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Early Response in Albuminuria and Long-Term Kidney
Protection during Treatment with an Endothelin
Receptor Antagonist: A Prespecified Analysis from the
SONAR Trial

Hiddo J. L. Heerspink,1 Di Xie,? George Bakris 2 Ricardo Correa-Rotter,* Fan-Fan Hou,?
Dalane W. Kitzman,® Donald Kohan,® Hirofumi Makino,” John J. V. McMurray,8

Vlado Perkovic,’ Peter Rossing 19" Hans-Henrik Parving,12'13 and Dick de Zeeuw @'
on behalf on the SONAR Investigators*

Due to the number of contributing authors, the affiliations are listed at the end of this article.

ABSTRACT
Background Whether early reduction in albuminuria with atrasentan treatment predicts its long-term kid-
ney-protective effect is unknown.

Methods To assess the long-term effects on kidney outcomes of atrasentan versus placebo in the SONAR
trial, we enrolled patients who had type 2 diabetes and CKD (stage 2-4) and a urinary albumin creatinine ratio
(UACR) of 300-5000 mg/g; participants were receiving maximum tolerated renin-angiotensin system inhibi-
tion. After 6 weeks exposure to 0.75 mg/day atrasentan (enrichment period), participants were randomized
(stratified by UACR response during enrichment, ranging from <60% to >0%) to continue atrasentan or tran-
sition to placebo. Primary kidney outcome was a composite of sustained serum creatinine doubling or ESKD.

Results UACR response to atrasentan during enrichment persisted throughout the double-blind treatment
phase and predicted the primary kidney outcome, whereas UACR levels with placebo remained below pre-
enrichment values in the two highest UACR response strata, and exceeded pre-enrichment values in the
two lowest strata. As a result, early UACR response to atrasentan during enrichment was also associated
with the primary kidney outcome during placebo. Accordingly, the predictive effect of early albuminuria
changes during atrasentan was eliminated after placebo correction, leading to a consistent relative risk
reduction for the primary kidney outcome with atrasentan compared with placebo, irrespective of the initial
UACR response. The difference between atrasentan and placebo in UACR during double-blind treatment
was also consistent across UACR response strata.

Conclusions Our findings do not support UACR response as a causal predictor of atrasentan’s treatment
effect. However, the variable trajectory in UACR with placebo, aspects of the trial design, day-to-day vari-
ability in albuminuria, and potential long-lasting effects of atrasentan may have contributed.
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CKD is recognized as a growing public health
problem."* Clinical practice guidelines recom-
mend early detection for CKD and appropriate
treatment to slow progression of kidney function
decline and reduce the risk of long-term compli-
cations.” Albuminuria is a strong risk marker of
CKD progression and cardiovascular complica-
tions. Screening and monitoring of albuminuria
is therefore an important component in the
management of patients with CKD.
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provided in Supplemental Summary 1.
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Various drugs such as angiotensin converting enzyme
(ACE) inhibitors and angiotensin receptor blockers (ARBs)
and the more recent sodium glucose cotransporter 2 inhibi-
tors and mineralocorticoid receptor antagonists reduce
albuminuria and the risk of kidney failure and cardiovascu-
lar events.*> Observational analyses from clinical trials
demonstrating the efficacy of these interventions have con-
sistently shown the early reduction in albuminuria,
achieved within the first months of treatment, is associated
with long-term kidney protection.®”® On the basis of these
studies, it has been recommended to monitor albuminuria
after initiation of these drugs to guide clinical manage-
ment.'® However, these observational analyses from clinical
trials are prone to selection bias and residual confounding.
It is therefore possible that the lower risk of kidney failure
among patients in whom albuminuria was reduced is
caused by factors unrelated to the reduction in albumin-
uria. To overcome this bias, one should ideally design a
clinical trial that first records albuminuria responses during
exposure in an active run-in period, subsequently randomly
assigns patients to continue the drug or transition to a pla-
cebo treatment, and analyzes the long-term drug effect rela-
tive to placebo in subgroups, according to the response in
albuminuria during the run-in period.

The selective endothelin A receptor antagonist atrasentan
has been demonstrated to reduce albuminuria in patients
with type 2 diabetes and CKD.'" Of note, the albuminuria-
lowering effect varied considerably between patients.'’ This
favorable effect of atrasentan on albuminuria led to the con-
duct of a confirmatory clinical trial, the Study of Diabetic
Nephropathy with Atrasentan (SONAR) trial, to assess the
long-term efficacy and safety of atrasentan. The primary
results were reported previously and demonstrated that atra-
sentan significantly reduced the risk of kidney failure com-
pared with placebo in patients with type 2 diabetes and
CKD."? The design of the SONAR trial included an open-
label active run-in period (termed a response enrichment
period), during which all patients received atrasentan 0.75
mg once daily for 6 weeks. After the response-enrichment
period, eligible patients were randomly assigned to placebo
or atrasentan, stratified by the degree of albuminuria lower-
ing during enrichment. This strategy offered the opportunity
to investigate in a placebo-controlled design whether the
early reduction in albuminuria to atrasentan predicts its
long-term kidney protective effect. We therefore undertook
a prespecified analysis of the effect of atrasentan according
to the degree of albuminuria response achieved during the
response-enrichment period of the SONAR trial.

METHODS
Study Design and Participants

The SONAR trial was a multicentre, double-blind, placebo-
controlled, randomized trial evaluating the effects of
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Significance Statement

This prespecified analysis of the SONAR trial in patients with
type 2 diabetes and CKD demonstrated the early albuminuria
reduction during an open-label, 6-week run-in period with atra-
sentan was associated with a reduced risk for long-term kidney
outcomes in patients who continued atrasentan after randomiza-
tion. But because the early albuminuria reduction also associated
with long-term kidney outcomes in patients who transitioned
from atrasentan to placebo at randomization, atrasentan’s effect
on the primary kidney outcome was consistent, regardless of the
early albuminuria change, suggesting the early albuminuria
response is not a causal predictor for atrasentan’s nephroprotec-
tive effect. However, the variable UACR trajectory in the placebo
arm, aspects of the SONAR trial design, day-to-day variability in
albuminuria, and potential long-lasting effects of atrasentan may
have contributed.

atrasentan on kidney outcomes in subjects who had type 2
diabetes and CKD. The SONAR trial is registered with
ClinicalTrials.gov, number NCT01858532, and the trial
protocol including a detailed description of the trial design
and statistical analysis plans has been published previously,
along with the primary SONAR trial article.">"’ In brief,
patients with type 2 diabetes mellitus and CKD, defined as
eGFR of 25-75 ml/min per 1.73m” and urinary albumin-
creatinine ratio (UACR) of 300-5000 mg/g, who were
receiving a maximum tolerated dose of an ACE-inhibitor
or ARB, were eligible. Patients prone to fluid retention,
defined as B-type natriuretic peptide (BNP) > 200 pg/ml,
prior hospital admission for heart failure, or a history of
severe edema, could not participate in the trial. After
screening, eligible patients received 0.75 mg atrasentan
once daily during the 6 weeks response enrichment period,
aimed to select patients that were likely to respond to atra-
sentan, defined as an UACR reduction of =30%, and to
exclude patients that were prone to atrasentan-induced
fluid retention, defined as an increase of =3 kg in body
weight or an increase in BNP to =300 pg/ml.

All responder patients who tolerated atrasentan and a
selection of patients who were nonresponders subsequently
proceeded to the randomization visit and were assigned in a
1:1 ratio to continue atrasentan 0.75 mg/day or to transition
to placebo. Randomization was performed centrally through
an interactive voice response system on the basis of a
computer-generated randomization schedule. A stratified ran-
domization scheme was used to ensure balance in treatment
allocation within geographic regions and with baseline
UACR levels (= or >1000 mg/g). Additionally, randomiza-
tion was stratified by UACR change during the response-
enrichment period: =-60%; -60% to =-45%; -45% to =-30%
(classified as UACR responders); and -30% to =-15%; -15%
to =0%; >0% (classified as UACR nonresponders). This
stratification by different UACR response levels was prespeci-
fied to assess if the effect of atrasentan compared with pla-
cebo on the primary kidney outcome depended on the
UACR response during response enrichment.

Early UACR Response to Atrasentan 2901
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The median total follow-up period was 2.2 years until
the last trial visits (either in clinic or telephone), which
occurred by March 29, 2018. Local institutional ethics com-
mittees approved the trial protocols at each site. All partici-
pants provided written informed consent. The trial was
conducted according to the principles outlined in the Dec-
laration of Helsinki.

Outcomes

The primary outcome used to evaluate the efficacy of atra-
sentan in delaying the progression of CKD was the time to
the first occurrence of any of the following components of
a composite end point consisting of: doubling of serum cre-
atinine (confirmed by a second serum creatinine measure-
ment =30 days later), onset of ESKD (defined as chronic
dialysis for >90 days, kidney transplantation, or eGFR <15
ml/min per 1.73m? confirmed by a second measurement
=90 days later), or death from kidney failure. An indepen-
dent end point committee adjudicated all potential out-
comes using rigorous end-point definitions.

Statistical Analysis
The analytical approach and power calculation have been
published.'* The trial was originally powered to capture
425 primary outcomes that provided 90% power to detect a
hazard ratio (HR) of 0.73. As described previously, the
sponsor decided to stop the trial prematurely due to a
lower than expected event rate. At completion of the trial,
184 primary renal events had occurred, providing >80%
power to detect an HR of 0.66."2

For this prespecified analysis, we performed Cox propor-
tional hazard regression to estimate the HR and the 95%
confidence interval (95% CI) for atrasentan, compared with
placebo for the primary kidney outcomes in each UACR
response stratum. For patients who experienced more than
one event during follow-up, survival time to the first rele-
vant end point was used. The treatment effect in the model
was adjusted for log-transformed UACR values, serum
albumin, age, and eGFR at randomization. To assess
whether the treatment effect of atrasentan compared with
placebo during double-blind treatment varied by different
UACR response levels, we performed prespecified tests for
heterogeneity by adding interaction terms between the
UACR response stratum, as a categorical variable, and ran-
domized treatment assignment to the relevant Cox models.
We performed post-hoc Cox proportional hazard regression
to assess the associations between changes in UACR during
the response-enrichment period and the primary kidney
outcome within the atrasentan and placebo treatment
group separately. The model was adjusted for age, sex, race,
baseline systolic and diastolic BP, body weight, HbAlc,
eGFR, albumin, hemoglobin log-transformed UACR, car-
diovascular disease history, diuretic and beta-blocker use at
baseline, and change in systolic BP during the response-
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enrichment period. We verified Cox proportional hazard
assumptions by visual inspection of the log(-log[survival])
curve and by adding a time by treatment interaction to the
Cox model. These analyses showed no violations of the
model assumptions.

