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clopidogrel for preventing
vascular thromboembolic
events of arteriovenous
fistula in uraemic patients:
a retrospective study with
a mean 3-year follow-up
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Abstract

Objective: This study aimed to evaluate the efficacy of beraprost sodium (BPS) or clopidogrel

(CL) using vascular thromboembolic events (VTEs) of arteriovenous fistula as a primary endpoint

in patients with end-stage renal disease (ESRD) undergoing arteriovenous fistula surgery.
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Methods: We performed a multicentre, retrospective cohort study from August 2012 to August

2016. We studied patients with ESRD who underwent arteriovenous fistula surgery and received

peroral administration of 40 mg BPS, three times per day, for 1 month, or 75 mg CL (initial dose of

300 mg), one time per day, for 1 month. The time to first on-study VTE was the primary endpoint.

Results: The BPS-treated cohort had a significantly delayed time to first VTE compared with the

CL-treated cohort (hazard ratio 0.33, 95% confidence interval 0.18–0.56). An increased incidence

of VTEs was detected in the 1-month follow-up, with rates of 2.4% and 8.7% for BPS and CL,

respectively. This difference persisted over time, with rates of 8.0% and 18.1% at the final follow-

up, respectively.

Conclusion: CL-treated patients with ESRD have a greater risk of VTEs compared with

BPS-treated patients. CL-treated patients also tend to experience a VTE within the first

month after cessation of oral administration.
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Introduction

Uraemia is a potent risk factor for inducing

vascular thromboembolic events (VTEs).

VTEs manifest as endovascular thrombosis

following interventions for arteriovenous

fistula, and only inadequate antithrombotic

medications pose a greater risk. Uraemia

independently increases the risk of throm-

bosis by four to eight fold, implicating renal

failure-specific prothrombotic mediators.1–4

The estimated incidence of end-stage renal

disease (ESRD) in China in 2017 was

300,00 patients, of whom almost 60% even-

tually died, which is partially related to

common delays in diagnosis. Intervention

for arteriovenous fistula, which is regarded

as a lifeline of patients with ESRD, estab-

lishes permanent vascular access for these

patients.5,6 In recent years, the use of artifi-

cial blood vessels and semi-permanent tube

surgery in patients with ESRD has rapidly

developed.7,8 However, this method has

short-term effects, increased complications,

and is expensive. Therefore, there has been

an increase in these patients’ mental and

economic burden, which can have serious
effects on their quality of life.9,10 Previous

studies have shown that the failure rate of
intervention for arteriovenous fistula is
20% to 54%, mainly due to thrombosis,
non-maturation, and mature obstruction

of arteriovenous fistula.11,12 The incidence
of thrombus in arteriovenous fistula is
more frequent within 30 days after surgery.7

Previous studies have provided proof-of-

concept that vascular access dysfunction is
a major cause of morbidity and hospitaliza-
tion in patients with uraemia, and this can
be attributed to venous stenosis caused by

neointimal hyperplasia after vascular access
surgery.11 Thrombosis caused by stenosis of
an internal fistula in the forearm is common
in the 3- to 4-cm venous end of the internal

fistula.8,9 Although several studies have
advocated a characteristic of pharmacolog-
ical agents, including anti-platelet drugs in
preventing thrombosis, these studies have

provided inconsistent findings.13 Recently,
pharmacological agents have been recom-
mended to be used to decrease neointimal
hyperplasia for improving vascular access
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patency in patients with uraemia on haemo-
dialysis.13,14 Among these agents, beraprost
sodium (BPS), which is an oral compound
synthesized as a prostacyclin (prostaglandin
I2) derivative, shows strong anti-platelet
activity (reduction in platelet aggregation
and blockade of platelet adhesion). BPS is
used to maintain vascular access patency
because it inhibits neointimal formation
after vascular surgery.15–17 However, wheth-
er BPS can maintain vascular access patency
in patients with uraemia on haemodialysis is
unknown.16,18 Clopidogrel (CL), which is an
antithrombotic medication, is successfully
used in preventing arteriovenous fistula fail-
ure caused by thrombosis. However, patients
with uraemia on CL have increased vascular
risk factors.19,20 Previous randomized, con-
trolled trials that compared CL with a pla-
cebo showed that patients with uraemia on
CL have reduced rates of arteriovenous fis-
tula thrombosis.11,21

To the best of our knowledge, direct
comparison between BPS and CL has infre-
quently been described in the published lit-
erature.8,11 Conventional antithrombotic
medications have reduced effectiveness in
patients with uraemia and thrombotic com-
plications or the occurrence of VTEs. BPS
and CL are promising options to reduce
these uraemia-related thrombotic complica-
tions or occurrence of VTEs. However, sev-
eral unanswered questions remain. This
study aimed to evaluate the efficacy of
BPS or CL, with the time to the first VTE
of arteriovenous fistula as the primary end-
point, in patients with uraemia who under-
went arteriovenous fistula surgery in an
Asian population. We ultimately hope to
provide a reference for clinical treatment.

