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¢ Background: Although several studies have demon-
strated the economic advantages of peritoneal dialysis (PD)
over hemodialysis (HD), few reports in the literature have
compared the costs of HD and PD access. The aim of the pres-
ent study was to compare the resources required to establish
and maintain the dialysis access in patients who initiated
HD with a tunneled cuffed catheter (TCC) oran arteriovenous
fistula (AVF) and in patients who initiated PD.

¢ Methods: We retrospectively analyzed the 152 chronic
kidney disease patients who consecutively initiated dialy-
sis treatment at our institution in 2008 (HD-AVF, n = 65;
HD-CVC, n = 45; PD, n = 42). Detailed clinical and demo-
graphicinformation and data on access type were collected
for all patients. A comprehensive measure of total dialysis
access costs, including surgery, radiology, hospitalization
for access complications, physician costs, and transporta-
tion costs was obtained at year 1 using anintention-to-treat
approach. All resources used were valued using 2010 prices,
and costs are reported in 2010 euros.

¢ Results: Compared with the HD-AVF and HD-TCC modali-
ties, PD was associated with a significantly lower risk of
access-related interventions (adjusted rate ratios: 1.572
and 1.433 respectively; 95% confidence intervals: 1.253
to 1.891 and 1.069 to 1.797). The mean dialysis access-
related costs per patient-year at risk were €1171.6 [median:
€608.8; interquartile range (IQR): €563.1 - €936.7] for
PD, €1555.2 (median: €783.9; IQR: €371.4 - €1571.7) for
HD-AVF, and €4208.2 (median: €1252.4; IQR: €947.9 -
€2983.5) for HD-TCC (p < 0.001). In multivariate analysis,
total dialysis access costs were significantly higher for the
HD-TCC modality than for either PD or HD-AVF (3 = -0.53;
95% CI: -1.03 to -0.02; and P = -0.50; 95% CI: -0.96
to -0.04).

¢ Conclusions: Compared with patients initiating HD,
those initiating PD required fewer resources to establish
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and maintain a dialysis access during the first year
of treatment.
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nd-stage renal disease (ESRD) patients who choose

hemodialysis (HD) require a vascular access, and
those who choose peritoneal dialysis (PD) require a
peritoneal catheter beforeinitiation of renal replacement
therapy (RRT). The type of vascular access used in HD
patientsis recognized to have a significantinfluence on
patient survival. Compared with use of a native arterio-
venous fistula (AVF), use of a tunneled cuffed catheter
(TCC) is associated with a substantially greater risk of
sepsis, hospitalization, and mortality (1-8). By con-
trast, PD catheter complications have declined in recent
years, with low rates of bacteremia and sepsis (9-22).
Recently, Perl et al. (9) observed that, compared with
patients starting PD or starting HD with a functioning
AVF, patients starting HD with a TCC had a higher risk of
death during the first year. However, that finding didn't
necessarily demonstrate causality between use of a HD
catheter and patient death.

Several studies have reported that HD is more expen-
sive than PD, mainly because of costs related to dialysis
staff, patient transportation, and overhead (23-30).
However, vascular access care accounts for a significant
proportion of the health care costs in both incident and
prevalent HD patients (31-33). Nonetheless, to our
knowledge, few reports have compared the costs of PD
and HD access (32). The aim of the present study was to
compare the resources required to establish and maintain
dialysis accessin patientsinitiating HD with a TCC or with
an AVF and in those initiating PD.
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METHODS
STUDY DESIGN

Our retrospective cost analysis included local chronic
kidney disease patients (age 18 years and older at the
start of RRT) who consecutively initiated HD between
1January 2008 and 1 July 2008, or PD between 1 January
2008 and 1 July 2009 at our hospital.

The study was approved by the Ethics Committee for
Health and the Local Institutional Review Board of Sao
Jodo Hospital Centre, EPE, Porto, Portugal.

