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Background: Solid organ transplantations lead to improvements in patient survival and patient quality of life, as well as
health care system economic benefits. However, over time, health problems can accumulate post-transplanta-
tion. Therefore, we hypothesized that in the late post-transplantation period, the costs of patient care increase.

Material/Methods: We retrospectively calculated costs of patient care in 306 randomly selected kidney transplant recipients who
had different follow-up time periods after kidney transplantation (between 1 year and 25 years). Direct costs
of inpatient care as well as outpatient care, from the perspective of a transplant center, were considered.

Results: The mean costs, as well as median costs of post-transplantation care were the highest in the first post-trans-
plantation year. Afterwards, the mean costs and median costs decreased, without an increase in costs of care
in the late post-transplantation periods.

Conclusions: From the perspective of a transplant center, costs of long-term post-kidney transplantation care did not increase
in the late period, even as long as 25 years after transplantation. Our results confirmed that kidney transplan-
tation is a modality of renal replacement therapy that can be associated with economic benefits even when
considering long-term post-transplantation care.
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Background

Solid organ transplantations lead to improvements in both pa-
tient survival and patient quality of life [1,2]. In cases where
alternative therapies are available, for example in patients
with end stage renal disease (ESRD) when a patient might be
treated with dialysis instead of transplantation, transplantations
are still connected with economical health care benefits [3].
This is of special importance because the costs of ESRD treat-
ment have increased worldwide; for example, in the United
States (US), the total Medicare expenditures connected to ESRD
treatment almost doubled in value between 2004 and 2016.
Kidney transplantation remains the least expensive modality of
renal replacement therapy; in the US, the annual costs per pa-
tient connected to kidney transplantation were approximately
2.5 times less compared to the costs connected to peritoneal
dialysis, and 3 times less compared to the costs of treatment
with hemodialysis [4].

However, over time, after kidney transplantation, health prob-
lems connected with aging as well as complications of immu-
nosuppression can accumulate, including cardio-vascular dis-
eases, neoplastic diseases, and infections [5-7]. These health
problems are connected with substantial costs. Therefore, we
hypothesized that in the late post-transplantation period, costs
of care might increase, and this might lead to increased eco-
nomic burden connected with kidney transplantations. To verify
this hypothesis, costs of post-transplantation care in kidney
transplant recipients who were in different post-transplanta-
tion periods were calculated.

Material and Methods

In 2018, 2571 kidney transplant recipients were treated in
the outpatient department of the Department of Immunology,
Transplant Medicine, and Internal Diseases of the Medical
University of Warsaw. From this population, a study group was
randomly selected. The study group consisted of kidney trans-
plant recipients in different post-transplantation follow-up pe-
riods (1 year to 25 years after transplantation). Subsequently,
the costs of 1-year of care incurred in 2017 by our Transplant
Center in individual post-transplantation years were retro-
spectively calculated, based on case records. Direct costs of
hospitalizations as well as outpatient care, including labora-
tory diagnostics, imaging, and treatment, were considered.
However, the costs of the first hospitalization in the surgical
ward that were connected to the transplantation procedure
were omitted. Similarly, we did not include in our analysis
costs of immunosuppression used outside the hospital, as in
our health care system they are not covered by a transplant
center. Additionally, costs of diagnostics and treatments pro-
vided by general practitioners and other specialty centers were
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not included in our analysis. Mainly due to the fact that in our
center the care of kidney transplant recipients starts at differ-
ent time points after the transplantation procedure, the calcu-
lated costs were divided by the number of months a patient
was actually under care at our center. That is why results of
our calculations are expressed as the mean costs of 1-month
care in the particular post-transplantation year. Additionally,
we present the medians of these costs, as the distribution of
data was not always normal, and thus, the means did not al-
ways reflect real patient scenarios.

Calculated costs are presented in Polish Zloty (PLN) local cur-
rency (1 PLN~0.23 EUR).

The study was conducted in accordance with the principles of
the Declaration of Helsinki. Due to the design of our study, the
approval of the Ethics Committee, as well as informed consent
of each participant, were not necessary.

Statistical analysis was performed using Statistica 13.1 software.
Descriptive statistics, one-way analysis of variance (ANOVA), and
Tukey’s post hoc test were used when appropriate. A P value
of <0.05 was considered statistically significant.