Materials and methods

Setting

We followed the reporting guidelines for
observational studies in the STROBE

guidelines for this retrospective, compara-
tive study. The study was approved by
the institutional ethics review boards
(the First Affiliated Hospital of Sun
Yat-sen University, Jinshan Hospital,
Fudan University, and the First Affiliated
Hospital of Chongqing Medical
University). An exemption for informed
consent was obtained from these institu-
tional ethics review boards.

Study population

We retrospectively collected data of 367
patients with ESRD who were diagnosed
as having ESRD in line with standard cri-
teria.21 The patients were admitted to three
hospitals from August 2012 to August 2016.
The criteria that were used to decide on cre-
ation of arteriovenous fistula were based on
previous literature.14 The type of drug treat-
ment that a patient received depended on
power analysis before the study. The inclu-
sion criteria were as follows: age of 20 to
95 years; either sex; patients with ESRD
requiring maintenance haemodialysis;
access to the cephalic vein fistula via end-
to-side anastomosis of the radial artery,
which was performed according to accept-
able surgical techniques as previously
described;22 and a diameter of the fistula
anastomosis of 7 to 10 mm. Further, the
patients underwent dialysis three times/
week for 3 to 4 hours using heparin or
low-molecular-weight heparin anticoagula-
tion. After dialysis, proper compression
(no bleeding and palpable tremor) of the
puncture point was performed for 15 to 20
minutes. Preoperative evaluation (physical
with duplex scanning) was performed in
all patients. Within 1 month before surgery,
no anticoagulant or vasodilator was used in
any patient. All of the patients underwent
arteriovenous fistula surgery under general
anaesthesia. The patients received peroral
administration of 40 mg BPS (Beijing Ted
Pharmaceutical Co., Ltd., China, drug
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specification: 20 mg) three times per day16,18

for 1 month or 75mg CL (initial dose of
300mg; Hangzhou Sanofi Pharmaceutical
Co., Ltd., Hangzhou, China, drug specifica-
tion: 75mg) once per day for 1 month.19,20

BPS or CL was applied on the day before
surgery. The main exclusion criteria were as
follows: incomplete data; previous use
of the study drug (BPS or CL) or any anti-
coagulant drug that affects coagulation
function during 3 months before surgery;
non-healed or planned surgery; combined
severe infection; severe liver disease;
chemotherapy for other diseases; cardio-
cerebrovascular diseases; circulatory
system diseases; malignant tumours; further
deterioration of the kidneys during antico-
agulation drug treatment or during the
follow-up period; modification, discontinu-
ation or interruption of BPS or CL treat-
ment; lactating and pregnant patients; life
expectancy< 1 year; co-occurring mental
illness; and an American Society of
Anesthesiologists score of IV or V.

Definitions of main descriptive variables

Duplex scanning of VTEs, which was
confirmed by a chief physician of the
Ultrasound Department, was carried out
within 1 week, every 2 weeks thereafter,
and at the final follow-up. VTEs were
defined as an interruption of blood flow
due to thrombus or anastomotic stenosis,
which was confirmed by duplex scanning.
An independent review committee that
was masked to the study group adjudicated
whether the VTEs were due to thrombus or
anastomotic stenosis (or attributable to
investigation of suspected VTEs) to com-
pare the incidence of VTEs between
groups. Primary patency, strong tremors,
and a strong vascular murmur at the anas-
tomotic location were defined as occurring
from the interval from the time of access
placement to any intervention that was
required to maintain or re-establish

patency. Patency was assessed by duplex
scanning. If the internal diameter of the

venous vessels was �5 mm, it could meet
the requirements of dialysis. In contrast, if
the internal diameter was< 5 mm, the fistu-

la tended to be blocked. The success rate of
the internal fistula¼ patency number/

total number� 100%.