PATIENT COHORT

The incidence of ESRD—that is, patients who start
any RRT modality for the first time—is higherin Portugal
than in other European countries (34). An incidence
rate of 217 HD patients and 18 PD patients per million
population were registered by the Portuguese Society
of Nephrology in 2010. Patients were recruited from the
nephrology department of Sdao Jodo Hospital Centre,
which is a tertiary-care university hospital responsible
fornephrologic medical supportto ESRD patients starting
RRT in the northwest region of Portugal. Patients were
enrolled ifthey had a diagnosis of end-stage chronic kid-
ney disease according to a nephrologist and if they had
received outpatient chronic dialysis treatment. Patients
who had previously undergone RRT (HD, PD, or trans-
plantation) and those who restarted during the study
period or who transferred to another districtimmediately
after RRT start were excluded. The program provided free
choice to patients who were eligible for both therapies,
but some patientsin the HD group had no choice because
of contraindications for PD. Treatment modality was
assigned atthe time of the first attempt at dialysis access
placement, on anintention-to-treat basis. Patients were
considered PD patients if they had chosen PD and if an
attempt was made to place a PD catheter. Otherwise, the
patients were considered HD patients. The HD group was
subdivided into patients who underwent AVF creation or
TCC placement as a first vascular access. Patients were
followed for 1 year from the date of dialysis initiation, or
until death or switch from their RRT modality. Because of
the relatively lower number of patients who initiated PD
between 1Januaryand 1 July 2008, compared with those
whoinitiated HD, the recruitment period forincident PD
patients was extended to July 2009.

Atotal of 191 chronic kidney disease patients started
RRT during the study period (133 HD, 58 PD). Among
those 191 patients, 23 HD patients were excluded
because of previous RRT (n = 13) or loss to follow-up
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after transfer to another district (n = 10), and 16 PD
patients were excluded because of previous RRT (HD,
n = 11; transplantation, n = 5). The remaining 152
patients were included in the final analysis. Of the 110
incident HD patients, 65 underwent AVF creation, and
45 underwent TCC placement. Three cohorts of incident
dialysis patients were therefore established: HD-AVF
(n=65), HD-TCC (n =45), and PD (n = 42).

DATA COLLECTION

Clinical information was collected from hospital and
dialysis unit records as appropriate. The presence of
comorbidity at the enrolment date was assessed by a
physician undertaking a complete review of the patient’s
records. Information was collected for the 19 variables
that constitute the Charlson comorbidity index (35),
which has been validated for use in patients with ESRD.
Information on all dialysis access surgeries, radiologic
imaging studies, and dialysis catheter interventions was
collected from our hospital database. Because an access
was created before dialysisinitiationin some patients, all
attempts at dialysis access placement were recorded and
includedinthefinalanalysis. The clinical records from all
hospitalizations for all patients were reviewed by a physi-
cian. Information on hospital admissions for which the
primary reason for admission was access-related care—
as defined by the discharge diagnosis (coded according
to the International Classification of Diseases, Ninth
Revision)—was captured for all patients.

PROCEDURES

Access Surgery: Peritoneal dialysis-related procedures
(PD catheter insertion, replacement, repositioning, or
removal; omentectomy; lysis of adhesions; correction of
peritoneal leaks and abdominal hernias) were performed
by a dedicated group of general surgeons and nephrolo-
gists, in the operating room, under general anesthesia.
Fistula-related procedures (fistula creation, revision, and
ligation) were performed by vascular surgeons in a spe-
cialized room, under local anesthesia. Preoperative ultra-
sonographyscreening of vessels and peripheral venograms
for access planning were not routinely performed.

Diagnostic Imaging: Diagnostic imaging studies
included fistulograms, access-directed thrombolysis,
and access-related angioplasties—that is, radiology
procedures performed as part of access-related care.
These procedures were performed by a dedicated inter-
ventional nephrologistin the angiographic suite, under
local anesthesia (36).

