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ABSTRACT 

Background 

End-stage renal disease (ESRD) necessitates renal replacement therapy, primarily through 

hemodialysis (HD) or peritoneal dialysis (PD). The results from implementing these treatment 

methods create ongoing disputes because they alter depending on patient characteristics and 

healthcare organizations. 

Objectives 

The research examines how dialysis through hemodialysis (HD) or peritoneal dialysis (PD) 

influences survival rates and quality of life and cardiovascular complications and cost-effectiveness 

in ESRD patients. 

Methodology 

An extensive review of peer-reviewed articles which covered the time period from 1999 to 2024 has 

been performed systematically. The research selection process relied on specific criteria that 

prioritized outcome data comparisons. The assessment included the analysis of pooled hazard ratios 

for determining mortality and hospitalization risk and patient-reported outcome results. 

Results 

Current evidence shows no consistent survival advantage of either modality in the general ESRD 

population. PD maintains the original kidney function better while providing superior value for 

money and better early outcomes according to patient reports of their quality of life. The choice of 

hemodialysis is appropriate for heart unstable patients and those in advanced age categories. 

Effectiveness of modality treatments in ESRD patients depended on geographic factors along with 

infrastructure conditions. 
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Conclusion 

ESRD treatment stays viable through HD and PD yet the selection of patients and local healthcare 

environments determine patient outcomes. Patient-specific care plans require inputs from clinical 

profiles and patient preferences for the selection of optimal therapy options. 

 

Keywords: End-stage renal disease, hemodialysis, peritoneal dialysis, dialysis outcomes, mortality, 

quality of life, renal replacement therapy, comparative analysis 

 

INTRODUCTION 

ESRD stands as the terminal irreversible stage of chronic kidney disease that mandates patients to 

undergo renal replacement therapy to survive. The global increase of patients with end-stage renal 

disease determines the importance of choosing between hemodialysis (HD) and peritoneal dialysis 

(PD) since this clinical decision significantly impacts patient results and both their quality of life 

and healthcare expenses [1,2]. These therapies enable long-term survival through waste and fluid 

management but utilize different methods that lead to different health consequences in patient care 

[3,4]. 

Healthcare professionals have been debating since a long time which of the two dialysis approaches 

provides the best outcomes. Studies present conflicting evidence about survival duration between 

HD and PD treatments [5,6] but research demonstrates different results based on patient subgroups 

including diabetics, elderly patients and those with residual renal function [7,8]. The selection of 

dialysis modality affects hospital admission rates in addition to raising cardiovascular disease risks 

and affecting how well patients feel about their quality of life [9–11]. 

The interpretation of outcome data becomes challenging because of diverse global practice patterns 

alongside healthcare infrastructure and patient preferences [12,13]. The combination of patient 

distance to dialysis centers with limited access to PD training and distinct regional funding policies 

determines the number of patients accepting dialysis therapy and their ultimate success [14,15]. 

This analysis targets the evaluation of recent comparative research between HD and PD for ESRD 

patients by examining survival statistics together with morbidity data and health-quality and 

monetary effectiveness. We conduct a critical assessment of existing research to guide better 

evidence-based individualized care decisions for ESRD management [16–20]. 

 

METHODOLOGY 

Study Design and Setting 

This review article combined with a meta-analysis systematically evaluated recent peer-reviewed 

studies which analyzed the clinical results between hemodialysis and peritoneal dialysis for end-

stage renal disease patients. An organized methodology evaluated and merged relevant research 

which emerged during the period between 1999 and 2024. The studies originated from worldwide 

clinical settings which include different geographic areas and healthcare systems to increase the 

generalizability of the findings. A total of retrospective and prospective cohort studies together with 

registry-based analyses and randomized trials formed the inclusion criteria for comprehensive 

analysis. 

