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Research Opportunities in Interventional
Nephrology
By Prabir Roy-Chaudhury

I

nterventional nephrology is in the midst
of an exponential growth phase, with
data from the U.S. Renal Data System
suggesting that at least 25 percent of total
vascular access procedure costs are billed by
nephrologists (1). Indeed, it is likely that
the growth of interventional nephrology
as a distinct discipline within nephrology
has played an important role in the success
of process-of-care initiatives, such as Fistula
First, which has raised the arteriovenous
fistula (AVF) prevalence rate from 34 percent in December 2003 at the start of this
initiative to 59.5 percent as of August 2011
(2). Despite these positive indicators, however, dialysis vascular access dysfunction remains a huge clinical problem. Specifically,
almost 80 percent of incident hemodialysis
patients start with a tunneled dialysis catheter (TDC) (3), only 40 percent of AVFs
are suitable for hemodialysis between 4 and
5 months after surgery (4), and the 1-year
primary patency for polytetrafluoroethylene (PTFE) dialysis access grafts is only 23
percent (5). Clearly, we need to do better!
Although there are multiple biological
and process-of-care reasons for these problems (6–10), we believe that an important
underlying cause of these clinical problems
is a relative lack of focused basic science,
translational, clinical, and process-of-care
(outcome) research in the field of dialysis
vascular access.
In addition, the induction of formal,
high-quality research initiatives into interventional nephrology programs in particular could potentially transform the standing
of this distinct discipline within nephrology
within both nephrology and internal medicine. Thus, research programs in this area
could go a long way toward enhancing the
standing of interventional nephrology in
the eyes of nephrology program and division directors, and they could constitute an
important step toward making interventional nephrology a true distinct discipline
within nephrology akin to transplant nephrology. Such research programs could also
help bring interventional nephrology into
academic institutions. This is absolutely
essential for the future of interventional
nephrology. Sustained long-term growth
of this distinct discipline will likely occur
only if it has a solid base within academia
while at the same time maintaining its close
links with the community physician base
that has allowed this specialty to grow so
rapidly.
The first publication that attempted to
identify core areas of research in vascular
access was the 2006 Kidney Disease Outcomes Quality Initiative on vascular access (11), which identified several areas for
possible research investigation, including
patient preparation, selection and placement of hemodialysis access, cannulation
of fistulae and grafts, detection of access
dysfunction, treatment of fistula and graft
complications, and prevention of catheter

complications.
More recently, a survey sent out to the
membership of the American Society of
Diagnostic and Interventional Nephrology
identified (a) arteriovenous fistula maturation, (b) process-of-care guidelines for the
creation and maintenance of dialysis vascular access, and (c) PTFE graft stenosis as

the three most pressing areas for research
into dialysis vascular access, in the order
described.
In addition, the ASN’s Interventional
Nephrology Advisory Group of the American Society of Nephrology (INAG) in combination with the council of the American
Society of Diagnostic and Interventional

