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Do a New Design and Statistically Significant Results Translate to

Reliability?
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At the World Congress of Nephrology in 2019, two
trials testing medications to reduce the risk of pro-
gressing diabetic kidney disease were presented.
Almost unheard of in our field, both trials reported
“positive” headline results, the Atrasentan and Renal
Eventsin Patients with Type 2 Diabetes and CKD Trial
(SONAR) and Canagliflozin and renal outcomes in
type 2 diabetes and nephropathy (CREDENCE) trial
(1,2). SONAR tested whether atrasentan, an selec-
tive endothelin A receptor antagonist, reduced the
incidence of the primary outcome of a doubling of
serum creatinine, ESKD, or kidney death in patients
with diabetic kidney disease that experienced at
least a 30% reduction in albuminuria when treated
with open-label atrasentan during a run-in period (2).
The trial was stopped early with only about half the
planned sample size (and outcome events) because of
slow recruitment, but ultimately the trial reported a
significant lower risk of the primary (kidney) out-
come in the atrasentan group (hazard ratio, 0.65; 95%
confidence interval, 0.49 to 0.88; P=0.005). As with
any trial, SONAR raises many questions, but in this
case there are questions about the novel trial design
and the credibility of the observed treatment effect.
These questions merit further thought both because it
is important to consider how atrasentan may play
a role in the treatment of diabetic kidney disease
and because innovative designs in randomized, con-
trolled trials are likely to be more commonly used.
In any randomized, controlled trial, eligible partici-
pants should be those likely to benefit from the exper-
imental treatment. Testing the effects of treatments
in those unlikely to benefit exposes those participants
to unnecessary risks and reduces the probability of
identifying benefits. Unfortunately, medicine is still
relatively crude in how “likelihood to benefit” is
determined. Mostly, a range of pathophysiologies are
assigned a diagnosis and, on the basis of this imprecise
diagnosis, we consider patients eligible for a treatment
(after excluding patients for whom the treatment would
be likely dangerous). For example, in the treatment
of myocardialinfarctions with streptokinase, patients
with coronary syndromes owing to vasospasm or
dissection were unlikely to benefit from streptoki-
nase, a drug for thromboses. However, it was diffi-
cult to differentiate these diagnoses from myocardial
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infarctions caused by plaque rupture and thrombosis
within the time frame the drug was thought to be useful.
Some patients with a pathology unlikely to benefit
may therefore have been included but the trials still
found streptokinase was, on average, effective pre-
sumably because such patients were a small proportion
of the total (3).

Ideally, investigators pair pathophysiology with a
treatment’s known mechanism(s) of action. This high-
lighted in modern oncology where malignancies have
specific characteristics that make them susceptible
to particular drugs. For example, the discovery that
concomitant therapy with a mAb against HER-2
improved the survival of patients with HER-2—positive
breast cancer (4). Now malignancies are being increas-
ingly screened for markers that provide clues to their
susceptibilities to particularly therapies. However, itis
important to recognize that these approachesstill have
limitations and biomarker guided therapies, no matter
how logical the treatment approach seemed, still do
not always improve on less precise strategies.

SONAR was designed on the basis of the observation
that risk of progressive kidney disease is correlated to
albuminuria. Therefore, a drug that reduces albumin-
uria in some patients (a biologic response) but not in
others may be morelikely to exert a clinically important
benefitin those with a biologic response. Enrolling only
those with a biologic response makes sense as it would
spare some the side effects and burden of a treatment
unlikely to benefit them, while improving statistical
power for the trial. There are caveats to the usefulness
this design. Most importantly, the biologic response is
mostlikely to predicta clinical treatment response if the
biologic response lies on the causal pathway. History
tells us that our assumptions that associations between
biologic responses and clinical response, no matter how
consistent and strong, are causal, are frequently incor-
rect (5). Second, if a biologic response is rare, the
usefulness of the therapy to the population asa wholeis
likely limited. If a biologic response is almost universal,
the extra step to determine a response is wasteful. If
the biologic response is very delayed, participants are
exposed to treatment-related harms that are not taken
into account in the randomized part of the trial. Finally,
if there is substantial measurement error in the biologic
response, it will simply reduce the number of eligible
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patients rather than add statistical power. Regardless of these
issue, the design limits the generalizability of the results to
patients with a biologic response. In SONAR’s case, the
results are only generalizable to treated patients whose
albuminuria falls =30% after starting atrasentan (which is
not the same as those in which atrasentan caused the
reduction, because some changes are because of random
variation).

