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Abstract  

Background and Aim: In recent years, as the world faces a rising prevalence of chronic diseases, 

such as chronic kidney disease (CKD), there has been a growing focus on evaluating health 

outcomes related to different dialysis methods. This study includes examining the comparative 

survival outcomes between peritoneal dialysis (PD) and hemodialysis (HD).  

 

Patients and Methods: A total of 856 hemodialysis and 286 peritoneal hemodialysis adult patients 

were investigated in the Department of Nephrology, Khyber Teaching Hospital, Peshawar from 

March 2022 to April 2023. All the patients diagnosed of end-stage renal disease successfully 

undergone a comprehensive modality assessment were included. Hemodialysis and peritoneal 

dialysis were the predictors for mortality from any causes as an outcome.  

 

Results: A total of 1142 end-stage renal disease patients including 856 hemodialysis and 286 

peritoneal hemodialysis were investigated. The overall mean age of HD and PD patients was 

62.5±6.8 years and 60.4±8.56 years respectively. In general, individuals with HD (hemodialysis) 

exhibited advanced age and a greater prevalence of causes such as hypertension, diabetes, 

cerebrovascular disease, coronary artery disease, malignancy, congestive heart failure, and 

peripheral vascular disease. We observed a significant interaction between age and dialysis 

approach (P = 0.01), along with a time-dependent connection between dialysis method and survival. 

For the elderly population (aged <65and ≥65 years), there was no statistically notable contrast in 

overall mortality rates between HD and PD.  

 

Conclusion: Hemodialysis (HD) and peritoneal dialysis (PD) show comparable mortality rates in 

newly initiated dialysis patients fulfilling both the treatment options. The later preferred by patients 

having satisfactory financial status.   
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INTRODUCTION  

The onset of end-stage renal disease (ESRD) typically results in a swift decline in health unless 

renal replacement therapy (RRT) is initiated promptly. For the majority of adult patients, this 

involves undergoing dialysis treatment. There are two primary methods of dialysis: hemodialysis 

and peritoneal dialysis. These modalities vary both in their technical aspects and the level of patient 

involvement required. The population of patients in need of ongoing dialysis treatment continues to 

grow [1]. The selection of a specific dialysis method has become a crucial decision, as it not only 

impacts the allocation of resources for renal replacement therapy programs but also plays a 

significant role in determining the quality of life and survival of patients [2, 3]. While there is 

substantial evidence available regarding survival rates in dialysis, the matter of whether there is a 

survival difference between various dialysis modes remains a contentious topic [4-8]. Many of these 

studies define their primary outcome as all-cause mortality, which encompasses all deaths within 

the study group, without distinguishing specific causes of death [9, 10]. In general, such approaches 

are less informative when it comes to estimating the prognosis of chronic kidney disease (CKD) 

patients undergoing dialysis therapy [11]. 

 

In survival analysis, when the focus is on examining deaths related to specific causes, challenges 

can arise from issues such as determining the cause of death for a patient, dealing with multiple 

causes of death within a cohort, or the complexity of attributing death to a single cause [12]. In 

addressing these concerns, the techniques employed in relative survival analysis can directly assess 

the excess mortality of a patient group with a particular disease compared to the mortality 

experienced by the general population. This approach allows for the estimation of net survival [13]. 

Numerous observational studies have been conducted to compare peritoneal dialysis (PD) and 

hemodialysis (HD) in this context, yielding varied and inconclusive findings [14-16]. Therefore, 

this study includes examining the comparative survival outcomes between peritoneal dialysis (PD) 

and hemodialysis (HD).  

 

METHODOLOGY  

A total of 856 hemodialysis and 286 peritoneal hemodialysis adult patients were investigated in the 

Department of Nephrology, Khyber Teaching Hospital, Peshawar Pakistan from March 2022 to 

April 2023. All the patients diagnosed of end-stage renal disease who had undergone at least one 

outpatient dialysis session and had successfully undergone a comprehensive modality assessment 

were included. Hemodialysis and peritoneal dialysis were the predictors for mortality from any 

causes as an outcome. Data components comprise comprehensive details regarding demographic 

factors, concurrent medical conditions, laboratory measurements, the prior course of pre-dialysis 

medical attention, and the urgency of initiating dialysis treatment. The system records all alterations 

in dialysis techniques, hospital admissions, procedures involving vascular access, transplant 

surgeries, patients who are no longer under observation, individuals transferred out of the program, 

and instances of mortality. Distinct groups of patients: (1) conventional cohort, (2) eligible cohort, 

and (3) eligible outpatient cohort. 