Results

There were 306 kidney transplant recipients included in our
study, including 174 male patients and 132 female patients. The
mean age was 55 years. All of the patients were Caucasians.
Kidney transplantations were performed at 1 to 25 years be-
fore the patient was included in the study. Table 1 summarizes
demographic data of study participants.

The mean costs of 1-month post-transplantation care was the
highest in the first post-transplantation year (1974.69 PLN).
Afterwards, mean costs of 1-month post-transplantation care
decreased; between the second and the ninth post-transplanta-
tion year, the costs were between 213.87 PLN and 1111.22 PLN.
In years 10 to 25, the costs were below 559 PLN per 1-month
of care. Results are presented in Figure 1 and Table 2. The dif-
ferences between the means and medians of costs reflected
considerable diversity in costs of care between cases. In years
1 to 16, the mean costs of inpatient care were higher com-
pared to the mean costs of outpatient care, while in years 17
to 25, this situation reversed. In the outpatient settings, it was
laboratory diagnostics, including monitoring of immunosup-
pressants levels, that were the main source of costs of care.
In hospitalized patients, the main sources of care were dif-
ferentiated by years of care; in the first 12 years post-trans-
plantation, in the majority of years, including the first post-
transplantation year, the most important specific source of
costs were pharmaceuticals, while between year 16 and year
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Table 1. Demographic data of study participants.

Year post- Number of Male/Female Mean age (range) Number of renal transplant:
transplant patients (n, %) in years 1st/2"4/3" (n, %)

1 16 11 (69) 5 (31) 50 (26-780) 16 (100) 0 (0) 0 (0)
"""""" > 13 7(6) 6@ 54 (@572 11 @) 2 (15 0 ©
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"""""" s 1 6@)  s(n 55 (974 12 8) 2 (14 0 ©
"""""" 6 21 11(2) 10 @8 58 (379 21 10 o0 © 0 (0
"""""" 7 17 1m6)  6G5)  s6 (7)) 15 8) 2 (1) 0 (©
"""""" 8 15 6@) 960 53 (579 14 93 1 O 0 ©
"""""" s 13 7068 6048 6 @-8) 12 9 1 ©® 0 ©
"""""" o 11 5@ 6065 52 (3576 11100 0 © 0 (©
"""""" o 8 s5() 3068 45 (468 8 (100 o0 © 0 (O
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Figure 1. Mean 1-month costs of post-transplantation care in

% 250000 particular years after kidney transplantation.
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Years after renal transplantation were not a major source of costs of pharmaceuticals.
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Table 2. Structure of costs of post-transplant care in particular years after renal transplantation.

