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Economic evaluation of end stage renal disease
patients undergoing hemodialysis
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ABSTRACT
Background: In India the incidence of end stage renal disease (ESRD) is increasing day by day and the option
for the treatment of ESRD is dialysis or transplantation. In the present scenario, due to the cost of treatment
normal people can afford only hemodialysis rather than transplantation. Since the cost of hemodialysis differs
across the country, research is needed to evaluate its exact cost. Aim: This study is to analyze the healthcare
cost of hemodialysis in a private hospital of South India. Materials and Methods: This is a prospective,
observational study carried out in a tertiary care hospital. Patients who are undergoing routine hemodialysis in
this hospital were selected for the study. Patient data as well as cost details were collected for a period of six
months. Thirty patients were selected for the study and a total of 2160 dialysis sessions were studied. Patient
perspective was taken for the analysis of cost. Both direct and indirect costs were analyzed. This includes cost
of dialysis, investigations, erythropoietin, food, transportation, lost wages etc. Socioeconomic status of the
patient was also studied. Result: The total cost per session was found to be around Rs. 4500. Fifty six percent
contributes direct medical cost whereas 20% contributes direct non medical cost. Twenty four percent cost
was due to indirect costs. Since the patients are paying from their own pocket, only the upper or upper middle
class patient can undergo hemodialysis regularly. Conclusion: These findings are important to find out the
impact of cost of hemodialysis on patients suffering from ESRD. Further studies related to costs and outcome,
otherwise known as pharmacoeconomic studies, are needed to analyze the pros and cons of renal replacement
therapy and to improve the quality of life of ESRD patients. Thus pharmacoeconomical studies are needed to
realize that government has to take initiative to provide insurance or reimbursement for the common people.
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harmacoeconomic evaluations have become an important
tool in therapeutic decision making especially in
chronic illness where there is limited resources.[1] It can be
defined as the study of how individuals choose to allocate
scarce pharmaceutical and health resources among competing
alternatives and opt to distribute the products and services
among members of the society.[2] According to International
Society for Pharmacoeconomics and Outcome Research
(ISPOR), pharmacoeconomics is the field of study that
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evaluates the behavior of individuals, firms, and markets relevant
to the use of pharmaceutical products, services, and programs
and which frequently focuses on the costs and consequences
of that use.[3]
Newer diagnostic and therapeutic measures have emerged
because of the advances in the medical field. This prolongs
the life span of humans as well as increases the burden on
chronic illness such as diabetes, hypertension, renal failure, etc.
Despite these advances in medical fields, chronic renal failure
is becoming a global threat particularly in developing countries.
Levey et al. reported that chronic renal failure become one of
the public health problem worldwide because of its incidence
and prevalence, economic burden and poor quality of life.[4] The
worldwide incidence of chronic renal failure has doubled in the
last 15 years,[5] and its progression to end stage disease has been
expected to be doubled during next 15 years.[6] Various studies
reported that[7] the demand for renal replacement therapy, that
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is the treatment option for end stage renal disease, increases
which in turn become a burden for healthcare services.[5,8] It is
evident from the worldwide data that more than one million end
stage renal disease (ESRD) patients are on renal replacement
