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SUMMARY
Introduction: Chronic kidney disease(CKD) is an important challenge for  health system around the world(1). consuming a huge proportion of health care finances  (2),(3).It is an even more significant for developing countries(1),(4) which now face the double burden of infectious disease and growing problems of non-communicable disease such as obesity, diabetes, and  hypertension(5).
Objective: To analyze the survival patterns and identify the determinant factors on deaths of patients on maintenance hemodialysis for ESRD in Bahir Dar Felege Hiwot Comprehensive Specialized Hospital from November 2007 EC to November 2011 EC.
Method: Institutional based retrospective cross sectional study is conducted. Medical records of patients on maintenance hemodialysis for end stage renal disease at Bahir Dar Felege Hiwot comprehensive specialized Hospital dialysis center between November 2007E.C. and November 2011E.C. is reviewed. Kaplan –Meier survival analysis is used to assess survival patterns of patients on maintenance hemodialysis for chronic kidney disease. Bi-variable and Multi-variable logistic regression is applied to identify the factors that will have a significant association with outcome variable. Finally, p-value of <0.05 was considered as significant at 95% confidence interval and the strength of association will have measured using odds ratio. The model diagnostic is cheeked by Hosmer and Lemshow test.
Result: A total of 185 patients were registered for hemodialysis at the hospital 136 of which were included in the final assessment. The comorbid conditions at baseline, in the order of most-to-least common, were HTN 72(52.9%), diabetes 27(19.9%), cardiac illness 14(10.3%), HBV/HCV 11(8.1%), RVI 8(5.9%), any malignancy4(2.9%). Out of 108 deaths 44(32.3%) deaths occurred in the first 90 days after initiation of dialysis and 32 (23.3%) deaths occurred between 120 days and 365 days after initiation of hemodialysis. Sepsis and suddenn death were the most common causes of death both accounting for nearly 63.87% of the overall mortality.
Conclusion: Our findings indicate that early mortality in patients on maintenance hemodialysis is disproportionately high. Type of vascular access, hemoglobin level, taking erythropoietin and iron treatment and dialysis frequency are the independent predictors of mortality in this study.
Key words: survival pattern, maintenance hemodialysis, chronic kidney disease, Kaplan-Meier
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[bookmark: _Toc3074506][bookmark: _Toc29517305]Background of the Study
Chronic kidney disease(CKD): can be defined as in a variety of ways, decreasing kidney function with size –adjusted estimated glomerular filtration rate (GFR<60ml/minute/1.73 meter square), or as kidney damage that persists for at least 3 months.
The management of a patient with CKD involves screening etiologies, diagnosis and staging of the CKD severity, identifying and managing patients at high risk of progression; management of complications of CKD and preparing the patient for transplantation or renal replacement therapy.
Although it was not until the 1960s that long term dialysis in a clinical setting become a reality, dialysis as a treatment for renal failure had been the focus of interest for some time, by the end of 1950s; Dr. B.H. Scribner had established an acute dialysis program at the University of Washington.
The process of dialysis involves bidirectional movement of molecules across a semi permeable membrane: clinically this movement takes place in and out of blood across a semi permeable membrane. If the blood is exposed to an artificial membrane outside of the body the process is called hemodialysis (HD) or hemofiltration (HF). If the exchange of molecules occurs across the peritoneal membrane the process is called peritoneal dialysis.
The prevalence of end-stage renal disease (ESRD) is increasing with an enormous financial burden on society. About 50 years ago, ESRD was invariably lethal. Although maintenance dialysis methods have now successfully prolonged the life of patients with terminal uremia, mortality remains high.