We calculated the difference of change in the geometric
mean UACR between the atrasentan and placebo groups
during double-blind treatment with a repeated mixed-
effects models to determine the effect of atrasentan versus
placebo on UACR. We determined the effect of atrasentan
relative to placebo on UACR in the overall population and
in each UACR response stratum. The mixed-effects model
included treatment allocation and time as factor, and an
interaction term between treatment allocation and time.
The model also included UACR response stratum as factor
and interaction terms between treatment assignment and
UACR response stratum, time and UACR response stra-
tum, and time, treatment assignment, and UACR response
stratum. The model was adjusted for the log-transformed
baseline UACR level and interaction term between time
and Dbaseline log-transformed UACR. The variance-
covariance matrix was assumed to be unstructured, that is,
purely data dependent. The same model was used to calcu-
late systolic BP differences between atrasentan and placebo
during double-blind treatment.

All analyses were conducted using SAS, version 9.4. A
two-sided P value <0.05 was considered statistically signifi-
cant and no adjustment was made for multiplicity.

RESULTS

Baseline Characteristics

The SONAR trial randomized 3668 participants, of whom
2648 were UACR responders (=30% UACR reduction) and
1020 were nonresponders (<30% UACR reduction). At
baseline the median UACR was 829 mg/g (25" to 75" per-
centile 457-1556). A total of 2055 (56.0%) participants had
a UACR <1000 mg/g and 1613 (44.0%) a UACR =1000
mg/g. Nearly all participants (98.5%) were using an inhibi-
tor of the renin-angiotensin-aldosterone system (RAAS) at
baseline. Across progressively larger UACR response strata,
participants were older, had a higher eGFR, serum albumin,
and a lower body weight. Median UACR was progressively
lower in higher UACR response strata (Table 1). eGFR val-
ues before screening were recorded in a random selection
of 532 patients whose characteristics were similar to all ran-
domized participants (Supplemental Table 1). The pretrial
eGFR decline in these participants was similar between
UACR responders with =30% UACR reduction during
response enrichment compared with UACR nonresponders,
with <30% UACR reduction during response enrichment
(4.7 ml/min per 1.73m* per year, SD 10.3, versus 5.5 ml/
min per 1.73m’ SD 8.7; P=0.39). Baseline characteristics
were balanced between atrasentan and placebo groups

JASN 32: 2900-2911, 2021
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Table 1. Patient characteristics at start of the enrichment period according to predefined UACR response strata

Characteristics UACR UACR UACR UACR UACR UACR P for
>60% 45%-60% 30%-45% 15-30% 0%-15% <0% trend
N patients (%) 591 968 1089 479 286 255
Age, yrs 65.6 (9) 64.6 (9) 64.6 (9) 64.5 (9) 63.1 (9) 62.9 (9) <0.001
Sex 0.215
Male 420 (71.1) 716 (74.0) 829 (76.1) 356 (74.3) 219 (76.6) 182 (71.4)
Female 171 (28.9) 252 (26.0) 260 (23.9) 123 (25.7) 67 (23.4) 73 (28.6)
Body weight, kg 84.3 (19) 84.2 (20) 85.1 (19) 87.4 (20) 85.9 (19) 87.2 (21) 0.028
Systolic BP, mmHg 137.4 (15) 136.4 (15) 135.7 (15) 135.5 (15) 135.5 (15) 137.2 (16) 0.185
Diastolic BP, mmHg 75.0 (10) 74.8 (10) 75.0 (10) 74.3 (10) 75.1 (10) 75.8 (9) 0.482
Hbalc (%) 7.6 (1.5) 7.5 (1.4) 7.6 (1.4) 7.6 (1.5) 7.7 (1.6) 7.6 (1.5) 0.543
Serum creatinine, pmol/L 141 (42) 147 (42) 152 (42) 158 (48) 155 (45) 152 (42) <0.001
eGFR, ml/min per 1.73m? 45.6 (15) 44.2 (14) 42.6 (13) 41.2 (15) 42.4 (14) 42.3(12) <0.001
Serum albumin, g/L 39.9 (3.4) 39.3 (3.5) 39.1 (3.5) 38.7 (3.8) 38.3 (3.9 38.7 (3.7) <0.001
Hemoglobin, g/L 129 (17) 129 (17) 130 (17) 130(17) 128 (18) 128 (18) 0.103
BNP, pg/mL 56 (27-95) 49 (26-89) 46 (25-82) 46 (25-80) 45 (25-85) 47 (27-85) 0.099
UACR, mg/g 660 806 884 955 1070 800 <0.001
(389-1188) (448-1431) (496-1619) (486-1879) (545-2176) (406-1475)
Medication use®
Diuretics 500 (84.6) 817 (84.4) 903 (82.9) 396 (82.7) 234 (81.8) 215 (84.3) 0.806
Beta-blockers 271 (45.9) 419 (43.3) 428 (39.3) 189 (39.5) 121 (42.3) 103 (40.4) 0.110
Lipid-lowering drugs 453 (76.6) 761 (78.6) 879 (80.7) 399 (83.3) 221 (77.3) 200 (78.4) 0.086

Numeric variables are presented as mean (SD) or median (25" to 75™ percentile) where appropriate. Categorical variables are presented as counts.
?All patients had to be on a maximum tolerated dose of an ACE-inhibitor or ARB. P for trend is test for trend across the UACR response strata.

within each enrichment UACR stratum
(Supplemental Table 2).

Greater reductions in BP and eGFR during enrichment
were observed in higher UACR response strata, whereas
changes in body weight and BNP were similar across
UACR response strata (Supplemental Table 3). A total of
3104 participants completed the trial, of whom 2275 were
UACR responders with a medium follow-up of 2.2 years,
and 829 were UACR nonresponders with a median follow-

up of 2.3 years.

response

Early UACR Change and Kidney Outcomes

To assess whether changes in UACR during atrasentan
were associated with subsequent kidney outcomes, we first
analyzed the atrasentan group. Among participants who
were randomized to continue atrasentan, we observed that
the change in UACR during the response enrichment
period persisted during the double-blind treatment phase
across all UACR response strata. For example, the geomet-
ric mean percentage UACR reduction among participants
in the =60% UACR response stratum was -70.5% (95% CI,
-71.6 to -69.4) during response enrichment and -61.4%
(95% CI, -66.1 to -56.0) during the double-blind treatment
phase (Table 2). In these participants, the incidence of the
primary kidney outcome was lower in higher UACR
response strata (Figure 1A). In a multivariable Cox model
adjusting for differences in patient characteristics across
UACR response strata, participants with a >60% decrease
in UACR during enrichment had an multivariable adjusted
75% lower hazard for the composite kidney outcome (HR,

JASN 32: 2900-2911, 2021

0.25; 95% CI, 0.11 to 0.59) compared with participants with
a UACR increase <15% (Figure 1A).

To assess whether the association between UACR
responses to atrasentan and the primary kidney outcome
persisted after taking into account the placebo group, we
analyzed the effect of atrasentan compared with placebo in
each UACR response stratum. The primary kidney out-
come occurred in 152 (8.3%) participants in the atrasentan
group and 192 (10.5%) participants in the placebo group
(HR, 0.72; 95% CI, 0.58 to 0.89). The relative effect of atra-
sentan compared with placebo on the primary kidney out-
come was consistent across UACR enrichment response
strata (P for heterogeneity 0.59; Figure 2). The same was
true for the components of the primary kidney outcome:
sustained doubling of serum creatinine (Figure 2, P for het-
erogeneity 0.12) and ESKD (Figure 2, P for heterogeneity
0.19). No heterogeneity was observed for any of these out-
comes when interaction tests were undertaken using log-
transformed UACR as a continuous variable. Atrasentan
reduced the mean rate of change in eGFR compared with
placebo by 0.65 ml/min per 1.73m> per year (95% CI, 0.28
to 1.01; P<<0.001). This effect was consistent across UACR
enrichment response strata (P for heterogeneity 0.91;
Supplemental Figure 1). The effect of atrasentan compared
with placebo on heart failure hospitalizations was also con-
sistent across UACR response strata (P for heterogeneity
0.72; Supplemental Figure 2).

To examine why the association between UACR
responses to atrasentan and kidney outcomes blunted after
considering the placebo arm, we assessed UACR trajecto-
ries within the placebo group. Among participants who
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A
Atrasentan group
UACR response stratum  n Events/ Event Rate Hazard Ratio (95% ClI) P for trend
N Patients  per 100 patient-yrs

Composite Renal Outcome <0.001
>60% 8/297 1.4 —— 0.25 (0.11-0.59)
45-<60% 32/484 3.2 —@— 0.55 (0.31-0.97)
30—-<45% 39/544 3.5 — 0.58 (0.34—1.00)
15—-<30% 38/241 7.6 1.01 (0.58—-1.76)
0-<15% 21/142 7.0 : Reference
<0% 14/126 5.7 —— 1.17 (0.59-2.34)

Doubling Serum Creatinine 0.002
>60% 2/297 0.3 @ 0.10 (0.02-0.44)
45-<60% 26/484 2.6 —— 0.66 (0.34—1.29)
30—-<45% 28/544 25 —®— 0.60 (0.31-1.15)
15—-<30% 28/241 5.5 1.07 (0.55—-2.06)
0-<15% 15/142 5.0 I Reference
<0% 13/126 5.3 B 1.53 (0.71-3.30)

ESRD 0.009
>60% 8/297 1.4 —o— 0.29 (0.12-0.69)
45-<60% 28/484 2.8 — o 0.61 (0.33-1.14)
30-<45% 31/544 2.8 —— 0.59 (0.32-1.08)
15-<30% 33/241 6.6 1.04 (0.56-1.91)
0-<15% 17/142 5.6 Reference
<0% 9/126 3.7 1.06 (0.46—2.41)

0.‘13 o.és 015 1.0 2.‘0 4.‘0
Hazard ratio (95%Cl)
B

Placebo group

UACR response stratum  n Events/ Event Rate Hazard Ratio (95% CI) P for trend
N Patients per 100 patient-yrs

Composite Renal Outcome 0.012
>60% 16/294 2.7 —@— 0.58 (0.30-1.14)
45—-<60% 38/484 3.8 — @ 0.62 (0.37-1.04)
30—-<45% 51/545 4.7 — @ 0.68 (0.41-1.11)
15-<30% 40/238 7.8 T 1.09 (0.65-1.84)
0-<15% 26/144 9.0 Reference
<0% 21/129 8.8 — 1.33 (0.73-2.44)
Doubling Serum Creatinine 0.057
>60% 13/294 2.2 —— 0.80 (0.37-1.72)
45-<60% 28/484 2.8 — 0.74 (0.40-1.38)
30—-<45% 37/545 3.3 PN 0.80 (0.44-1.45)
15-<30% 27/238 5.2 R P — 1.32 (0.71-2.49)
0-<15% 18/144 6.2 Y Reference
<0% 16/129 6.6 -— 1.71 (0.83-3.51)
ESRD <0.001
>60% 9/294 1.5 —— 0.27 (0.12-0.62)
45-<60% 29/484 2.9 — 0.41 (0.24-0.72)
30—-<45% 43/545 3.9 — 0.50 (0.30-0.83)
15—-<30% 34/238) 6.6 — @ — 0.76 (0.44-1.31)
0-<15% 26/144 9.0 Y Reference
<0% 20/129 8.3 JR " — 1.19 (0.64-2.19)