663

For permission to reprint multiple copies or to order presentation-ready copies
for distribution, contact Multimed Inc. at marketing@multi-med.com



COENTRAO et al.

TCC-Related Interventions: (entral venous catheter-
related interventions included insertion, exchange,
and removal. These procedures were performed by
nephrologists at the bedside, under local anesthesia.
Catheter dysfunction, defined as the complete inability
to withdraw blood or the inability to withdraw blood at
a sufficient rate to sustain dialysis (blood flow less than
300 mL/min), was routinely managed by dialysis nurses
with localinstillation of tissue plasminogen activator.

COST ANALYSIS

Our study was performed from the public administra-
tion perspective, including direct medicaland nonmedical
costs. Annual dialysis access costs were evaluated using
a mixed costing method. All resources used were valued
using 2010 prices, and costs are reported in 2010 euros.

The resources required to care for a patient’s dialysis
access were divided into the categories of access surgery,
diagnostic imaging, TCC-related interventions, hospi-
talization, and patient transportation. Access surgery,
diagnostic imaging, and TCC-related intervention costs
were obtained using a micro-costing approach:

* The professional fee perintervention was determined
from the average fee charged by physicians per year.

* Technical costs perintervention—including supplies,
pharmacy and radiology costs, and additional over-
head expenses—were obtained for all procedures.

The “total expense” represents the sum of the techni-
cal and overhead costs and the professional fees (37).
Cost data for dialysis access-related hospitalizations
were extracted from the Ministry of Health and Welfare
Ordinance Legislation—Diario da Repdblica (1st series,
No. 147, 31 July 2009, No. 839, and 2nd series, No. 81,
5 April 2000, clause No. 7376/2000). Costs of patient
transport for dialysis access care were included in the
analysis (€0.47/1 km).

OUTCOMES

The primary outcome was the costs related to dialysis
access at 1year from the time of first dialysis. The second-
ary outcome was the dialysis access-related intervention
rate per patient-year.

STATISTICAL ANALYSIS

Dataare presented as percentages and means + standard
deviation. Costs are given as means with 95% confidence
intervals (CIs). Categorical variables were compared using
the Fisher exact test. The Kruskal-Wallis test was used to
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analyze differences between continuous variables. Rates
were calculated for each of the patients by dividing the
number of events or procedures by the duration of follow-
upinyears. Between study groups, the mean intervention
rates per patient were compared using Poisson regression.
Because costs were not normally distributed, they were log-
transformed before statistical testing. Multivariate linear
regression was used to assess theimpact of various comor-
bid factors on the dialysis access-related costs. Covariates
wereincluded if the baseline difference between the three
groups was less than 0.10 in the univariate comparison.
To address the impact on costs of variations in duration
of follow-up resulting from early death, the year 1 cost of
patient care by access type and dialysis modality was cal-
culated by direct extrapolation from the truncated costing
period for patients who died during year 1. This approach
permitted the cost per patient-year at risk to be reported.
All tests were two-sided, and differences were considered
significant at p < 0.05. All statistical analyses were per-
formed using the SPSS software application (version 19:
SPSS, Chicago, IL, USA).

RESULTS
BASELINE CHARACTERISTICS

Table 1 shows the baseline characteristics of the study
population. Compared with the PD patients, the HD-TCC
and HD-AVF patients were more likely to be older and to
have a higher frequency of diabetes mellitus, coronary
artery disease, congestive heart failure, and cerebro-
vascular disease. Time from referral to dialysis initiation
was significantly lowerin the HD-TCC patients thanin the
HD-AVF and PD patients.

The mean distances between the homes of the HD-AVF,
HD-TCC, and PD patients and our hospital center were
42.1 £ 33.9 km, 53.0 + 33.8 km, and 30.3 + 23.4 km
respectively (p =0.004).

