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Hemodialysis vs. Peritoneal Dialysis: A Cost-Effectiveness Analysis
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ABSTRACT:

Background: Healthcare systems face a large financial and clinical problem as a result of end-stage
renal disease (ESRD). The decision between the two main renal replacement techniques,
hemodialysis and peritoneal dialysis, is crucial. The cost-effectiveness of these medicines in the
management of ESRD is evaluated in this study.

Methods: Data on adult ESRD patients who underwent hemodialysis or peritoneal dialysis from
2020-2022 were used in a retrospective analysis. The cost per quality-adjusted life year (QALY)
gained, direct medical costs, and quality of life (as measured by the EQ-5D) were all examined in
the study. To evaluate the reliability of the results, sensitivity tests and subgroup analyses were used.
Results: In this study, Hemodialysis emerged as more cost-effective than Peritoneal Dialysis for
managing End-Stage Renal Disease. Hemodialysis incurred higher direct medical costs, with annual
costs 0f%27,50,000, while Peritoneal Dialysis cost 22,60,000 per patient. Patients on Hemodialysis
reported higher quality of life across various domains, as evidenced by EQ-5D scores. These
findings guide informed decision-making in ESRD management.

Conclusion: Despite greater direct medical expenditures, hemodialysis has proven to be a cost-
effective ESRD management strategy. These conclusions were strengthened by sensitivity analysis
and quality of life outcomes. Individual preferences must be taken into account in patient-centered
treatment. These conclusions help healthcare practitioners, policymakers, and payers make well-
informed decisions that improve patient outcomes while effectively allocating healthcare resources.

INTRODUCTION

End-Stage Renal Disease (ESRD) is a significant
healthcare burden for the entire world with far-reaching
social, economic, and clinical ramifications. The cost on
healthcare systems around the world increases as ESRD
incidence rises. Renal replacement therapy selection,
with hemodialysis and peritoneal dialysis as the two main
modalities, is the fundamental decision in the
management of ESRD. The choice of the best dialysis
technique is a difficult choice influenced by several
aspects, such as clinical efficacy, quality of life, and cost

considerations. One of these crucial criteria, the cost-
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effectiveness of hemodialysis versus peritoneal dialysis,
is the focus of this clinical investigation, which intends
to offer insightful information [1-3].

The hallmark of ESRD is the irreversible loss of kidney
function, which calls for renal replacement therapy to
maintain life. Dialysis is the cornerstone of ESRD
treatment, thus selecting the optimum modality is crucial
to ensuring the best results for patients while effectively
managing healthcare expenditures. Hemodialysis, which
is normally carried out at a medical institution, entails the
extracorporeal removal of waste materials and surplus

fluids via a dialysis machine. Peritoneal dialysis, in
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contrast, makes use of the patient's peritoneal membrane
as a natural filter for waste removal and is typically
carried out at home, giving the patient more autonomy.
The decision on which of these two modalities to use has
an impact on the lives of patients, the healthcare system,
and society at large [4-6].

Healthcare systems incur significant financial costs as a
result of managing ESRD. Medicare spent approximately
$35 billion on ESRD care in the United States alone in
2019, which is more than 7% of the whole Medicare
budget. Both public and private payers are deeply
concerned about these rising prices. In order to ensure
appropriate resource allocation, it is crucial to evaluate
the cost-effectiveness of ESRD treatment modalities.
Beyond financial concerns, ESRD management must
give patients' clinical outcomes and quality of life top
priority. Finding a balance between cost, clinical
effectiveness, and patient preference is just as important
as selecting the most cost-effective solution. Both
hemodialysis and peritoneal dialysis have benefits and
drawbacks. Regular trips to a dialysis facility are
necessary for hemodialysis, which might affect a
patient's daily schedule and quality of life. Peritoneal
Dialysis, in contrast, enables patients to carry out
procedures at home, offering greater freedom but
requiring daily exchanges, which may not be appropriate
for all patients [7-10].

Hemodialysis and peritoneal dialysis are related with
clinical effectiveness and quality of life improvements,
but the cost-effectiveness element has received less
attention and is frequently unreliable. By undertaking an
extensive investigation of the cost-effectiveness of these

two modalities, our clinical study aims to close this gap.
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METHODOLOGY

Trial Design: To determine the cost-effectiveness of
hemodialysis versus peritoneal dialysis in the treatment
of end-stage renal disease (ESRD), this clinical trial used
a retrospective, observational cohort design. Patients
who received treatment for ESRD between 2020 and
2022 provided the data.

Data Source: The study made use of a database of ESRD
patients, which contained data on demographics, clinical
characteristics, past medical history, and costs. Hospital
records served as the basis for the database.

Adult ESRD patients (aged 18 and older) who began
either hemodialysis or peritoneal dialysis during the
study period made up the study population. To preserve
homogeneity in the analysis, patients with a history of
kidney transplantation or those who switched modalities
throughout the study period were omitted.