therapy where as two more million patients are in need of that.[9]
In India, it is reported that the progression of chronic kidney
disease (CKD) to ESRD is rapid due to the factors such as lack
of medical facilities, poor control of risk factors and delayed
referral to nephrologists.[10] The prevalence of CKD and ESRD
are estimated as 7852 and 1870 per million, respectively.[11,12]
Majority of the patients about 60% will discontinue the therapy
within 3 months.[10]
It is estimated that in India about 1 00 000 person suffering
from ESRD each year, of which only about 20 000 get treated.[13]
Over 3/4th of the people suffering from ESRD, especially from
rural area, are not treated at all. That may be due to the factors
such as lack of awareness of the disease and lack of treatment
options; and the affordability is hindered by low income, minor
reimbursement for chronic illness and non availability of
insurance.[14,15] Every year, the patients opting renal replacement
therapy increases approximately by 10%. According to the report
in 2003, there are almost 80 000 people suffering from severe
renal failure and only 650 dialysis centers are available.[16]
Most of the dialysis units are in the private sector [17] and the
average hemodialysis cost anywhere in India range between Rs.
1200 and Rs. 2000 per session. When calculating the cost of
hemodialysis in private hospitals, it comes around Rs. 12 000 per
month and 1 40 000 per year.[17] In addition to this they have to pay
for erythropoietin, lab test, consultation fee, etc. This becomes a
nightmare for the common Indian people who cannot afford the
expense. Many of them purposefully quit the sessions and their
condition worsens terribly. Various studies have been carried out on
cost of hemodialysis in different areas. In a study by Elsharif et al.,
the annual cost of hemodialysis was found to be US $ 6847.00 and
they concluded that hemodialysis in Sudan is less expensive than
transplantation. But when we compare with Indian scenario, the
cost of hemodialysis in Sudan is more expensive than in India.[18]
Another study in Barbados reported that 80.7% of the cost of
hemodialysis was due to the direct medical cost.[19]
In contrast to that patient had to pay a nominal amount in
government hospital for the dialysis.[17] Since the government
hospitals are crowded with patients, they are not providing
maintenance hemodialysis.[13] The growing kidney failure
population and high cost of renal replacement therapy needs
the economic evaluation of chronic illness.[20,21]
Studies revealed that there were slightly more men than women
suffering from renal disease. This proposes that life style such as
smoking and alcoholism also play a vital role in the progression
of disease.[22,23] In India the number of death due to ESRD was
3.78 million in 1990 (40.4% of all death) and is expected to
increase up to 7.73 million in 2020 (66.7% of all death).[24] Due
to delayed diagnosis and failure to take suitable measures to
prevent the progression of renal failure may result in end stage
renal disease at young stage itself.[25,26]
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Pharmacoeconomics is an important tool in the socioeconomic
studies of healthcare system over the world especially in
developing countries.[27-30] The exact detail of the total cost
of hemodialysis in India according to the patient perspective
was not found in any literature. The burden of end stage renal
disease can be realized only if the costs are analyzed in patient
perspective. This is the first study to analyze the direct as well
as indirect cost of hemodialysis in a tertiary care hospital of
South India. Since renal replacement therapy is an expensive
treatment modality, it is very essential to assess the outcome of
therapy in terms of quality of life, since this may be influenced
by various factors such as comorbid conditions, age, dialysis
frequency, infection/inflammation, etc.
This study gives the complete details of the cost associated with
hemodialysis in a private sector on patient perspective.

