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Introduction

The management of end-stage renal disease (ESRD) necessitates a careful con-
sideration of dialysis modalities, with hemodialysis (HD) and peritoneal dialysis
(PD) being the primary options. This review aims to provide a comprehensive
overview of the comparative effectiveness and patient outcomes associated with
these two life-sustaining treatments. Hemodialysis, a well-established therapy, in-
volves filtering the blood externally through a dialyzer, typically performed in a clin-
ical setting multiple times per week. Peritoneal dialysis, on the other hand, utilizes
the patient's own peritoneal membrane as a natural filter, allowing for more fre-
quent or continuous exchanges, often at home. The choice between these modal-
ities is complex and influenced by a multitude of factors, including patient-specific
characteristics, medical conditions, and personal preferences. Understanding the
nuances of each approach is crucial for optimizing patient care and improving
quality of life for individuals living with ESRD. The long-term survival rates as-
sociated with both hemodialysis and peritoneal dialysis have been shown to be
comparable, underscoring the importance of a personalized approach to treatment
selection. Patient preference, the presence of comorbidities, and socioeconomic
factors all play significant roles in guiding this critical decision-making process. A
thorough individual patient assessment and shared decision-making between the
patient and healthcare team are paramount in determining the most appropriate
dialysis modality. [1]

Beyond survival rates, the impact of dialysis on a patient’s daily life and overall
well-being is a key consideration. Patient-reported outcomes, such as quality of
life and treatment satisfaction, offer valuable insights into the subjective experi-
ence of living with ESRD. Studies focusing on these aspects reveal that individuals
undergoing peritoneal dialysis often report higher levels of satisfaction and a bet-
ter quality of life compared to those on hemodialysis. This difference is frequently
attributed to the flexibility and convenience of home-based PD, which can allow for
greater integration into daily routines. [2]

Cardiovascular health is a critical concern for ESRD patients, as they are at a sig-
nificantly elevated risk for cardiovascular events. The modality of dialysis can in-
fluence cardiovascular outcomes, with research exploring potential differences in
cardiovascular survival rates between HD and PD. Some studies suggest a trend
towards potentially better cardiovascular outcomes in patients treated with PD,
possibly owing to more physiological solute removal and improved fluid manage-
ment. [3]

The economic implications of dialysis treatment are also an important considera-
tion for healthcare systems and patients alike. Both hemodialysis and peritoneal
dialysis have distinct cost profiles, influenced by factors such as healthcare infras-
tructure, staffing, and patient adherence. While PD can be more cost-effective in

the long run due to its home-based nature, it may involve higher initial setup costs
and training. [4]

Preservation of residual renal function (RRF) is another significant factor in dialy-
sis management, as maintaining even a small amount of kidney function can have
a positive impact on patient outcomes. Studies investigating the effect of dialysis
modality on RRF suggest that peritoneal dialysis may play a more effective role in
slowing the decline of this function compared to intermittent hemodialysis. [5]

Despite the benefits of PD, certain complications can arise, requiring careful man-
agement and influencing treatment decisions. Peritonitis, an infection of the peri-
toneal membrane, remains a significant concern for patients on PD. Effective
strategies for its prevention and management are crucial for ensuring the long-
term success of this modality and can impact a patient’s preference for PD over
HD. [6]

In considering alternative HD strategies, nocturnal hemodialysis (NHD) has
emerged as a potentially beneficial option. NHD involves longer, slower dialy-
sis sessions during sleep, offering potential advantages in solute clearance, fluid
management, and improved quality of life. Its efficacy and patient acceptance are
evaluated against both conventional HD and PD, positioning it as a viable choice
for select patient populations. [7]

Anemia is a common complication in ESRD patients, regardless of their dialysis
modality. The management of anemia, often through erythropoiesis-stimulating
agents (ESAs), is an important aspect of care. While effective, there can be varia-
tions in ESA responsiveness between HD and PD patients, necessitating individ-
ualized treatment approaches to optimize hemoglobin levels. [8]

Bone mineral metabolism is also affected by ESRD and its treatment. Research
indicates that patients on peritoneal dialysis might have a lower risk of developing
certain bone complications, such as renal osteodystrophy, compared to those on
hemodialysis. This difference may be related to better control of crucial mineral
levels. [9]

Ultimately, the decision regarding dialysis modality is deeply personal and should
be guided by the patient's unique circumstances and preferences. Patient educa-
tion, shared decision-making, and a thorough understanding of individual lifestyle
needs are paramount. Recognizing that the optimal choice is highly individualized
is essential for successful dialysis management. [10]

Description

The comparative effectiveness of hemodialysis (HD) and peritoneal dialysis (PD)
for end-stage renal disease (ESRD) management is a multifaceted issue, with a



Cornell H.

