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SUMMARY AT A GLANCE

This study aimed to reduce cardiovascular
(CV) events among dialysis patients. This is
a trial design paper for the feasibility of a
randomized controlled trial to evaluate
beta-blockade (carvedilol 3.125 mg bid
titrated to 6.25 mg bid or heart rate
threshold 55 beats per minute vs placebo)
among patients on dialysis. The feasibility
will inform recruitment, logistics and
intra-dialytic hypotension. Findings will be
used to design full-scale study on CV
outcomes.

Beta-adrenergic receptor

antagonists,

ABSTRACT:

Aims: The Beta-blocker to LOwer CArdiovascular Dialysis Events
(BLOCADE) Feasibility Study aims to determine the feasibility of a large-
scale randomized controlled trial with clinical endpoints comparing the
beta-blocking agent carvedilol with placebo in patients receiving dialysis.
Methods: The BLOCADE Feasibility Study is a randomized, double-blind,
placebo-controlled, parallel group feasibility study comparing the beta-
blocking agent carvedilol with placebo. Patients receiving dialysis for >3
months and who are aged 250 years, or who are 218 years and have diabetes
or cardiovascular disease, were eligible. The primary outcome was the pro-
portion of participants who complete a 6-week run-in phase in which all
participants received carvedilol titrated from 3.125 mg twice daily to
6.25 mg twice daily. Other measures included how many patients are
screened, the proportion recruited, the overall recruitment rate, the propor-
tion of participants who remain on study drug for 12 months and the
incidence of intra-dialytic hypotension while on randomized treatment.
Results: The BLOCADE Feasibility Study commenced recruiting in May 2011
and involves 11 sites in Australia and New Zealand.

Conclusions: The BLOCADE Feasibility Study will inform the design of a
larger clinical endpoint study to determine whether beta-blocking agents
provide benefit to patients receiving dialysis, and define whether such a
study is feasible.

or beta-blocking reduce mortality and morbidity in patients without ESKD

agents, have potential to reduce morbidity and mortality
related to cardiovascular disease (CVD) in patients with
end-stage kidney disease (ESKD) requiring dialysis. They
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who have ischaemic heart disease' and heart failure,? and in
patients with heart failure, reduce the incidence of atrial
fibrillation, ventricular arrhythmias® and sudden death.*
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These comorbidities are very prevalent in patients with
ESKD,”® who also have sympathetic nervous system
overactivity with deleterious cardiovascular effects’ that may
be ameliorated by beta-blocking agents.

A meta-analysis of randomized controlled trials (RCTs) of
beta-blocking agents in patients with chronic kidney disease
(CKD) demonstrated a 28% relative risk reduction for mor-
tality using beta-blocking agents, with a reduction in the
absolute risk of death of approximately 6% after between 1
and 2 years of follow-up.® Bradycardia and hypotension
were more frequent in patients randomized to beta-blocking
agents. Most data came from post hoc analyses of RCTs in
heart failure patients; few patients had CKD IV or V, and only
one trial recruited people undergoing dialysis. When the
Beta-blocker to LOwer CArdiovascular Dialysis Events
(BLOCADE) Feasibility Study commenced, this RCT of beta-
blocking agents in ESKD was the only such study published.
It specifically enrolled patients with heart failure and dem-
onstrated reduced mortality in patients receiving carvedilol
compared with placebo.” Recently, a trial comparing the
effects of the beta-blocking agent atenolol with the
angiotensin-converting enzyme inhibitor lisinopril on
regression of left ventricular (LV) hypertrophy in hyperten-
sive haemodialysis patients was terminated early because of
excess cardiovascular adverse events in participants
randomized to lisinopril.'°

Carvedilol is an antagonist of B;-, B,- and o,-adrenergic
receptors that has been used extensively in patients with
heart failure,'" including patients with ESKD.? Carvedilol is
potentially a good beta-blocking agent for patients with
ESKD because it is eliminated entirely by hepatic metabo-
lism, is highly protein bound and not removed by haemodi-
alysis, and has anti-oxidant properties and a favourable
metabolic profile compared with other beta-blocking
agents.!*'* However, blood pressure lowering due to
a,-adrenergic receptor blockade could potentially increase
the risk of symptomatic hypotension during the haemodialy-
sis procedure. For peritoneal dialysis patients, the risk of
symptomatic hypotension is theoretically lower because of
lesser volume state fluctuations, but there is no randomized
data to support this.