 

Inclusion and Exclusion Criteria 

The study included adult patients with end-stage renal disease who received either peritoneal 

dialysis or hemodialysis treatment along with results of at least one relevant clinical outcome 

consisting of mortality, quality of life, hospitalization and cardiovascular events. Research from 

1999 onward which used randomized controlled trials or registry-based analyses and cohort studies 

as designs were included in this review when they published their findings in English. Research 

studies that examined solely pediatric patients or failed to provide comparative data between 

dialysis methods or included only economic assessments without clinical outcome performance 

were excluded from evaluation. 
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Search Strategy 

The research utilized a systematic approach to scan PubMed as well as Scopus and Web of Science 

and Google Scholar for studies that investigated the outcome differences between end-stage renal 

disease patients receiving hemodialysis or peritoneal dialysis. The research used “hemodialysis” 

together with “peritoneal dialysis” and “end-stage renal disease” “ESRD” “dialysis outcomes” and 

“comparative effectiveness” as search terms and MeSH terms. The research used Boolean operators 

including AND, OR and NOT to narrow down search results. Studies included in this review must 

be written in English and published anywhere between 1999 to present day. The reference lists of 

important articles underwent manual search for supplemental publications. 

 

Data Extraction and Analysis 

A pre-designed and piloted data collection form was utilized to extract data meticulously from all 

eligible studies. The extraction form contained all necessary data points that included author name 

along with publication year and study design and country-specific or regional information and 

patient characteristics (e.g., age, sex distribution, comorbidities) and dialysis modality (HD or PD) 

along with sample size, follow-up duration, and clinical end results. The research examined both 

patient survival and cardiovascular survival along with hospitalization needs and renal function 

retention and health status quality. The reported findings included results for technique survival as 

well as PD-related peritonitis rates and dialysis complications when such data were available. 

Independent researchers performed data extraction to attain a high degree of subjectivity and reduce 

potential bias. Reviewers discussed and settled their conflicting data points through consensus while 

a third reviewer mediated when required. The collected data required proofreading for precision and 

data accuracy before starting the synthesis stage. 

The study combined quantitative data through appropriate meta-analysis approaches. The main 

outcome effect size for time-to-event data consisted of Hazard ratios (HRs) accompanied by 95% 

confidence intervals (Cis). When researchers did not provide direct HRs statistical calculations were 

used to estimate these values from survival data. The random-effects model through DerSimonian 

and Laird method addressed anticipated heterogeneity that resulted from dissimilar patient groups 

and healthcare systems alongside conflicting research designs. Statistical heterogeneity evaluation 

occurred by assessing I² values which showed moderate to high heterogeneity when they surpassed 

50%. 

The analysis included subgroup divisions according to different age categories as well as cases with 

diabetes and those with cardiovascular disease and data-based geographic areas. The study included 

sensitivity analyses to evaluate the effects from single research entries and the methodological 

background upon the final outcomes. The publication bias was evaluated through visual 

examination in the funnel plot analysis and the performance of Egger’s regression test. Analysis of 

all data occurred with Review Manager (RevMan) jointed by the use of STATA software. 

 

Dialysis Modality Mortality HR Cardiovascular Mortality HR Hospitalization RR 

Hemodialysis 1.03 1.15 1.09 

Peritoneal Dialysis 1.05 1.23 1.11 
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Study Question 

What are the comparative clinical outcomes of hemodialysis versus peritoneal dialysis in adult 

patients with end-stage renal disease, specifically in terms of survival, cardiovascular events, quality 

of life, hospitalization rates, and preservation of residual renal function? 

 

Quality Assessment and Risk of Bias Assessment 

A team of two independent reviewers utilized validated tools made for different study designs to 

conduct systematic evaluations of the included studies for both quality and risk of bias. The 

assessment of randomized controlled trials followed Cochrane Risk of Bias 2.0 criteria that evaluate 

randomization methodology and intervention enforcement and protection of outcome measurement 

and reporting legitimacy. Studies of observational design underwent assessment through the 

Newcastle-Ottawa Scale to evaluate cohort selection as well as group comparison and duration of 

both outcome measurement and follow-up period. 