Approximately 9-13% of patients on hemodialysis in India die within 1 year. The adjusted rates of all-cause mortality are 6.3-8.2 times greater for dialysis patients than the general population. The adequacy of dialysis and factors such as pre-dialysis care, late referral to specialized nephrology team and non-compliance affect patient survival.
The gold standard of dialysis therapy is yet to be identified. Newer approaches are required to improve overall mortality rates and to achieve an acceptable level of survival and rehabilitation in hemodialysis patients.
Mortality in maintenance hemodialysis (MHD) patients is high, especially cardiovascular mortality, which is 3–10 times higher than in the general population. The increase in mortality is closely related to cardiovascular risk factors. These include changes in blood pressure (BP) such as a decrease or marked increase in systolic blood pressure (SBP) before hemodialysis, hypotension occurring during hemodialysis, changes in the structure of the heart such as left ventricular hypertrophy, extra- cellular over hydration, or neural hormone imbalance.
[bookmark: _Toc3074507][bookmark: _Toc29517306]Statement of the Problem
Chronic kidney disease (CKD) ;Is a major public health problem and was ranked at the 18th cause of death worldwide in 2010,with most of these deaths occurring in a patient with end stage renal disease(ESRD)(1),(2).It has been projected that by 2030 more than 70% of patients with ESRD will  originate from low and middle income countries, such as those in Sub- Saharan  Africa (3)ESRD requiring renal replacement therapy(RRT) is a common final pathway for CKD. The population of patients on RRT has doubled in the last two decades; globally the number of patients receiving RRT was estimated to be over 1.8 million in 2004, with less than 5% of this population receiving in Sub- Saharan Africa(4).
Maintenance dialysis therapy is the commonest mode of RRT and demand for this service is increasing with the ESRD population. Although dialysis prevents death from uremia (a raised level in blood of urea and other waste compounds that are normally eliminated by the kidneys), patient’s survival remains an important issue. Patients on dialysis have a 3-8 times higher mortality rate than the general population essentially from increased cardiovascular morbidities(5),(6),(7).There are suggestions that major developments in management of ESRD patients worldwide have not benefited patients in low and middle class income countries whose access to RRT and outcome of care remain very poor(8),(9),(10).As a result the mortality rate within 90 days of commencing RRT in sub Saharan Africa countries as high as 90% compared with European countries where the 2,5 and 10 years survival was 67,35 and 11% respectively(11).
For many years the magnitude of ESRD in Ethiopia has not been studied. The use of dialysis in Ethiopia as a treatment strategy for end stage renal disease and access for dialysis is limited and highly unaffordable to the general public, each dialysis session costs about 1100 birr excluding the costs for other supportive care. There are three dialysis centers in Amhara region 1 in private and 2 in government hospitals serving almost for 30 million people in the region.
The aim for this study is to know survival patterns of patients on maintenance hemodialysis for chronic kidney disease.
[bookmark: _Toc3074508][bookmark: _Toc29517307]Significance of the Study
Our present knowledge of the reasons leading to increased mortality among dialysis patients is still incomplete. The use of survival analysis enables important interpretation to be made in terms of impact of various factors on survival outcome as well as comparing survival rate of patients undergoing different modalities. The knowledge gained could be used to provide recommendations to personalized care plan for patients. The overall aim of this study is to better understand the mortality determinants and survival analysis of CKD patients and identify the determinant factors and allow early diagnosis and management of factors related to poor outcomes.