RESOURCE USE

We were able to assess costs for the full 12-month
observation period in 131 of the 152 study patients.
For the remaining 21 patients (16 of whom died, 2 of
whom received a renal graft, and 3 of whom permanently
switched from PD to HD), only the corresponding portion
of the 12-month period was costed.

DESCRIPTION OF PROCEDURES

Table 2 presents the frequencies and types of invasive
procedures performed during the interventions. In the
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TABLE 1
Baseline Characteristics of Enrolled Patients by Dialysis Modality and Vascular Access Type
Hemodialysis Peritoneal p

Variable With AVF With TCC dialysis Value
Patients (n) 65 45 42
Sex (% men) 60 55 52 0.856
Mean age (years) 63.1+13.9 66.4+15.3 55.1+16.1 0.001
Age groups [n (%)]

18-44 Years 5(8) 4(9) 9(21) 0.046

45-64 Years 20 (31) 11 (24) 20 (47) 0.019

65+ Years 40 (61) 30 (67) 13 (31) 0.001
Cause of kidney disease [n (%)]

Diabetes 29 (45) 19 (42) 8(19) 0.016

Hypertension 8(12) 3(7) 2(5) 0.405

Glomerulonephritis 7 (11) 3(7) 13(31) 0.005

Tubulointerstitial nephritis 9 (14) 9 (20) 7 (17) 0.699

Unknown 12 (19) 11 (24) 12 (29) 0.445
Mean CCI score 5.1£3.1 5.0+2.5 4.4+2.2 0.574
CCI risk group [ (%)]

Low (£3) 25 (39) 14 (31) 15 (36) 0.746

Medium (4-5) 12 (19) 12 (27) 14 (33) 0.138

High (6) 28 (43) 19 (42) 13 (31) 0.424
Comorbid conditions [n (%)]

Coronary artery disease 28 (43) 15 (33) 6 (14) 0.006

Congestive heart failure 26 (40) 17 (38) 7(17) 0.025

Peripheral vascular disease 16 (25) 9 (20) 9(19) 0.797

Previous stroke 9 (14) 6 (13) 2(5) 0.330

Diabetes 30 (46) 19 (42) 8(19) 0.011

Malignancy 11 (17) 9 (20) 11 (26) 0.591
Late referral [ (%)] 9 (14) 40 (89) 9(21) <0.001

Mean duration from referral

to dialysis initiation (months) 42440 5+19 34428 <0.001

Laboratory values [median (range)]

Hemoglobin (g/L) 104 (101-108) 88 (83-92) 105 (108-115) <0.001

eGFR (mL/min/1.73 m?) 10.0 (9.2-10.9) 7.6 (6.6-8.7) 8.3(7.7-9.0) <0.001

Serum creatinine (mg/dL) 5.8 (5.3-6.1) 8.3(7.2-9.4) 6.7 (6.0-7.4) <0.001

Serum urea (mg/dL) 216 (203-229) 219 (194-244) 197 (184-210) 0.171

Serum albumin (g/L) 37 (35-38) 32 (31-34) 39 (38-40) <0.001

AVF = arteriovenous fistula; TCC = tunneled cuffed catheter; CCI = Charlson comorbidity index; eGFR = estimated glomerular

filtration rate.

PD group, 76% and 24% of the procedures were related
to PD and HD catheters respectively. Eight PD patients
used at least 1 HD catheter. The reasons for HD catheter
use in the PD group were catheter malfunction (n = 2),
peritonitis (n = 2), catheter “break-in” period (n = 2),
abdominal leak (n=1), and requirement for continuous
renal replacement therapy (n=1).Inthe HD-AVF group,
75% and 25% of the procedures were related to the
AVF and the TCC accesses respectively. Eleven patients
required at least 1 TCCinsertion during dialysis because
of AVF failure. In the HD-TCC group, 30% and 70% of
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the procedures were related to the AVF and TCC accesses
respectively. During dialysis, 34 patients underwent at
least 1 AVF creation attempt. The primary failure rates
(including failed attempts) were 2% for the PD group (1
of 44), 23% for the HD-AVF group (17 of 75), and 9% for
HD-CVC group (6 of 67).