BRIEF SUMMARY
VOTRIENT (pazopanib) tablets
The following is a brief summary only; see full prescribing information for
complete product information.
WARNING: HEPATOTOXICITY
Severe and fatal hepatotoxicity has been observed in clinical studies.
Monitor hepatic function and interrupt, reduce, or discontinue dosing
as recommended. [See Warnings and Precautions (5.1).]
1 INDICATIONS AND USAGE
VOTRIENT™ is indicated for the treatment of patients with advanced renal
cell carcinoma (RCC).
2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosing: The recommended dose of VOTRIENT is
800 mg orally once daily without food (at least 1 hour before or 2 hours after
a meal) [see Clinical Pharmacology (12.3) of full prescribing information].
The dose of VOTRIENT should not exceed 800 mg. Do not crush tablets due
to the potential for increased rate of absorption which may affect systemic
exposure. [See Clinical Pharmacology (12.3) of full prescribing information.]
If a dose is missed, it should not be taken if it is less than 12 hours until
the next dose. 2.2 Dose Modiﬁcation Guidelines: Initial dose reduction
should be 400 mg, and additional dose decrease or increase should be
in 200 mg steps based on individual tolerability. The dose of VOTRIENT
should not exceed 800 mg. Hepatic Impairment: The dosage of VOTRIENT
in patients with moderate hepatic impairment should be reduced to 200 mg
per day. There are no data in patients with severe hepatic impairment;
therefore, use of VOTRIENT is not recommended in these patients. [See Use
in Speciﬁc Populations (8.6).] Concomitant Strong CYP3A4 Inhibitors: The
concomitant use of strong CYP3A4 inhibitors (e.g., ketoconazole, ritonavir,
clarithromycin) may increase pazopanib concentrations and should be
avoided. If coadministration of a strong CYP3A4 inhibitor is warranted,
reduce the dose of VOTRIENT to 400 mg. Further dose reductions may be
needed if adverse effects occur during therapy. This dose is predicted to
adjust the pazopanib AUC to the range observed without inhibitors. However,
there are no clinical data with this dose adjustment in patients receiving
strong CYP3A4 inhibitors. [See Drug Interactions (7.1).] Concomitant Strong
CYP3A4 Inducer: The concomitant use of strong CYP3A4 inducers (e.g.,
rifampin) may decrease pazopanib concentrations and should be avoided.
VOTRIENT should not be used in patients who can not avoid chronic use of
strong CYP3A4 inducers. [See Drug Interactions (7.1).]
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Hepatic Effects: In clinical trials with VOTRIENT, hepatotoxicity,
manifested as increases in serum transaminases (ALT, AST) and bilirubin,
was observed [see Adverse Reactions (6.1)]. This hepatotoxicity can be
severe and fatal. Transaminase elevations occur early in the course of
treatment (92.5% of all transaminase elevations of any grade occurred in the
ﬁrst 18 weeks). Across all monotherapy studies with VOTRIENT, ALT >3
X upper limit of normal (ULN) was reported in 138/977 (14%) and ALT >8
X ULN was reported in 40/977 (4%) of patients who received VOTRIENT.
Concurrent elevations in ALT >3 X ULN and bilirubin >2 X ULN regardless
of alkaline phosphatase levels were detected in 13/977 (1%) of patients.
Four of the 13 patients had no other explanation for these elevations. Two
of 977 (0.2%) patients died with disease progression and hepatic failure.
Monitor serum liver tests before initiation of treatment with VOTRIENT and
at least once every 4 weeks for at least the ﬁrst 4 months of treatment or
as clinically indicated. Periodic monitoring should then continue after this
time period. Patients with isolated ALT elevations between 3 X ULN and
8 X ULN may be continued on VOTRIENT with weekly monitoring of liver
function until ALT return to Grade 1 or baseline. Patients with isolated ALT
elevations of >8 X ULN should have VOTRIENT interrupted until they return
to Grade 1 or baseline. If the potential beneﬁt for reinitiating treatment
with VOTRIENT is considered to outweigh the risk for hepatotoxicity, then
reintroduce VOTRIENT at a reduced dose of no more than 400 mg once
daily and measure serum liver tests weekly for 8 weeks [see Dosage and
Administration (2.2)]. Following reintroduction of VOTRIENT, if ALT elevations
>3 X ULN recur, then VOTRIENT should be permanently discontinued. If
ALT elevations >3 X ULN occur concurrently with bilirubin elevations >2
X ULN, VOTRIENT should be permanently discontinued. Patients should be
monitored until resolution. VOTRIENT is a UGT1A1 inhibitor. Mild, indirect
(unconjugated) hyperbilirubinemia may occur in patients with Gilbert’s
syndrome [see Clinical Pharmacology (12.5) of full prescribing information].
Patients with only a mild indirect hyperbilirubinemia, known Gilbert’s
syndrome, and elevation in ALT >3 X ULN should be managed as per
the recommendations outlined for isolated ALT elevations. The safety of
VOTRIENT in patients with pre-existing severe hepatic impairment, deﬁned
as total bilirubin >3 X ULN with any level of ALT, is unknown. Treatment with
VOTRIENT is not recommended in patients with severe hepatic impairment.
[See Dosage and Administration (2.2) and Use in Speciﬁc Populations (8.6).]
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Nephrology recently submitted several areas for research investigation to the Kidney
Research National Dialogue sponsored
through the National Institute of Diabetes,
Digestive and Kidney Diseases. In addition to the areas described previously, improvement in long-term dialysis outcomes,
optimization of endovascular and surgical