Materials and Methods
A prospective analysis was carried out in Amrita Institute of
Medical Sciences, Kerala which is a tertiary care hospital, to
compare the outcome of hemodialysis patients from different
socioeconomic status. Patients coming on outpatient basis
were selected for the study. Patients were allotted in different
shifts either in morning, afternoon or evening, based on their
preferences. The study was approved by the institutional
review board. The patients were followed up for a period of 6
months. The patient sociodemographics, cost details of dialysis,
adverse reactions occurred during dialysis, cost to manage such
adverse reactions, regularity, affordability, outcome and patient
satisfaction to dialysis, etc. were collected prospectively.

Patient allotment and data collection
A total of 79 patients were undergoing dialysis per week in
three different shifts during the study period. Thirty patients
who were above the age of 18 years were selected. Sampling
was done and every second patient in the OP was selected for
the study. For simple analysis, patients undergoing dialysis
thrice in a week, without considering the duration of dialysis
were included in the study. Patients with major illness such as
severe cardiac or neurological problems and those who avail
reimbursement were excluded. Data of 2160 dialysis sessions
of the 30 patients were analyzed. Based on the education,
occupation and income, patients were categorized into upper,
middle, and lower socioeconomic classes. Various parameters
analyzed were compared among these groups.

Cost analysis
Patient perspective was taken for the analysis of cost component
and the details were collected by direct patient interview. Details
of direct medical cost, direct non-medical cost and indirect cost
were analyzed. Direct medical cost includes cost of hemodialysis,
laboratory investigation, erythropoietin, AV fistula, blood
transfusion, X-ray and medications whereas direct non-medical
costs include cost of food, transportation, and extra family care.
Cost of lost wages was included in the indirect cost. In addition
Journal of Pharmacy and Bioallied Sciences April-June 2012 Vol 4 Issue 2

Suja, et al.: Pharmacoeconomics of hemodialysis patients

to this, cost arise due to complications, hospitalization, etc.
were also included. Other costs such as intangible cost and
opportunity costs were excluded. From the data obtained,
overall costs of hemodialysis per session as well as total cost for
a period of 6 months were calculated.
The patient data were collected by using the patient data
collection form and by the direct patient interview. Patient’s
demographics, socioeconomic status, comorbid conditions,
cost of therapy, regularity, and affordability of hemodialysis, etc.
were incorporated in the data collection form. Socioeconomic
status was also studied using Kuppuswamy’s scale since the
hospital is located in urban area, and the patients are also from
such places. Consultation from physician, nursing staff, and
dialysis staff were taken whenever necessary. Outcomes were
compared between patients of different socioecomic status in
order to assess regularity, affordability, clinical condition and
satisfaction.[31,32] Statistical tests (Pearson correlation) were
applied to analyze the data using statistical package for the
social sciences (SPSS) version 14.

Results
Out of 79 patients undergoing hemodialysis during the study
period, 30 patients were selected based on the inclusion and
exclusion criteria, which is given in detail in the methodology
section. Sampling was also done to prevent bias. Among
these 30 patients, 22 were males and 8 were females. The
sociodemographics as well as the comorbid conditions of the
patients were given in Table 1. Majority of the patients were in
the age group of 51–60 with a mean age of 49.72 ± 13.2 and
associated with comorbid conditions. Diabetes and hypertension
Table 1: Sociodemographics data
Demographics
Age (years)
Gender
Male
Female
Comorbid conditions
Diabetes mellitus
Hypertension
Both diabetes and hypertension
Diabetic nephropathy
Other
Duration of renal failure (years)
Duration of dialysis (years)
Socioeconomic status
Upper
Middle
Regularity on hemodialysis
Affordability of hemodialysis cost
Afford by themselves
Getting financial help
Outcome of therapy
Better outcome
Condition worsened
No change in outcome
Patient satisfaction on dialysis
Satisfied
Not satisfied

