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Article

Effect of Apabetalone on Cardiovascular Events in

Diabetes, CKD, and Recent Acute Coronary Syndrome
Results from the BETonMACE Randomized Controlled Trial

Kamyar Kalantar-Zadeh @)," Gregory G Schwartz? Stephen | Nicholls® Kevin A Buhr* Henry N Ginsherg °
Jan O. Johansson,® Ewelina Kulikowski,® Kenneth Lebioda,® Peter P. Toth,”® Norman Wong,® Michael Sweeney,® and
Kausik K. Ray,’ on behalf of the BETonMACE Investigators™

Abstract

Background and objectives CKD and type 2 diabetes mellitus interact to increase the risk of major adverse
cardiovascular events (i.e., cardiovascular death, nonfatal myocardial infarction, or stroke) and congestive heart
failure. A maladaptive epigenetic response may be a cardiovascular risk driver and amenable to modification with
apabetalone, a selective modulator of the bromodomain and extraterminal domain transcription system. We
examined this question in a prespecified analysis of BETonMACE, a phase 3 trial.

Design, setting, participants, & measurements BETonMACE was an event-driven, randomized, double-blind,
placebo-controlled trial comparing effects of apabetalone versus placebo on major adverse cardiovascular events
and heart failure hospitalizations in 2425 participants with type 2 diabetes and a recent acute coronary syndrome,
including 288 participants with CKD with eGFR <60 ml/min per 1.73 m? at baseline. The primary end point in
BETonMACE was the time to the first major adverse cardiovascular event, with a secondary end point of time to
hospitalization for heart failure.

Results Median follow-up was 27 months (interquartile range, 20-32 months). In participants with CKD,
apabetalone compared with placebo was associated with fewer major adverse cardiovascular events (13 events in
124 patients [11%] versus 35 events in 164 patients [21%]; hazard ratio, 0.50; 95% confidence interval, 0.26 to 0.96)
and fewer heart failure-related hospitalizations (three hospitalizations in 124 patients [3%] versus 14
hospitalizations in 164 patients [9%]; hazard ratio, 0.48; 95% confidence interval, 0.26 to 0.86). In the non-CKD
group, the corresponding hazard ratio values were 0.96 (95% confidence interval, 0.74 to 1.24) for major adverse
cardiovascular events, and 0.76 (95% confidence interval, 0.46 to 1.27) for heart failure-related hospitalization.
Interaction of CKD on treatment effect was P=0.03 for major adverse cardiovascular events, and P=0.12 for heart
failure-related hospitalization. Participants with CKD showed similar numbers of adverse events, regardless of
randomization to apabetalone or placebo (119 [73%] versus 88 [71%] patients), and there were fewer serious
adverse events (29% versus 43%; P=0.02) in the apabetalone group.

Conclusions Apabetalone may reduce the incidence of major adverse cardiovascular events in patients with CKD
and type 2 diabetes who have a high burden of cardiovascular disease.
CJASN 16: 705-716, 2021. doi: https://doi.org/10.2215/CJN.16751020

Introduction and a prothrombotic milieu (2). In addition, alkaline

CKD is found in at least 10% of the general adult
population and is associated with a high burden of
cardiovascular disease and poor clinical outcomes. A
leading cause of CKD is type 2 diabetes mellitus,
which in some regions is found in half of all patients
with CKD (1). Both diabetes and CKD are strongly
associated with higher risk of coronary and cerebro-
vascular disease, congestive heart failure, and death.
The potentiation of cardiovascular risk by CKD, with
or without diabetes as its etiology, is associated with
abnormal inflammation, dysregulation of the renin-
angiotensin system, dyslipidemia, platelet hyper-
reactivity, endothelial dysfunction, vascular calcification,
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phosphatase is typically elevated in patients with
CKD, which may contribute to risk of cardiovascular
disease (3). Whereas cholesterol lowering with statins
(4) and treatment with some other agents, including
sodium-glucose transport protein 2 (SGLT2) inhibi-
tors (5) or glucagon-like peptide-1 agonists (6,7), have
reduced cardiovascular risk in patients with moder-
ate CKD, residual risk remains substantial. Thus,
there is a major unmet need to lower the residual
risk of cardiovascular morbidity and death in pa-
tients with CKD.