The potential benefit of beta-blocking agents in ESKD is
best measured by outcomes important to patients such as
reduced mortality, cardiovascular events and hospital admis-
sions. Measurement of B-type natriuretic peptide (BNP), a
biochemical marker of LV wall stress, may provide a surro-
gate measure of clinical benefit. If carvedilol reduces plasma
concentration of BNP, as one small study demonstrated,'”> LV
wall stress may also be reduced. The plasma concentration of
BNP in patients with ESKD is markedly elevated,'® and
higher plasma concentration is associated with increased
mortality.!” Quality of life is important to patients and can be
measured using a variety of instruments. The EuroQol-5D
(EQ-5D) instrument performs well compared with more
detailed instruments and has been used in Australia and New
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Zealand.'® It can be used to calculate quality-adjusted life
years and thus, for health economic analyses that are impor-
tant to evaluate in a larger study.

Uncertainty about how many patients receiving dialysis
would be eligible, consent to participate and continue taking
beta-blocking agents for long enough to gain a benefit meant
that a feasibility study should be performed before a large-
scale RCT. The aims of the BLOCADE Feasibility Study are to
determine:

® The tolerability of carvedilol in this population as meas-
ured by the proportion of patients who complete the run-in
phase

® The feasibility, and inform the design of, a large-scale
RCT with clinical endpoints comparing the beta-blocking
agent carvedilol with placebo

® The effects of treatment with carvedilol compared with
placebo on concentration of plasma of BNP and quality of life

METHODS

Design

The BLOCADE Feasibility Study is a randomized, double-blind,
placebo-controlled, parallel group study with stratification for study
centre and dialysis modality (Fig. 1). After a 6-week run-in phase in
which all participants received carvedilol, participants who tolerated
carvedilol 6.25 mg twice daily were randomized 1:1 to receive
carvedilol or placebo (up to 25 mg twice daily) for 12 months.

Participants

The BLOCADE Feasibility Study commenced recruiting in May 2011
and involves 11 sites in Australia and New Zealand. For inclusion
(Table 1), 3 months must elapse from dialysis initiation to establish
volume state. Although ESKD is itself a significant risk factor for
CVD, restricting recruitment to patients over 50 years or with sig-
nificant comorbidities (Table 1) aimed to select a population at
higher risk of CVD events in order to minimize the required sample
size while maintaining adequate statistical power. Both coronary
artery disease and heart failure were thus possible inclusion criteria for
the BLOCADE Feasibility Study. Although there was strong evidence
that beta-blocking agents reduce mortality in patients not requiring
dialysis with these conditions, the quality of evidence in dialysis
patients was considered insufficient to make these comorbidities
exclusion criteria. However, patients whose treating physician believed
a beta-blocking agent was indicated were excluded. Thus, these
criteria tested the willingness of physicians to cease beta-blocking
therapy and enter patients into an RCT.

Intervention and control

The experimental intervention was the beta-blocking agent carvedilol
taken orally twice daily. The control was identical placebo prescribed
in identical fashion. Carvedilol (Dilatrend (R); F. Hoffmann-La Roche
Ltd, Basel, Switzerland) was purchased and delivered to Pharmaceu-
tical Packaging Professionals Pty Ltd (Thebarton, South Australia,
Australia) where identical encapsulation of active drug and placebo
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STUDY POPULATION

Inclusion
Patients established on dialysiswho:
sAre 250 years of age, or
=Are »18 years of age with a history of;

+Diabetes, or

Myocardial infarction, peripheral arterial disease or stroke
Exclusion
sCardiovascular eventwithin 3 months
=If, in the judgement of the treating clinician, thereis an indication
for, or contraindication to, a beta-blocker

l

RUN-IN (6 weeks)
All participants receive carvedilol 3.125mgbd and musttolerate
6.25mgbd by the end of the run-in to proceed

RANDOMISE
Stratification by centre and modality (peritoneal or haemodialysis)

/\

CARVEDILOL | | PLACEBO

A" J

TITRATION (4-10 WEEKS)
Titrate to an individual's maximum tolerated dose or 25mg bd

!

