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Trials in Kidney Disease — Time to EVOLVE

Vlado Perkovic, M.B., B.S., Ph.D., and Bruce Neal, M.B., Ch.B., Ph.D.

Patients with kidney disease face a substantially
increased risk of cardiovascular events and death?
— one in five patients who are undergoing dialy-
sis die each year in the United States.? Elevated
parathyroid hormone levels are almost universal
in persons with advanced kidney failure and have
been associated with these risks.? Cinacalcet is
an oral calcimimetic agent approved by the Food
and Drug Administration (FDA) in 2004 for the
treatment of secondary hyperparathyroidism in
patients with dialysis-dependent kidney failure.
Early reports*> supported the possibility that
cinacalcet conferred cardiovascular protection
and reduced fracture risk, although the statisti-
cal power of these studies was limited.

In the Evaluation of Cinacalcet Hydrochloride
Therapy to Lower Cardiovascular Events (EVOLVE)
trial, now reported in the Journal, Chertow et al.®
tested the hypothesis that cinacalcet, as compared
with placebo, would reduce the risk of death and
cardiovascular events in dialysis-dependent pa-
tients with hyperparathyroidism. The trial en-
rolled 3883 participants from many countries
and followed them for up to 5 years.

Among patients in the cinacalcet group, the
nonsignificant relative reduction in the primary
outcome of 7% (odds ratio, 0.93; 95% confidence
interval, 0.85 to 1.02) was disappointing, par-
ticularly given the huge effort involved in con-
ducting the study. It is also disappointing that a
number of prespecified secondary analyses hint
that the trial may have missed the detection of a
real benefit. Thus, the results point to a missed
opportunity to identify or exclude a protective
therapy for patients undergoing dialysis.

No clear effect on fracture was identified, al-
though a reduced risk of calciphylaxis was ob-
served, with low overall rates in both groups (6 vs.
18 events, P=0.009). The need for parathyroid-
ectomy was also reduced, although this finding
is a matter of indeterminate importance. The sub-

stantially elevated risk of adverse events in the
cinacalcet group, including an increased num-
ber of neoplastic events, is a cause for concern
that requires further analysis.

Why was the primary result of the trial nega-
tive? The surprising imbalance in baseline char-
acteristics between the two groups may well have
had an effect — and probably represents simple
bad luck but illustrates the importance of strati-
fication for key prognostic factors. More impor-
tant were the high rates of treatment crossover
during the trial: almost two thirds of patients in
the cinacalcet group discontinued active therapy,
and one fifth of those in the placebo group
started taking commercially available cinacalcet
before trial completion. The resultant reduction
in the between-group separation in parathyroid
hormone levels substantially reduced the power
of the trial to test its hypotheses.

The main reasons for early therapy discontin-
uation were adverse events (18.1% in the cinacal-
cet group and 13.0% in the placebo group) and
administrative decisions or patient requests (21%
and 31%, respectively). These rates highlight the
challenges of maintaining the involvement of
both site investigators and study participants
who have multiple coexisting conditions in a
long-term trial, suggesting that better models
are required.

The large proportion of patients in the place-
bo group who started taking commercially avail-
able cinacalcet is also striking, since although
the drug had been approved for use, there has
been no clearly demonstrated benefit for patient-
level outcomes.* A regulatory process that al-
lowed the agent to be registered and widely used
without stronger evidence of efficacy suggests a
system failure. It is even more troubling that
this system also had a serious effect on the ca-
pacity of the EVOLVE trial to define the effects
of the drug on definitive clinical outcomes.
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Equally problematic is the willingness of the
clinical nephrology community to prescribe an
unproven agent to large numbers of patients, in-
cluding those participating in this trial. A better
regulatory strategy is needed. A version of the
model that has been used in diabetes therapies,
in which the FDA has defined the hard outcome-
data requirements before and immediately after
drug registration,”® may be worthy of broader
consideration.

Where do the EVOLVE results leave the clini-
cian? The trial does not provide clear evidence
that cinacalcet provides protection against car-
diovascular events and raises questions about
the drug’s side-effect profile and safety, with a
potential underestimation of both effects owing
to high crossover rates. Physicians will no doubt
continue to prescribe this drug, and patients will
continue to take it. Yet neither group will have a
clear, objective understanding of the balance be-
tween risks and benefits.

The real insights from this study are for clin-
ical trialists and regulators. We need to change
the way we study the effects of new drugs and
integrate these changes into regulatory processes,
guideline development, and clinical practice. If
such goals can be achieved, even a negative re-
sult from the EVOLVE trial will have had a very
positive effect.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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