Table 3 lists the mean numbers of interventions in
the study population. The mean numbers of access sur-
geries and diagnostic imaging studies were higher for
the HD-AVF group than for the HD-TCC and PD groups
(p =0.083 and p < 0.001 respectively). In contrast, the
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TABLE 2
Invasive Access Interventions by Dialysis Modality and Vascular Access Type
Hemodialysis Peritoneal dialysis
With AVF (n=65) With TCC (n=45) (n=42)

Intervention (n) (%) (n) (%) (n) (%)
Hemodialysis fistula

Creation 75 55.1 40 24.5 0 0

Surgical revision or ligation 7 5.2 3 1.8 0 0

Angioplasty 15 11.0 5 3.1 0 0

Thrombectomy 5 3.7 1 0.6 0 0
Hemodialysis catheter

Insertion 17 12.5 67 411 8 11.9

Exchange or removal 11 8.1 26 16.0 8 11.9

Thrombolysis 6 4.4 21 12.9 0 0
Peritoneal dialysis

Catheterinsertion 0 0 0 0 44 65.7

Catheter manipulation 0 0 0 0 1 1.5

Catheter removal 0 0 0 0 4 6.0

Lysis of adhesions or omentectomy 0 0 0 0 1 1.5

Correction of peritoneal leaks 0 0 0 0 1 1.5
TOTAL 136 100 163 100 67 100
2 Of total interventions.

TABLE 3

Dialysis Access—Related Interventions® of Enrolled Patients, by Dialysis Modality and Vascular Access Type,
per Patient-Year at Risk

Hemodialysis (HD) Peritoneal
With AVF With TCC dialysis p
Intervention (n=65) (n=45) (n=42) Value
Access surgery 1.39+0.82 0.84+0.75 1.21+0.47 0.085
HD catheter intervention 0.58+1.40 2.24+1.95 0.19+0.39 <0.001
Diagnosticimaging 0.34+0.60 0.12+0.38 0 <0.001
Hospitalization 0.07+0.25 0.47+1.09 0.14+0.35 0.025
TOTAL 2.38+2.06 3.67+2.50 1.54+0.73 <0.001

@ Mean + standard deviation.

mean numbers of TCC-related interventions and hospital- the HD-AVF or the HD-TCC group (p < 0.001, Table 3). In
izations were significantly higher for the HD-TCC group multivariate analysis, the PD modality was associated with
than for either the HD-AVF or the PD group (p < 0.001 a significantly lower risk of access-related interventions
and p =0.025 respectively). The main causes of dialysis than were the HD-AVFand HD-TCC modalities (adjusted rate

access—related hospital admissions were peritonitis (n = ratios: 1.572 and 1.433 respectively; 95% (Cls: 1.253t0 1.891
4, 67%) for PD patients, access surgery (n =3, 75%) and 1.069 to 1.797). None of the covariates in the models
for HD-AVF patients, and catheter-related bacteremia were associated with the risk or rate of intervention.

(n=13, 81%) for HD-TCC patients. The mean number of
bacteremic episodes for HD-TCC patients was 0.58 +1.18 COST ANALYSIS
per patient-year at risk.

Overall, rates for dialysis access-related interventions Table 4 sets out the itemized dialysis access-
were significantly lower in the PD group than in either related costs.
666
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TABLE 4

Costs of Surgical Procedures for Dialysis Access, Diagnostic Imaging, and Catheter Interventions
Costin euros (€)

Procedure Professional fees Technical fees Total perintervention
Fistula creation 177 85 262
Placement of Tenckhoff catheter 203 323 526
Placement of tunneled cuffed catheter 148 234 382
Local catheter thrombolysis 1 35 46
Percutaneous transluminal angioplasty 168 432 600
Manual catheter-directed thrombo-aspiration 336 680 1016