FOLLOW-UP (12 months)
Primary Qutcome=Tolerabilify. measured as % whotolerate
carvedilol in run-in; % whotolerate carvedilol and placebo after
randomisation; incidence of major side effects
Secondary Outcomes= ABNP and quality of life

)

END OF STUDY (2-6 weeks)
Supervised down-titration and cessation of study drug

Fig. 1 Study schema. BNP, B-type natriuretic peptide.

was performed. Encapsulation was performed because the different
colouring of different strengths of carvedilol made identical placebo
manufacture difficult, complex and costly. Because we did not under-
take formal pharmacokinetic testing, we cannot exclude the possibil-
ity that encapsulated carvedilol has a different absorption profile to
non-encapsulated carvedilol. We believe the risk to be low.

Regular omission of the dose of study drug immediately before a
haemodialysis session was permitted if the site investigator believed
study therapy was contributing to hypotension during the procedure
provided all other doses were taken. Although not encouraged, this
was allowed as it is common practice with blood pressure-lowering
agents in haemodialysis. The site investigators’ clinical judgement
was used rather than specific blood pressure criteria.

Study procedures

Patients receiving dialysis at participating centres who met eligibility
criteria and provided written informed consent underwent the base-
line visit. A site screening log recorded the number of patients
screened who were potentially eligible to participate and the reasons
for ineligibility and for non-participation if eligible. Potentially eli-
gible patients already receiving a beta-blocking agent at screening
whose treating physician considered it safe to cease the beta-
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Table 1 Inclusion and exclusion criteria of the BLOCADE Feasibility Study

Inclusion criteria

1. Willing to participate and has provided written informed consent

2. End-stage kidney disease and receiving either haemodialysis or
peritoneal dialysis

3. At the time of signing the consent form, has received dialysis for
more than 3 monthst

4. At the time of signing the consent form, age >50 years or age 218
years with diabetes or age >18 years with cardiovascular disease as
determined by the site investigator

5. The treating physician agrees to participation

Exclusion criteria

1. Scheduled for live donor transplant within 6 months

2. Experienced a cardiovascular event in the previous 3 months.
Cardiovascular events include: myocardial infarction, admission for
unstable angina, coronary revascularization procedure, peripheral
arterial revascularization procedure or stroke

3. Definite contraindication to beta-blockers, such as second- or
third-degree atrioventricular block or sick sinus syndrome (unless
treated with a permanent pacemaker), clinically significant reversible
bronchospasm or previous intolerance to beta-blockers

4. Currently taking a beta-blocker, verapamil, diltiazem or moxonidine,
and the treating physician does not wish to stop these medications in
order to enter the trial

5. Considered by the treating physician to be clinically or
haemodynamically unstable for the study

6. Unstable target weight (defined by a change of >2.0 kg in target base
weight over the preceding month)

7. Severe hepatic dysfunction (transaminases >3x higher than the upper
normal limit) on the most recent liver function tests (if performed
within 3 months)

8. Already involved in a clinical trial where the intervention being trialled
is likely to confound the outcome of this trial

9. Considered by the treating physician to have a life expectancy of less
than 12 monthst

10. Inability to provide consent or follow study instructions due to
psychological illness or other condition
11. Pregnant or planning to be pregnant during the trial period

tAfter preliminary review of screening logs, the protocol was amended such
that from 8 March 2012, two criteria — to be within 36 months of starting
dialysis and to be under 75 years of age — were removed. BLOCADE, Beta-
blocker to LOwer CArdiovascular Dialysis Events.

blocking agent underwent supervised down-titration of their beta-
blocking agent and a 2-week washout period before attending the
baseline visit.