0.13 025 05 1.0 20 4.0
Hazard ratio (95%ClI)

Figure 1. Association between changes in UACR during the 6-weeks response-enrichment period and subsequent kidney out-
comes recorded during the double-blind treatment period. (A) The association in participants who continued atrasentan during
the double-blind treatment period. (B) The association in participants who transitioned from atrasentan to placebo at randomization.
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Table 2. Percent change (95%Cl) in UACR in the atrasentan and placebo groups during response enrichment, double-blind

treatment, and after discontinuation of atrasentan

Atrasentan Placebo
UACR
e e T 0 e e i vk e AURERIE ) e e
Pre-enrichment  Pre-enrichment Pre-enrichment to Pre-enrichment to
Strata . On-treatment X Last On-treatment
to End of to Double-blind to Off-treatment End of Double-blind to Off-treatment
Enrichment Treatment Enrichment Treatment?®
=60% reduction —70.5 (-71.6, -69.4) —61.4 (-66.1, -56.0) 49.0 (43.6, 53.9) —71.6 (-72.7, -70.6) —28.1 (-36.8, -18.3)  53.2 (49.7, 56.5)
45-60% reduction —52.9 (-54.3, -51.5) —44.8 (-50.0, -39.1) 48.1 (43.8, 52.0) —52.2 (-53.6, -50.8) —15.6 (-23.5, -7.0) 38.8 (34.1, 41.2)
30-45% reduction —38.6 (-40.3, -36.9) —36.6 (-42.4, -30.2) 42.0 (37.4, 46.2) —39.1 (-40.8, -37.4) 10.6 (0.8, 21.4) 35.4 (31.8, 38.8)
15-30% reduction —23.9 (-26.9, -20.7) —30.7 (-39.5, -20.7) 38.2 (30.5, 45.0) —23.9 (-27.0, -20.7) 26.7 (11.2, 44.4) 26.2 (19.9, 31.9)
0-15% reduction —6.5(-11.4,-1.3) —0.2(-16.5, 19.3) 36.5(26.1, 45.4) —11.4 (-16.0, -6.5) 40.8 (17.5, 68.8) 29.9 (22.0, 36.9)
=0% increase 23.7 (16.9, 31.0) 18.4 (-4.1, 46.1) 36.0 (24.1, 46.1) 36.3 (28.8, 44.2) 48.3 (20.8, 81.9) —-0.9 (-13.1, 9.9)

“We had expected UACR levels in the placebo group would return to baseline pre-enrichment values and the change in UACR from pre-enrichment to double-
blind treatment would be 0%. However, UACR levels stayed low in the responder strata (indicated by the negative signs) and increased to values above pre-

enrichment in the nonresponder strata.

were transitioned to placebo at randomization, the change
in UACR observed during the response-enrichment phase
was similar compared with participants who continued
atrasentan after randomization (Table 2, Figure 3 and 4A).
However, during the double-blind treatment phase, UACR
levels did not return to pre-enrichment values. Specifically,
in the =60% UACR reduction and 45 to <60% UACR
reduction strata, UACR levels remained below pre-
enrichment values (Table 2, Figure 3 and 4B). In contrast,
in the <15% UACR reduction and >0% UACR increase
strata, UACR values increased to levels above pre-
enrichment values (Table 2 and Figure 3). Thus, in the

placebo group, where we expected that UACR would return
to pre-enrichment values during double-blind treatment,
we observed that the geometric mean change in UACR
from pre-enrichment to the double-blind treatment phase
decreased in the UACR responder strata, whereas it
increased in UACR nonresponder strata (Table 2 and Fig-
ure 4B). Accordingly, the higher UACR response strata had
lower UACR values and a lower incidence rate of the pri-
mary kidney outcome than the poor response strata
(Supplemental Figure 3). The lower risk of the primary kid-
ney outcomes persisted after adjustment for differences in
patient characteristics (Figure 1B). Because the UACR

UACR response stratum n/N (%) per 100 patient-yrs Hazard Ratio (95% Cl) P value*
Atrasentan Placebo Atrasentan Placebo

Composite Renal Outcome 0.59
>60% 8/297 16/294 1.4 27 —e—H 0.51 (0.22—1.20)
45-<60% 32/484 38/484 3.2 3.8 e 0.79 (0.49-1.27)
30-<45% 39/544 51/545 3.5 4.7 o 0.62 (0.41—0.96)
15-<30% 38/241 40/238 7.6 7.8 e 0.92 (0.59—1.46)
0-<15% 21/142 26/144 7.0 9.0 —eo—H 0.65 (0.35—1.19)
<0% 14/126 21/129 5.7 8.8 F—e— 0.64 (0.31-1.31)

Doubling Serum Creatinine 0.12
>60% 2/297 13/294 0.3 22 —e—— 0.16 (0.04—0.69)
45-<60% 26/484 28/484 2.6 2.8 —eor— 0.86 (0.50—1.48)
30-<45% 28/544 37/545 25 3.3 —eo— 0.63 (0.38—1.05)
15-<30% 28/241 27/238 55 52 —eo— 0.99 (0.57—-1.71)
0-<15% 15/142 18/144 5.0 6.2 —e— 0.84 (0.40-1.73)
<0% 13/126 16/129 5.3 6.6 F—e+— 0.78 (0.35-1.72)

ESRD 0.19
>60% 8/297 9/294 1.4 1.5 1.09 (0.40—2.97)
45-<60% 28/484 29/484 2.8 2.9 0.90 (0.54—1.52)
30-<45% 31/544 43/545 2.8 3.9 0.63 (0.39-1.02)
15-<30% 33/241 34/238 6.6 6.6 0.94 (0.58—1.54)
0-<15% 17/142 26/144 5.6 9.0 —e— 0.46 (0.24—1.88)
<0% 9/126 20/129 3.7 8.3 —e— 0.48 (0.19—1.00)

T T T T T T T
0.06 025 05 1 2 4 8

Atrasentan Better Placebo Better

Figure 2. Effects of atrasentan compared with placebo on the primary kidney end point and its components during the
double-blind treatment period according to UACR response during the response enrichment period.
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Figure 3. Changes in UACR during response enrichment and double-blind treatment in each UACR response stratum.

values did not reverse to pre-enrichment values during
double-blind treatment, the overall difference in UACR of
39.6% (95% CI, 35.0% to 43.8%) between atrasentan and
placebo during double-blind treatment was consistent irre-
spective of the UACR response strata (P for heterogeneity
0.18; Figure 4C). Additional analyses also demonstrated no
clear heterogeneity in placebo-subtracted effects of atrasen-
tan on systolic BP across UACR response strata, although
the largest UACR response stratum showed a greater BP
difference (Supplemental Table 4).

UACR Changes During Wash-out
During the 6-week wash-out phase at the end of the trial,
there was no change in UACR among placebo participants

in any UACR response strata. Among atrasentan-assigned
participants in the =60% UACR response stratum, the
increase in UACR during wash-out was significantly less
than the decrease during enrichment (P<<0.001; Table 2
and Figure 3). In contrast, in the 15%-30% and <15%
UACR response strata, the increase in UACR during wash-
out was significantly larger than the reduction during
enrichment (both P<0.001), whereas in the >0% UACR
strata, UACR further increased after atrasentan discontinu-
ation at the end of the trial (P<<0.001; Figure 3).

Diuretic Treatment
Analyses to assess whether escalation of concomitant thera-
pies during enrichment could have led to misclassification

A >0 0-15 15-30 30-45 45-60 >60 B >0 0-15 15-30 30-45 45-60 >60 C >0 0-15 15-30 30-45 45-60 >60
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Figure 4. Changes in UACR from (A) pre-enrichment to end-enrichment, and (B) pre-enrichment to double-blind treatment in
the atrasentan and placebo group. (C) The difference in UACR between atrasentan and placebo during double-blind treatment.
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Table 3. Number of patients (percentages) in whom
diuretic treatment was escalated during enrichment in each
UACR response stratum

UACR Response Partiﬁitants Atrasentan Placebo
Stratum
(n=3668) (n=1 834) (n=1834)
=60% reduction 156 (26.4) 6 (25.6) 80 (27.2)
45%-60% reduction 233 (24.1) 116 (24.0) 117 (24.2)
30%-45% reduction 207 (19.0) 110 (20.2) 97 (17.8)
15%-30% reduction 104 (21.7) 3(22.0) 51 (21.4)
0%—-15% reduction (20 6) 8 (19.7) 31 (21.5)
=0% increase (18.1) 14 (11.1) 32 (25.0)
P value 0.0039 0.019 0.033

Diuretic treatment could be initiated regardless whether patients were
already using diuretics at start of enrichment. In combination with Table 1, the
total number of patients using a diuretic can exceed 100%. Escalation of
diuretic treatment was defined as an increase in the dose of the diuretic or
initiation of an additional diuretic (e.g., initiation of a loop diuretic in a patient
already using a thiazide diuretic).

of the UACR response during the response enrichment
phase showed that escalation of diuretics, defined as an
increase of the dose or initiation of an additional diuretic,
occurred in a greater proportion of patients in the higher
UACR response strata (Table 3). Loop diuretics were most
frequently escalated (Supplemental Table 5).

DISCUSSION

The design of the SONAR trial included an enrichment-
response period, which enabled us to assess whether early
changes in albuminuria predict long-term kidney outcomes
in a placebo-controlled design. Within the atrasentan
group, larger reductions in albuminuria were statistically
significantly associated with a lower risk of kidney out-
comes. In participants who transitioned to placebo treat-
ment at randomization, we observed that the early
reduction in albuminuria during response enrichment was
associated with a lower risk of the kidney outcome.
Accordingly, the predictive effect of UACR in the atrasen-
tan group was eliminated after placebo correction. This
resulted in a consistent relative risk reduction in kidney
outcomes with atrasentan compared with placebo across all
UACR strata. Because albuminuria levels after transitioning
from atrasentan to placebo did not return to pre-
enrichment values during double-blind treatment, the dif-
ference in UACR between atrasentan and placebo during
double-blind treatment was also similar across all albumin-
uria response strata.