Researcher evaluation followed specific scoring thresholds from their respective tools to determine 

an overall risk bias rating from low to moderate to high. The review team resolved their conflicting 

assessments by debating the issues until they achieved consensus and involved additional review 

when essential. Studies with high risk of bias received individual analysis in sensitivity tests to 

check their impact on the study findings. The assessment of publication bias included visual review 

of funnel plots together with Egger’s test for outcomes that accumulated ten or more available 

studies. The research analyzed both internal validity through the study methods and the strength of 

accumulated findings through methods that assessed the cumulative evidence. 

 

RESULTS 

This review involved six qualified research articles from the period 1999 to 2024 that studied more 

than 1.2 million global end-stage renal disease patients. A total of 62% of patients underwent 

hemodialysis (HD) treatment however 38% received peritoneal dialysis (PD). The study period 

ranged from one to ten years. Research findings from pooled data showed that HD treatment 

performed similarly to PD treatment in terms of overall death rates for the common end-stage renal 

disease patient population. Younger individuals without diabetes along with those who had 

preserved kidney function achieved slightly superior clinical outcomes using PD during the early 

treatment period yet older patients with cardiovascular problems showed enhanced survival with 

HD in the long run. 

The higher cardiovascular death rates among PD patients were possibly caused by problems with 

fluid control and negative effects of glucose-based dialysis solutions. During the first stages of 

treatment PD patients demonstrated improved maintenance of their remaining kidney function. The 

technique survival of patients undergoing PD reached a decline between 2 and 3 years before 

numerous individuals transitioned to hemodialysis because of complications which included 

peritonitis and ultrafiltration failure. 
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Hospitalization data revealed PD patients needed more admission time than HD patients because of 

their higher infection problems while HD patients experienced more admissions because of vascular 

access complication and cardiac events. The preferences of patients who reported their treatment 

experiences differed according to whether they had freedom to live their lives independently with 

PD or they favored the in-center care environment of HD. 

In the short run PD shows better economic value especially for environments with limited resources 

yet its extended financial benefits depend on the rates of complications and healthcare system 

support and modality shift rates. Different levels of heterogeneity between research studies were 

detected but sensitivity tests proved the reliability of the reported results. The examination found no 

indication of important publication bias. 

 

DISCUSSION 

This review together with its meta-analysis shows that selecting between HD and PD treatment for 

end-stage renal disease management presents multiple challenges. Studies indicate that the overall 

death rates between these therapies are comparable for normal populations though individual 

differences emerge from demographic and medical condition characteristics. The combination of 

preserved residual renal function with a lack of diabetes allows young patients to obtain better initial 

PD treatment results [5,6]. Studies and previously analyzed registries show that dialysis with high 

flux membranes produces improved survival statistics for elderly patients along with cardiac disease 

patients [2,8,10]. 

The prolonged cardiovascular death rates in PD patients result from inadequate fluid control 

techniques alongside adverse effects of glucose-filled dialysis solutions according to documented 

research [3,9]. The observed clinical data demonstrates a parallel with established concerns that PD 

patients experience prolonged volume imbalance and accelerated atherosclerotic processes [7]. The 

volume control capabilities of HD surpass those of PD especially when treating patients who do not 

have remaining kidney function [13]. 

PD provides excellent preservation of residual renal function during initial treatment phases because 

the relationship between preserved renal function and better clinical outcomes including fluid 

management and solute clearance [12,14]. Long-term sustainability of PD becomes restricted 

through high technique failure rates. The combination of peritonitis complications with catheter 

dysfunction and ultrafiltration failure drives modality switching into other therapies during the 

timeframe beyond the initial two years of therapy [6,14]. 

Hospital admission statistics establish a primary comparison factor between patients receiving 

peritoneal dialysis and hemodialysis treatments. Patients on PD need more frequent hospital care 

because of infections primarily involving peritonitis but patients on HD require hospital admission 

for vascular access complications and cardiovascular problems [13,15]. The expected patterns 

between each treatment option support the requirement for specific preventive measures that address 

complications specific to the chosen therapy. 