5.2 QT Prolongation and Torsades de Pointes: In clinical RCC studies
of VOTRIENT, QT prolongation (≥500 msec) was identiﬁed on routine
electrocardiogram monitoring in 11/558 (<2%) of patients. Torsades de
pointes occurred in 2/977 (<1%) of patients who received VOTRIENT in
the monotherapy studies. In the randomized clinical trial, 3 of the 290
patients receiving VOTRIENT had post-baseline values between 500 to 549
msec. None of the 145 patients receiving placebo had post-baseline QTc
values ≥500 msec. VOTRIENT should be used with caution in patients with
a history of QT interval prolongation, in patients taking antiarrhythmics or
other medications that may prolong QT interval, and those with relevant
pre-existing cardiac disease. When using VOTRIENT, baseline and periodic
monitoring of electrocardiograms and maintenance of electrolytes (e.g.,
calcium, magnesium, potassium) within the normal range should be
performed. 5.3 Hemorrhagic Events: In clinical RCC studies of VOTRIENT,
hemorrhagic events have been reported [all Grades (16%) and Grades 3
to 5 (2%)]. Fatal hemorrhage has occurred in 5/586 (0.9%) [see Adverse
Reactions (6.1)]. VOTRIENT has not been studied in patients who have a
history of hemoptysis, cerebral, or clinically signiﬁcant gastrointestinal
hemorrhage in the past 6 months and should not be used in those patients.
5.4 Arterial Thrombotic Events: In clinical RCC studies of VOTRIENT,
myocardial infarction, angina, ischemic stroke, and transient ischemic
attack [all Grades (3%) and Grades 3 to 5 (2%)] were observed. Fatal
events have been observed in 2/586 (0.3%). In the randomized study,
these events were observed more frequently with VOTRIENT compared
to placebo [see Adverse Reactions (6.1)]. VOTRIENT should be used with
caution in patients who are at increased risk for these events or who have
had a history of these events. VOTRIENT has not been studied in patients
who have had an event within the previous 6 months and should not be
used in those patients. 5.5 Gastrointestinal Perforation and Fistula: In
clinical RCC studies of VOTRIENT, gastrointestinal perforation or ﬁstula has
been reported in 5 patients (0.9%). Fatal perforation events have occurred in
2/586 (0.3%). Monitor for symptoms of gastrointestinal perforation or ﬁstula.
5.6 Hypertension : In clinical studies, events of hypertension including
hypertensive crisis have occurred. Blood pressure should be well-controlled
prior to initiating VOTRIENT. Patients should be monitored for hypertension
and treated as needed with anti-hypertensive therapy. Hypertension (systolic
blood pressure ≥150 or diastolic blood pressure ≥100 mm Hg) was observed
in 47% of patients with RCC treated with VOTRIENT. Hypertension occurs
early in the course of treatment (39% of cases occurred by Day 9 and 88%
of cases occurred in the ﬁrst 18 weeks). [See Adverse Reactions (6.1).] In
the case of persistent hypertension despite anti-hypertensive therapy, the
dose of VOTRIENT may be reduced [see Dosage and Administration (2.2)].
VOTRIENT should be discontinued if there is evidence of hypertensive
crisis or if hypertension is severe and persistent despite anti-hypertensive
therapy and dose reduction of VOTRIENT. 5.7 Wound Healing: No formal
studies on the effect of VOTRIENT on wound healing have been conducted.
Since vascular endothelial growth factor receptor (VEGFR) inhibitors such
as pazopanib may impair wound healing, treatment with VOTRIENT should
be stopped at least 7 days prior to scheduled surgery. The decision to
resume VOTRIENT after surgery should be based on clinical judgment of
adequate wound healing. VOTRIENT should be discontinued in patients
with wound dehiscence. 5.8 Hypothyroidism: In clinical RCC studies of
VOTRIENT, hypothyroidism reported as an adverse reaction in 26/586 (4%)
[see Adverse Reactions (6.1)]. Proactive monitoring of thyroid function tests
is recommended. 5.9 Proteinuria: In clinical RCC studies with VOTRIENT,
proteinuria has been reported in 44/586 (8%) [Grade 3, 5/586 (<1%)
and Grade 4, 1/586 (<1%)] [see Adverse Reactions (6.1)]. Baseline and
periodic urinalysis during treatment is recommended. VOTRIENT should be
discontinued if the patient develops Grade 4 proteinuria. 5.10 Pregnancy:
VOTRIENT can cause fetal harm when administered to a pregnant woman.
Based on its mechanism of action, VOTRIENT is expected to result in adverse
reproductive effects. In pre-clinical studies in rats and rabbits, pazopanib
was teratogenic, embryotoxic, fetotoxic, and abortifacient. There are no
adequate and well-controlled studies of VOTRIENT in pregnant women. If
this drug is used during pregnancy, or if the patient becomes pregnant while
taking this drug, the patient should be apprised of the potential hazard to the
fetus. Women of childbearing potential should be advised to avoid becoming
pregnant while taking VOTRIENT. [See Use in Speciﬁc Populations (8.1).]
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience: Because clinical trials are conducted
under widely varying conditions, adverse reaction rates observed in the
clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reﬂect the rates observed in practice.
Potentially serious adverse reactions with VOTRIENT included hepatotoxicity,
QT prolongation and torsades de pointes, hemorrhagic events, arterial
thrombotic events, gastrointestinal perforation and ﬁstula, and hypertensive
crisis [see Warnings and Precautions (5.1-5.5)]. The safety of VOTRIENT
has been evaluated in 977 patients in the monotherapy studies which
included 586 patients with RCC at the time of NDA submission. With a
median duration of treatment of 7.4 months (range 0.1 to 27.6), the most
commonly observed adverse reactions (≥20%) in the 586 patients were
diarrhea, hypertension, hair color change, nausea, fatigue, anorexia, and
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procedures, and the use of TDC coatings
were highlighted as key areas for research
activities in this field.
Clearly, there are many potential areas
for research in this field and also at least
some consensus on a priority ranking for
investigative efforts. What is needed, however, is a mechanism to enable the research
to be done successfully.
Although there are many approaches
to investigative research in dialysis vascular access, the key issue in many ways is
the establishment of a system or a process
that encourages long-term research activity in this field. One approach, which has
been espoused by INAG as a way to lay