Earlier trials have shown that early reductions in albu-
minuria achieved with ACE inhibitors, ARBs, or sodium
glucose cotransporter 2 inhibitors are significantly associ-
ated with long-term risk reductions for kidney end
points.*”'*'>  Furthermore, meta-analyses have demon-
strated that early treatment effects on albuminuria of
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25%-30% are strongly associated with significant benefits
on clinical kidney end points.'® These data support a role
for early change in albuminuria as a surrogate for clinical
end points in CKD clinical trials. In accord with these stud-
ies, we observed within the atrasentan treatment group that
a greater reduction in albuminuria in each responder stra-
tum persisted during long-term atrasentan treatment, and
was associated with a larger relative risk reduction for the
primary kidney outcome. The current data are thus in
accordance with those previously observed with ACE inhib-
itors or ARBs, but were achieved with an intervention that
does not directly interfere in the renin-angiotensin system.

However, the previous post-hoc analysis are potentially
biased because they correlate changes in albuminuria with
outcomes, rather than compare outcomes between random-
ized groups. Therefore, the possibility that the lower risk of
kidney outcomes across progressively higher albuminuria
response strata was caused by factors unrelated to the albu-
minuria lowering effect of atrasentan cannot be excluded.
We therefore adjusted the association between albuminuria
changes and kidney outcomes for placebo effects. Within
the placebo group, a larger reduction in albuminuria
observed during atrasentan treatment in the enrichment
period was, unexpectedly, associated with a lower incidence
of kidney outcomes, so the predictive effect of early albu-
minuria changes during atrasentan was eliminated after
placebo correction. This resulted in a consistent reduction
in the risk of kidney outcomes with atrasentan compared
with placebo across all UACR response strata, and consis-
tent differences in albuminuria between atrasentan and pla-
cebo. Why was the association between albuminuria
changes during enrichment and kidney outcomes observed
in the atrasentan group eliminated after placebo correction?
It is possible albuminuria change is not a causal predictor
for the long-term effect of atrasentan and factors unrelated
to the early albuminuria response to atrasentan explain the
lower risk of kidney outcomes. However, it is also possible
the early albuminuria change predicts the long-term benefit
of atrasentan, but issues with respect to the imprecise
assessment of albuminuria, regression-to-the-mean and
introduction of concomitant medication during enrich-
ment, did not enable us to ascertain this predictive effect.

To assess whether albuminuria responders comprised a
selected subgroup with a genuinely lower risk of CKD pro-
gression, we compared the pretrial rate of eGFR decline in
a random selection of SONAR participants. The similar
rates of eGFR declines between albuminuria responders
and nonresponders before response enrichment makes it
less likely intrinsic differences in patient characteristics not
accounted for in the analyses explain the observed associa-
tion in the placebo group.

An alternative explanation for why we failed to identify
atrasentan responders with optimal kidney protection com-
pared with placebo may be attributed to methodological
aspects relevant for future biomarker-based enrichment

Early UACR Response to Atrasentan 2907


http://jasn.asnjournals.org/lookup/suppl/doi:10.1681/ASN.2021030391/-/DCSupplemental
https://www.jasn.org

CLINICAL RESEARCH | www.jasn.org

clinical trials. After randomization, the effect of atrasentan
on UACR persisted during double-blind treatment in the
atrasentan group, yet in the placebo group UACR levels did
not return to baseline so differences in UACR between
atrasentan and placebo were comparable during double-
blind treatment in all response strata. These similar
between-group differences in albuminuria would also
explain the consistent long-term kidney protective effect of
atrasentan. Why did albuminuria not return to baseline in
the placebo group? There are several potential explanations
for this unexpected finding. First, the observed albuminuria
changes during the double-blind treatment phase could be
affected by regression to the mean.'” This explanation is
supported by the finding that the albuminuria levels in the
placebo group in the highest response strata (>60% and
45%-60% UACR response) remained below pre-
enrichment albuminuria values during double-blind treat-
ment, whereas in the lowest UACR response strata
(0%-15% and =0%) they exceeded pre-enrichment levels.
This suggests the measured albuminuria values at baseline
may be higher than the actual values in some responders,
whereas in nonresponders the measured values may be
lower than the actual values. This may have resulted in an
overestimation or underestimation of the response in res-
ponders and nonresponders, respectively. An alternative
explanation for why albuminuria did not return to baseline
is that atrasentan may have longer-lasting effects than
expected, and these persisted throughout the double-blind
treatment phase in the placebo group. This legacy effect
may explain the incomplete reversal and the lower than
expected albuminuria levels in the placebo arm during
double-blind treatment.

Second, albuminuria fluctuates within individuals over
time. This complicates determination of the true change in
albuminuria for an individual and thereby hampers separa-
tion between responders and nonresponders. In the
SONAR trial, albuminuria varied substantially within an
individual. The median within individual coefficient of var-
iation in albuminuria during treatment with atrasentan was
26.6%. This magnitude is consistent with prior studies.'®'”

A third explanation is that during the enrichment
period, more patients in higher albuminuria response strata
initiated diuretic treatment. Diuretic initiation was allowed
per protocol to manage sodium and fluid retention. How-
ever, diuretics can also potentiate the effects of RAAS inhi-
bition on BP and albuminuria lowering.**"** Because all
patients were using an inhibitor of the RAAS, the initiation
of diuretic treatment added to RAAS inhibition may have
potentiated the albuminuria lowering effect of RAAS inhib-
itors and obscured proper assessment of response to
atrasentan.

The SONAR trial was terminated early by the sponsor
because of a lower event rate than planned.'” This study
shows albuminuria levels were lower than expected in
patients randomized to placebo who responded to
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atrasentan during enrichment due to incomplete reversal of
albuminuria after randomization. The lower-than-antici-
pated event rate may be attributable to the lower albumin-
uria levels because the average albuminuria levels during
the double-blind treatment phase were associated with the
primary kidney end point.

Four specific lessons learned from the SONAR trial will
help inform design of future trials. First, when using an
enrichment period to select trial participants, a wash-out
period between the enrichment and randomization visit might
minimize potential long-lasting effects and confirm reversibility
of the initial drug response. Second, a crossover enrichment
period can be considered to assess the individual drug
response to a placebo response although this increases com-
plexity and feasibility. Third, the magnitude of the within-
individual variation in the biomarker to identify treatment res-
ponders should be carefully considered because a large vari-
ability hampers necessary precision to separate responders and
nonresponders. Finally, initiation of concomitant medication
should be avoided and carefully monitored to properly assess
the individual response to the study medication.

This study has some limitations. First, SONAR was ter-
minated early and was not designed or powered to assess
the effect of atrasentan according the degree of albuminuria
reduction during enrichment. However, the marked consis-
tency in the effect of atrasentan compared with placebo on
clinical end points makes it unlikely the results would be
different if more end points were collected. Secondly, dur-
ing follow-up, 20.7% of randomized participants discontin-
ued study drug, which may have affected the estimation of
the long-term efficacy of atrasentan. SONAR recruited
patients with type 2 diabetes and CKD. All participants had
severely increased albuminuria, which limits the generaliz-
ability of the results to the broader population of patients
with type 2 diabetes and CKD.

In conclusion, the UACR change during open-label
treatment with atrasentan predicted the primary kidney
outcome. However, this association diminished after con-
sidering UACR changes during placebo treatment. These
data indicate that, despite the careful assessment of albu-
minuria in the SONAR trial, we did not identify a greater
kidney-protective effect of atrasentan compared with pla-
cebo in patients who experienced a larger albuminuria
reduction during open-label treatment with atrasentan.
Intrinsic patient factors associated with a lower risk of kid-
ney failure, methodologic issues inherent to biomarker-
based enrichment clinical trials, and aspects of the SONAR
trial design and conduct may have contributed to the con-
sistent effects of atrasentan compared with placebo on albu-
minuria and kidney outcomes during the double-blind
treatment phase of the trial. Until we find a better way to
randomize albuminuria responders to active and placebo
treatment, the question remains whether the predictive per-
formance of albuminuria response for kidney outcomes can
be attributed to the albuminuria change alone.
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Supplement table 1: Baseline characteristics according pre-defined UACR response strata

UACR 2 60% UACR 45 — 60% UACR 30-45% UACR 15- 30% UACR 0-15% UACR<0%
Atrasentan Placebo Atrasentan Placebo Atrasentan Placebo Atrasentan Placebo Atrasentan Placebo Atrasentan Placebo
N patients (%) 297 294 484 484 544 545 241 238 142 144 126 129
Age, years* 65.5 (8.5) 65.6 (8.6) 64.9 (8.2) 64.2 (8.6) 64.5 (9.0) 64.7 (8.7) 64.0 (9.6) 65.0 (8.7) 63.3 (9.0) 62.8 (9.1) 63.8 (8.3) 62.0 (8.9)
Sex
Male 214 (72.1) 206 (70.1) 365 (75.4) 351 (72.5) 415 (76.3) 414 (76.0) 181 (75.1) 175 (73.5) 107 (75.4) 112 (77.7) 94 (74.6) 88 (68.2)
Female 83 (27.9) 88 (29.9) 119 (24.6) 133 (27.5) 129 (23.7) 131 (24.0) 60 (24.9) 63 (26.5) 35 (24.6) 32 (22.2) 32 (25.4) 41 (31.8)
Body Weight, (kg) 83.8 (20) 84.8 (18) 83.8 (21) 84.7 (20) 85.8 (19) 84.5 (18) 88.5 (22) 86.2 (18) 86.0 (19) 85.8 (19) 87.3 (20) 87.1 (22)
Systolic BP, mmHg 136.9 (15) 137.8 (15) 136.8 (14) 136.0 (15) | 135.9(16) | 135.5(15) 135.8 (15) | 135.2 (16) | 135.7 (16) 135.3 (17) 138.4 (15) | 136.1 (17)
Diastolic BP, mmhg 75.2 (10) 74.9 (10) 74.7 (10) 74.9 (10) 75.2 (10) 74.8 (10) 74.3 (11) 74.2 (10) 75.2 (10) 75.0 (10) 76.2 (10) 75.4 (9)
Hbalc, (mmol/mol) 7.5 (1.4) 7.7 (1.6) 7.6 (1.4) 7.5 (1.3) 7.6 (1.4) 7.6 (1.5) 7.5 (1.3) 7.7 (1.6) 7.6 (1.5) 7.8 (1.7) 7.7 (1.6) 7.5 (1.5)
S. creatinine, (umol/L)* 150.3 (40) 152.8 (44) 147.8 (43) 145.5 (41) 151.0 (43) 152.2 (42) 159.7 (49) 156.3 (47) 149.9 (44) 159.9 (45) 140.7 (44) 141.6 (40)
eGFR, ml/min/1.73m? 46.1 (14) 45.1 (15) 44.0 (14) 44.3 (14) 42.8 (13) 42.4 (13) 40.9 (15) 41.5 (14) 43.9 (15) 41.0 (13) 42.8 (12) 41.8 (12)
Serum Albumin, g/L* 40.0 (3.4) 39.7 (3.4) 39.5 (3.6) 39.1 (3.3) 38.9 (3.5 39.2 (3.5) 38.7 (3.7) 38.6 (3.9) 38.4 (3.8) 38.3(3.9) 39.0 (3.7) 38.4 (3.6)
Hemoglobin, g/L 129.9 (17) 127.3 (17) 129.8 (17) 128.3 (17) | 129.9(17) | 130.0(17) | 130.5(18) | 130.3(17) | 129.8(18) | 126.5(17) | 128.8(19) | 126.1(17)
BNP, pg/MI 53.0 58.0 495 48.0 47.0 45.0 48.0 425 49.0 41.0 455 56.0
[27, 91] [29, 101] [27, 89] [25, 87] [25, 82] [25, 82] [26, 84] [23, 78] [26, 82] [25, 87] [27, 73] [27, 95]
UACR, mg/g* 662 652 820 781 877 887 955 926 1161 1048 808.0 756.5
[399, 1180] | [373,1188] | [469, 1415] | [442,1435] | [486,1671] | [512,1582] | [529, 1858] | [447,1879] | [520, 2284] | [554, 2142] | [436, 1475] | [395, 1467]
Medication uset
Diuretics 247 (83.2) 253 (86.1) 408 (84.3) 409 (84.5) 453 (83.3) 450 (82.6) 204 (84.6) 192 (80.7) 117 (82.4) 117 (81.3) 106 (84.1) 109 (84.5)
Beta-blockers 144 (48.5) 127 (43.2) 216 (44.6) 203 (41.9) 206 (37.9) 222 (40.7) 98 (40.7) 91 (38.2) 53 (37.3) 68 (47.2) 57 (45.2) 46 (35.7)
Lipid lowering drugs 225 (75.8) 228 (77.6) 381 (78.7) 380 (78.5) 427 (78.5) 452 (82.9) 198 (82.2) 201 (84.5) 107 (75.4) 114 (79.2) 99 (78.6) 101 (78.3)