[bookmark: _Toc3074509][bookmark: _Toc29517308]Literature Review
Chronic Kidney Disease (CKD) refers to the progressive loss of renal function (i.e. “kidneys have not working properly to remove wastes and excess fluid from the body for at least three months”)(1). Among various medical problems, CKD is one the most serious, and its complications affect patients’ lives in many ways, such as decrease of their quality of life and loss of work ability. The prevalence of CKD is rising at an alarming rate worldwide.
 In Canada, the number of patients receiving treatment for kidney failure has tripled in the last two decades.
In the last stage of CKD, which is known as End-Stage Renal Disease (ESRD), the kidneys reach below 15 percent of their functionality (12). An ESRD diagnosis means that the kidneys have failed and are not working well enough to meet the daily needs of the patient’s body without any replacement. 
Dialysis and kidney transplantation are renal replacement therapies that provide permanent treatment and help patients in this stage survival (12).
The Kidney Foundation of Canada has reported that out of 36,251Patients with kidney failure, 58.5% are undergoing dialysis and 41.5% have a functioning transplant. Kidney transplantation is the optimal treatment option in ESRD population with regards to quality of life and survival potential. However, due to the shortage of available organs, dialysis is the main care mode for ESRD patients(13).
Hemodialysis (HD) and Peritoneal Dialysis (PD) are the most commonly used types of dialysis. Survival comparison of these two therapies has been investigated in several studies but survival  advantage of each modality over the other is still inconclusive(10).
In the past half-century, the widespread use of dialysis among the kidney-failure population can be considered as a remarkable achievement. Nevertheless, in spite of significant improvements in the availability of renal replacement therapies and a reduced mortality rate among ESRD patients, the mortality rate has still remained high compared with the rate in the general population(9). The high rate of mortality among dialysis patients after initiation of the therapy can be attributed to many factors. Demographic factors, comorbidities, blood markers such as 
albumin and hemoglobin, and type of modality can contribute to survival(8). Additionally, receiving different levels of care can also affect survival, which leads to different survival rates in many countries(7).
Kidney Foundation of Canada in 2017 has reported that the number of Canadian suffering from ESRD has increased 36% since 2016. In 2015, Canadian Institute for Health Information (CIHI) reported that 35,281 Canadians (excluding Quebec) were living with ESRD. Out of this number 58.5% are receiving dialysis and the remaining have a functioning transplant. Moreover, patients above 65 years old were 47% of the whole number of Canadian ESRD patients(1)
Ontario Renal Network (ORN) survey examined the trend in 2016 and presented the data as the “The Ontario 2016 CKD System Atlas”. The data reported the information on CKD and ESRD patients in 26 regional CKD programs as well as the corresponding multidisciplinary clinics in Ontario from 2010 to 2015. An increasing trend has been reported in the number of incident patients with advanced CKD since 2013. The prevalence of this group of patients increased from 5335 in 2013 to 6396 in 2015 in Ontario. It is worthwhile to mention that the increase in patients count over time was higher among elderly patients (particularly over 65 years old)(2).
 In sub -Saharan Africa ,some 4000 patients with end stage renal disease(ESRD)are on maintenance hemodialysis (less than 1% of the world total)(1).The availability of renal replacement therapy in sub-Saharan is limited by high cost, lack of equipment and few trained personnel, even in countries where renal replacement therapy is available ,the prohibitive costs on dialysis are bound  by patients and their families(2).End –stage renal disease(ESRD) is one of the major life threatening disease ,the rising incidence rate  each year has increased the number of patients and imposes a major social and economic burden on most(1),(2).There are three principal choices for renal replacement therapy(RRT) including hemodialysis(HD) ,peritoneal dialysis(PD)and kidney transplant(KTP) selecting one of these modalities is influenced by a number of considerations such as availability and convenience co morbid conditions and socioeconomic factors(3),(4).
Many studies have been performed around the effects of different factors on survival of ESRD patients undergoing dialysis, including method of RRT, inadequate dialysis, etiology of renal failure and presence of co morbid disease (14),(15),(16),(15).Improvements in the survival rates at higher dialysis doses were reported with all major causes of mortality including coronary heart disease, stroke and infection. This observation is compatible with the hypothesis that low dose of dialysis may promote atherosclerosis, infection, malnutrition and failure to thrive(17).At present, HD dose is quantified by the Kt/v, which measures urea removal during treatment and a single pool kt/v of 1.2 is considered as adequate dose(18). The primary data from National cooperative Dialysis study showed that kt/v˂0.8 was associated with a high morbidity (19).
Recently, in Iran a retrospective study by Shabankhani et al., (2016)(6) analyzed the survival rate of 500 hemodialysis patients in three hospitals and also evaluated the variables influencing survival. During a 6-year follow-up the impact of gender, age, education, occupational status, smoking status, age at diagnosis, primary cause of renal disease, age at initiation of dialysis, living with family, cardiovascular disease, and weight were assessed. Median survival time was 108 months and the mortality rate was 34.8% (174deaths). 