 

SPSS version 26 was used for descriptive statistics. The frequency was documented for categorical 

variables, while for numerical variables, the mean ± standard deviation or median with range was 

reported as suitable. Survival techniques were employed to examine mortality disparities based on 

dialysis mode within the three distinct groups. Interaction terms were retained exclusively when 

they demonstrated significance at a threshold of P < 0.05. 
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RESULTS 

A total of 1142 end-stage renal disease patients including 856 hemodialysis and 286 peritoneal 

hemodialysis were investigated. The overall mean age of HD and PD patients was 62.5±6.8 years 

and 60.4±8.56 years respectively. . In general, individuals with HD (hemodialysis) exhibited 

advanced age and a greater prevalence of causes such as hypertension, diabetes, cerebrovascular 

disease, coronary artery disease, malignancy, congestive heart failure, and peripheral vascular 

disease. We observed a significant interaction between age and dialysis approach (P = 0.01), along 

with a time-dependent connection between dialysis method and survival. For the elderly population 

(aged <65 and ≥65 years), there was no statistically notable contrast in overall mortality rates 

between HD and PD. Demographic details and baseline characteristics are shown in Table-I. 

Survival information concerning different groups are shown in Table-II. Table-III displays the 

hazard ratios representing the adjusted risk of mortality for peritoneal dialysis compared to 

hemodialysis. 

 

Table-I Demographic details and baseline characteristics of HD and PD patients 
Variables Hemodialysis patients 

(N=856) 

Peritoneal Patients 

(N=286) 

Age (years) [Mean ± SD] 62.5±6.8 60.4±8.56 

Gender N (%) 

Male 

Female 

 

522 (61%) 

334 (39%) 

 

166 (58%) 

120 (42%) 

BMI (Kg/m2) 23.6 23.9 

Educational status 

Illiterate 

Educated 

 

76 (8.9%) 

780 (91.1%) 

 

24 (8.4%) 

262 (91.6%) 

Causes of chronic Kidney diseases 

Diabetes 

Hypertension 

Obstructive 

Polycystic kidney disease 

Tubulointerstitial 

Glomerular 

Pyelonephritis 

 

330 (38.6%) 

214 (25%) 

70 (8.2%) 

26 (3.0%) 

14 (1.6%) 

68 (7.9%) 

9 (1.1%) 

 

136 (47.6%) 

68 (23.8%) 

12 (4.2%) 

6 (2.1%) 

3 (1.0%) 

28 (9.8%) 

3 (1.0%) 

Laboratory parameters 

Hemoglobin, g/dL 

Albumin (g/dL) 

Lymphocyte count 

Ferritin (ng/mL) 

 

10.3 [8.7-11.9] 

3.9 [3.4-4.2] 

2538 [1760-3780] 

318 [154.5-585.6] 

 

11.4 [10.1-12.7] 

3.6 [3.1-4.0] 

2665 [1900-4350] 

301.2 [151-560] 

Comorbidities 

Diabetes 

Hypertension 

Ischemic cardiovascular disease 

Cerebrovascular disease 

Heart failure 

 

402 (47%) 

652 (76.2%) 

112 (13.1%) 

36 (4.2%) 

124 (14.5%) 

 

148 (51.7%) 

228 (79.7%) 

34 (11.9%) 

12 (4.2%) 

40 (14%) 

 

Table-II Survival information concerning different groups 
 Conventional 

cohort 

Eligible cohort Eligible outpatient 

cohort 

Event Rate in HD 0.63 0.46 0.39 

Event Rate in PD 0.41 0.37 0.32 

Unadjusted HRPD:HD 

(CI=95%) 

0.57 (0.45-0.74) 0.77 (0.59-0.99) 0.81 (0.59-1.10) 

Adjusted HRPD:HD 

(CI=95%) 