a firm foundation for a long-term commitment to research activity in this field,
is to support the establishment of several
academic dialysis access centers (ADACs).
These centers will (a) establish basic or
translational research programs focused on
dialysis vascular access, (b) develop clinical research programs (both investigator
initiated and industry sponsored), and (c)
establish dedicated (1-year) interventional
nephrology training programs where nephrology fellows will be trained not just to
do procedures but also in the biology, epidemiology, and process of care of dialysis
vascular access.
We believe that the establishment of

vomiting. The data described below reﬂect the safety proﬁle of VOTRIENT in
290 RCC patients who participated in a randomized, double-blind, placebocontrolled study [see Clinical Studies (14) of full prescribing information]. The
median duration of treatment was 7.4 months (range 0 to 23) for patients
who received VOTRIENT and 3.8 months (range 0 to 22) for the placebo
arm. Forty-two percent (42%) of patients on VOTRIENT required a dose
interruption. Thirty-six percent (36%) of patients on VOTRIENT were dose
reduced. Table 1 presents the most common adverse reactions occurring in
≥10% of patients who received VOTRIENT.
Table 1. Adverse Reactions Occurring in ≥10% of Patients who Received
VOTRIENT

Adverse Reactions
Diarrhea
Hypertension
Hair color changes
Nausea
Anorexia
Vomiting
Fatigue
Asthenia
Abdominal pain
Headache
a

VOTRIENT

Placebo

(N = 290)

(N = 145)

All
All
Gradesa Grade 3 Grade 4 Gradesa Grade 3 Grade 4
%
%
%
%
%
%
52
3
<1
9
<1
0
40
4
0
10
<1
0
38
<1
0
3
0
0
26
<1
0
9
0
0
22
2
0
10
<1
0
21
2
<1
8
2
0
19
2
0
8
1
1
14
3
0
8
0
0
11
2
0
1
0
0
10
0
0
5
0
0

National Cancer Institute Common Terminology Criteria for Adverse Events,
version 3.