A study done in India indicates that early mortality in patients on maintenance hemodialysis was disproportionately high. The most common causes of death were sepsis and IHD. Female gender and hypokalemia were the independent predictors of mortality. Increased delivered dose of dialysis conferred a survival advantage along with increased frequency of dialysis and serum albumin level. However, there appeared to be no significant difference in terms of survival among diabetics compared with non-diabetics. These data suggest that strategies to minimize the infectious complications, prevent cardiovascular events and improve nutrition should increase the survival outcomes among hemodialysis patients. Though it is highly implausible to address these issues in a large randomized controlled trial, such studies are always desirable
In the present hospital-based study in India, 1-yearmortality rate of 54% was noted, and an increased mortality was noted in the first 120 days after dialysis initiation. Female sex, serum albumin, ejection fraction, and presence of LVH on 2D echocardiography, as well as  dialysis related factors, i.e., compliance to dialysis and inter dialysis weight gain were found to be independent predictors of mortality.(20)
In a retrospective observational study by Marfa et al. (2007) in a five-year follow-up, the effect of low BMI and serum albumin on increased risk of mortality were examined using a Cox model. In the analysis, two categories of patients in terms of level of albumin were defined 
below and above 3.5 mg/dl. The results of the study showed that lower levels of BMI (<19kg/M2) and albumin (<3.5 mg/dl) are the most significant predictors of increased risk of mortality among hemodialysis patients. The risk of all-cause mortality was 2.63 times higher in the category of lower albumin (p<0.001, 95%CI=01.05-1.25) and 1 g/l increase in serum albumin was associated with improved survival which was significantly reduced hazard of mortality (HR= 0.97, p<0.001) (Marfa et al., 2007). Similarly, in a retrospective descriptive study, the impact of BMI and albumin were evaluated among 204 African-American hemodialysis patients. The research demonstrated that albumin<3.2 g/dl is one of the strong predictors of mortality. Using the mean value of albumin in the logistic regression model demonstrated that significant impact of it on survival (p<0.001, 95%CI=1.06-1.35) .(21)16
A study conducted in Cameroon shows mortality in patients with ESRD commencing dialysis is very high, with about 15 of patients dying within the first 120 days of starting hemodialysis. In spite of some improvement over times, the overall and early mortality rates have remained unacceptably high in these patients, and far above rates reported in developed countries. Because most of these premature deaths are potentially preventable, additional efforts are needed in this setting to offset the risk and maximize the benefits from the ongoing investments of the government to defray the cost of hemodialysis. Potential actions include intensive sensitization of the population and healthcare practitioners, in order to improve early detection and referral of individuals with CKD; and additional subsidies to support the cost of managing co-morbidities in patients with CKD in general.(17)
A study done in Ethiopia shows the median survival was 263 days with 62.1% of patients surviving their 90th day after starting dialysis. This figure is better than the finding in Ghanaian study with median survival of 90 days and only 45% of patients reaching their 90th day after starting dialysis. However, only 42.1% of the patients lived longer than one year after dialysis initiation. The 5-year survival rate was14.8%. When compared with the long term survival in developed countries where the 2-, 5- and 10-year survival was 67, 35 and 11% respectively(11) , this finding is negligible. These results pose a question on the adequacy of dialysis delivery in the country. However, other factors should be also considered and be addressed in future prospective studies. Multivariate analysis did not show the influence of socio-demographic factors and supportive cares given on short-term and long survival. This can be explained by the fact that survival was very low among all groups. In addition, the small sample size in each group was not enough to detect the difference. Septicemia accounted for 34.1% of all the causes of mortality. These were patients who had catheter as permanent vascular access, which may be explained by the presence of septicemia from potential catheter exit site. The most powerful predictor of patient survival was thus type of vascular access (p < 0.0001). Catheter as avascular access was associated with poor outcome as compared to graft in Dialysis Outcomes and Practice Patterns Study(22). Similarly, in this study, 42% of patients had catheter as vascular access and the death toll in these groups was 96%, much higher than the other groups. Survival at 1 year was 5.4% for catheter group and 66.9% in other types of vascular accesses (p < 0.0001)(23).
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[bookmark: _Toc29515490][bookmark: _Toc29517245]Figure 2.1: Conceptual Framework adopted from different literatures
As we can see from the figure above the baseline characteristics of the patients are age, sex   and presence of comorbidities like cardiovascular disease, hypertension, diabetes mellitus, HIV, chronic liver disease and others. Whereas the other factors are effect modifiers which means if these things are managed properly based on the standards long term survival of patients on dialysis will be better.  