Total costs Costs of inpatient care Costs of outpatient care
Mean Median di:o::s:z Imaging Ph:t?:::e- Others :::‘::::;Z Imaging Others
1-month (Q25-Q75) 8 (Mean, (Mean, (LCEUN 8 (Mean, (Mean,
: (Mean, S (Mean, S t (Mean, E S
cost in of 1-month o Minimum- o Minimum- Minimum- o Minimum- Minimum-
2 Minimum- > Minimum- 5 5 Minimum- 5 5
PLN  costin PLN 5 Maximum) 5 Maximum) Maximum) 2 Maximum) Maximum)
Maximum) Maximum) Maximum)
305.6 153.88 36.60 314.51 1178.78 34.09 150.74 7.96 98.10
1 197469 (217.0- 0.00- 0.00- 0.00- 0.00- 0.00- 17.56— 0.00- 25.00-
1969.6) 845.136 210.36 1912.66 5160.59 318.18 445.85 20.63 218.182
120.1 20.60 11.87 14.75 185.49 0.00 71.76 6.76 47.43
2 358.72 (99.0- 0.00- 0.00- 0.00- 0.00- 0.00— 44.27- 0.00— 33.33-
198.1) 148.88 91.58 184.21 1692.70 0.00 178.35 18.50 100.00
111.2 51.55 11.80 190.07 464.88 8.33 65.67 10.12 48.00
3 853.80 (89.7- 0.00- 0.00- 0.00- 0.00- 0.00— 28.92- 0.00— 25.00-
301.9) 519.76 85.58 4388.20 4381.89 208.33 139.72 50.25 83.33
140.7 42.18 16.29 33.59 322.33 12.35 47.58 4.52 36.42
4 516.04 (94.7- 0.00- 0.00- 0.00- 0.00- 0.00— 0.00- 0.00— 0.00-
663.3) 222.26 166.75 286.57 2319.70 250.00 86.23 15.67 58.33
188.6 82.49 25.83 459.54 394.70 20.83 61.90 3.99 58.93
5 1111.22 (89.8- 0.00- 0.00- 0.00- 0.00- 0.00- 19.45- 0.00— 16.67—
652.3) 651.90 95.58 6367.87 3374.52 291.67 107.56 12.08 183.33
91.5 20.10 9.47 1.27 85.87 0.00 51.89 5.21 40.08
6 213.87 (67.2— 0.00- 0.00- 0.00- 0.00- 0.00- 22.24— 0.00— 16.67—
133.7) 161.66 80.83 14.67 733.80 0.00 146.18 22.50 100.00
85.6 32.26 5.71 343.77 224.58 14.71 50.98 4.47 33.82
7 712.78 (79.3- 0.00- 0.00- 0.00- 0.00- 0.00- 10.19- 0.00— 8.33—
97.8) 501.14 47.91 5809.60 2932.31 250.00 104.16 14.92 58.33
101.8 9.73 2.26 392.82 96.44 19.44 54.22 6.96 41.67
8 667.78 (55.0- 0.00- 0.00- 0.00- 0.00- 0.00- 18.80- 0.00- 16.67—
195.9) 145.73 33.92 5883.42 1314.74 291.67 113.15 23.25 100.00
77.6 43.16 0.00 211.18 465.51 125.00 41.38 5.31 28.21
9 995.37 (62.3—- 0.00- 0.00- 0.00- 0.00- 0.00- 0.00- 0.00- 0.00-
101.2) 500.56 0.00 2695.98 4970.08 1500.00 95.21 20.42 50.00
80.1 10.95 0.00 22.07 102.98 0.00 49.03 5.65 31.82
10 245.09 (63.8- 0.00- 0.00- 0.00- 0.00- 0.00- 19.69- 0.00— 16.67—
119.7) 120.47 0.00 242.75 1132.76 0.00 95.21 14.92 66.67
101.9 27.23 0.00 75.31 270.10 0.00 56.08 5.70 38.54
11 507.71 (87.7- 0.00- 0.00- 0.00- 0.00- 0.00- 40.50- 0.00- 33.33-
658.0) 157.95 0.00 543.83 1729.70 0.00 89.56 13.75 50.00
75.7 17.39 0.00 81.13 205.32 0.00 43.99 3.75 30.56
12 408.65 (60.1- 0.00- 0.00- 0.00- 0.00- 0.00- 27.76- 0.00- 25.00-
116.6) 156.83 0.00 962.14 2233.47 0.00 93.21 12.08 41.67
91.2 12.25 0.00 3.88 180.39 0.00 50.49 7.71 35.12
13 332.35 (78.0- 0.00- 0.00- 0.00- 0.00- 0.00— 16.08— 0.00- 16.67—
149.6) 119.53 0.00 38.83 2110.44 0.00 97.80 16.75 66.67
88.7 19.94 0.00 137.97 246.30 15.15 47.45 2.88 42.42
14 558.62 (59.9- 0.00- 0.00- 0.00- 0.00- 0.00— 17.42— 0.00— 16.67—
165.4) 182.27 0.00 1506.27 2181.61 166.67 69.60 18.50 83.33
105.5 16.75 0.00 11.87 216.43 41.67 45.49 5.03 39.17
15 393.40 (61.4- 0.00- 0.00- 0.00- 0.00- 0.00- 0.00- 0.00— 8.33—
156.8) 148.71 0.00 111.22 1884.76 416.67 83.50 10.17 66.67
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Table 2 continued. Structure of costs of post-transplant care in particular years after renal transplantation.