TAll patients had to be on a maximum tolerated dose of an ACE-inhibitor or ARB. Abbreviations: BP, blood pressure; BNP, B-type natriuretic
peptide; eGFR, estimated glomerular filtration rate; UACR, urine protein: urine creatinine ratio. Numeric variables are presented as mean (SD) or
median [25" to 75™ Percentile] where appropriate. Categorical variables are presented as counts (%).*p-value across UACR response strata
<0.001; tp-value across UACR response strata 0.0284




Supplement Table 2: Baseline characteristics of participants with available eGFR data prior to
enrollment in the SONAR trial

Characteristics Participants with pre- SONAR
intervention eGFR slope (overall)
Number of patients 532 3668
Age, years 64.7 (8.5) 64.5 (8.8)
Gender
Male 419 (78.8%) 2722 (74.2%)
Female 113 (21.2%) 946 (25.8%)
Race, n (%)
White 317 (59.6%) 2110 (57.5%)
Black 10 (1.9%) 224 (6.1%)
Asian 191 (35.9%) 1198 (32.7%)
Other 14 (2.6%) 136 (3.7%)
Blood pressure
Systolic, mm Hg 136.5 (14.9) 136.2 (15.2)
Diastolic, mm Hg 74.4 (10.1) 74.9 (9.9)
Serum creatinine, ymol/L 148.9 (41.6) 149.7 (43.2)
eGFR, mL/min/1.73 m? 43.7 (13.8) 43.3 (13.8)
Hemoglobin, g/L 131.0 (16.5) 129.3 (17.1)
HbAlc, % 7.5 (1.4) 7.6 (1.5)
Serum Albumin, g/L 39.7 (3.5) 39.1 (3.6)
UACR, mg/g 820 [475 - 1553] 829 [457 - 1556]
Medications
Diuretics, n (%) 465 (87.4) 3055 (83.6)
Beta-blockers, n (%) 273 (51.3) 1531 (41.7)
Lipid-lowering, n (%) 460 (86.5) 2913 (79.4)

Data are n (%), mean (SD), or median [25% to 75" Percentile].
eGFR = estimated glomerular filtration rate; HbAlc = glycated hemoglobin; UACR = urinary albumin-to-
creatinine ratio.



Supplement table 3: Changes in risk markers of cardiovascular and kidney disease progression in predefined UACR response
strata during the response enrichment period. Shown are mean (SD) except for B-type Natriuretic Peptide which is presented as

percentage geometric mean change (95%ClI).

UACR 2 60% UACR 45 -60% | UACR 30-45% UACR 15- 30% UACR0-15% | UACR<0%

Blood pressure

Systolic -6.6 (15) -6.5 (14) -5.5 (15) -2.9 (15) -1.7 (16) -1.0 (16)
Diastolic -5.2 (9) -5.3 (9) -4.8 (9) -3.0 (9) -2.7 (10) -2.4 (9)
eGFR 2.3 (7.4) “1.7 (6.3) -0.8(6.2) -0.3(5.9) 0.1 (5.4) 1.4 (7.4)
Body weight 0.4 (1.5) 0.5 (1.7) 0.6 (1.5) 0.6 (1.5) 0.7 (1.5) 0.6 (1.8)

B-type Natriuretic Peptide | 1.1 (-4.3, 6.7) 6.0 (1.7, 10.5) 9.0 (5.0, 13.1) 8.8 (2.9, 15.0) 9.2(1.9,16.9) | 11.9 (2.9, 21.7)




Supplement table 4: Effects of atrasentan compared to placebo on systolic blood pressure during double blind treatment in UACR response

strata.

UACR response stratum

Least square mean systolic blood pressure
during double blind treatment (95%Cl)

Atrasentan
(N=1834)

Placebo
(N=1834)

Difference

Atrasentan vs Placebo

2 60% reduction

135.6 (134.1, 137.0)

139.0, (137.6, 140.4)

-3.37 (-5.39, -1.34)

45 to 60% reduction

137.4 (136.3, 138.5)

138.6 (137.5, 139.7)

-1.15 (-2.69, 0.40)

30 to 45% reduction

137.3 (136.2, 138.4)

138.8 (137.8, 139.9)

-1.54 (-3.02, -0.05)

15 to 30% reduction

138.5 (137.0, 140.0)

138.4 (136.9, 139.9)

0.10 (-2.04, 2.25)

0 to 15% reduction

138.7 (136.7, 140.7)

139.8 (137.8, 142.8)

-1.11 (-3.96, 1.73)

20% increase

139.0 (136.7, 141.3)

138.2 (136.0, 140.5)

0.77 (-2.44, 3.98)




Supplement table 5: Number of patients (percentages) in whom thiazide, loop, and potassium sparing diuretic treatment was

escalated during enrichment in each UACR response stratum.

UACR response stratum Thiazide-diuretics Loop-diuretics Potassium-sparing diuretics
> 60% reduction 36 (6.1) 130 (22.0) 0 (0.0)
45 to 60% reduction 64 (6.6) 177 (18.3) 2(0.2)
30 to 45% reduction 58 (5.3) 157 (14.4) 2(0.2)
15 to 30% reduction 22 (4.6) 89 (18.6) 0 (0.0)
0 to 15% reduction 13 (4.6) 47 (16.4) 0 (0.0)
20% increase 15 (5.9) 31(12.2) 0 (0.0)

Some patients started both thiazide and loop-diuretics and therefore the total numbers exceed those in table 3 for a couple of subgroups. Thiazide
diuretics initiated during enrichment include hydrochlorothiazide, chlorthalidone, indapamide, metolazone; Loop diuretics include furosemide and
torazemide; Potassium sparing diuretic is spironolactone



Supplement figure 1: Effect of atrasentan compared to placebo on rate of eGFR decline during the double blind treatment period according to
UACR response during the response enrichment period

UACR response strata >60 45-60 30-45 15-30 0-15 >0

Placebo subtracted
difference (95%Cl)
(ml/min/1.73m?/year) -0.2(-1.0,0.7) -0.7(-1.4,0.0) -0.8(-1.4,-0.2) -0.7(-1.7,0.3) -0.1(-1.6,1.4) -0.9(-2.5,0.7)
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Supplement figure 2: Effect of atrasentan compared to placebo on hospitalizations for heart failure during the double blind treatment period
according to UACR response during the response enrichment period

UACR response stratum n/N (%) per 100 patient-yrs Hazard Ratio (95% CI) P value
Atrasentan Placebo Atrasentan Placebo
Congestive Heart Failure 0.72
>60% 10/297 8/294 1.7 1.3 o 1.54 (0.59-4.01)
45 - <60% 20/484 13/484 1,9 1.3 Heo— 1.46 (0.72-2.94)
30 - <45% 17/544 13/545 15 1.1 H—eo— 1.09 (0.52-2.30)
15 - <30% 11/241 6/238 2.0 1.1 H—e&— 2.03 (0.73-5.62)
0-<15% 9/142 3/144 2.9 0.9 1 ® > 2.84 (0.76-10.66)
<0% 6/126 8/129 2.3 31 ] 0.65 (0.21-1.99)

I I
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Supplement Figure 3: Association between the geometric mean UACR level achieved during double blind treatment and event rate for the
primary kidney outcome according to the UACR response recorded during the response enrichment period. The association is displayed for
participants who were randomized to continue atrasentan (blue dots; R2=0.76; p=0.024) and randomized to transition to placebo (red dots;
R2=0.88; p=0.006). Numbers in the figure indicate the UACR response strata: 1, <-60%; 2, -60% to <-45%; 3, -45% to <-30%; 4, -30% to <-
15%; 5, -15% to <0%; 6, >0%
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Full List of SONAR Investigators

Country Institution, City Investigator Name

Argentina Centro de Enfermedad Renales e Alicia Elbert
Hipertension Arterial, Sarandi

Argentina Centro Investigaciones Medic Mar del Andres Alvarisqueta
Plata, Mar del Plata

Argentina Fundacion J. Robert Cade, Cordoba Luis Juncos

Argentina Instituto de Nefrologia Pergam, Ana Cusumano
Pergamino

Argentina Hospital Italiano, Buenos Aires Gustavo Greloni

Argentina Instituto de Investigaciones, Bahia Blanca | Daniel Vogel

Argentina Hosp Privado Ctr Med Cordoba, Cordoba | Javier de Arteaga

Argentina Investigaciones Clinicas Tucuman, San Juan Santos
Migual de Tucuman

Argentina Cons Asoc Endo/ Investigaciones Clinicas | Laura Maffei
Aplica, Buenos Aires