Statistical analysis

Continuous data are presented as the mean

and standard deviation or as the median and
quartiles. Comparisons between the two
groups were performed using Pearson’s chi-

square test (Fisher’s exact test was used
when necessary) or the Mann–Whitney U

test for continuous variables. The time to
first on-study VTE of vascular access was
compared using Kaplan–Meier analysis

and the log-rank test. The analyses were
based on the data up to the primary analysis

cut-off. All P values were two sided and a
P value< 0.05 was used as the threshold for
statistical significance. IBM SPSS Statistics

for Windows, version 24.0 (IBM Corp.,
Armonk, NY, USA) was used to conduct
all analyses.

Results

Patients’ characteristics

After the exclusion criteria were applied,

252 cases of uraemia were identified
among 367 consecutive patients with urae-

mia who underwent arteriovenous fistula
surgery and received peroral administration
of 40 mg BPS or 75 mg CL (initial dose of

300mg) (Figure 1). These cases included
125 patients with a mean age of 43.7

� 7.24 years who received peroral adminis-
tration of 40 mg BPS. There were 127
patients with a mean age of 44.1� 8.11

years who received peroral administration
of 75mg CL (initial dose of 300 mg).
The patients’ demographics are shown in
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Tables 1 and 2. There were no significant

differences in the proportion of patients

with medical diseases (i.e., hypertension,

diabetes mellitus, or peripheral vascular

diseases) between the groups after initiation

of drug prevention (Table 1). There were

also no significant differences in laboratory

parameters between the groups (Table 2).

Figure 1. Flow diagram showing methods for identifying studies to assess the efficacy of BPS or CL using
VTEs of arteriovenous fistula as the primary endpoint. Patients with ESRD who underwent arteriovenous
fistula surgery in an Asian population were studied. BPS: beraprost sodium; CL: clopidogrel; VTEs: vascular
thromboembolic events; ESRD: end-stage renal disease.
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Table 1. Comparison of patients’ demographics between the groups.

Variable BPS (n¼ 125) CL (n¼ 127) P value

Age (years) 0.70a

20–39 37 35

40–59 47 48

60–79 26 28

80–95 15 16

Sex (n), M/F 64/61 65/62 1.00b

Current smoker (n) 33 37 0.63b

Systolic BP (mmHg) 153.12� 21.32 152.76� 25.63 0.26c

Diastolic BP (mmHg) 90.17� 15.46 89.72� 16.84 0.10c

Causes of end-stage renal disease (n) 0.82a

Diabetes mellitus 34 36

Chronic glomerulonephritis 49 44

Hypertension 22 25

Others 20 22

Access flow rate (mL/minute) 962� 537 954� 671 0.29c

eGFR (mL/minute/1.73 m2) 12.21� 2.71 12.18� 2.95 0.53c

BUN (mg/dL) 41.81� 13.57 42.10� 12.16 0.13c

Hb (g/dL) 9.91� 1.61 10.15� 2.18 0.29c

Creatinine (mg/dL) 11.17� 2.35 10.93� 2.69 0.41c

Dialysis duration with respective access (months) 14.61� 6.92 14.57� 7.01 0.37c

Urea kinetics, single-pool Kt/V# 1.82� 0.53 1.83� 0.49 0.35c

Type of dialysis (n) 0.66b

Haemodialysis 123 124

Peritoneal dialysis 2 3

Haemodialysis duration (months) 31.46� 7.36 31.24� 6.53 0.14c

ASA level 0.80a

1 45 44

2 49 50

3 31 33

Ambulatory status (n) 0.45a

Normal walking 113 111

Walking with assistive devices 12 16

Completely restricted walking 0 0

Diabetes mellitus

Duration (years) 21 (13–25) 20 (12–26) 0.11c

Type 2 (n) 19 21 0.77b

Insulin use (n) 11 14 0.57b

HMG-CoA reductase inhibitors (n) 32 35 0.73b

ACEIs or ARBs (n) 27 29 0.81b

Beta-blockers (n) 23 26 0.68b

Calcium channel blockers (n) 17 19 0.76b

Aspirin (n) 37 39 0.85b

Erythropoietin, Unit/kg/week 142� 71 143� 69 0.43c

BMI (kg/m2) 25.23� 3.71 25.15� 4.42 0.17c

BMD �2.34� 0.26 �2.35� 0.11 0.28c

Diuretics (n) 43 44 0.97b

(continued)
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The mean duration at the cut-off date of the

primary analysis was 36.2 months (inter-

quartile range: 36–38) and 36.8 months

(interquartile range: 36–38) for the BPS-

and CL-treated cohorts, respectively.