After the baseline visit and review of the electrocardiograph, all
participants commenced carvedilol 3.125 mg twice daily then
increased to 6.25 mg twice daily in the 6-week run-in period
(Table 2). Participants must tolerate carvedilol 6.25 mg twice daily to
be randomized. Randomization was conducted using an interactive
voice response system provided by the National Health and Medical
Research Council Clinical Trials Centre in Sydney, Australia, with an
adaptive allocation algorithm designed to minimize imbalances at
each study site and across dialysis modality (haemodialysis or peri-
toneal dialysis) within the two treatment groups.

After randomization, participants study drug
(carvedilol or placebo) 6.25 mg twice daily for 2 weeks, then doubled

continued
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Table 2 Schedule of visits for the BLOCADE Feasibility Study

BLOCADE Feasibility Study rationale and design

Study phase BA Run-int RA Titrationt Follow-upt End of studyt
RO R2 R4 T2 T4 T6 T8t TI0f F3 F6 F9 F12 E2 E4 E6§

Assessment

History X

Examination X

Height X

Heart rate X X X X X X X X X X X X X X X X X

Blood pressure X X X X X X X X X X X X X X X X X

ABPM (optional) X X

IDH X X X X X

Home BP (optional) X X X X X X X X X X X X X X

Dry weight X X X X X X X X X X

Concomitant medications X X X X X X X X X X X X X X X X X

Study drug dispensed X X X X X X X X X X X X X X X

ECG X X X

ECHO X

BNP X X X

Laboratory studies X X X X

Quiality of life (EQ5D) X X X

Serious adverse events and adverse drug reactions X X X X X X X X X X X X X X X

Study phases are: baseline assessment (BA), a run-in phase (RO to R4 in weeks), randomization (RA), a titration phase (T2 to T10 in weeks), follow-up phase (F3 to
F12 in months) and end of study (E2 to E6 in weeks). Visit windows: run-in = £4 days; titration = £4 days; follow-up = £1 week; end of study = + 4days; fonly if
required; §study coordinator would contact participant by telephone 1 month after complete cessation of study drug to ascertain vital status and determine if
adverse events occurred during this period. ABPM, 24 h ambulatory blood pressure monitoring; BLOCADE, Beta-blocker to LOwer CArdiovascular Dialysis Events;
BNP, measurement of plasma B-type natriuretic peptide; ECG, electrocardiograph; ECHO, echocardiograph; EQ-5D, EuroQol-5D; home BP, blood pressure meas-

urement by the participant at home; IDH, intra-dialytic hypotension.

the dose every 2 weeks in the titration phase until they reached the
maximum tolerated dose or 25 mg twice daily. Participants must
have a heart rate above 55 beats per minute, a systolic blood pres-
sure above 95 mmHg and no heart failure admission in the previous
2 weeks for the site investigator to increase the dose. The titration
phase lasted up to 10 weeks (Table 2) to allow extra time to achieve
the maximum tolerated dose if clinical circumstances require defer-
ring a dose increase, temporary dose reduction, reducing other blood
pressure-lowering agents or adjusting volume state.

Participants continued a stable dose of study drug during the
follow-up phase. Dose changes were discouraged but allowed pro-
vided the dose was not less than 6.25 mg twice daily, unless the site
investigator anticipates this to be temporary. A hypotension algo-
rithm (Fig. 2) was provided to highlight common causes of hypo-
tension in patients undergoing dialysis and assist investigators to
keep participants in the study. Additional antihypertensive therapy
was allowed but beta-blocking agents verapamil, diltiazem or
moxonidine were not allowed to avoid exacerbating the negative
chronotropic effects of carvedilol, and to avoid rebound hyperten-
sion if beta-blocking agents and moxonidine are combined (with
moxonidine ceased first).

After 12 months, supervised down-titration of the study drug was
followed by a telephone visit 1 month later to ascertain vital status.
Supervised down-titration is important because 11.5% of patients in
the Carvedilol or Metoprolol European Trial of heart failure who
switched from blinded beta-blocking agent to another beta-blocking
agent experienced an adverse event.'” Participants underwent end
of study down-titration even if the treating physician wanted them
to continue carvedilol after the study was completed to maintain
blinding.