Total costs Costs of inpatient care Costs of outpatient care

Mean Median I‘.‘Iai:o'r‘:t:;z Imaging Ph:t?n:l:e- Others HD :iaab‘:::::’i?; Imaging Others
1-month (Q25-Q75) 8 (Mean, - (Mean, (LCEUN 8 (Mean, (Mean,
: (Mean, S (Mean, S t (Mean, E S
cost in of 1-month o Minimum- o Minimum- Minimum- o Minimum- Minimum-
2 Minimum- > Minimum- 5 5 Minimum- 5 5
PLN  costin PLN 5 Maximum) 5 Maximum) Maximum) 2 Maximum) Maximum)
Maximum) Maximum) Maximum)

104.1 17.04 0.00 6.56 237.11 0.00 52.03 5.33 32.50
16 384.56 (63.6— 0.00- 0.00- 0.00- 0.00- 0.00- 27.71- 0.00— 25.00-
163.9) 160.78 0.00 57.84 2247.35 0.00 116.60 13.17 41.67
88.5 3.01 11.18 1.39 31.59 0.00 38.33 8.22 29.86
17 123.59 (71.5- 0.00- 0.00- 0.00- 0.00- 0.00- 16.13— 0.00- 8.33—
173.6) 14.60 80.59 14.70 147.78 0.00 61.62 15.00 50.00
81.9 0.00 0.00 0.00 0.00 0.00 4191 6.83 33.33
18 82.08 (52.1- 0.00- 0.00- 0.00- 0.00- 0.00- 19.10- 0.00— 25.00-
105.7) 0.00 0.00 0.00 0.00 0.00 96.98 14.92 50.00
90.0 8.01 0.00 79.39 162.72 0.00 40.45 4.20 31.25
19 341.00 (72.9- 0.00- 0.00- 0.00- 0.00- 0.00- 12.07- 0.00- 16.67—
143.2) 64.05 0.00 631.56 1248.55 0.00 63.52 12.08 50.00
85.1 2.88 0.00 0.48 14.65 0.00 54.98 4.04 39.10
20 119.77 (74.0- 0.00- 0.00- 0.00- 0.00- 0.00- 28.78- 0.00— 25.00-
122.2) 22.52 0.00 6.22 125.20 0.00 106.07 22.00 75.00
97.2 5.48 0.00 3.59 72.60 0.00 46.09 5.86 37.88
21 184.92 (70.1- 0.00- 0.00- 0.00- 0.00- 0.00- 20.55- 0.00- 25.00-
171.6) 60.26 0.00 31.49 681.64 0.00 92.87 10.17 75.00
89.6 8.16 0.00 3.18 74.28 0.00 48.67 2.03 28.33
22 177.31 (49.2- 0.00- 0.00- 0.00- 0.00- 0.00- 25.98- 0.00— 16.67—
103.8) 40.80 0.00 15.90 371.41 0.00 71.92 6.58 41.67
82.7 0.00 0.00 0.00 0.00 0.00 46.78 7.78 33.33
23 87.89 (77.9- 0.00- 0.00- 0.00- 0.00- 0.00- 34.35- 6.58— 25.00-
103.1) 0.00 0.00 0.00 0.00 0.00 71.52 10.17 41.67
60.5 0.00 0.00 0.00 0.00 0.00 71.09 4.42 58.33
24 133.84 (56.3—- 0.00- 0.00- 0.00- 0.00- 0.00- 19.35— 0.00- 25.00-
83.8) 0.00 0.00 0.00 0.00 0.00 238.30 10.17 166.67
64.0 6.08 8.10 2.39 60.90 0.00 42.83 3.73 38.33
25 162.36 (55.9- 0.00- 0.00- 0.00- 0.00- 0.00- 18.10- 0.00— 25.00-
115.7) 30.40 40.50 11.94 304.50 0.00 68.82 18.67 58.33

Subsequently, assessments with ANOVA and Tukey’s post
hoc test were done. Data from the first post-transplanta-
tion year were omitted in these analyses due to the fact that
the distribution of these data was not normal, and we were
interested mainly in the late post-transplantation period.
Therefore, 3 subgroups were used for analyses: subgroup |

were observed between the 3 subgroups, especially in costs
of inpatient care (Table 3).

Discussion

was 2 years to 9 years post-transplantation, subgroup Il was
10 years to 16 years post-transplantation, and subgroup IlI
was 17 years to 25 years post-transplantation. This divi-
sion into 3 subgroups was due to the fact that mean costs
were relatively similar within subgroups, and the number of
cases in each subgroup (n=145, n=76, and n=69 in groups I,
1, and Ill, respectively) enabled application of chosen statis-
tical methods. In effect, statistically significant differences
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The economic burden of kidney disease, especially ESRD, has
increased worldwide [4,8,9]. Kidney transplantation is consid-
ered an optimal method of renal replacement therapy both due
to clinical effects [10] and financial considerations [4,11,12].
However, data from the literature on the economic aspects of
kidney transplantation are limited mainly to the early post-
transplantation period. As far as we know, this is the first study
in which real costs of post-transplantation care in the late
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Table 3. Comparison of mean 1-month costs (in PLN) of post-transplant care in subgroups.