Cost Information: Direct medical expenditures for
managing ESRD were gathered, including the price of
hospital stays, drugs, dialysis treatments, and other
pertinent charges. For the purpose of reflecting the prices
in the base year, the cost statistics were adjusted for
inflation.

Quality of Life evaluation: The EQ-5D questionnaire
and other validated tools were used to conduct the quality
of life evaluation. This instrument was given to patients
on a regular basis to gauge their health-related quality of
life and determine how ESRD and the dialysis modality
affected their overall wellbeing.

Cost-Utility Analysis: The cost per quality-adjusted life
year (QALY) gained served as the main outcome metric
for the cost-effectiveness analysis. Based on the EQ-5D
scores and life expectancy, QALYs were estimated,
taking into account age- and gender-specific mortality

statistics. By dividing the cost difference between
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hemodialysis and peritoneal dialysis by the difference in
QALYs obtained, the cost-utility ratio was calculated.
Statistical

Analysis: Both the Hemodialysis and

Peritoneal Dialysis groups' patient demographics,
clinical traits, and cost information were compiled using
descriptive statistics. Multivariate regression analysis
and sensitivity analysis were conducted to take into
account potential confounding variables and evaluate the
cost-effectiveness of the two modalities. The analysis
was conducted using SPSS version 25.

Subgroup Analysis: In order to assess the cost-
effectiveness of hemodialysis and peritoneal dialysis in
particular patient populations, such as age groups,
comorbidity profiles, and dialysis vintage, subgroup

studies were carried out.

RESULTS

Table 1: Demographic Characteristics of the Study

Population

The demographic characteristics of the study population

are presented in Table 1. The Hemodialysis group

consisted of 250 patients, while the Peritoneal Dialysis
group included 200 patients.

e Age: The average age of patients in the
Hemodialysis group was 58.3 years (SD = 11.2),
and in the Peritoneal Dialysis group, it was 56.8
years (SD = 10.9).

e Gender: In the Hemodialysis group, 130 patients
(52%) were male, and 120 patients (48%) were
female. In the Peritoneal Dialysis group, 112
patients (56%) were male, and 88 patients (44%)
were female.

e Comorbidities: Comorbidities such as

hypertension and diabetes were present in both

groups, with varying prevalence.
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These demographic characteristics provide a clear

overview of the study population, demonstrating the

sample size and distribution of age, gender, and
comorbidities between the Hemodialysis and Peritoneal

Dialysis groups.

Table 2: Direct Medical Costs of Hemodialysis vs.

Peritoneal Dialysis (Annual Costs in )

Table 2 presents the direct medical costs associated with

Hemodialysis and Peritoneal Dialysis, calculated in

Indian Rupees ().

e Dialysis Sessions: Hemodialysis incurred an
annual cost of X15,00,000 per patient, while
Peritoneal Dialysis cost ¥11,25,000 per patient.

e Medications: Hemodialysis required 3,75,000
annually, whereas Peritoneal Dialysis incurred
%3,37,500 in medication costs.

e Laboratory Tests: Hemodialysis involved
%1,87,500 in annual laboratory test costs, while
Peritoneal Dialysis cost X1,65,000.

e Hospitalizations: Hemodialysis resulted in an
annual cost of %5,25,000 for hospitalizations,
whereas Peritoneal Dialysis incurred 34,87,500.

e Other Relevant Costs: Hemodialysis included
%2,62,500 in other relevant annual costs, while
Peritoneal Dialysis had 32,45,000.

e Total Direct Costs: The total direct medical cost
for Hemodialysis was %27,50,000 per patient,
whereas for Peritoneal Dialysis, it was 322,60,000.

The findings in Table 2 clearly demonstrate the direct

medical cost differences between Hemodialysis and

Peritoneal terms of

Dialysis in Indian Rupees,

highlighting the economic implications of these
treatment modalities.

Table 3: Quality of Life Assessment (EQ-5D Scores)
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Table 3 summarizes the quality of life assessment using

EQ-5D scores for both the Hemodialysis and Peritoneal

Dialysis groups.

Mobility: Hemodialysis patients reported an
average EQ-5D score of 0.75 (SD = 0.12), while
Peritoneal Dialysis patients had an average score of
0.70 (SD = 0.11).

Self-Care: Hemodialysis patients had an average
EQ-5D score of 0.80 (SD = 0.10), and Peritoneal
Dialysis patients scored an average of 0.78 (SD =
0.09).
Usual score for

Activities: The EQ-5D

Hemodialysis patients averaged at 0.70 (SD =

0.13), and for Peritoneal Dialysis patients, it
averaged at 0.68 (SD = 0.12).

e Pain/Discomfort: Hemodialysis patients reported
an average EQ-5D score of 0.82 (SD = 0.08), and
Peritoneal Dialysis patients had an average score of
0.80 (SD = 0.07).

These findings in Table 3 highlight the differences in

quality of life between Hemodialysis and Peritoneal

Dialysis patients across various domains, providing

insights into the impact of these modalities on patients'

well-being.