None of these caveats fundamentally reduce the validity
of the findings of the SONAR trial. The mostimportant part
of this strategy is thata biologic response is assessed before
randomization. If the trial differentially treated or fol-
lowed participants on the basis of response after random-
ization, the results would be at high risk of bias. So, the
design is valid, but limits the application of the results to
patients with =30% drop in albuminuria after starting
atrasentan.

Importantly, we need to consider the effect of excluding
participants that did not experience a reduction in albumin-
uria. The SONAR investigators, wisely, studied these pa-
tients and in their presentation but not in the article, the
1020 nonresponders did not have dissimilar results to the
responders. This suggests that including only participants
with an albuminuric response may not adequately identify
those most likely to benefit.

Onceweaccept that the design of SONAR isvalid, weneed
todecideif the observed difference in outcomes was truly the
effects of the drug. This is conventionally done by ensuring
the difference is unlikely attributable to the play of chance
(i.e., statistically significant), that the risk of bias was reason-
ably low, and that the totality of evidence is sufficiently
consistent (6).

From the perspective of ensuring the play of chance was
unlikely, SONAR meets conventional criteria. The P value
for the hypothesis test is low (notjust <0.05but <0.005!) and
the 95% confidence interval excludes the null result. How-
ever, the fallibility of these metrics, and particularly treating
themasbinary is well documented (7). Simulation studies on
the basis of cardiovascular outcome trials suggest treatment
effects may be severely misestimated unless they use at least
600 outcome events (8). In the SONAR trial, there were
184 primary outcome events. Another way of thinking about
thisis with the Fragility Index, thenumber of events added to
theintervention group thatare required for the P value to slip
from <0.05 to =0.05 (9). In the case of SONAR, only one extra
event in the atrasentan group would potentially change the
statistical inference in SONAR. A difference of one event
is not difficult to imagine—it could happen by a random
occurrence of a low eGFR, such as one patient taking extra
nonsteroidal anti-inflammatory drugs or having a diarrheal
illness in the placebo group, or one death occurring in the
atrasentan group after a patient starts dialysis but before
90 days elapse. It is also notable that although the statistical
significance would be lost by a different outcome in a single
patient, 369 patients did not complete the study, of which
43 were lost to follow-up, and their outcomes could have
easily contributed that one event difference. Similarly,
RCTs stopped early for benefit, not the case with SONAR,
consistently overestimate treatment effects (10). Taken
together, these suggest there is insufficient data to make
firm conclusions about whether atrasentan truly benefits
patients or not.

Interms of risk of bias, SON AR had all the design elements
tominimizebias: allocation was concealed, theinvestigators,
patients, care providers and outcome adjudicators were
all blinded, and follow-up and outcome ascertainment were
excellent and similar in both groups.

Finally, consider the consistency of the results of SONAR,
internally and with other trials. Internally, the results are
broadly similar across the various definitions of the kidney
outcomes and across the subgroups. Externally, there is little
to compare with in terms of drugs in this class as they did not
progress to the same stage of development. However, if we
consider other effective drugs for preventing progression of
diabetic kidney disease, both angiotensin receptor blockers
and SGLT-2 inhibitors may give us an idea about expected
treatment effects. Angiotensin receptor blockade reduces
ESKD and doubling of creatinine by about 21% (11).
Canagliflozin reduced a similar outcome by about 30%.
In reality, the SONAR investigators powered the trial to
detect (and therefore expected) a 27% reduction and the
need for 425 outcome events. Although not unimaginable,
the finding of a 35% reduction may stretch the limits of
plausibility.

On the whole, the SONAR investigators should be com-
mended for designing a trial that should have improved how
we test and ultimately prescribe a new, promising treatment.
However, because of its early termination, whether atrasen-
tan truly reduces the risk of progressive diabetic kidney
disease remains in question, as is whether future trials
should use similar design. The use of a response in albumin-
uria may ultimately have created a logistical barrier to trial
recruitment but without adding much in the way of power,
and may pose a knowledge translation issue for future
results. Although we certainly need to put careful thought
into how we move forward with randomized trials, decades-
old wisdom may still be very relevant today, and questions
around common conditions are most reliably answered
with a large, simple trial.
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