[bookmark: _Toc3074510][bookmark: _Toc29517310]Objectives of the Study
[bookmark: _Toc3074511][bookmark: _Toc29517311]General Objective
To analyze the survival patterns and identifies determinant factors that will have significant association on deaths of adult patients on maintenance hemodialysis for CKD in Bahir Dar Felege Hiwot comprehensive specialized Hospital from November 2007 EC to November 2011 EC.
[bookmark: _Toc3074512][bookmark: _Toc29517312]Specific Objectives
· To assess survival patterns of patients on maintenance hemodialysis for CKD
· To determine the median survival time of patients on maintenance hemodialysis for CKD
· To identify the factors associated with death of patients on maintenance hemodialysis for CKD



[bookmark: _Toc3074513][bookmark: _Toc29517313]Methods and Materials
[bookmark: _Toc3074514][bookmark: _Toc29517314]Study Area and Period
The study is conducted from November 2007EC to November 2011EC at Bahir Dar Felege Hiwot comprehensive specialized Hospital, which is found in Bahir Dar, Northwest Ethiopia; 560km far from the capital city of Ethiopia, Addis Ababa.  It is the long existing hospital in the region and began its work after its construction was executed by the help of government of Germany in 1955E.C/1963 G.C. The hospital landed in an area of 69,760 m2 with primary goal to give service at low cost or even free of charge for those who can’t afford. At the time it was constructed to serve 20,000- 25,000 people but currently it is serving 5-7 million people. Since 2000 E.C it is serving as medical college in collaboration with BDU/CMHS and currently started residency in 5 specialty programs. The hospital has more than 400 beds in all wards and over 80 beds in medical ward and 12 beds in ICU and 35 beds in EOPD with over 3600 admissions in wards 600 admissions in ICU and more than 3000 admissions in EOPD. The dialysis center was owned by private owner for three years then the hospital builds its own dialysis center on January 2010EC the center has 12 dialysis machines operated by 8 dialysis nurses, 2 general practitioners with short training on dialysis.
[bookmark: _Toc3074515][bookmark: _Toc29517315]Study design
This is a retrospective cross sectional study of patients’ clinical data on maintenance hemodialysis for CKD at FHCSH (betweenNovember2007 EC and November 2011EC).
[bookmark: _Toc3074516][bookmark: _Toc29517316]Selection of patients
Dialysis registration book is reviewed to identify patients who are eligible for the study and patients who underwent dialysis for more than 30 days are considered chronic kidney disease patients on maintenance dialysis.
[bookmark: _Toc29517317]Source and Study Population
The source population of the current study is all CKD patients on maintenance hemodialysis at Bahir Dar Felege Hiwot comprehensive specialized Hospital. The study population is all CKD patients on maintenance hemodialysis between November 2007EC and November 2011E.C. who fulfills the inclusion criteria.
[bookmark: _Toc3074518][bookmark: _Toc29517318]Inclusion and Exclusion Criteria
[bookmark: _Toc3074519][bookmark: _Toc29517319]Inclusion criteria
All adult patients (18 years and older) who were on maintenance dialysis for CKD during specified period are included in the study.
[bookmark: _Toc3074520][bookmark: _Toc29517320]Exclusion criteria
1. patients who were started on hemodialysis for acute renal failure 
2. Incomplete medical records
3. Patients transferred to other dialysis center
4. Patients who receive transplant
[bookmark: _Toc3074521][bookmark: _Toc29517321]Study Variables
[bookmark: _Toc3074523][bookmark: _Toc29517322]Dependent variable
Death from any cause (Dead=1, and Alive=0)
[bookmark: _Toc29517323]Independent variables
· Dialysis session per week
· Volume of ultra-filtration per session (in liters)
· Type of vascular access
· Blood pressure control(mmHg)
· Hemoglobin level(mg/dl)
· Age (in years)
· Sex
· Presence of co-morbidities
· Glycemic control
· Erythropoietin and iron treatment 
· Presence of comorbidities 
·   Possible cause of CKD 
[bookmark: _Toc3074524][bookmark: _Toc29517324]Sample size determination
All adult CKD patients on maintenance hemodialysis during the study period in the Felege Hiwot comprehensive specialized hospital dialysis center who fulfill the inclusion criteria are enrolled in the study.
[bookmark: _Toc3074525][bookmark: _Toc29517325]Data Collection Procedures
Medical records of patients on maintenance hemodialysis for end stage renal disease at Felege Hiwot comprehensive specialized hospital dialysis center between November 2007E.C. and November 2011E.C. is reviewed. The data is collected by complete review of patient’s clinical data. Data collectors are trained and supervised during collection. Charts are coded to avoid repetition of recording and findings are cross-checked with dialysis registration book. 
[bookmark: _Toc3074526][bookmark: _Toc29517326]Data Processing and Statistical Analysis
[bookmark: _Toc3074527][bookmark: _Toc29517327]Data Analysis
After data cleared, categorized and coded the data is fed to computer to make it ready for processing and analysis. Data is analyzed by using SPSS version 25 software. Kaplan-Meier survival analysis is used to assess the survival pattern of chronic kidney disease patients on maintenance dialysis. In order to identify the determinant factors that significantly contribute for the deaths of patients on maintenance dialysis the Chi-Square test and binary logistic regression is employed.
[bookmark: _Toc3074528][bookmark: _Toc29517328]Operational Definitions
Patient Outcome in this study refers to condition at the final session of dialysis –dead or alive. Only those deaths without any other plausible explanations (in the absence of any other immediate condition independent of ESRD like trauma) are recorded as relevant. Deaths in the first ninety days of initiation of dialysis are recorded as early mortality. 
Blood Pressure Control is considered to be good when the blood pressure is below 140/90mmHg if above this value considered poor control, hemoglobin level between 9.5 -11.5mg/dl is the recommended value for CKD patients on dialysis if it is below 9.5 considered to be low hemoglobin level.
[bookmark: _Toc3074529][bookmark: _Toc29517329]Ethical Consideration
Ethical clearance is obtained from Institutional Review Committee(IRC) of Bahir Dar University; College of Medicine and Health Sciences.  Letter of permission is obtained from Amhara National regional state (ANRS) Health Bureau and is given to FHCSH Permission Letter is secured from the hospital. The name of patients is not mentioned and the information gained from the chart is used only for research purpose.
[bookmark: _Toc3074530][bookmark: _Toc29517330]
Dissemination and Utilization of Results
The result will be submitted to Bahir Dar University; College of Medicine and Health Sciences, Post graduate; research and community service coordinator office. The result will be communicated to Amhara Regional Health Bureau and Felege Hiwot Comprehensive Specialized Hospital Further effort will be made to publish on national and international Journals.


