Other adverse reactions observed more commonly in patients treated
with VOTRIENT than placebo and that occurred in <10% (any grade) were
alopecia (8% versus <1%), chest pain (5% versus 1%), dysgeusia (altered
taste) (8% versus <1%), dyspepsia (5% versus <1%), facial edema (1%
versus 0%), palmar-plantar erythrodysesthesia (hand-foot syndrome)
(6% versus <1%), proteinuria (9% versus 0%), rash (8% versus 3%), skin
depigmentation (3% versus 0%), and weight decreased (9% versus 3%).
Table 2 presents the most common laboratory abnormalities occurring in
>10% of patients who received VOTRIENT and more commonly (≥5%) in
patients who received VOTRIENT versus placebo.
Table 2. Selected Laboratory Abnormalities Occurring in >10% of
Patients who Received VOTRIENT and More Commonly (≥5%) in
Patients who Received VOTRIENT Versus Placebo
VOTRIENT
(N = 290)

Parameters
Hematologic
Leukopenia
Neutropenia
Thrombocytopenia
Lymphocytopenia
Chemistry
ALT increased
AST increased
Glucose
increased
Total bilirubin
increased
Phosphorus
decreased
Sodium
decreased
Magnesium
decreased
Glucose
decreased
a

Placebo
(N = 145)

All
All
Gradesa Grade 3 Grade 4 Gradesa Grade 3 Grade 4
%
%
%
%
%
%
37
34
32
31

0
1
<1
4

0
<1
<1
<1

6
6
5
24

0
0
0
1

0
0
<1
0

53
53

10
7

2
<1

22
19

1
<1

0
0

41

<1

0

33

1

0

36

3

<1

10

1

<1

34

4

0

11

0

0

31

4

1

24

4

0

26

<1

1

14

0

0

17

0

<1

3

0

0

National Cancer Institute Common Terminology Criteria for Adverse Events,
version 3.
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such ADACs will not only increase the opportunities for well-funded high-quality
research in this area but also play a key role
in allowing interventional nephrology to
grow, by establishing a place for this distinct discipline within nephrology within
academic institutions. Finally, although
these ADACs are likely to have a home
within divisions of nephrology, it is critical
that they retain a multidisciplinary nature,
because dialysis vascular access dysfunction
is by definition a multidisciplinary problem, which we believe can be solved only
through a multidisciplinary and translational research effort.
In summary, we believe that this is the

