM, Shigidi MMT, Ramachandiran G, Rashed AH, others. Demographic data and 
hemodialysis population dynamics in Qatar: A five year survey. Saudi J Kidney Dis 

ers. Dialysis status in China: a report from the Shanghai 

Masakane I, Nakai S, Ogata S, Kimata N, Hanafusa N, Hamano T, et al. Annual dialysis 
2017;3(1):1–43. 

This work is licensed under a Creative Commons Attribution Non-


