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ing or at least one of them at bedtime. At
the physician’s discretion, additional antihypertensive medication could be added
as required, but no nighttime medication
was allowed in the morning, meaning that
any one drug could not be taken at both
times. For controls, who took all BP medication in the morning, any additional BP
medications also had to be taken in the
morning.
At baseline, BP was measured at 20
min intervals during waking hours and at
30 min intervals at night. A wrist actigraph
recorded periods of daytime activity and
noctural sleep. These measurements were
performed annually, or quarterly if treatment adjustments were necessary. Patients
were followed for a median of 5.4 years.

Lower risk of CV events with
bedtime dosing
The group of patients assigned to take at
least one medication at bedtime had significantly better BP control during sleep,

with a greater reduction in the asleep BP
mean and the asleep BP declines constituting a more normal dipping pattern when
compared to patients taking all their BP
drugs in the morning.
When several characteristics of the
ABPM were applied in a Cox regression
model, only the decrease in sleeping BP
was an independent predictor significantly
associated with survival. Neither the daytime BP mean nor the morning surge in
BP were predictors of survival. The nighttime dosing group had a 62 percent lower
relative risk of total CV events compared
to the morning group (relative risk 0.38,
p<0.001). Their relative risk of major CV
events, consisting of CVD death, myocardial infarction, or ischemic or hemorrhagic
stroke, was 0.35 (p=0.002).
Referring to the BP study as a whole
and not just the results in resistant hypertension, Hermida said that bedtime
dosing was associated with greater reductions than morning dosing in the risk of
all the individual endpoints of CV mortal-

ity, myocardial infarction, development of
heart failure, or stroke. These results were
true for the study population as a whole
as well as when patients with diabetes or
CKD were analyzed separately. “These two
groups are relevant because they are characterized with a significantly higher cardiovascular risk as compared to the general
population,” he said.

Survival advantage with
nighttime dosing
At 8 years of follow-up, the group taking
at least one BP medication at bedtime had
an event-free survival of about 81 percent
compared to approximately 64 percent for
the group taking all medications in the
morning (p<0.001). For every 5 mm Hg
decrease in sleep time systolic or diastolic
mean BP, there was an 11 percent decrease
in the relative risk of a CVD event.
Antihypertensive drugs are normally
recommended once a day without specifying a time of day. Surveys in Spain have

shown that more than 80 percent of all
patients with hypertension take all their
BP drugs in a single morning dose. Hermida said there is no clinical rationale
for this practice, and in fact, his results
argue against it. “From the point of view
of cardiovascular risk reduction and renal
protection what we found is that most if
not all of the hypertensive medications
perform much better when ingested in the
evening,” he concluded.
“Blood pressure level is not the only
significant cardiovascular risk factor.
However, it has been basically the only
therapeutic goal from the point of view
of hypertension treatment so far,” he said.
“Controlling nighttime blood pressure
needs to be considered as a therapeutic target for cardiovascular risk reduction.”
The main study results were published
last year in Chronobiology International
(2010; 27(8):1629–1651). A substudy
of patients with type 2 diabetes was recently published in Diabetes Care (2011;
34:1270–1276).

Bardoxolone Reverses Kidney Function Decline in CKD
Out to One Year
By Daniel M. Keller
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atients with advanced chronic
kidney disease (CKD) and type
2 diabetes who took bardoxolone, a
first-in-class oral antioxidant inflammation modulator, continued to
show improvements in their estimated glomerular filtration rates (eGFR)
at 52 weeks, mirroring results at 24
weeks that were presented at least year’s
American Society of Nephrology meeting in Denver.
Speaking at the 48th Congress of
the European Renal Association – European Dialysis and Transplant Association (ERA-EDTA) in Prague, David
Warnock, MD, professor of medicine
at the University of Alabama at Birmingham, told the congress that these
latest results suggest that the drug may
be useful for treating CKD, although
larger confirmatory trials are still needed. The findings were published online
by the New England Journal of Medicine
on June 24.
The phase 2b, randomized, doubleblind, placebo-controlled Bardoxolone
Methyl Treatment: Renal Function in
CKD/Type 2 Diabetes (BEAM) trial
(NCT00811889) assigned 227 adults
with type 2 diabetes and an eGFR of
20–45 mL/min/1.73 m2 equally to 1of
4 groups: bardoxolone at a dose of 25
mg, 75 mg, or 150 mg once daily, or
to placebo. All patients received the
standard of care of a renin-angiotensinaldosterone system blocker unless they
could not tolerate them. The primary
endpoint was the change in eGFR from

baseline with bardoxolone compared to
placebo at 24 weeks, and the secondary
endpoint of the change at 52 weeks was
reported at the ERA-EDTA meeting.
Baseline variables for the four treatment groups were similar: a mean age
of 67 years, a time from diabetes diagnosis of approximately 18 years, and a
body mass index of 35.0–36.3 kg/m2.
The mean eGFR was 32.4 ± 6.9 mL/
min/1.73 m2. Blood glucose levels and
blood pressure were generally well controlled.

Durable improvements in eGFR
at 52 weeks
The eGFR increased within four weeks
of starting bardoxolone, reached a peak
at 12 weeks, and was relatively stable
through 52 weeks, Warnock showed. At
24 weeks, the eGFRs in all the bardoxolone groups were significantly higher
than in the placebo arm (p<0.001). At
52 weeks, the changes in eGFR continued to be superior to placebo, which
showed no significant changes from
baseline at either time point. The 52week increases in eGFR were 5.8, 10.5,
and 9.3 mL/min/1.73 m2 for the 25
mg, 75 mg, and 150 mg doses, respectively (p ≤ 0.002 vs. placebo).
At 24 weeks 13 percent of patients
in the placebo arm had a reduction in
eGFR of at least 25 percent, whereas
only 2 percent in the combined bardoxolone groups lost that amount of
kidney function (p=0.05).
Even four weeks after the drug was

stopped, the bardoxolone groups still
showed increases in eGFR although
at a lower level than when they were
on the drug. Warnock noted that the
persistent effect, especially in patients
with the greatest increases in eGFR,
suggests that the drug did not merely
act by causing hyperfiltration and did
not appear to cause any kidney injury
over the 52 weeks of the trial. Blood
urea nitrogen, serum phosphorus, uric
acid, and magnesium decreased at both
time points in the bardoxolone groups
compared with placebo.
The majority of adverse events occurred in the first 24 weeks and were
generally mild and dose related. Muscle
spasm was the most common one, with
hypomagnesemia, mild increases in
aminotransferase levels, and gastrointestinal effects occurring less frequently.
Warnock told ASN Kidney News
that the study was successful in achieving its primary goal of demonstrating
a dose of bardoxolone for future trials
and that the adverse events observed
were acceptable when bardoxolone was
added to the current standard of care
therapy.
There remains some concern among
nephrologists that increasing the GFR
may have some negative consequences
since previous studies have suggested
that a decrease in GFR may slow the
progression of kidney disease in the
long term. Further studies will need to
assess the effects of the drug in a larger
population, including patients with

9

CKD but who do not have diabetes.
Reata Pharmaceuticals and Abbott
are starting the Bardoxolone methyl
EvAluation in patients with Chronic
kidney disease and type 2 diabetes:
the Occurrence of renal eveNts (BEACON) trial, a 1600-patient multinational study to assess the impact of
bardoxolone methyl on the time to the
important clinical endpoints of cardiovascular death or time to progression to
dialysis.
For more information, see the Q and A
in Kidney News’ dynamic edition.