Laboratory 38.1 16.8*
diagnostics
Imaging 10.9 0.0*
Inpatient e
care Pharmaceuticals 184.8 47.0
Others 285.4 204.3
Dialysis 20.7 7.7
Laboratory 55.4 48.9
diagnostics
Outpatient  --------mmmmmmmmmmmmmm
care Imaging 6.1 5.2
Others 41.6 35.5
Total 642.9 365.5

* p<0.05 vs. group | (Post hoc Anova).

post-transplantation period have been calculated. It might be
speculated that, at least in part, the economic benefits of early
post-transplantation years are connected to the fact that only
relatively healthy patients get on waiting lists, while those with
serious comorbidities, which generate higher expenditures, are
not placed on transplant waiting lists. Additionally, diagnostic
workup preceding transplantation makes numerous diagnos-
tic procedures unnecessary during this period. However, with
the passage of time after transplantation, new health prob-
lems might appear, such as health problems associated with
aging as well as with chronic complications of immunosup-
pressive therapy. It might, therefore, be presumed that costs
of post-transplantation care would increase in the late post-
transplantation period. Surprisingly, our results showed that
the economic burden for the transplant center associated with
post-kidney transplantation care systematically decreased, even
in the period of 25 years. However, it should be noted that
although the proportion of costs connected to inpatient and
outpatient care changed with time, the mean costs of outpa-
tient care remained quite stable in years 2 to 25 (the costs in
the first year were obviously higher due to the frequency of
visits). Meanwhile, the mean costs of inpatient care decreased
with time; in the first 16 years post-transplantation, the costs
were higher, and starting from year 17 post-transplantation,
the costs were smaller compared to the mean costs of out-
patient care. Therefore, efforts should be undertaken to min-
imize the need for hospitalizations, especially during the first
16 years after transplantation. However, as patients are hos-
pitalized mainly for treatment of complications in this post-
transplantation period, it might be difficult to prevent these
cost. The costs of pharmaceuticals were the major source of
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3.9* 244 0.005
2.5% 6.1 <0.001
10.5 107.2 0.150
48.5% 207.8 0.039
0.0 124 0.314
47.1 51.7 0.066
5.4 5.7 0.577
36.1 38.7 0.058
154.1 453.9 0.036

costs of care in the majority of patients during this post-trans-
plantation period. In the subsequent years, the mean costs of
inpatient care were smaller compared to outpatient care, and
the costs of laboratory diagnostics were the most important
source of costs. This might be explained by the fact that co-
morbidities that appear in the late post-transplantation peri-
od are in a large part diagnosed and treated by other health
care centers. In fact, this is not a difference compared to the
non-transplantation population.

In 2015, the costs of 1 hemodialysis session in Poland averaged
between 400 PLN and 500 PLN, depending on the dialysis cen-
ter [13]. Similarly, in 2018, the costs of 1 hemodialysis session
in our hospital was 500 PLN. Therefore, in Poland, the 1-month
costs of therapy in patients on maintenance hemodialysis was
approximately 6500.00 PLN in the analyzed period. Hence,
our results confirmed that kidney transplantation is a modal-
ity of renal replacement therapy that is economically justified
even over long periods of patient care. Moreover, it should be
stated that the economic benefits compared to chronic dial-
ysis, increased with time. In general, our results agreed with
data from the literature, e.g., in Sweden, kidney transplan-
tation was reported to lead to substantial cost savings com-
pared to dialysis [14]. The costs of post-transplantation care
were the highest in the first post-transplantation year, while
starting from the second-year post-transplantation, the costs
decreased and remained quite stable for at least 5 years [15].
However, a detailed comparison of Swedish data with our re-
sults was impossible due to differences in methodology; in the
cited papers, the analyses were performed from the perspec-
tive of health care system, while our analysis was performed
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from the perspective of a health care provider, and some costs
were, therefore, omitted in our study, such as the costs of im-
munosuppressive drugs in the outpatient settings, which are
covered by the National Health Fund, and not by a transplant
center. The perspective of analysis is an important factor to
consider; if we had used the perspective of a health care sys-
tem rather than a health care provide, most probably, the costs
of immunosuppressive drugs would have been a substantial
part of post-transplantation expenditures.