TABLE 5

Dialysis Access—Related Costs of Enrolled Patients, by Dialysis Modality and Vascular Access Type,
per Patient-Year at Risk

Mean costin euros [€ (95% confidence interval)]

Hemodialysis (HD) Peritoneal
With AVF With TCC dialysis p
Intervention (n=65) (n=45) (n=42) Value
Access surgery 401.7 252.9 540.7 <0.001
(343.8 10 459.6) (190.5 to 315.4) (526.8 to 584.7)
HD catheter interventions 141.2 718.7 72.8 <0.001
(57.7 to 234.6) (576.0 to 861.5) (26.9 t0 118.8)
Diagnosticimaging 344.7 151.3 0 <0.001
(187.8 t0 501.7) (52.9 to 249.8)
Hospitalization 469.2 2746.2 516.7 0.010
(57.9 t0 996.3) (494.8 t0 4997.5) (67.5 to 965.9)
Transportation 193.4 330.1 41.4 <0.001
(128.3 to 258.5) (236.0 to 442.2) (28.1t0 54.6)
TOTAL 1555.2 4208.2 1171.6 <0.001

(974.0 to 2136.2)

(2050.7 to 6365.9)

(737.6 t0 1526.0)

The mean cost of access surgery per patient-year
was higher for PD patients than for either the HD-AVF or
the HD-TCC patients (p < 0.001, Table 5). On the other
hand, the costs of diagnostic imaging procedures were
higher for the HD-AVF patients (p <0.001, Table 5), and
the costs of hospitalization related to TCC interven-
tions and of patient transportation were higher for the
HD-TCC patients (p =0.010 and p < 0.001 respectively;
Table 5). Overall, the mean dialysis access-related costs
per patient-year at risk were €1171.6 [median: €608.8;
interquartile range (IQR): 563.1 - 936.7] for the PD
patients, €1555.2 (median: €783.9; IQR: 371.4 - 1571.7)
forthe HD-AVF patients, and €4208.2 (median: €1252.4;
IQR: 947.9 — 2983.5) for the HD-TCC patients (p < 0.001,
Table 5). In multivariate analysis, total access-related
costs were significantly higher for the HD-TCC modality
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than for either the PD or the HD-AVF modality (B=-0.53;
95% CI: -1.03 to -0.02; and 3 = -0.50; 95% CI: -0.96
t0 -0.04).

DISCUSSION

The present study demonstrates that dialysis access—
related intervention rates were significantly lower for
patients initiating PD than for those initiating HD.
Peritoneal dialysis patients had the lowest numbers of
access surgeries and catheter-related interventions. In
contrast, HD-AVF patients underwent a higher number
of access surgeries and diagnostic imaging procedures,
and HD-TCC patients underwent a higher number of
catheter-related interventions and hospitalizations
(mainly because of catheter-related bacteremia). Our
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results accord with those of Oliver et al. (38) who recently
reported that, compared with patients who chose HD,
those who chose PD had a lower risk of invasive access
interventions. Inaddition, we further demonstrated that
the risks of catheter-related interventions and hospital-
izations were significantly lower with the PD modality
than with the HD-TCC modality, emphasizing the fact that
patients who choose PD do not face an increased risk of
catheter-related adverse events (10,39-41).