[bookmark: _Toc29517331]Result  
 A total of 136 CKD patients on maintenance hemodialysis between November 2007 ec.and November 2011ec.who fulfilled the inclusion criteria are included in the current analysis. Among the participant 80 (58.8%) were male and 56(41.2%)were female, 89(65.4%) of the participants were in the age group between 18 and 54 years. Arteriovenous fistula and temporary catheter were the predominant vascular accesses used for hemodialysis at the hospital. The comorbid conditions at baseline, in the order of most-to-least common, were HTN 72(52.9%), diabetes 27(19.9%), cardiac illness 14(10.3%), HBV/HCV 11(8.1%), RVI 8(5.9%), any malignancy4(2.9%(Table 5.1). 
[bookmark: _Toc30484251]Table 5.1: Background characteristics of 136 patients on maintenance hemodialysis at Felege hiwot comprehensive specialized hospital, November 2007 EC-November 2011EC.
	Variable 
	Category	
	Frequency
	Percentage

	Sex
	Male
Female
	80
56
	58.8%
41.2%

	Age 	
	18-44
45-54
55-64
 65-74                                                                                    
	45
44
29
18
	33.1%
32.3%
21.3%
13.2%

	

Potential causes of CKD
	Diabetics 
Hypertension
GN
PCKD
Cardio renal
unknown

	27
69
21
2
14
3
	19.9%
50.7%
15.4%
1.5%
10.3%
2.2%

	Type of vascular access
	AV-fistula
AV-graft
Temporary catheter
Permanent catheter 
	53
4
76
3
	39%
2.9%
55.9%
2.2%

	Comorbidities 
	HTN 
DM
Cardiac illness
HBV/HCV
RVI
Malignancy(any)
	72
27
14
11
8
4
	52.9%
19.9%
10.3%
8.1%
5.9%
2.9%




Nearly 108(79.2%) of patients were on twice weekly hemodialysis. Out of the total 108 deaths  44(32.3%) deaths occurred in the first 90 days, 32(23.5%) deaths occurred between 3 months and 12 months after initiation of dialysis.
[bookmark: _Toc30484252]Table 5.2: Death period (time) distribution of Patients who were on maintenance hemodialysis for ESRD, Felege hiwote comprehensive specialized hospital, NOV 2007-NOV 2011EC.
	Time (Period)
	Number of Deaths
	Percent of Deaths

	≤3 months
	44
	32.35

	3 to 6 months
	18
	13.23

	6 to 12 months
	14
	10.29

	12 to 24 months
	16
	11.76

	24 to 36 months
	8
	5.88

	36 to 48 months
	8
	5.88




Sepsis and sudden death were the most common causes of death both accounting for nearly 63.87% of the overall mortality figure 5.1. The majority of deaths occurred in the hospital and the cause of death was not known in 18(16.6%) of cases.As there is no routine renal biopsy and other nessary investigations for diagnosis of renal diseases,the real causes of CKD in this setting can not be easily stated.Dignosis of CKD was based on clinical ground only and hypertention was the most common cause of CKD followed by diabetics accounting 50% and 20.9% each respectively.   






[bookmark: _Toc29517247]Figure 5.2: Bar chart of potential causes of CKD for patients on hemodialysis where hypertention is the commenest cause of CKD 
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[bookmark: _Toc29515495][bookmark: _Toc29517248]Figure 5.3: Pie chart of vascular access types of patients on hemodialysis for ESRD,Flege hiwote comprehensive specialized hospital ,NOV2007-NOV 2011EC.
KM curves were generated to show the cumulative survival of the entire cohort during the study. Survival curves were stratified by important factors such as different age groups, gender to visualize the survival experience of dialysis patients. The KM survival curve estimating the overall survival of chronic dialysis patients during the study period is represented in  Figure 5.4, the survival function has been graphed over the study follow-up time. There is a constant decrease in survival function during the study period as it started at 1 and went down in a decreasing direction. 
[image: ]
[bookmark: _Toc29515496][bookmark: _Toc29517249]Figure 5.4: Kaplan-meier curve for time to death of patients on hemodialysis for ESRD ,Felege hiwote comprehensive specialized hopital November 2007-November 2011EC overall survival 
Kaplan – Meier curves  also showed that the type of vascular access used,hemoglobin level,dialysis frequency and erythropoietin treatment significantly affected both short-term and long term survival patterns( Figure 5.5). The median survival in patient using catheter, fistula and permanent catheter was 2, 34 and 44 months respectively (P = 0.013). 
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[bookmark: _Toc29515497][bookmark: _Toc29517250]Figure 5.5: kaplan-meier curves for time to death in patients on hemodialsysis for ESRD,Felege hiwote comprehensive referal hospital,NOV 2007-NOV 2011 EC.Classfied by presence of comorbidities,hemoglobin level,EPOTIN and iron treatement and type of vascular access.

Among the variables included chi square test of association identified type of vascular access, hemoglobin level, erythropoitin & iron treatment, dialysis frequency,age of patients and BP control  to have association with the survival status of patients on maintenance hemodialysis.
On the contrary sex of the patients ,causes of CKD ,glycemic control , ultrafiltration,presence of comorbidities  were found to have no significant association with the survival status of patients on maintainace hemodialysis.
[bookmark: _Toc30484253]Table 5.3: Cross tabulation results of Alive and dead patients on maintenance hemodialysis for ESRD and their characteristics, at Felege hiwote comprehensive hospital, NOV2007-NOV2011EC 
	Variable 
	Category
	Alive 
	dead
	Chi-suare  (Sig.)