The analysis of our data showed substantial differences be-
tween the mean and the median 1-month costs of care in the
majority of post-transplantation years. This was due to the fact
that there were considerable differences in costs of care in in-
dividual cases, with a small number of patients who had costs
of care that was considerably higher compared to the majority
of cases. This fact might also explain the differences in mean
1-month costs of care in particular post-transplantation years,
especially between the second and the ninth post-transplanta-
tion year. The most expensive procedures included procedures
connected to diagnosis, treatment of antibody-mediated re-
jection (AMR) of the kidney graft, and some infections. These
costs were significantly over the mean costs in some years,
for example in the fifth and the ninth year. Despite the fact
that universal standards of AMR management are lacking, it is
a clinical entity that is connected with high costs for diagnos-
tics and therapy. Although costs of care of patients with AMR
were significantly higher compared to non-AMR cases, we in-
cluded them in the current analysis as we wanted data that
were as close as possible to clinical reality. However, a sepa-
rate analysis concerning only patients with AMR would be of
interest. Nevertheless, analysis of medians of costs of 1-month
care also showed that the costs do not increase in the late
post-transplantation period.

Our study had several limitations. First, it was a perspective of
a transplant center that was used for the assessment. Thus,

our results might be of great interest and importance for the

References:

—

. Wolfe RA, Ashby VB, Milford EL et al: Comparison of mortality in all pa-
tients on dialysis, patients on dialysis awaiting transplantation, and recip-
ients of a first cadaveric transplant. N Engl ) Med, 1999; 341(23): 1725-30

. Hamilton AJ, Caskey FJ, Casula A et al: Associations with wellbeing and
medication adherence in young adults receiving renal replacement thera-
py. Clin J Am Soc Nephrol, 2018; 13(11): 1669-79

. Axelrod DA, Schnitzler MA, Xiao H et al: An economic assessment of con-
temporary kidney transplant practice. Am J Transplant, 2018; 18(5): 1168-76

United States Renal Data System. 2018 USRDS annual data report:
Epidemiology of kidney disease in the United States. Volume 2, Chapter 9:
Healthcare Expenditures for Persons with ESRD. National Institutes of Health,
National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda,
MD, 2018. Accessed at https://www.usrds.org/2018/view/v2_09.aspx

. Legendre C, Canaud G, Martinez F: Factors influencing long-term outcome
after kidney transplantation. Transpl Int, 2014; 27(1): 19-27

N

w

»

(%}

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

258

tabus A. et al.:
Costs after kidney transplantation
© Ann Transplant, 2019; 24: 252-259

management of transplant centers; however, the results do
not reflect total costs of health care of the studied popula-
tion. Costs of primary health care and care received at other
specialty centers, as well as refunds of pharmaceuticals by
the National Health Fund, including outpatient use of immu-
nosuppressive, anti-infectious, anti-hypertensive, lipid-lower-
ing agents, etc., were omitted in our study. This was, at least
partially, caused by the fact that these costs are not a burden
for a transplant center in a Polish system, and complete data
on these subjects was not available to us. However, a large
proportion of these expenditures would also not be consid-
ered a part of ESRD treatment, as they are connected, at least
in part, to aging, and involve the general population as well.
Second, due to the retrospective design of the analysis, some
patients might have been omitted, including those who lost
their graft; and in the end-stage phase of graft function some
significant costs might appear, e.g., vascular access for hemo-
dialysis must be done. Third, due to the differences in health
care models, and structure of costs, our results might not re-
flect the situation in other countries.

Conclusions

From the perspective of a transplant center, the costs of long-
term post-kidney transplantation care did not increase in the
later periods, even as long as 25 years post-transplantation.
Starting from the second post-transplantation year, the mean
costs of outpatient care remained quite stable, while the mean
costs of inpatient care decreased with time. Our results con-
firmed that kidney transplantation is a modality of renal re-
placement therapy that is associated with economic benefits
even over a long period of post-transplantation patient care.
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