Incidence and risk of VTEs

The incidence rate of the first on-study

VTEs in the BPS-treated cohort was

significantly lower than that in the
CL-treated cohort (8.0% [10/125] versus
18.1% [23/127], P¼ 0.02) (Table 3). The
mean time to the first on-study VTE was
2.7 months (95% confidence interval [CI]
14.3–45.3) and 1.5 months (9.9–45.6
months) for the BPS- and CL-treated
cohorts (hazard ratio [HR] 0.31, 95% CI
0.24–0.67; P¼ 0.001). There was an appre-
ciably delayed time to first on-study VTE in

Table 1. Continued.

Variable BPS (n¼ 125) CL (n¼ 127) P value

Personal history of VTEs (n) 11/125 12/127 0.86b

Family history of VTEs (n) 13/125 15/127 0.72b

Values are mean� standard deviation or median and interquartile range. aAnalysed using the Mann–Whitney test;
banalysed using the chi-square test; canalysed using the independent samples t-test. #K: dialyzer blood urea clearance

in L/h; t: dialysis session length in hours; V: urea distribution volume in litres. BPS: beraprost sodium; CL: clopidogrel;

M: male; F: female; BP: blood pressure; eGFR: estimated glomerular filtration rate; BUN: blood urea nitrogen;

Hb: haemoglobin; ASA: American Society of Anesthesiologists; ACEIs: angiotensin-converting enzyme inhibitors;

ARBs: angiotensin II receptor blockers; HMG-CoA: 3-hydroxy-3-methylglutaryl-coenzyme A; BMI: body mass index;

BMD: bone mineral density; VTEs: vascular thromboembolic events.

Table 2. Comparison of laboratory data between the two groups.

Laboratory data BPS (n¼ 125) CL (n¼ 127) P value

Platelets, �1000/mm3 173� 52 168� 67 0.12a

White blood cells, /mm3 7583� 1458 7402� 1772 0.35a

Haemoglobin, g/dL 11.12� 0.43 10.81� 0.26 0.17a

Serum albumin, g/dL 3.15� 0.26 2.99� 0.75 0.22a

Phosphate, mg/dL 4.92� 0.47 5.10� 0.93 0.37a

Uric acid, mg/dL 9.21� 2.04 8.92� 1.52 0.41a

Total cholesterol, mg/dL 132� 46 136� 35 0.20a

Triglycerides, mg/dL 100 (76–144) 99 (74–147) 0.37a

Ferritin, ng/mL 170 (111–347) 172 (122–352) 0.45a

Haemoglobin A1c, % 5.11� 1.22 4.97� 1.84 0.72a

Low-density lipoprotein cholesterol, mg/dL 74� 16 76� 13 0.24a

High-density lipoprotein cholesterol, mg/dL 42� 11 44� 16 0.28a

Total calcium, mg/dL 126� 23 128� 16 0.36a

Parathyroid hormone, pg/mL 134 (100–186) 137 (97–192) 0.51a

Bicarbonate, mEq/L 26.40� 2.73 25.92� 2.25 0.33a

Transferrin saturation, % 20 (19–27) 22 (18–25) 0.76a

Values are mean� standard deviation or median and interquartile range. aAnalysed using the independent samples t-test.

BPS: beraprost sodium; CL: clopidogrel.

258 Journal of International Medical Research 47(1)



the BPS-treated cohort compared with the

CL-treated cohort (HR 0.33, 95% CI

0.18–0.56; P¼ 0.001).
The BPS-treated cohort had a lower

occurrence of first on-study VTEs com-

pared with the CL-treated cohort at the

final follow-up (10 versus 23, P¼ 0.02).