HD patients (%)
49.72 ± 13.2
73
27
20
42
18
13
7
4.2 ± 1.6
2.8 ± 1.8
60
40
100
90
10
76
Nil
24
93
7
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were found to be the predominant causes compared to other
disease states. Out of this, six patients were suffered from
diabetes where as 13 patients had hypertension. Five patients
had both diabetes and hypertension. Duration of renal failure
as well as duration of dialysis was also calculated and the result
was 4.2 ± 1.6 and 2.8 ± 1.8 years, respectively. All the patients
were on dialysis thrice in a week.
Socioeconomic status of the patients was also calculated
according to modified Kuppuswamy scale based on their
educational qualification, occupation, and annual income.[33] It
was found that 18 patients were on upper class and 12 were on
middle class. Lower class patients were not there, that may be
due to the fact of non-affordability. This was assessed with the
help of a questionnaire by Erika. All the 18 patients on upper
socioeconomic class were regular on dialysis and were able to
afford the cost by themselves. The patients from middle class
family were also regular on dialysis, but three patients could
afford it with the financial help of friends or relatives. Such
details were captured during the patient interview.
Clinical outcome was also analyzed to assess whether the
patients had better, worse or no change in outcome. By doing a
comprehensive survey, we asked the patients to rate their clinical
outcome on a visual analog scale from 1 (worsen the condition
after treatment) to 5 (improved very much after the treatment).
Fifteen patients on upper class and eight from middle class
experiences better clinical outcome. The correlation between
the socioeconomic status and parameters such as regularity,
affordability, outcome and patient satisfaction were tested.
It revealed that there is no significant correlation between
socioeconomic status and regularity, affordability or outcome.
Analysis of patient satisfaction[31,32] showed that all the patients
from upper class were satisfied with the dialysis modality while
two patients from the middle class family were not at all satisfied
with the treatment. Patient satisfaction scale was used in order
to evaluate this and the result showed 26.5 ± 1.2 VS 18.4 ± 2.6;
P<0.001. (upper vs. middle). The sociodemographic details
along with the regularity, affordability, clinical outcome and
patient satisfaction were given in Table 1.
The cost of each session of dialysis and the overall cost for
6 months were calculated and found that the direct cost is more
than the indirect costs. Details of the categorization of costs
were given in the cost analysis section of methodology. Fifty six
percent of the total cost was contributed by direct medical cost
and 19.6% was for the direct non-medical cost. Indirect cost was
calculated based on the number of missed working hours and
the percentage of current income compared to the income that
the patients had before they entered the dialysis procedure. The
details were shown in Table 2.
Since the patients had different co morbidities, the management
cost of comorbid conditions were also analyzed. Table 3
illustrates the details of comorbidities. The side effects
experienced during dialysis were also studied. The major
complications were muscle cramps, nausea, itching, dyspnoea,
vomiting and anemia. These were also properly managed and
the additional expenses were provided in Table 4.
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Table 2: Cost analysis of hemodialysis treatment
Cost

Cost of HD/session

Monthly cost

Overall cost for 6 months

Percentage of total cost

2479.6 ± 49.3
867.8 ± 31.7
1080.5 ± 52.4
4428.09 ± 41.2

29046.4 ± 81.2
10563.7 ± 66.9
12643.6 ± 75.8
53137.08 ± 73.6

178322.4 ± 112.8
62181.6 ± 97.3
77726.7 ± 106.2
318822.48 ± 104.8

56
19.6
24.4
100

Direct medical
Direct non-medical
Indirect
Total

Table 3: Additional costs according to comorbid conditions
Comorbid conditions

No. of patients

Average monthly cost

10
13
5
2

1418.2 ± 22.8
996.6 ± 18.6
1672.4 ± 25.3
596.7 ± 16.5

Diabetes
Hypertension
Both diabetes and hypertension
Other conditions

Table 4: Additional cost to manage the complications
occurred during dialysis
Complications

No. of patients

Average cost

Hypotension
Muscle cramps
Anemia
Infection
Nausea
Itching
Dyspnoea
Vomiting

12
9
11
6
4
6
3
8

124.83 ± 11.6
96.34 ± 13.0
83.2 ± 11.6
232.16 ± 12.1
55.2 ± 5.6
48.3 ± 13.2
76.4 ± 21.3
67.12 ± 9.5