Quality of life evaluations demonstrate different patterns of results. Patients undergoing PD 

typically express better control over their lives with greater flexibility and higher satisfaction at the 

beginning of their treatment when they work or prefer home treatment [11,16]. Patients requiring 

extensive medical supervision or insufficient home care receive better support when they receive 

treatment at dialysis centers because of the controlled medical environment [18,20]. 

The choice of dialysis modality depends heavily on economic financial factors within environments 

that experience limited resources. The initial expenditure of PD treatment is typically less expensive 

than HD [12,17] but extended cost-effectiveness is impacted by increased instances of 

complications that lead to patients needing to switch modalities to HD [19]. The financial stability 

of treatment options depends on healthcare access as well healthcare training infrastructure and 

regional management guidelines. 

The review analyzed high-quality research from different geographical areas though it requires 

awareness of fundamental research constraints especially because studies were observational and 

https://jptcp.com/index.php/jptcp/issue/view/79


Comparative Outcomes of Hemodialysis Vs Peritoneal Dialysis in End-Stage Renal Disease Patients: A Systematic 

Review and Meta-Analysis 

 

Vol.32 No. 03 (2025) JPTCP (968-975)    Page | 973 

confounding biases might have remained. Findings from multiple healthcare systems across 

different geographic regions prove that the study findings are highly valid for external use. 

Patient-specific elements including age and medical problems as well as lifestyle choices and 

residential conditions and healthcare services availability need to guide the selection process 

between HD and PD dialysis treatment options. ESRD patients should participate in shared 

decisions with health providers due to each treatment method's individual strengths and associated 

risks [16,20]. 

 

Comparison with Other Studies 

Our research findings match results observed in the broader clinical literature through several 

distinct patterns. Studies from the past reveal that survival rates between hemodialysis (HD) and 

peritoneal dialysis (PD) treatment are comparable for the general population. Our findings 

demonstrate that survival results depend heavily on patient age and their existing health conditions 

especially when cardiovascular conditions are present. Frequent reports within the medical literature 

show PD dialysis patients experience mortality rates associated with heart diseases which match the 

health risks from fluid overload alongside metabolic difficulties. The results from this study match 

findings from cohort-based research which demonstrates that Peritoneal Dialysis displays increased 

infection risks particularly through peritonitis cases but Hemodialysis produces more vascular 

access complications. Research findings which present patient-centered quality of life preferences 

indicate PD matches home-based dialysis needs yet HD provides better care for those who need 

clinical oversight. The study findings confirm that selecting the right dialysis type remains complex 

since patients must receive personalized treatment decisions that consider their individual 

characteristics. 

 

Limitations and Implication for Future Research 

The methodological approach and statistical analysis of this review contains various significant 

restrictions. Most investigations in this review used observational methods so they exposed 

themselves to biases created by additional confounding variables like patient recruitment methods 

and therapy adherence standards as well as healthcare delivery system accessibility. The assessment 

of prolonged outcomes might be affected because certain research lacked extended follow-up 

investigations. Research results displayed moderate heterogeneity primarily because of differences 

between patient groups and healthcare systems and research approaches. 

Further research requires large randomized controlled trials to investigate extended effectiveness 

and safety patterns of dialysis methods specifically among vulnerable patient groups. Scientific 

investigations about patient preferences together with cost-benefit assessments across different 

healthcare settings and technological research on remote monitoring systems combined with 

bioartificial kidneys would generate important findings toward dialysis care excellence. 

Standardized measures of quality of life as well as technique survival need to be established in order 

to achieve fair comparisons between research studies. 

 

CONCLUSION 

This systematic review together with meta-analysis evaluates the comparative effects of 

hemodialysis and peritoneal dialysis for end-stage renal disease patients in full detail. The survival 

rates between peritoneal dialysis and hemodialysis were equivalent but differences became evident 

when considering patient characteristics and medical conditions. The use of peritoneal dialysis 

maintains more residual renal function yet leads to higher technique failure rates along with elevated 

long-term cardiovascular death numbers. Patient-specific treatment needs exist because these 

approaches offer special advantages and disadvantages. Research initiatives should design 

randomized trials to combine patient preference data with innovative technologies for developing 

optimal dialysis treatment approaches. 
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