Within the first month after the end of CL

therapy, 11 (11/23) patients suffered from a

VTE. Within the second month after the

end of CL therapy, four (4/23) patients suf-

fered from a VTE and eight (8/23) patients

suffered from a VTE from the third month

to the final follow-up. VTEs mainly

occurred within the first month after cessa-

tion of oral administration. There was a

time distribution characteristic (tended to

suffer from a VTE within the first month)

in the occurrence of VTEs after the end of

CL therapy. In contrast, the occurrence of

VTEs and the time after the end of BPS

therapy failed to show obvious distribution

characteristics. Within the first month after

the end of BPS therapy, three (3/10)

patients had a VTE. Within the second

month after the end of BPS therapy, four

(4/10) patients had a VTE and three (3/10)

patients had a VTE from the third month to

the final follow-up. BPS reduced the risk of

a first on-study VTE by 47% compared

with CL (HR 0.22, 95% CI 0.15–0.29;

P¼ 0.001) (Figure 2). The risk of a first

on-study VTE in the CL-treated cohort

was approximately three times higher than

that in the BPS-treated cohort (HR 3.14
[17.53/5.58], P¼ 0.001) (Table 4).

Discussion

In our study involving patients with ESRD,
the most important finding was that
CL-treated patients with uraemia had an
increased risk of VTEs. Additionally,
CL-treated patients had more VTEs
within the first month after cessation of
oral administration compared with BPS-
treated patients.

A recently published study on preventing
VTEs in patients with uraemia suggested
that factors, such as advanced age, hyper-
tension, anaemia, arteriosclerosis, abnor-
mal lipid metabolism, and accumulation
of uraemic toxins in the body, could result
in a patient’s poor vascular elasticity and
vascular endovascular stenosis.23 During
surgery, traction of the arteries can lead to
postoperative vasospasm, decreased blood
flow, and endovascular damage.24,25 These
factors contribute to formation of throm-
bus after fistula formation, which results
in failure of internal fistula function.14

A recent study reported by Kim et al.26

showed that BPS could improve the success
rate of arteriovenous fistula in older
patients and the efficacy was improved.
Furthermore, previous studies have shown
that several vascular anti-proliferative
agents (including dipyridamole, statins,
and fish oil) that affect the patency rate of

Table 3. Comparison of the incidence of VTE between the two groups.

Variable BPS (n¼ 125) CL (n¼ 127) P value

Total incidence of VTEs 10/125 23/127 0.02

Incidence of VTEs

Within the first month 3/125 11/127 0.03

Within the second month 4/125 4/127 0.98

From the third month to

the final follow-up

3/125 8/127 0.13

Values were analysed using the chi-square test. BPS: beraprost sodium; CL: clopidogrel; VTEs:

vascular thromboembolic events.
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arteriovenous fistula have the potential for

benefits in anti-neointimal hyperplasia

patients on haemodialysis. Additionally,

the proportion of patients with diabetic

nephropathy who undergo maintenance

haemodialysis is increasing every year.27

Patients with diabetic nephropathy are

more prone to developing thrombosis and

Figure 2. Kaplan–Meier estimates of VTEs of arteriovenous fistula between the groups. At the final follow-
up, the incidence of VTEs was higher in the CL group than in the BPS group (P¼ 0.001). VTEs: vascular
thromboembolic events; BPS: beraprost sodium; CL: clopidogrel.

Table 4. VTE risk ratio between the two groups.

Variable BPS (n¼ 125) CL (n¼ 127) P value

HR (95% CI) for total VTEs 5.58 17.53 0.001

(3.25–14.37) (2.54–22.14)

HR (95% CI) for VTEs

Within the first month 3.33 8.27 0.003

(1.21–6.67) (1.49–15.11)

Within the second month 32.54 36.76 0.151

(5.43–154.86) (6.24–97.44)

From the third month 36.64 37.32 0.221

to the final follow-up (4.65–83.31) (3.12–88.34)

VTEs: vascular thromboembolic events; BPS: beraprost sodium; CL: clopidogrel; HR: hazard ratio; CI: confidence interval.

260 Journal of International Medical Research 47(1)



other complications because of their poor
blood flow, difficulty in establishing arterio-
venous fistula, tendency to merge metabolic
disorders, malnutrition, vascular sclerosis,
increased release of von Willebrand factor,
platelet aggregation, or vascular endothelial
cell injury.27–30

BPS has the advantages of a stable struc-
ture, long half-life, and convenient oral
administration. BPS is mainly used in clin-
ical treatment of lower extremity arterio-
sclerosis occlusion diseases, pulmonary
hypertension, diabetic peripheral neuropa-
thy, and diabetic nephropathy.17,28 The
curative effect of BPS is distinct.28