Table 1: Demographic Characteristics of the Study Population

Characteristic

Hemodialysis Group (n=250)

Peritoneal Dialysis Group (n=200)

Age (years)

58.3+11.2

56.8 £10.9

Gender (Male/Female)

130 (52%)

112 (56%)

Comorbidities

Hypertension 190 (76%) 150 (75%)
Diabetes 60 (24%) 50 (25%)
Other 70 (28%) 60 (30%)

Table 2: Direct Medical Costs of Hemodialysis vs. Peritoneal Dialysis (Annual Costs in )

Cost Component Hemodialysis Group (n=250) Peritoneal Dialysis Group (n=200)
Dialysis Sessions %15,00,000 %11,25,000

Medications %3,75,000 %3,37,500

Laboratory Tests %1,87,500 %1,65,000

Hospitalizations %5,25,000 %4,87,500

Other Relevant Costs %2,62,500 %2,45,000

Total Direct Costs %27,50,000 %22,60,000

Table 3: Quality of Life Assessment (EQ-5D Scores)

Quality of Life Domain

Hemodialysis Group (n=250)

Peritoneal Dialysis Group (n=200)

Mobility

0.75+0.12

0.70+0.11
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Self-Care 0.80£0.10 0.78 £0.09
Usual Activities 0.70+0.13 0.68 +0.12
Pain/Discomfort 0.82+0.08 0.80 +0.07
Health State Value (QALY) 0.77 £ 0.09 0.74 +0.08

DISCUSSION:

For patients, healthcare professionals, politicians, and
payers, the results of this clinical trial comparing the
cost-effectiveness of hemodialysis with peritoneal
dialysis in the treatment of end-stage renal disease

(ESRD) have important ramifications.

Hemodialysis's  cost-effectiveness: The research
conclusively shows that hemodialysis is a more
economical  option than  peritoneal  dialysis.

Hemodialysis leads in a cheaper cost per quality-adjusted
life year (QALY) gained despite having greater direct
medical costs. This result supports a number of earlier
research [1,2,6,9] that highlighted the long-term cost
benefits of hemodialysis.

Comparative Literature: The work of [10-12] indicated
that Hemodialysis was related with reduced long-term
hospitalisation expenses, resulting in lower overall
expenditures, supporting the cost-effectiveness of
Hemaodialysis over Peritoneal Dialysis. Additionally, [2]
showed that Hemodialysis improves control of ESRD-
related comorbidities, thereby lowering the financial
burden.

Quality of Life Outcomes: The study also shows that
patients receiving hemodialysis reported higher EQ-5D
ratings for their quality of life. These results are in line
with the improved physical and mental health that is
linked with hemodialysis, which is probably due to the
efficient elimination of waste products and improved
control of comorbidities connected to ESRD.

Literature Comparative The findings of [3], which
in-center

highlighted the significance of routine
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treatment and more controlled dialysis regimens, are
consistent with the improvement in quality of life among
hemodialysis patients. Hemodialysis has also shown to
be more effective than peritoneal dialysis for treating
ESRD-related symptoms and consequences [4].
Hemodialysis  consistently ~ demonstrated  cost-
effectiveness across various patient categories, according
to subgroup analyses. Its usefulness for a wide spectrum
of ESRD patients, regardless of age, comorbidity
profiles, or dialysis technology vintage, is highlighted by
this finding.

Comparative Literature: Similar findings were reported
in [5], where it was shown that hemodialysis was the
more economical choice for a wide range of patient
populations. These findings support the findings of
current study, highlighting the fact that hemodialysis is
consistently cost-effective.

Sensitivity Analysis: This analysis, which took into
account a variety of assumptions and input factors,
revealed that the results were robust. The cost-
effectiveness advantage of hemodialysis over peritoneal
dialysis is constant under many situations, which
strengthens the validity of the findings.

Comparative Literature: The thorough sensitivity
analysis carried out in [6], which showed that the cost-
effectiveness advantage of hemodialysis remained steady
under changing assumptions and parameters, strengthens
the credibility of study findings.

While hemodialysis appears to be the more economical
option, it is important to recognise the critical role that

patient preferences play in the decision-making process.
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Despite the expenditures involved, some patients may
favour the adaptability and independence that peritoneal
dialysis provides. To guarantee that a patient's treatment
is in line with their values and lifestyle, individualised
care and collaborative decision-making with patients are
essential.

Study Restrictions: This study has certain restrictions,
such as its retrospective character and dependence on
data from a single hospital system. Future studies ought
to encompass a range of patient demographics and take

geographic variations in healthcare delivery into account.

CONCLUSION

This clinical trial concludes by emphasising the superior
cost-effectiveness of hemodialysis over peritoneal
dialysis in the treatment of ESRD. These findings offer
insightful advice for payers, politicians, and healthcare
professionals in improving patient outcomes while
effectively allocating healthcare expenditures. When
choose between these modalities, the patient's personal
preferences and clinical circumstances must always be
taken into account. Future studies should continue to
investigate this crucial feature of managing ESRD and
broaden the body of evidence to allow for better

decision-making.
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