Hepatic Toxicity: In a controlled clinical study with VOTRIENT for the treatment
of RCC, ALT >3 X ULN was reported in 18% and 3% of the VOTRIENT and
placebo groups, respectively. ALT >10 X ULN was reported in 4% of patients
who received VOTRIENT and in <1% of patients who received placebo.
Concurrent elevation in ALT >3 X ULN and bilirubin >2 X ULN in the absence of
signiﬁcant alkaline phosphatase >3 X ULN occurred in 5/290 (2%) of patients
on VOTRIENT and 2/145 (1%) on placebo. [See Dosage and Administration
(2.2) of full prescribing information and Warnings and Precautions (5.1).]
Hypertension: In a controlled clinical study with VOTRIENT for the treatment
of RCC, 115/290 patients (40%) receiving VOTRIENT compared with 15/145
patients (10%) on placebo experienced hypertension. Grade 3 hypertension
was reported in 13/290 patients (4%) receiving VOTRIENT compared with
1/145 patients (<1%) on placebo. The majority of cases of hypertension
were manageable with anti-hypertensive agents or dose reductions with
2/290 patients (<1%) permanently discontinuing treatment with VOTRIENT
because of hypertension. VOTRIENT has been associated with hypertensive
crisis in patients with various cancer types including RCC. In the overall
safety population for RCC (N = 586), one patient had hypertensive crisis
on VOTRIENT. [See Warnings and Precautions (5.6).] QT Prolongation and
Torsades de Pointes: In a controlled clinical study with VOTRIENT, QT
prolongation (≥500 msec) was identiﬁed on routine electrocardiogram
monitoring in 3/290 (1%) of patients treated with VOTRIENT compared
with no patients on placebo. Torsades de pointes was reported in 2/586
(<1%) patients treated with VOTRIENT in the RCC studies. [See Warnings
and Precautions (5.2).] Arterial Thrombotic Events: In a controlled clinical
study with VOTRIENT, the incidences of arterial thrombotic events such as
myocardial infarction/ischemia [5/290 (2%)], cerebral vascular accident
[1/290 (<1%)], and transient ischemic attack [4/290 (1%)] were higher in
patients treated with VOTRIENT compared to the placebo arm (0/145 for
each event). [See Warnings and Precautions (5.4).] Hemorrhagic Events:
In a controlled clinical study with VOTRIENT, 37/290 patients (13%) treated
with VOTRIENT and 7/145 patients (5%) on placebo experienced at least
1 hemorrhagic event. The most common hemorrhagic events in the patients
treated with VOTRIENT were hematuria (4%), epistaxis (2%), hemoptysis
(2%), and rectal hemorrhage (1%). Nine (9/37) patients treated with
VOTRIENT who had hemorrhagic events experienced serious events including
pulmonary, gastrointestinal, and genitourinary hemorrhage. Four (4/290)
(1%) patients treated with VOTRIENT died from hemorrhage compared
with no (0/145) (0%) patients on placebo. [See Warnings and Precautions
(5.3).] In the overall safety population in RCC (N = 586), cerebral/intracranial
hemorrhage was observed in 2/586 (<1%) patients treated with VOTRIENT.
Hypothyroidism: In a controlled clinical study with VOTRIENT, more patients
had a shift from thyroid stimulating hormone (TSH) within the normal range
at baseline to above the normal range at any post-baseline visit in VOTRIENT
compared with the placebo arm (27% compared with 5%, respectively).
Hypothyroidism was reported as an adverse reaction in 19 patients (7%)
treated with VOTRIENT and no patients (0%) in the placebo arm. [See
Warnings and Precautions (5.8).] Diarrhea: Diarrhea occurred frequently
and was predominantly mild to moderate in severity. Patients should be
advised how to manage mild diarrhea and to notify their healthcare provider
if moderate to severe diarrhea occurs so appropriate management can be
implemented to minimize its impact. Proteinuria: In the controlled clinical
study with VOTRIENT, proteinuria has been reported as an adverse reaction
in 27 patients (9%) treated with VOTRIENT. In 2 patients, proteinuria led to
discontinuation of treatment with VOTRIENT. [See Warnings and Precautions
(5.9).] Lipase Elevations: In a single-arm clinical study, increases in lipase
values were observed for 48/181 patients (27%). Elevations in lipase as an
adverse reaction were reported for 10 patients (4%) and were Grade 3 for
6 patients and Grade 4 for 1 patient. In clinical RCC studies of VOTRIENT,
clinical pancreatitis was observed in 4/586 patients (<1%). Cardiac
Dysfunction: Pazopanib has been associated with cardiac dysfunction (such
as a decrease in ejection fraction and congestive heart failure) in patients
with various cancer types, including RCC. In the overall safety population for
RCC (N = 586), cardiac dysfunction was observed in 4/586 patients (<1%).
7 DRUG INTERACTIONS
7.1 Drugs That Inhibit or Induce Cytochrome P450 3A4 Enzymes
In vitro studies suggested that the oxidative metabolism of pazopanib
in human liver microsomes is mediated primarily by CYP3A4, with
minor contributions from CYP1A2 and CYP2C8. Therefore, inhibitors and
inducers of CYP3A4 may alter the metabolism of pazopanib. CYP3A4
Inhibitors: Coadministration of pazopanib with strong inhibitors of CYP3A4
(e.g., ketoconazole, ritonavir, clarithromycin) may increase pazopanib
concentrations. A dose reduction for VOTRIENT should be considered when
it must be coadministered with strong CYP3A4 inhibitors [see Dosage and
Administration (2.2)]. Grapefruit juice should be avoided as it inhibits CYP3A4
activity and may also increase plasma concentrations of pazopanib. CYP3A4
Inducers: CYP3A4 inducers such as rifampin may decrease plasma pazopanib
concentrations. VOTRIENT should not be used if chronic use of strong CYP3A4
inducers can not be avoided [see Dosage and Administration (2.2)].
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time to aggressively develop a formal structure for focused research into dialysis vascular access. We know the problems, and
we are asking the questions that need to be
asked. In addition, we are lucky that the
past decade has seen phenomenal advances
in bioengineering, drug delivery, nanotechnology, and cellular therapies, all of which
could have a positive impact on dialysis
vascular access. We need to apply these biological and technological advances (combined with outcomes and process-of-care
research) to the clinical problem of dialysis
vascular access so that we can improve on
the care we provide our patients. The development of high-quality research programs
focused on dialysis vascular access is essential for this to be achieved.
Prabir Roy-Chaudhury, MD, PhD, is a professor of medicine in the division of nephrology and hypertension, University of Cincinnati, and Cincinnati VA Medical Center.
He is a member of the ASN Interventional
Nephrology Advisory Group.
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