Argentina Instituto de Investigaciones Med Alfredo | Alfredo Zucchini
Lanari, Buenos Aires

Argentina Centro de Salud Renal Junin SR, Junin Augusto Vallejos

Argentina Instituto Cardio Juana F Cabral, Corrientes | Eduardo Farias

Australia The Prince of Wales Hospital, Randwick | Zoltan Endre

Australia Launceston General Hospital, Launceston | Duncan Cooke

Australia Fremantle Hospital, Fremantle Tim Davis

Australia St. Vincent’s Hospital Melbourne, Fitzroy, | Richard Maclsaac
Melbourne

Australia Royal Melbourne Hospital, Parkville Nigel Toussaint

Australia Concord Repatriation & Gen Hos, Martin Gallagher
Concord

Australia John Hunter Hospital, New Lambton Shamasunder Acharya
Heights

Australia Box Hill Hospital, Box Hill Margaret Fraenkel

Australia Sir Charles Gairdner Hospital, Nedlands Doris Chan

Australia Southern Adelaide, Daw Park Stephen Stranks

Australia Royal North Shore Hospital, St Leonards | Carol Pollock

Australia Renal Research, Gosford Simon Roger

Australia Liverpool Hospital, Liverpool Michael Suranyi

Austria AKH Wien, Vienna Alice Schmidt

Austria Medical University Innsbruck, Innsbruck | Gert Mayer

Austria Krankenhaus Hietzing, Vienna Rudolf Prager

Belgium Imelda Ziekenhuis, Bonheiden Chris Vercammen

Belgium UZ Leuven, Leuven Pieter Gillard

Belgium CUB Hospital Erasme, Brussels Jean Hougardy

Belgium Onze Lieve Vrouw Hospital, Aalst Bruno Van Vlem

Belgium Cliniques Universitaires Saint Luc, Michel Jadoul
Brussels

Belgium CHR de la Citadelle, Liege Xavier Warling




Brazil

Clinica Senhor do Bonfim, Feira de
Santana

Raphael Paschoalin

Brazil Clinica Senhor do Bonfim, Salvador Jose Andrade Moura Neto

Brazil UNIFESP/Unidade de Atendimento Sergio Draibe
Pesquisa Clinica 1, Sao Paulo

Brazil Instituto Dante Pazzanese Card, Sao Paulo | Celso Amodeo

Brazil Hospital Univ Joao De Barros Barre, Joao Felicio
Belem

Brazil Centro de Pesquisa Clinica do, Brasilia Joao Lindolfo Borges

Brazil Hospital Beneficencia Portugue, Sao Iren de Lourdes Noronha e
Paulo

Brazil Centro de Estudos, Fortaleza Adriana Costa e Forti

Brazil Hospital do Rim, Sao Paulo Maria Zanella

Brazil Hospital Universitario Cajuru, Parana Roberto Pecoits Filho

Brazil Hospital Geral de Goiania, Goiania Nelson Rassi

Brazil Irmandade da Santa Casa de, Porto Alegre | Elizete Keitel

Brazil IPEC - Instituto de Pesquisa, Sao Paulo Joao Salles

Brazil Hospital de Clinicas de Porto Alegre, Carlos Alberto Prompt
Porto Alegre

Brazil Cline Research Center, Curitiba Silmara Leite

Brazil Centro de Pesquisa em Diabetes, Porto Luis Santos Canani
Alegre

Brazil Fundacao Pro Rim, Joinville Luciane Deboni

Brazil Hospital das Clinicas da Faculdade de Cintia Cercato
Medicina da Universidade de Sao Paulo —
HC, Sao Paulo

Brazil Hospital Sao Lucas da PUCRS, Porto Domingos D’Avila
Alegre

Brazil Hospital SOCOR, Belo Horizonte Rosangela Milagres

Brazil Centro de Pesquisas Clinicas, Sao Paulo Freddy Eliaschewitz

Brazil Instituto Scribner de Pesquisa, Curtiba Miguel Carlos Riella

Brazil Clinica de Endocrinologia, Sao Paulo Fadlo Fraige Filho

Canada Clinical Research Solutions, Kitchener Shivinder Jolly

Canada Centre de Sante et Services Sociaux, Joseph Youmbissi
Trois-Rivieres

Canada Sunnybrook Health Sciences Ctr, Toronto | Sheldon Tobe

Canada Medicor Research Inc., Sudbury Richard Goluch

Canada St. Joseph's Healthcare, Hamilton Christian Rabbat

Canada CHUM - Hospital Saint-Luc, Montreal Louise Roy

Canada Humber River Hospital, Toronto Gihad Nesrallah

Canada LMC Diabetes and Endocrinology, Ronnie Aronson
Toronto

Canada LMC Diabetes and Endocrinology, Hasnain Khandwala
Etobicoke

Canada LMC Diabetes and Endocrinology, Harpreet Singh Bajaj
Brampton

Canada Hospital Maisonneuve-Rosemont, Vincent Pichette

Montreal




Canada

CISSS de la Monteregie, Greenfield Park

Serge Cournoyer

Canada The Bailey Clinic, Red Deer Gordon Bailey
Canada Toronto East General Med Ctr, East York | Stephen Chow
Canada OTT Healthcare Inc., Scarborough Paul Tam
Chile Reg. Clinical Hosptial Concepcion, Rodrigo Munoz
Concepcion
Chile Research Group Ltda, Santiago Vicente Gutierrez
Chile Servicios Med Godoy Limitada, Santiago | Gonzalo Godoy
Chile CALMED, La Serena Alvaro Castillo
Chile Ctr de Inv Clinica del Sur, Temuco Alfredo Danin Vargas
China Ningbo No. 2 Hospital, Ningbo City Qun Luo
China 1st Affiliated Hosp of Zhengzh, Zhangsuo Liu
Zhengzhou City
China Shandong Provincial Hospital, Jinan Jiajun Zhao
China Peking Univ Peoples Hospital, Beijing, Li Zuo
Xicheng District
China The Third Affiliated Hospital Of Sun Yat- | Jian Weng
Sen University, Guangzhou
China Aff Hosp Med College Qingdao, Qingdao | Yan Xu
China Peking University 3rd Hospital, Beijing Song Wang
China 2nd Hospital of Hebei Med. Uni, Hebei Shuxia Fu
Province
China Peking Union Med College Hosp, Beijing | Yuxiu Li
China Guangdong General Hospital, Guangzhou | Wei Shi
China First People's Hospital Foshan, Foshan Guanging Xiao
China First Affiliated Hospital of Medical Bingyin Shi
College of Xi'an Jiaotong University,
Xi’an
China 2nd Aff. Hosp. Dalian Med. Uni, Dalian Benli Su
China 1st Affiliated Hosp 3rd Milita, Chongqing | Hongwen Zhao
China West China Hospital, Sichuan University, | Ping Fu
Chengdu
China Beijing Tongren Hospital, Beijing Jinkui Yang
China Xijing Hospital, Xi’an Shiren Sun
China Tongji Hosp Tongji Med College, Wuhan | Gang Xu
China Renmin Hospital of Wuhan Univ, Wuhan | Guohua Ding
China Shanghai 6th People's Hospital, Shanghai | Weiping Jia
China Huashan Hospital of Fudan University, Chuanming Hao
Shanghai
China Zhongshan Hosp. of Fudan Uni., Shanghai | Xiaogiang Ding
China 1st Hospital of Peking Uni, Beijing Xiaohui Guo
China 1st Hospital of Peking Uni, Beijing Minghui Zhao
China Peking Univ Peoples Hospital, Beijing Linong Ji
China Ruijin Hospital, Shanghai Jiaotong, Nan Chen
Shanghai
China Renji Hosp, Shanghai Jiaotong, Shanghai | Zhaohui Ni
China Shanghai Changzheng Hosp, Shanghai Shenggiang Yu
China Nanfang Hospital of Southern Medical Fanfan Hou