Prostacyclin can be combined with prosta-
cyclin receptors on platelets and vascular
smooth muscle and activates adenylate
cyclase. Prostacyclin increases intracellular
adenosine monophosphate concentrations,
and inhibits the influx of calcium and pro-
duction of thromboxane A2, which can play
a role in anti-platelet aggregation and dilat-
ing blood vessels.18,26–28 Prostaglandin E1 is
produced by vascular endothelial cells, and
can regulate calcium activity of vascular
smooth muscle and prevent noradrenaline
release from sympathetic nerve terminals
to dilate blood vessels. Prostaglandin E1

also has the effects of inhibiting platelet
aggregation, protecting vascular endothelial
cells, and preventing atherosclerosis.31,32

Additionally, prostaglandin E1 has an obvi-
ous targeting distribution to damaged ves-
sels. This can improve vasospasm of the
radial artery, increase blood flow of an
internal fistula, and promote maturation
of an internal fistula.31,32

Thrombosis is the major cause of failure
of arteriovenous fistulas in patients on hae-
modialysis.8,14 Formation of vortices
induced by vascular intimal injury at the
anastomotic site promotes adhesion of
monocyte macrophages, which exacerbates
the vicious cycle of fibrosis and atheroscle-
rosis.5,14 In turn, formation of haematomas
and local infection make the local injury site

difficult to repair, thereby having a detri-
mental effect on the patency of blood ves-
sels.26 CL, which is an inactive prodrug, is
converted into active components by the
cytochrome P4503A4 enzyme. The cyto-
chrome P4503A4 enzyme can selectively
inhibit binding of adenosine diphosphate
with its platelet membrane receptor.
Ultimately, CL prevents fibrinogen from
binding to glycoprotein receptors.11 In
addition to adenosine diphosphate, CL
can inhibit platelet aggregation induced by
other agonists by blocking expansion of
platelet activation caused by adenosine
diphosphate.11,20 Additionally, CL has a
certain anti-inflammatory effect and can
effectively reduce thrombosis.21

BPS compared with CL in prevention of
VTEs in patients with uraemia and ESRD
has been the focus of several previous stud-
ies.8,14,25 However, potential disadvantages
in the majority of these studies are the rel-
atively small sample size and/or short-term
follow-up. Consequently, making conclu-
sions about the relative superiority of one
drug over the other using the time to first
on-study VTE as the primary outcome
might be incorrect. Chue et al.32 showed
that, in patients with ESRD, BPS was infe-
rior to CL in delaying the time to first on-
study VTE (HR 1.43; P¼ 0.001). However,
Coleman et al.13 further assessed the finding
from Chue et al’s.32 study and showed that
the rate of VTEs was 9% (n¼ 108) for BPS
versus 11% (n¼ 110) for CL. BPS delayed
the first on-study VTE by 19% versus 11%
for CL (HR, 0.33; 95% CI, 0.21–0.76;
P¼ 0.022). In our study, the VTE rate in
the CL-treated cohort was considerably
higher than that in the BPS-treated
cohort, regardless of whether the evaluation
was performed during drug use, after the
cessation of drug use, or during the
follow-up period. The incidence of VTEs
in the BPS- and CL-treated cohorts was
8.0% (10/125) and 18.1% (23/127), respec-
tively, at the final follow-up. These values
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were not higher than 19.2% (10-month
follow-up) and 22.7% (16-month follow-
up) in other studies.14,30

Our study has certain limitations that
should be considered in the interpretation
of our results. First, this study was retro-
spective in nature with the inherent limita-
tions of retrospective studies. These
limitations include the quality of imaging
at different centres and variable follow-up
of patients. However, we collected data
accurately via chart review and electronic
records. Second, this study had a small
sample size, it was a double-centre study,
and the population was largely limited to
patients with uraemia who underwent arte-
riovenous fistula for the first time.
Therefore, our findings might not be appli-
cable to general populations of patients
with uraemia, such as those who received
arteriovenous fistula for the second time.
Third, we had no data on important risk
factors, such as smoking status, blood pres-
sure, and lipoproteins. Fourth, the analyses
did not eliminate imperceptible VTEs that
occurred before the endpoint, although the
study was powered to detect differences
in VTEs.

At the time of the cut-off date for this
analysis, we conclude, as expected, that BPS
significantly reduced the risk of VTEs com-
pared with CL in patients with uraemia,
regardless of whether the patients were fol-
lowed for 3 years or less. This finding pro-
vides further evidence of the superior ability
of BPS to prevent VTEs versus CL. Further
investigation of the long-term use of BPS
and CL is necessary.
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