Discussion
Dialysis is an expensive therapy. The average cost per session
was found to be Rs. 4428, which is difficult to afford by the
common people. The cost to manage the co morbid conditions
may further aggravate the situation. Since diabetes and
hypertension are the major contributing factor of renal failure
that has to be managed properly in its initial stage itself. The
lifelong treatment of renal failure along with diabetes and
hypertension significantly increase the burden on patients and
decreases the outcome also. A study conducted by Rao et al.
showed that diabetes is the main cause of poor outcome along
with cardiovascular risk.[34]
Studies revealed that the mean age of ESRD patients on
hemodialysis in developing countries is lower (32–42 years)
than the developed countries (60–63 years).[34,35] Our study is
also consistent with this, with a mean age of 49.72 ± 13.2. The
reason for the progression of renal failure may be the delay in
detecting the renal disease, late referral, and failure to introduce
preventive measures. Jha illustrates that 70% of the dialysis
centers are in private sector and are accessible for upper income
patients’ only.[36] In this study, we found that 10% of the study
population find difficult to afford it.
According to the report of Kher, 60% of the hemodialysis
patients were lost to follow up within 3 months because of its
high cost.[13] Another study conducted by Mani described that
only 4% of people can pay from their own resources, 63% from
their employers or charity, 30% will sell the property or jewellery,
and 20% will take loan.[37] The study conducted by Abraham
illustrates that the proportionate hemodialysis cost in low
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income countries is about five times greater than in developed
countries.[22] This may lead to dropout and further complication
of the diseased state.[19]
According to the socioeconomic status of the patient, only
upper and middle class people can afford the hemodialysis
service offered by the private sector. Patients on low economic
status take pain for the regular dialysis and to manage the
complications. Since they cannot afford the costs in private
hospitals, they usually approach public hospitals.
Patients from the middle income family face difficulty in
affording the costs for the management of co morbid conditions
along with the dialysis cost. This will affect the clinical outcome
as well as the satisfaction with the treatment. Upper class
patients’ experiences better clinical outcome as well as patient
satisfaction when compared to middle class people because they
were able to manage the cost without affecting much to their
daily life. There is no significant difference in the regularity as
well as affordability even though the middle class people face
a lot of problems.
Research is necessary in this area to quantify the cost of therapy
at the public sector. Studies have to be conducted to evaluate
the cost and outcome of hemodialysis patients approaching
public vs private hospitals. The quality of life of patients at both
the centers also should be evaluated in order to assess the cost
effectiveness. If the patients achieve better quality of life at the
public sector, government has to take initiative to commence
more dialysis centers at the public level. Recently various nongovernmental organizations as well as charity trusts are coming
up in order to provide more cost-effective management. Drugs
mainly for hypertension as well as diabetes supplying at free of
cost will also help the patients to reduce the overall burden of
renal failure.

Strength and Weakness of the Study
This is the first study to analyze the direct as well as indirect cost
of hemodialysis in a tertiary care hospital of South India. From
this observational study, we could found that 75.6% of the cost
was due to direct costs (direct medical and non-medical costs)
and 24.4% was due to indirect costs. This information can be
a basis for future studies of pharmacoeconomic evaluations.
The main limitation of the study is its duration. This analyzes
the data of 6 months only and not extrapolated. Another
major limitation is that this data is from a single center. The
information could have been much valuable if it is a multicenter
study.
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Conclusions

11.

The dialysis modality for the ESRD patients remains the most
preferred resources. The non availability or less availability of
dialysis unit in public sector compared to private sector, and
also lack of reimbursing or insurance scheme to the dialysis
patients are the major concerns in a country like India. Only
the upper or upper middle class people can afford hemodialysis
due to its high cost.

12.

They are also several approaches to reduce the annual cost
of renal replacement therapy (RRT). Obviously in long
term, the most important factor is to reduce the number of
patients with ESRD. This can be achieved by preventing the
progression of renal disease. In India, the most frequent causes
of ESRD are diabetes and hypertension. Early detection and
treatment of these diseases play a vital role in the prevention
of progression of renal failure and to postpone the need of
RRT to an extent. A clinical pharmacist can be really helpful
to prevent this progression of ESRD by providing patient
counseling about lifestyle modification and educating the risk
group and motivating them for regular check up and adhering
to the treatment. And also better helping hands from the
government sector like more hemodialysis unit, insurance
and reimbursement scheme to the patients can provide better
patient outcome in our country. Long-term studies are needed
to assess the cost and consequences of the treatment modalities
of ESRD patients.

16.
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