	Sex
	Male
Female
	14(17.5%)
14(25%)
	66(82.5%)
42(75%)
	
0.287

	Age 
	18-44
45-54
55-64
65-74
	12(26.7%)
12(27.3%)
3(10.3%)
1(5.6)
	33(73.3%)
32(72.7%)
26(89.7%)
17(94.4%)
	
0.087*

	Comorbidities 
	DM
HTN Malignancy
RVI
Heart failure
HBV/HCV
	8(29.6%)
17(23.9%)
0(0%)
2(25%)
0(0%)
1(9.1%)

	19(70.4%)
54(76.1%)
4(100%)
6(75%)
14(100%)
10(90.9)
	

0.189

	Vascular access type
	AV-fistula
AV-graft
Temporary cathter
Permanent cathter
	19(35.8%)
1(25%)
7(9.2%)

1(33.3%)
	34(64.2%)
3(75%)
69(90.8%)

2(66.7%)
	

0.003*

	Erythropoitein and iron treatment
	Yes
No 
	23(34.3%)
5(7.2%)
	44(65.7%)
64(92.8%)
	0.00*

	Hemoglobin level 
	<9
.>=9-11
	13(13.8%)
15(35.7%)
	81(86.2%)
27(64.3%)
	0.004*

	Dialysis frequency
	Once/week
Twice/week
	1(3.6%)
27(25%)
	27(96.4%)
81(75%)
	0.012*

	Bp control
	Good
Fair 
poor
	19(26.4%)
8(19%)
0(0%)
	53(73.6%)
34(81%)
21(100%)
	0.029*

	Glycemic control 
	Non-diabetic
Good
Fair
poor
	20(18.3%)
7(41.2%)
1(11.1%)
0(0%)
	89(81.7%)
10(58.8%)
8(88.9%)
1(100%)
	
0.139

	Potential cause of CKD 
	DM
HTN
GN
PCKD
Cardio renal
unknown
	8(29.6%)
16(23.5%)
3(14.3%)
0
0
0
	19(70.3%)
52(76.5%)
18(85.7%)
2(100%)
14(100%)
3(100%)
	

0.152

	Ultrafiltration 
	<1L
>=1-2L
>=2-3L
	4(15.4%)
17(23.6%)
7(18.4%)
	22(84.6%)
55(76.4%)
31(81.6%)
	
0.62


Note: Variables which have significant association with the outcome are starred (*).  
From cross tabulation; chi square significance value (p-value) < 0.1 was taken as variable selection criteria for further analysis i.e. Multivariable Logistic Regression to assess determinants of survival status of patients on maintenance hemodialysis for ESRD.
Based on the multivariable logistic regression analysis the type of vascular access is an independent predictor of mortality, with the highest mortality observed among those using themporary catheter (p=0.013;AOR 3.5, 95% CI;1.3-9.8). Survival among patients undergoing dialysis once per week is also inferior to those udergoing dialysis twice per week with(p=0.035,OR 1.5,95% CI 0.82-2.2).Lower hemoglobin level was also found to be significant predictor of mortality(p=0.005;AOR3.6,95% CI 1.46-8.2)
The results suggest that the use of erythropoietin and iron treatment at the time of dialysis initiation was strongly associated with improved survival outcome (p=0.006,AOR 4.6,95% CI 1.55-13.8) compared with those patients not taking these medications.
[bookmark: _Toc30484254]Table 5.4: Multivariable logistic regression analysis to predict factors influencing mortality of patients on maintenance hemodialysis for ESRD, Felege Hiwote comprehensive hospital, NOV2007-NOV2011EC.
	Variables
	p-value 
	Adj.OR
	95% CI