Ref 1.07 (0.80-1.41) 1.20 (0.84-1.64.5) 
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Table-III: hazard ratios representing the adjusted risk of mortality for peritoneal dialysis compared 

to hemodialysis 
Adjusted Risk Hazard ratio (HR) 

Traditional Age (<65 years) 0.60 

Traditional Age (>65 years) 0.91 

Eligible 1.07 

Eligible Outpatients 1.21 

 

DISCUSSION: 

The present study mainly reported Hemodialysis (HD) and peritoneal dialysis (PD) showing 

comparable mortality rates in newly initiated dialysis patients who qualify for both treatment 

options. The health results of individuals undergoing long-term dialysis have demonstrated 

enhancement throughout the previous seven decades [16, 17]. Nevertheless, in relation to survival 

results, there remains significant room for improvement. Patients on chronic dialysis, alongside the 

broader populace, may face potential hazards linked to their way of life, surroundings, unforeseen 

incidents, and various factors that can contribute to a decline in their health condition. Only a 

limited number of research studies have tackled the challenge of comparing survival rates in 

dialysis patients with those in the general population without chronic kidney disease (CKD) [18].  

 

The present investigation compared hemodialysis (HD) and peritoneal dialysis (PD) and made an 

effort to enhance comparability between the two groups by exclusively considering patients who 

were considered suitable for PD after a comprehensive multidisciplinary evaluation. Initially, we 

observed no disparity in survival between the two treatment modalities among patients aged 70 

years or older. However, within the traditional cohort, our analysis revealed that PD was correlated 

with a reduced risk of mortality among younger patients. 

 

Our analysis mainly focused on the association of dialysis modalities with patient survival among 

those who fulfilled the both HD and PD eligible criteria. Up to dates, there is no specific research 

conducted regarding these correlation. Ideally, studies should focus on this specific population [19]. 

Unfortunately, most registries lack data regarding eligibility. In our investigation, we determined 

PD eligibility using a systematic approach that underwent centralized review to increase 

translucency. Individuals without going through dialysis modality and ineligible for PD were 

considered to have higher comorbidities and older age [20].  

 

An earlier study estimated the prevalence of eligible PD patients reported varied range from 64% to 

83% in newly diagnosed dialysis patients [21]. Consequently, a significant role in the underlying 

differences in patient characteristics of PD and HD patients was played by PD eligibility. The 

subset of patients ineligible for PD may inherently have a poorer prognosis, and their inclusion in 

previous analyses could have led to biased findings [22]. 

 

Another research study calculated both global and net survival rates within a cohort of prevalent 

chronic dialysis patients, comparing them with the expected survival rates in the general population. 

An important distinction emerged concerning survival when comparing the dialysis population with 

the reference population not on dialysis. Notably, statistically significant disparities were identified 

in terms of net survival between hemodialysis (HD) and peritoneal dialysis (PD). Net survival 

proved to be higher in HD patients compared to those on PD, indicating an advantage for the HD 

group. There is a pressing need for additional studies to address the issue of imbalance between 

these two patient populations and the resulting challenge of confounding factors [23]. 

 

Other findings indicate that peritoneal dialysis (PD) patients experienced consistently lower 

mortality risk throughout the initial two years following the start of dialysis treatment, despite 

variations in the censoring of transplantations and a higher likelihood of switching dialysis 
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modalities among PD patients [24]. A study conducted by Xu et al. [25] proposed that the reduced 

risk of death observed in PD patients might be attributed to sicker individuals, who did not receive 

prior nephrologist care, being more inclined to initiate hemodialysis (HD). This could potentially 

explain the higher mortality rate observed among HD patients during the early stages of dialysis. 

Although we lacked reliable data on pre-dialysis nephrology care, our results from the MSM 

(marginal structural model) analysis did not reveal a significantly different trend in terms of early 

survival advantage within the first 6-12 months. 

 

CONCLUSION  

Hemodialysis (HD) and peritoneal dialysis (PD) show comparable mortality rates in newly initiated 

dialysis patients fulfilling both the treatment options. Moreover, the survival rate showed no 

variation and effect on dialysis modality with time. . The later preferred by patients having 

satisfactory financial status.   
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