J Nephrol Ther, Volume 16:1, 2026

comprehensive review highlighting their distinct characteristics and clinical out-
comes. PD offers greater lifestyle flexibility and may preserve residual renal func-
tion longer, whereas HD generally provides more efficient solute clearance and
is suitable for patients with certain contraindications to PD. Both modalities have
demonstrated comparable long-term survival rates, with patient preference, comor-
bidities, and socioeconomic factors playing crucial roles in modality choice. The
optimal choice hinges on a thorough individual patient assessment and shared
decision-making [1].

Focusing on patient-reported outcomes, studies reveal that individuals on peri-
toneal dialysis generally report a higher quality of life and greater treatment sat-
isfaction compared to those on hemodialysis. This is largely attributed to the
home-based nature of PD, allowing for more flexibility in daily routines and fewer
dietary restrictions for some patients. However, the study also acknowledges po-
tential challenges with PD, such as peritonitis risk and the need for patient self-
management skills, which can impact overall well-being [2].

A meta-analysis examining cardiovascular outcomes in patients undergoing
hemodialysis versus peritoneal dialysis suggests a trend towards potentially better
cardiovascular survival in PD patients, possibly due to more physiological solute
removal and better fluid management. However, residual confounding factors and
the need for further large-scale, randomized controlled trials are emphasized to
definitively establish superiority [3].

The economic implications of hemodialysis and peritoneal dialysis are explored,
indicating that while PD can be more cost-effective in the long run due to its home-
based nature and reduced need for healthcare infrastructure, initial setup costs
and training can be higher. HD, particularly with its reliance on dialysis centers,
incurs significant ongoing operational and staffing expenses. Cost-effectiveness
is heavily influenced by regional healthcare systems and patient adherence [4].

Research into the preservation of residual renal function (RRF) in patients initiating
dialysis suggests that peritoneal dialysis, with its continuous solute removal, may
be more effective in slowing the decline of RRF compared to intermittent hemodial-
ysis, which can lead to volume shifts and potentially greater kidney damage. Main-
taining RRF is associated with better nutritional status and improved survival [5].

Peritonitis remains a significant complication for patients on peritoneal dialy-
sis. Discussions on strategies for prevention and management, including proper
catheter care, aseptic techniques, and early antibiotic intervention, highlight that
while advances have been made, the incidence of peritonitis is a key factor that
can influence a patient's decision to continue with PD and impacts long-term out-
comes compared to HD [6].

Nocturnal hemodialysis (NHD) is evaluated as an alternative to conventional HD
and PD. NHD involves longer, slower dialysis sessions during sleep, offering po-
tential benefits in terms of solute clearance, fluid management, and improved qual-
ity of life. The authors compare its efficacy and patient acceptance against both
traditional HD and PD, suggesting it as a viable option for select patients [7].

The management of anemia in patients on dialysis is discussed, noting that both
hemodialysis and peritoneal dialysis patients may experience anemia and high-
lighting the effectiveness of erythropoiesis-stimulating agents (ESAs). The opti-
mal management strategy can vary, with some evidence suggesting differences
in ESA responsiveness between the two modalities, necessitating individualized
treatment approaches [8].

Studies on bone mineral metabolism suggest that PD patients may have a lower
risk of developing renal osteodystrophy compared to HD patients, potentially due to
better control of phosphorus and calcium levels. However, both modalities require
careful monitoring and management of bone health [9].
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The patient’s perspective on selecting between hemodialysis and peritoneal dial-
ysis is central, emphasizing the importance of patient education, shared decision-
making, and understanding individual lifestyle needs and preferences. The au-
thors highlight that what works best for one patient may not be optimal for another,
underscoring the individualized nature of dialysis modality selection [10].

Conclusion

End-stage renal disease (ESRD) management involves a critical choice between
hemodialysis (HD) and peritoneal dialysis (PD). PD offers greater lifestyle flexi-
bility and may preserve residual kidney function longer, while HD provides more
efficient solute clearance. Both modalities demonstrate comparable long-term
survival rates, with patient preference, comorbidities, and socioeconomic factors
heavily influencing the decision. Patient-reported outcomes, such as quality of
life and treatment satisfaction, tend to be higher with PD due to its home-based
nature. Cardiovascular outcomes may also be more favorable with PD, though fur-
ther research is needed. Cost-effectiveness varies, with PD potentially being more
economical long-term despite higher initial costs. Preservation of residual renal
function is often better with PD. Peritonitis is a key complication for PD patients,
requiring diligent management. Nocturnal hemodialysis (NHD) presents an alter-
native HD option with potential quality-of-life benefits. Anemia and bone mineral
metabolism require careful management in both modalities, with some evidence
suggesting PD may offer advantages in bone health. Ultimately, individualized pa-
tient assessment and shared decision-making are crucial for selecting the optimal
dialysis modality.
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