© 2014 Asian Pacific Society of Nephrology

Participant hypotensive at dialysis
(SBP<100 or symptoms and drop in BP)

‘ Is the heart rate <50bpm? H Yes

ECG: Manage
l No as indicated
| Do they have chest pain? |—— Yes
l, No
| Is there clinical evidence of sepsis? H Yes -
Investigate and
L No manage as
Are there symptoms of Yes indicated

gastrointestinal bleeding?

No Increase ideal
body weight,
s ?
Are they under-volumed? |—-| Yes ]—- continue study
drug

Fig. 2 Study algorithm for suggested investigation and management of
hypotension. SBP, systolic blood pressure; bpm, beats per minute; ECG,
electrocardiograph.

Participants, investigators, Australasian Kidney Trials Network
(AKTN) coordinating centre staff and outcome assessors were all
blinded to treatment assignment in the BLOCADE Feasibility Study.

Measurement issues
Blood pressure

Blood pressure measurement in haemodialysis patients is prone to
substantial variation at the haemodialysis unit.?’ Two measures that
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Table 3 Outcome measures used in the BLOCADE Feasibility Study

Qutcome

Reported as (unit)

Primary feasibility outcome

Proportion of participants who complete the run-in phase on carvedilol 6.25 mg twice daily

Other tolerability outcome measures

Proportion of participants randomized to carvedilol (or placebo) that discontinue carvedilol (or placebo) due to any

adverse event attributable to carvedilol

Incidence of symptomatic hypotension or bradycardia in participants randomized to carvedilol (or placebo)
All adverse events and serious adverse events in participants randomized to carvedilol (or placebo)

Measures relevant to sample size estimation

Proportion of participants randomized to carvedilol (or placebo) that discontinue carvedilol (or placebo) for any reason
The overall post-randomization rate of the proposed composite primary outcome for a larger study

Measurements relevant to logistics of a larger study
Overall recruitment rate

Proportion of screened patients eligible for run-in
Proportion of eligible patients who actually enter run-in

The distribution of the three study drug strengths (6.25 mg, 12.5 mg and 25 mg) among participants randomized to

carvedilol versus placebo
Secondary outcomes

Change in plasma B-type natriuretic peptide over time (at 6 and 12 months separately) in participants randomized to

carvedilol compared with placebo

Change in EuroQol-5D quality of life score over time (at 6 and 12 months separately) in participants randomized to

carvedilol compared with placebo
Tertiary (exploratory) outcomes
Incidence of intra-dialytic hypotension in the run-in phase

Incidence of intra-dialytic hypotension post-randomization in participants randomized to carvedilol versus placebo

% (95% Cl)
% (95% Cl)

Events per unit time
Events per unit time

% (95% Cl)
Events per unit time

Number per month
% (95% Cl)

% (95% Cl)

Number (%)

Mean change
Mean change

Events per unit time
Events per unit time

BLOCADE, Beta-blocker to LOwer CArdiovascular Dialysis Events; Cl, confidence interval.

perform well compared with 44 h ambulatory inter-dialytic blood
pressure measurement are the post-dialysis blood pressure and the
median dialysis unit blood pressure.?! Thus, blood pressure was
measured, using manual or automated sphygmomanometer accord-
ing to local practice, as follows:

® The post-dialysis blood pressure was recorded and used for dose
titration decisions. The average of three readings measured 15 min
after the haemodialysis procedure with the participant seated
upright was recorded.

® The median of at least four blood pressure measurements from
the haemodialysis procedure was calculated using an Excel-based
calculator and recorded.

® For peritoneal dialysis patients and non-haemodialysis unit
study visits, the average of three measurements 5 min apart with the
participant seated upright was recorded.