Our cost analysis showed that the costs related to
dialysis access were lower for the PD modality. Even
after considering the additional technical and overhead
costs associated with PD catheter placement (operating
room, general anesthesia, and surgical team) and the
costs associated with primary nonfunction of all access
types, patients who initiated PD incurred the lowest
costs, and those who initiated HD-TCC, the highest
costs during the first year of dialysis. In this regard, Lee
etal. (32) reported that costs related to catheter place-
ment and diagnostic imaging procedures accounted for
the higher expenditure observed among prevalent HD
patients with permanent catheters than among HD-AVF
and PD patients. On the other hand, Manns et al. (31)
observed that the largest cost component in patients
dialyzed exclusively with a HD catheter (rather than an
AVF) was hospitalization for access-related complica-
tions. In the present study, we observed that, in PD and
HD-AVF patients, about 50% of dialysis access costs
were related to access surgery, HD catheter interven-
tions, and diagnostic imaging studies; in the HD-TCC
group, about 75% of dialysis access costs were related
to vascular access-related hospitalizations and patient
transportation. In this regard, we observed that HD-TCC
patients incurred the highest number of transporta-
tion runs (with the highest mean distances) between
their homes and our hospital center. Total access-
related costs were not statistically significantly differ-
ent between the PD modality and the HD-AVF modality.
Nevertheless, we observed that the costs for invasive
interventions related to the dialysis access (mainly diag-
nosticimaging studies and catheter-related procedures)
were higher in the HD-AVF modality. In this regard,
Oliver et al. (38) also reported that, compared with
PD patients, HD-AVF patients incurred a higher risk of
invasive interventions.

The cost factor plays a leading role in health care eco-
nomics. Because it is not easy to extrapolate costs from
one countryto another, studies that evaluate local reali-
ties are needed to guide appropriate economic decisions
about the dialytic management of ESRD patients. Within
the Portuguese National Health System, RRT is free of
charge for the patient. In 2008, concerned with budget
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constraints and the exponential annual rise in dialysis
costs, the Portuguese health authorities changed the
reimbursement system for both HD and PD treatment to
a per capita system thatincludes equipment costs, staff,
patient follow-up and checkups, consumables, reverse-
osmosis water, reqular laboratory tests, radiology, and all
medications for the treatment of anemia, bone-mineral
disease, nutrition, cardiovascular complications, and
in-dialysis intravenous antibiotics. The reimbursement
per patient-week was set by law at €547.94 [Ministry
of Health and Welfare Ordinance Legislation—Didrio
da Repdblica (2nd series, No. 35, 19 February 2008,
clause No. 4325/2008)] for the HD and PD modalities
alike. This package did not include vascular and PD
access-related procedures, hospitalizations, or patient
transportation. Our results, based on patients treated
with contemporary dialysis modalities in Portugal, sug-
gest that when a health care reimbursement system is
the same for HD and PD, as occurs in Portugal, dialysis
access-related costs may account for an approximate
4%, 5%, and 15% increase in annual dialysis treatment
expenses for the PD, HD-AVF, and HD-TCC modalities
respectively. Our findings accord with those of Manns
et al. (31), who reported that HD vascular access costs
may account for approximately 10% of the health care
cost for incident HD patients, with patients selected
for arteriovenous graft or catheter placementincurring
the highest costs.

The present study may haveimportantimplications for
policymakers. For health care systems that are promot-
ing PD as a strategy to lower consumption of health care
resources, our study suggests that the resources required
to establish and maintain a dialysis accessin the firstyear
of treatment are lower for patients who chose PD.

As with all retrospective studies, selection bias may
have occurred, in particularinfluenced by patient treat-
ment preferences and time of referral to the nephrolo-
gist. In addition, the time at risk after the first access
attempt was different between study groups. Further,
the smallsample size, short-term follow-up, and single-
center nature of the study may limit its reproducibility.
Also, the PD patients were treated at a single academic
nephrology center, and the HD patients were treated
at separate peripheral renal centers (although this
situation reflects the distribution of patients between
modalities in our country). The costs of certain health
care procedures vary between countries. However,
the relative resources required for an intervention
and the determinants of the costs of vascular access
are likely to be similar between centers. Finally, the
extrapolation of data may inflate costs in the groups
containing sicker patients.
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CONCLUSIONS

Our study suggests that, compared with patients
who initiate HD, those who initiate PD require fewer
resources to establish and maintain a dialysis access dur-
ing the first year of treatment. In addition, our findings
emphasize that PDis a cost-effective option forincident
dialysis patients.
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