	Erythropoitein and iron treatment
	0.006
	4.6
	1.55-13.8

	Vascular access type
	0.013
	3.5
	1.3-9.8

	Hemoglobin level
	0.005
	3.6
	1.46-8.2

	Dialysis frequency
	0.035
	1.5
	0.82-2.2

	BP control
	0.518
	0.7
	0.24-2.03

	Age of patients
	0.126
	0.97
	0.38-2.47



[bookmark: _Toc29517332]Discussion
Analysis of data at the end of 4 years revealed an estimated mortality rate of 79.4% which is higher than that reported by a study done in India, Chandrasekhar et al., (20) in which 19 patients died out of 96 patients at the end of 2 years with an estimated mortality rate of 19.8% ,in our study out of 108 deaths 44(32.3%) deaths occurred in the first 90 days after initiation of dialysis and 32 (23.3%) deaths occurred between 90 days and 365 days after initiation of hemodialysis, indicating a high period of risk in the first 12 months after initiation of dialysis. Similar results were seen in a study done by Shibiru et al, (23). which was a retrospective analysis of 91 patients on maintenance hemodialysis of 8 years’ duration in Ethiopia (Addis Ababa), 62.1% of patients surviving their 90th day after starting dialysis with median survival was 263 days.
In our study the median survival was 210 days with 67.7% of patients surviving the first 90 days after starting dialysis and 44.2% surviving their 1st year and only 14.7% reach 3rd year after initiation of hemodialysis. The figure is better than the Ghanaian study with median survival of 90 days and only 45% patients reaching their 90th day after starting dialysis. A similar study done in Nigeria also show that the overall cumulative survival was 66.3% for all patients that survived their 90th days and approximately 25% survived to 366 days(9). When compared with the long term survival in developed countries where the 2,5, and 10 years survival was 67%,35%, and 11% respectively(11), this finding is negligible.
About 39% of deaths occurred due to sepsis alone, mostly as a result of vascular access related infections, which is consistent with other studies (23). These can also be seen from the result that 76(55.9%) of patients in this study had temporary catheter as a vascular access and the death toll in these groups was 90.8%, much higher than other groups and temporary catheter as vascular access was associated with a poor outcome as compared to AV-fistula and these result is similar with other studies done in sub-Sahara African countries.
Nearly 20.6% of patients were on once weekly hemodialysis and 79.4% of patients on twice weekly hemodialysis and there is no patient on 3 times weekly basis. It is known fact that the optimum dose of hemodialysis is to maximize rehabilitation in ESRD patients. Treatment failure and patient morbidity are related to inadequate dialysis dose  (20). In this study survival among patients undergoing dialysis once per week is inferior to those undergoing dialysis twice per week(p=0.005), with death toll in these group is 96.4% which is much higher than those undergoing twice per week which is 81%. These highlights the importance of adequate dialysis in improving the survival outcome of patients on hemodialysis.  
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[bookmark: _Toc29515498][bookmark: _Toc29517251]Figure 5.6: Kaplan-Meier Survival curve of Patients related with dialysis frequency




[bookmark: _Toc29517333]Conclusion 
Our findings indicate that early mortality in patients on maintenance hemodialysis is disproportionately high. The most common causes of death were sepsis and sudden death. Type of vascular access, hemoglobin level and taking erythropoietin and iron treatment are the independent predictors of mortality in this study, and increased frequency of dialysis also conferred survival advantage. However, there appeared to be no significant difference in terms of survival among diabetics and non-diabetics. 
Recommendation 
These data suggest that all measures to reduce incidence of infection should be undertaken including preparing CKD patients before starting dialysis on their follow-up, counseling to have AV-fistula and reducing number of patients with temporary catheter as vascular access for dialysis. And also reducing the cost of dialysis so that all patients can get adequate dialysis (3x per week sessions) and get erythropoietin and iron treatment. If possible since short term and long term survival is very low for patients on hemodialysis it is better to increase number of patients undergoing renal transplant.        
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[bookmark: _Toc29517335]Check List for Patients Clinical Data
1. Gender of the patients
A. 
B. Male           
C.  Female
2. Age of the patient
A. 
B. 18-44 years
C. 45-54 years
D. 55-64 years   
E. 65-74 years
F. ≥75 years


3. 
4. If diabetic is he/she on medication
A. 
B. Yes        
C.  No
5. 
6. How is the glycemic control?
A. 
B. Good       
C.  Fair
D.  Poor
7. 
8. If hypertensive is he/she on medication
A. 
B. Yes          
C. No
9. 
10.  How is the BP control?
A. 
B. Good        
C.  Poor
11. 
12. Modality of dialysis
A. 
B. Peritoneal dialysis   
C.  Hemodialysis
13. 
14. What is the type of access of the patient?
A. 
B. AV fistula     
C. Tunneled central line
D. AV graft        
E. Non tunneled central line


15. Frequency of dialysis session per week
A. 
B. Once              
C. Twice 
D. Three times
16. 
17. Duration of dialysis per session 
A. 
B. Three hours           
C. Three and half hours
D. Four hours
18. 
19. Hemoglobin level
A. 
B. Less than 9.5mg/dl        
C. 9.5-11.5
D. Greater than 12
20. 
21. Potential cause of CKD identified 
A. 
B. Diabetes mellitus 
C. HTN
D. Glomerulonephrities   
E.  PCKD
22. 
23. 
24. 
25. Outcome of the patient
A. 
B. Alive      
C. Dead
D. Unknown (left the center)
26. 
27. Cause of the death 
A. Sepsis           
B. CVD.
C. Uremic complications    D. sudden death    E. unknown
28. For how long was the patient on dialysis
A. 
B. ˃3month ≤6 months    
C. ˃ 6 moth ≤ 12 months
D. ˃12months - ≤24 months        
E. ˃ 24 moths - ≤ 36months  
F. ˃ 36 months-=<48 months
                  F.>48 months
29. EPO treatment 
A. 
B. [bookmark: _GoBack]Yes                            B. No
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