Echocardiography

Echocardiography was used to measure LV volumes, LV ejection
fraction, left atrial volume, ratio of mitral peak velocity of early
filling to early diastolic mitral annular velocity (E : E’), ratio of mitral
peak velocity of early filling to mitral peak velocity of late filling
(E : A), diastolic filling time (EA duration) and global strain. These
characteristics may be associated with whether a participant was
able to remain on carvedilol. Because the ability to obtain timely
echocardiograms varied from site to site, a 4-week window from
starting carvedilol in the run-in phase was allowed (Table 2). For
haemodialysis patients, echocardiography was performed as soon
after dialysis as possible with participants as close as possible to their
dry weight. The cardiac imaging departments at all sites performed

144

echocardiography on local machines according to a pre-defined
protocol and electronic copies were stored at the Core Laboratory
(Princess Alexandra Hospital, Brisbane). Assessment of myocardial
parameters of stored images using Velocity Vector Imaging software
(Siemens Medical Solutions, Mountain View, CA, USA) was per-
formed at the Core Laboratory blinded to treatment allocation.

Laboratory tests

Standard biochemical measurements such as serum potassium, liver
function tests and full-blood examination were performed in hospital
laboratories with appropriate regulatory accreditation to monitor for
adverse reactions. Cardiac troponin was measured by the local labora-
tory at baseline to assist adjudication of future events and abnormal
levels were expected.”? The baseline cardiac troponin result was
recorded and given the clinical complexity, action was taken if the
cardiac troponin was abnormal at the discretion of the site investiga-
tor. Participants had blood collected immediately before the haemo-
dialysis procedure, transported to the laboratory on ice, centrifuged at
3200g and aliquots of serum and plasma stored at —70°C. These were
used for measurement of BNP and other biochemical markers.

Outcomes

The BLOCADE Feasibility Study had primary, secondary and tertiary
objectives that determine the important outcomes assessed (Table 3).
The primary feasibility outcome was the proportion of participants
who entered the run-in phase and completed it by tolerating
carvedilol 6.25 mg twice daily and progressing to randomization.

© 2014 Asian Pacific Society of Nephrology



Safety monitoring included collecting data on potential drug-related
and other adverse events. To assist sample size estimation, data
relating to the proposed primary outcome and proportion of partici-
pants who cease study drug post-randomization for reasons such as
kidney transplant, patient choice or need for open-label beta-
blocking agent were collected. Cardiovascular death, non-fatal myo-
cardial infarction, non-fatal stroke and resuscitated cardiac arrest
were the proposed composite primary outcome and were adjudi-
cated by an independent Endpoint Adjudication Committee (Appen-
dix) blinded to treatment allocation. Although the process for
measuring these outcomes will be tested, this feasibility study is not
powered to provide an event rate estimate sufficiently reliable for
sample size estimation for a larger study.

Screening log data provided important logistical information
regarding the number of patients screened, those screened and eli-
gible that agree to participate and the overall recruitment rate
(Table 3). These data allow estimation of the potential participant
pool size required for a study testing effects on hard clinical out-
comes. Reporting the distribution of the three different strengths of
carvedilol and placebo in randomized participants will help plan the
most efficient way to provide study drug in a larger trial.

Secondary objectives were to assess the effect of carvedilol on
biochemical markers such as BNP, and on quality of life. A tertiary
objective for patients receiving haemodialysis was to determine
whether the blood pressure-lowering effects of carvedilol contribute
to intra-dialytic hypotension (IDH). This is defined as the occurrence
of all three of: (i) fall in systolic blood pressure >20 mmHg; (ii)
symptoms of hypotension; and (iii) requirement for treatment
with Trendelenburg manoeuvre, saline infusion or modifying the
ultrafiltration rate. We measured IDH at specific time periods,
including three times after a dose increase (Table 2), by obtaining a
completed IDH Case Report Form for every haemodialysis session
over the 2 weeks following these visits. Targeting specific time
periods ensured an accurate and consistent denominator to use in
calculating the number of episodes of IDH in each treatment group.