University, Guangzhou City




China Zhongda Hosp, Southeast Univ, Nanjing Bicheng Liu

China Jiangsu Province People's Hospital, Changying Xing
Nanjing

Czechia Fakult Nem Kralovske Vinohrady, Prague | Ivan Rychlik

Czechia Nemocnice Novy Jicin, Novy Jicin Vaclava Honova

Czechia Vseobecna Fakultni Nemocnice, Prague Vladimir Tesar

Czechia Zahumensky, Valasske Klobouky, Emil Zahumensky
Valasske Klobouky

Czechia Nemocnice Trebic, Trebic Hana Chmelickova

Czechia Masarykova mestska nemocnice, Alexandra Oplustilova
Jilemnice

Czechia Petr Bucek s.r.o., Frydek-Mistek Petr Bucek

Czechia PeMedica.CZ, s.r.0., Prague Martin Petr

Czechia Milan Kvapil s.r.0., Prague Dagmar Bartaskova

Denmark Steno Diabetes Center, Gentofte Peter Rossing

Denmark Odense Universitets Hospital, Svendborg | Kenneth Egstrup

Denmark Aarhus Univ Hospital, Skejby, Aarhus Johan Povlsen

Denmark Regional Hospital Holstebro, Holstebro Anna Oczachowska-Kulik

Denmark Roskilde Hospital, Rosklide Ove Ostergaard

Finland Turku University Hospital, Turku Ilkka Kantola

Finland Tampere University Hospital, Tampere Jorma Lahtela

Finland Terveystalo Oulu, Oulu Jorma Strand

France Hopital Bretonneau - CHU Tours, Tours Jean-Michel Halimi

France Clinique du Landy, Saint Ouen Pablo Urena Torres

France CHU de Nice, Nice Vincent Esnault

France CHU Bordeaux-Hopital Pellegrin, Christian Combe
Bordeaux

France C.H. de Corbeil Essonnes, Corbeil Catherine Petit
Essonnes

France Hopital de la Conception, Marseille Bertrand Dussol

France CHU de Grenoble - Albet Michal, Philippe Zaoui
Grenoble

Germany Nephrologisches Zentrum, Hoyerswerda Frank Pistrosch

Germany Bieler, Riesa, DE, Riesa Tasso Bieler

Germany Diabetologische Schwerpunktpra, Pirna Christine Kosch

Germany St. Josefskrankenhaus, Heidelberg Christoph Hasslacher

Germany Dialyse am Heidering,Hanover, Hanover | Hans Schmidt-Guertler

Germany LMU Klinikum der Universitidt Miinchen, | Volker Vielhauer
Munich

Germany Robert-Bosch-Krankenhaus, Stuttgart Mark Alscher

Germany Diabetologische Schwerpunktpr, Speyer Thomas Segiet

Germany Universitaetsklinikum Aachen, Aachen Anja Muehlfeld

Germany Univ-Klinikum Wuerzburg, Wuerzburg Christoph Wanner

Germany Charité Universitidtsmedizin Campus Klemens Budde
Mitte, Berlin

Germany Universitaetklinikum Dresden, Dresden Christian Hugo

Germany Klinische Forschung Berlin, Berlin Isabelle Schenkenberger

Germany DaVita Clinical Research Deuts, Frank Dellanna

Dusseldorf




Greece General Hospital of Athens Laiko, Athens | Nikolaos Tentolouris
Greece General Hospital of Athens Evaggelismos | Theofanis Apostolou
and Ophthalmiatrio of Athens Polyclinic,
Athens
Greece Sismanogleio General Hospital, Komotini | Konstantinos Mavromatidis
Greece University General Hospital of loannina, Konstantinos Siamopoulos
Ioannina
Greece Reg Gen Univ Hosp Larissa, Larissa loannis Stefanidis
Greece University Gen Hosp "AHEPA", Vasilios Liakopoulos
Thessaloniki
Greece University Gen Hosp of Patra, Patras Dimitrios Goumenos
Greece Dimokritio University Hospital, Ploumis Passadakis
Alexandroupolis
Hong Kong Yan Chai Hospital, Tsuen Wan Siu Fai Cheung
Hong Kong Tung Wah Hospital, Hong Kong Sing Leung Lui
Hong Kong Our Lady Maryknoll Hospital, Wong Tai | Vincent Yeung
Sin, Kowloon
Hong Kong Queen Mary Hospital Pok Fu Lam, Hong | Tan Kathryn
Kong
Hong Kong Prince of Wales Hospital, Sha Tin, Hong Risa Ozaki
Kong Sar
Hong Kong Princess Margaret Hospital, Lai Chi Kok, | Samuel Fung
Kowloon
Hong Kong Queen Mary Hospital, Pok Fu Lam, Hong | Sydney Tang
Kong
Ireland Connolly Hospital, Dublin Seamus Sreenan
Ireland The Adelaide Meath Hospital, Dublin Peter Lavin
Ireland University Hospital Limerick, Limerick Austin Stack
Ireland St Vincent's University Hosp, Dublin Donal O’Shea
Ireland Cork University Hospital, Cork Joseph Eustace
Israel DMC Diabetes Medical Center, Tel Aviv Julio Wainstein
Israel Kaplan Medical Center, Rehovot Hilla Knobler
Israel Rambam Health Care Campus, Haifa Deeb Daoud
Israel Meir Medical Center, Kfar Saba Irina Kenis
Israel Tel Aviv Sourasky Medical Ctr, Tel Aviv_ | Talia Weinstein
Israel The Edith Wolfson Medical Cent, Holon Yosefa Bar-Dayan
Israel Barzilai Medical Center, Ashkelon Yoram Yagil
Israel The Lady Davis Carmel MC, Haifa Victor Frajewicki
Israel Ziv Medical Center, Zefat Faiad Adawi
Israel Maccabi Health Services, Rishon Lezion Josef Cohen
Italy A.0.U. Policlinico G. Martino, Messina Domenico Santoro
Italy Osp San Giacomo Apost Az. ULSS, Cataldo Abaterusso
Castelfranco Veneto
Italy Ospedale Versilia, Lido Di Camaiore Vincenzo Panichi
Italy AO Bianchi Melacrino Morelli, Reggio Francesco Marino
Calabria
Italy University of Naples Federico, Naples Domenico Russo
Italy Policlinico Univ Tor Vergata, Rome Davide Lauro

Italy

Osp S. Maria della Pieta Naple, Naples

Felice Nappi




Italy

Universita della Campania Luigi
Vanvitelli, Naples

Giovambattista Capasso

Italy IRCCS Casa Sollievo, San Giovanni Salvatore De Cosmo
Rotondo

Italy Azienda Ospedaliera Sant' Andrea, Rome | Giuseppe Pugliese

Italy Azi Soc Sanitaria Territoriale, Varese Giuseppe Rombola

Italy Fondazione IRCCS Policlinico, Pavia Teresa Rampino

Italy Ospedale S. Maria del Popolo, Naples Giuseppe Conte

Italy ASL Cagliari, Quartu Sant’ Elena Andrea Galfre

Italy ASST Papa Giovanni XXIII, Bergamo Piero Ruggenenti

Italy A.O. Univ Consorziale Policlin, Bari Loreto Gesualdo

Italy ASST Grande Ospedale Metropolitano Chiara Brunati
Niguarda, Milan

Italy Azienda Socio-Sanitaria Territ, Cremona | Fabio Malberti

Italy Azienda Socio-Sanitaria Territ, Lecco Giuseppe Pontoriero

Italy IRCCS Fondazione Salva Maugeri, Pavia | Ciro Esposito

Italy Azienda Ospedaliera Univ San M, Genoa | Maura Ravera

Japan Sato Medical Clinic, Tokyo Nobuyuki Sato

Japan HEC Science Clinic, Yokohama-shi Hajime Maeda

Japan Kasugai Municipal Hospital, Kasugai-shi | Hiromitsu Sasaki

Japan Manda Memorial Hospital, Sapporo-shi Kenichi Tsuchida

Japan Tokyo-Eki Center-Building Clin, Tokyo Arihiro Kiyosue

Japan Nakajima Naika Clinic, Yokosuka-shi Koji Mukasa

Japan The Institute for Adult Disease, Tokyo Yukiko Onishi

Japan Obihiro Dai-ichi Hospital, Obihiro-shi Takashi Sakai

Japan Fujii Clinic, Ube Shinya Fujii

Japan MAKITA General Hospital, Tokyo Keiichiro Kosuge

Japan Matsuyama Shimin Hospital, Matsuyama- | Takashi Sekikawa
shi

Japan Osaka General Medical Center, Osaka Yutaka Umayahara

Japan Tokui Internal Medicine Clinic, Mikiya Tokui
Yokohama-shi

Japan Kobari General Clinic, Noda-shi Shuichi Watanabe

Japan Kawanishi City Hospital, Kawanishi-shi Shinichiro Ueda

Japan Miyazaki Prefectural Miyazaki, Miyazaki- | Naoko Ikeda
shi

Japan Dokkyo Medical University Saitama Tetsuro Takeda
Medical Center, Koshigaya-shi

Japan Itabashi Clinic, Koga-shi Naoki Itabashi

Japan Nakadori General Hospital, Akita-shi Takenobu Tadika

Japan Ato Internal Medicine Clinic, Muroran-shi | Keita Ato

Japan Center hospital of National Center for Tetsuro Tsujimoto
Global Health and Medicine, Tokyo

Japan Shunan City Shinnanyo Hospital, Shunan- | Akira Matsutani
shi

Japan Osaka Gyoumeikan Hospital, Osaka-shi Shinya Makino

Japan Tempozan Clinic of Internal Me, Yasuhiro Hashiguchi

Kogoshima




Japan Shimane University School of Medicine, Masahiro Yamamoto
Izumo

Japan Funabashi Municipal Med Ctr, Funabashi- | Hideaki [waoka
shi

Japan JP Red Cross Fukuoka Hosp, Fukuoka-shi | Nobuhiro Sasaki

Japan St. Marianna Univ Hospital, Kanagawa Yugo Shibagaki

Japan Kobe City Medical Center West, Kobe Takehiro Nakamura

Japan Toyota Memorial Hospital, Toyota-shi Junji Shinoda

Japan Takeda General Hospital, Kyoto-shi Nobuyuki Azuma

Japan Takagi Hospital, Okawa-shi Yasuhiro Ono

Japan Kokura Memorial Hospital, Kitakyushu- Kidetoshi Kanai
shi

Japan Chita Kosei Hospital, Mihama-cho Toshinori Nimura

Japan Takahashi Hosp, Social Medical, Masahiro Tsutsui
Hakodate-shi

Japan Harada Clinic, Hakodate-shi Hiroyuki Harada

Japan Anzai Clinic, Hakodate Jiichi Anzai

Japan Jiyugaoka Yamada Clinic, Obihiro-shi Daishiro Yamada

Japan Asama General Hospital, Saku-shi Motoji Naka

Japan Kyoto City Hospital, Kyoto-shi Noriyuki Lehara

Japan Shimizu Internal Medicine Clin, Noriyasu Taya
Asahikawa-shi

Japan Okamoto Internal Medicine Offi, Yaizu- Mitsuo Imura
shi

Japan Kyushu Central Hospital of the Mutual Daisuke Goto
Aid Association of Public School
Teachers, Fukuoka-shi

Japan Tamana Central Hospital, Tamana-shi Hirofumi Matsuda

Japan Matsue Red Cross Hospital, Matsue-shi Toshiaki Sato

Japan NHO Yokohama Medical Center, Makoto Ujihara
Tokohama-shi

Japan NHO Nagasaki Medical Center, Nagoya Yuko Yambe

Japan Ibaraki Seinan Med Ctr Hosp, Sakai- Tadashi litsuka
Machi

Japan Hamamatsu Medical Center, Hamamatsu- | Koji Nagayama
shi

Japan Iwata City Hospital, Iwata-shi Ryuichi Furuya

Japan Showa General Hospital, Kodaira-shi Akira Fujita

Japan Urasoe Sogo Hospital, Urasoe-shi Kozuo Ishikawa

Japan Sapporo Medical Center NTT EC, Sou Nagai
Sapporo-shi

Japan NHO Chiba-East-Hospital, Chiba Motonobu Nishimura

Japan Otsu City Hospital, Otsu-shi Jun Nakazawa

Japan Takamatsu Red Cross Hospital, Tamayo Ishiko
Takamatsu-shi

Japan Saiseikai Niigata Daini Hosp, Niigata-shi | Katsunori Suzuki

Japan Meitetsu Hospital, Nagoya-shi Hideki Okamoto

Japan

JA Toride Medical Center, Toride-shi

Yoshitaka Maeda




Japan Rinku General Medical Center, Susumu Kashine
Izumisano-shi
Japan Rakuwakai Otowa Hosptial, Kyoto-shi Yukinari Yamaguchi
Japan Takatsuki Red Cross Hospital, Takatsuki- | Shizuka Kaneko
shi
Japan Nakakinen Clinic, Naka-shi Takeshi Osonoi
Japan Mie Central Medical Center, Tsu-shi Tsuyoshi Tanaka
Japan Chubu Rosai Hospital, Nagoya-shi Eitaro Nakashima
Japan NHO Shinshu Ueda Medical Ctr, Ueda-shi | Yukio Tanaka
Japan National Hospital Organization Fuminori Hirano
Asahikawa Medical Center, Asahakawa
Japan Koshigaya Municipal Hospital, Koshigaya | Yuichiro Makita
Japan Saiseikai Matsuyama Hospital, Kiroaki Miyaoka
Matsuyama-shi
Japan Tokushima University Hospital, Munehide Matsuhisa
Tokushima
Japan Higashihiroshima Medical Ctr, Rui Kishimoto
Higashihiroshima
Japan Kumamoto Medical Center, Kumamoto- Keiko Ono
shi
Japan Kawasaki Medical School Hosp, Naoki Kashihara
Kurashiki-shi
Japan Suruga Clinic, Shizuoka-shi Akira Yamauchi
Japan Shunan City Shinnanyo Hospital Akira Matsutani
Malaysia Hospital Queen Elizabeth 11, Sabah Yin Khet Fung
Malaysia Monash University Malaysia, Petaling Khalid Abdul Kadir
Jaya
Malaysia Klinik Kesihatan Greentown, Ipoh V Paranthaman, P
Vengadasalam
Malaysia Hospital Sultanah Bahiyah, Alor Setar Nor Shaffinaz, Yusoff Azmi
Merican
Malaysia Hospital Sultanah Aminah, Johor Bahru Norhaliza Mohd Ali
Malaysia Hospital Tengku Ampuan Afzan, Kuantan | Nik Nur Fatnoon, Nik
Ahmad
Malaysia Hospital Universiti Kebangsaan, Kuala Norlela Sukor
Lumpur
Malaysia Hospital Tuanku Ja afar, Seremban Noor Adam
Malaysia Hospital Taiping, Taiping Indralingam Vaithilingam
Malaysia Hospital Serdang, Kajang Bak Leong Goh
Malaysia Hospital Kuala Lumpur, Kuala Lumpur Ghazali Ahmad
Malaysia Hospital Melaka, Melaka Shalini Vijayasingham
Malaysia Hospital Selayang, Batu Caves Hin Seng Wong
Malaysia Hospital Putrajaya, Putrajaya Zanariah Hussein
Malaysia Hospital Pulau Pinang, Pulau Pinang Nor Azizah Aziz
Malaysia Hospital Raja Perempuan Zainab II, Kota | Wan Hasnul Halimi, Wan
Bharu Hassan
Malaysia University Sains Malaysia, Kota Bharu Mafauzy Mohamed
Mexico Investigacion Nefrologica S.C., Tomasso Bochicchio-
Cuernavaca, Morelos Ricardelli




Mexico Instituto Nacional del Cancer, Mexico Magdalena Madero Rovalo
City
Mexico PARACELSUS, S.A. DE C.V., Mexico Jorge Aldrete
City
Mexico Area Medica SANEFRO, Guadalajara Karina Renoirte Lopez
Mexico INCMN Salvador Zubrian, Mexico Jose Nino-Cruz
Mexico Clinica San Cosme, Aguascalientes Alfredo Chew Wong
Mexico Hosp Central Dr. I. M. Prieto, San Luis Jose Chevaile-Ramos
Potosi
Mexico Centro Invest. Clinica del Pac, Acapulco Aniceto Leguizamo-Dimas
Mexico Inst Diabetes Obesidad Nutri, Cuernavaca, | Leobardo Sauque Reyna
Morelos
Mexico Uni Prevencion Atencion Cardio, Morelia, | Jaime Carranza-Madrigal
Michoacan
Mexico Hospital y Clinica OCA, Monterrey, Raul Rico Hernandez
Nuevo Leon
Mexico Inst Invest Diabetes Obesidad, Guillermo Gonzalez-Galvez
Guadalajara
Mexico Hosp Univ Jose Eleuterio Gonza, Jose Gonzalez Gonzalez
Monterrey, Nuevo Leon
Netherlands Academisch Medisch Centrum, Liffert Vogt
Amsterdam
Netherlands Meander Medisch Centrum, Amersfoort Peter Luik
Netherlands Gelre Hospital Apeldoorn, Apeldoorn JNM Barendregt
Netherlands ZiekenhuisGroep Twente, Almelo Gozewijn Laverman
Netherlands Albert Schweitzer Ziekenhuis, Dordrecht | Peter Smak Gregoor
Netherlands Universitair Medisch Centrum Groningen, | Ronald Gansevoort
Groningen
New Zealand Canterbury District Health Boa, Helen Lunt
Christchurch
New Zealand Middlemore Clinical Trials, Auckland John Baker
New Zealand North Shore Hospital, Takapuna Steven Miller
New Zealand Waikato Hospital, Hamilton Kannaiyan Rabindranath
New Zealand Auckland City Hospital, Auckland Helen Pilmore
Peru Instituto Endo Farfan Eirl, Arequipa Julioi Farfan-Aspilcueta
Peru Hosp Nacional Arzobispo Loayza, Lima Boris Medina-Santander
Peru Clinica Virgen Maria Auxiliado, Piura Rolando Vargas-Gonzales
Peru Hosp Nacional Alberto Sabogal, Callao 2 | Benjamin Herrada Orue
Peru Instituto Delgado de Inv Med, Arequipa Cesar Delgado-Butron
Peru Exacta Lab SAC, Arequipa Jose Burga Nunez
Peru Ctr Med Clinic San Judas Tadeo, Lima Augusto Dextre Espinoza
Peru Hosp Nac Adolfo Guevara Velasc, Cusco | Carlos Antonio Zea-Nunez
Peru Clinica de Diabetes S.A.C., Lima Luis Zapata-Rincon
Peru Ctr Invest Atencion Cardio SAC, Lima Jorge Calderon Ticona
Poland Samodzielny Publiczny Szpital, Katowice | Andrzej Wiecek
Poland Samodzielny Publiczny Szpital, Szczecin | Kazimierz Ciechanowski
Poland NZOZ Diab Serwis S.C., Chorzow Grazyna Popenda
Poland SPZOZ Uniwersytecki Szpital K1, Lodz Michal Nowicki
Poland Centrum Medyczne Medyk, Rzeszow Stanislaw Mazur




Poland Centrum Uslug Medycznych Diali, Michal Wruk
Szczecinek

Poland Centrum Medyczne ProMiMed Sp, Miroslaw Necki
Krakow

Poland NZOZ Specjalistyczny Osodek, Bialystok | Malgorzata Arciszewska

Poland NZOZ Przychodnia Specjalistycz, Lublin | Ewa Skokowska

Poland Medica Pro Familia S.A Warszawa, Katarzyna Klodawska
Warsaw

Portugal Hospital Garcia de Orta, E.P.E, Almada Aura Ramos

Portugal Associacao Protectora dos Diab, Lisbon Rita Birne

Portugal Centro Hospitalar do Porto, Porto Antonioi Cabrita

Portugal Hospital Pulido Valente, Lisbon Manuel Anibal Antunes

Ferreira

Puerto Rico Centro de Endocrinologia Alcantara- Altagracia Aurora Alcantara-
Gonzalez, Bayamon Gonzalez

Puerto Rico PR Renal Health and Research I, Toa Baja | Ricardo Calderon Ortiz

Puerto Rico VA Caribbean Healthcare System, San Carlos Rosado
Juan

Puerto Rico Hospital Bayamon Health Center, Angel Comulada-Rivera
Bayamon

Puerto Rico Caparra Internal Medicine, Rio Grande Evelyn Matta Fontanet

Puerto Rico Pavia Research Center, LLC, Santurce Luis Quesada-Suarez

Puerto Rico School of Medicine University of Puerto Rafael Burgos-Calderon
Rico-Medical Sciences Campus, Ro
Piedras

Puerto Rico Instituto Renal del Este, Caguas Eugenia Galindo Ramos

Puerto Rico Research & Cardiovascular Corp, Ponce Jose Vazquez-Tanus

Puerto Rico Nephrology Private Practice, San Juan Jose Cangiano

Romania Spitalul Clinic Judetean de Ur, Constanta | Liliana Tuta

Romania Sp. Clinic de Judetean, Timisoara Romulus Timar

Romania Consultmed SRL, Iasi Ella Pintilei

Romania Spitalul Clinic Judetean de Urgenta, Cluj Livia Duma
Napoca

Romania Milena Sante SRL, Galati Cristina Mistodie

Romania Sp. Clinic de Judetean, Timisoara Ligia Petrica

Romania Municipal Clin Hosp, Curteanu, Oradea Gabriel Bako

Romania Spitalul Judetean de Urgenta P, Pitesti Adriana Tutescu

Romania Centrul Medical Unirea SRL, Cluj Napoca | Nicolac Hancu

Russian Federation

City Out-patient Clinic #17, St. Petersburg

Olga Lantseva

Russian Federation

People's Friendship University, Moscow

Svetlana Villevalde

Russian Federation

City Clinical Hospital 52, Moscow

Natalia Tomilina

Russian Federation

Orenburg State Medical Academy,
Orenburg

Rustam Sayfutdinov

Russian Federation

Moscow - Out-patient Clinic #3, Moscow

Natalia Pikalova

Russian Federation

GBOU VPO Saratov State Med Uni,
Saratov

Yuri Shvarts

Russian Federation

Endocrinology Research Ct, Moscow

Minara Shamkhalova




Russian Federation

Gatchina Central District Clin, Gatchina

Andrey Yavdosyuk

Russian Federation

Republican Clinical hospital, Kazan

Adelya Maksudova

Russian Federation

Diagnostic Center No.1, St. Petersburg

Irina Karpova

Russian Federation

City Clinical Hospital # 31, St. Petersburg

Ashot Essaian

Russian Federation

St. Petersburg State Medical U, St.
Petersburg

Tatiana Karonova

Russian Federation

City Hospital No 6, Chelyabinsk

Anatoly Kuzin

Russian Federation

Kirov City Clin Hospital 1, Kirov

Oleg Solovev

Russian Federation

Regional Clinical Hospital, Yaroslavl

Vyacheslav Marasaev

Russian Federation

City Clinical Hospital # 38, St. Petersburg

Konstantin Zrazhevskiy

Russian Federation

Regional Clinical Hospital, Barnaul

Mladimir Martynenko

Russian Federation

Kemerovo Regional Clinical Hospital n.a.
S.V. Belyaev, Kemerovo

Olga Blagoveshchenskaya

Russian Federation

City Hosp #23 n.a. Medsantrud, Moscow

Elena Smolyarchuk

Russian Federation

Moscow State Med Univ Sech, Moscow

Maria Pavlova

Russian Federation

Perm Regional Hospital, Perm

Natalya Koziolova

Russian Federation

NW State Med Univ NA Mechnikov, St.
Petersburg

Elena Kolmakova

Russian Federation

archangel Clinical Oncology, Arkhangelsk

Svetlana Ivanova

Russian Federation Research Institute for Cardio, Tonsk Viktor Mordovin
Russian Federation Republican Clinical hospital, Kazan Olga Sigitova
Russian Federation Federal State Budgetary Scient, St. Natalia Liberanskaya

Petersburg

Russian Federation

Siberian State Med Uni, Tonsk

Yulia Samoylova
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