Statistical considerations

It is critical in planning a large clinical endpoint study to know the
proportion of participants that progress from screening to
randomization, in order to calculate the number of patients and
dialysis centres required. The planned sample size of 150 patients to
enter the run-in phase was based on a confidence interval approach
for estimating the proportion of patients who tolerate carvedilol
during this phase. Assuming a tolerability of 70%, 150 patients give
95% confidence limits of 62.5% and 77.5%. Of note, 14% discon-
tinued carvedilol in the run-in phase of a previous RCT.” In RCTs of
blood pressure-lowering agents in dialysis patients, between 0 and
34% of participants discontinued therapy after randomization.*
The primary outcome will be estimated using an intercept-only
generalized linear model from the binomial family with identity link
function to determine the binomial proportions and 95% confidence
intervals for the proportion of participants who completed the run-in
phase. This model will be used to estimate the proportion of partici-
pants who discontinued study drug after randomization and compare
groups. The incidence rate of IDH will be estimated using an intercept-
only Poisson regression model with randomized treatment group as a
covariate to compare incidence rates for IDH between groups.
Outcome data from all randomized participants will be analysed
according to the intention-to-treat principle. We will separately

© 2014 Asian Pacific Society of Nephrology
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analys BNP and EQ5D using a linear mixed model with treatment
group and baseline measurements as fixed effects and participant
identifier and study visit as random effects. The effect of intervention
group on outcome will be adjusted for baseline measurements. In
addition, a logistic regression model will be used to predict successful
completion of the run-in phase from baseline BNP measurements.

Sub-studies

Two sub-studies evaluated different methods of blood pressure
measurement and described the effect of carvedilol on blood pres-
sure. Participants in the Home Blood Pressure sub-study received an
Omron HEM7211 Premium Blood Pressure Device and blood pres-
sure diary to record the average of three blood pressure measure-
ments 5 min apart at three specific time points during the middle
15 h period between haemodialysis sessions.?* The 24 h Ambulatory
Blood Pressure (ABPM) sub-study was performed at sites able to
undertake it using local facilities and protocols. Participants had an
ABPM device fitted immediately after the mid-week haemodialysis
session to measure their 24 h ABPM at baseline and 6 months after
therapy.

Regulatory issues

The BLOCADE Feasibility Study was registered with the Australian
New Zealand Clinical Trials Registry (ACTRN12609000174280) on
16 April 2009 and with first ethics approval from the University of
Queensland Medical Research Ethics Committee on 12 May 2009
(Project number 2009000775).

The BLOCADE Feasibility Study was overseen by a Trial Manage-
ment Committee and centrally coordinated by the AKTN (University
of Queensland, Princess Alexandra Hospital, Brisbane). The safety of
participants in the BLOCADE Feasibility Study was overseen by a
Data Safety Monitoring Board (Appendix).

DISCUSSION

The high morbidity and mortality from CVD in patients with
ESKD have not improved commensurate with event reduc-
tions in the general population.? The rationale for an RCT of
beta-blocking agent in patients receiving dialysis is that these
patients have sympathetic nervous system overactivity’” and
that beta-blocking agents demonstrate strong benefit in
CVDs prevalent in ESKD, including heart failure patients
with CKD.® The clinical equipoise is the possibility of
increased harm through symptomatic hypotension and is
highlighted by the large variation in practice that exists both
between countries®® and between states within a country.?”

A feasibility study is an important prerequisite to a large-
scale clinical endpoint trial*® when critical factors important
to the design of such a study are unknown. Unknown factors
relevant to BLOCADE include the proportion of patients
who meet eligibility criteria, the proportion of patients
already receiving beta-blocking agents, the preparedness of
patients and clinicians to stop beta-blocking agents to enter
the study, the ability of sites to recruit patients and the
proportion of patients unable to stay on study drug due to
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tolerability, comorbid illnesses, kidney transplant or choosing
to discontinue. A feasibility study should have clear aims?®
and for the BLOCADE Feasibility Study, this is to determine
the proportion of eligible patients with ESKD, who are prone
to marked variations in blood pressure, that can tolerate the
lowest acceptable dose.

In conclusion, the BLOCADE Feasibility Study will provide
randomized data on the tolerability of carvedilol in patients
receiving dialysis that will inform the design of a large clinical
endpoint study, and data relevant to sample size estimation
and logistical issues of such a study. Ultimately, it will help
determine whether conducting such an important RCT is
feasible.
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