Epigenetic modulators are novel pharmacologic
agents that modify gene transcription. Bromodomain
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and extraterminal (BET) domain proteins function as
epigenetic readers and interact with active chromatin to
open regions of DNA containing genes accessible for
transcription (8-11). BET proteins bind acetylated lysine
residues on histones, transcription factors, and histone
remodelers, forming molecular scaffolds between chroma-
tin and transcriptional machinery to facilitate transcription
and mRNA production (8-11), and, by doing so, they
contribute to maladaptive gene expression in various
models of cardiovascular disease (12,13). Hence, BET
protein inhibition may alter disease-driven cellular re-
sponses in persons with high risk of cardiovascular disease,
including those with CKD (12-18). Apabetalone is an oral
BET inhibitor with selectivity for binding bromodomain 2
with anti-inflammatory and alkaline phosphatase-
lowering properties (14-18). The phase 3 BETonMACE
(Effect of RVX000222 on Time to Major Adverse Cardio-
vascular Events in High-Risk T2DM Subjects With CAD)
trial compared treatment with apabetalone versus placebo
in patients with type 2 diabetes, low HDL cholesterol, and
recent acute coronary syndrome. Apabetalone treatment
resulted in fewer major adverse cardiovascular events
(MACE), but the effect did not reach statistical significance
(17,18). In this prespecified analysis, we examined the
effects of apabetalone or placebo according to the presence
of moderate CKD.

Materials and Methods

The design (17) and main results (18) of the phase 3
BETonMACE trial have been reported. Following the
Declaration of Helsinki guidelines, the trial was overseen
by a blinded, independent, academic steering committee,
and safety was continuously assessed by an independent
data safety and monitoring committee. BETonMACE was
an event-driven, randomized, double-blind, placebo-
controlled, multicenter trial performed at 190 sites in 13
countries from November 11, 2015 through July 3, 2019. It
included 2425 participants, aged =18 years, with type 2
diabetes, low HDL cholesterol levels (<40 mg/dl in men or
<45 mg/dl in women), and recent acute coronary syn-
drome (acute myocardial infarction or unstable angina
7-90 days before randomization) (18). Exclusion criteria
included an eGFR <30 ml/min per 1.73 m?, liver trans-
aminase levels >1.5 times the upper limit of normal, and
total bilirubin level greater than the upper limit of normal.
Participants were classified as having CKD at baseline if
their eGFR was <60 ml/min per 1.73 m? body surface area,
calculated with the Cockcroft-Gault equation. Eligible
participants were randomized 1:1 to receive 100 mg apa-
betalone orally twice daily (n=1215) or matching placebo
(1210), in addition to intensive statin treatment and other
standard care. Treatment allocation was stratified by
country and background statin type, using block random-
ization with a block size of four, and assignment was done
using an interactive internet-response system from a
computer-generated randomization list (18). The sponsor,
academic steering committee, and principal investigators
were blinded to treatment allocation, whereas the data-
safety monitoring board was unblinded to treatment
allocation for safety data only. The primary outcome was
time to the first occurrence of cardiovascular death,

nonfatal myocardial infarction, or stroke, together referred
to as MACE. Hospitalization for heart failure was a
secondary outcome. Outcomes were adjudicated by an
events committee composed of cardiologists and neurolo-
gists who were blinded to treatment assignment. Analyses
of the effects of assigned treatment on MACE and on
hospitalization for heart failure according to the presence
or absence of CKD were prespecified in the supplemental
statistical analysis plan (see Supplemental Appendix 1) that
was developed and accepted before unblinding the study
results. The analysis of effects of treatment on the com-
posite of MACE or hospitalization for heart failure accord-
ing to CKD status was post hoc and exploratory. Due to the
nature of this clinical research, participants of the BETon-
MACE study were not asked for their data to be
shared publicly.

Statistical Analyses

Statistical analyses were conducted in accordance with
the prespecified statistical analysis plan (see supplement 1
in Ray et al. [18]) using the full analysis set, i.e., all
randomized subjects who received any amount of study
therapy and had at least one measurement of the assess-
ment of interest. The CKD and non-CKD subgroups were
prespecified subgroups. Baseline characteristics were sum-
marized for CKD and non-CKD subgroups, and by
treatment arm for the CKD subgroup, as mean (SD) or
median (interquartile range [IQR]) for continuous vari-
ables, and counts and percentages for categoric variables.
Changes in clinical chemistry variables were analyzed
using analysis of covariance models with baseline bio-
marker value, statin, and country as covariates; the primary
coefficient of interest was the between-treatment group
difference in change from baseline, referred to herein as the
adjusted difference. Adjusted differences were calculated
for the CKD and non-CKD groups, and interaction P values
were calculated from the analysis of covariance model to
assess differences in treatment effect between CKD and
non-CKD groups. Time-to-event (MACE or heart failure
hospitalization) analyses were conducted using a log-rank
test to calculate P values, and a Cox proportional-hazards
model to estimate the hazard ratio (HR) with 95% confi-
dence interval (95% CI), with stratification by statin and
country and with adjustment for sex and age; event counts
and percentages were also summarized. Such analyses
were conducted within the placebo group to compare rates
between CKD and non-CKD groups, and within the CKD
and non-CKD groups, respectively, to assess treatment
effects. A Cox model was also used to calculate interaction
P values for treatment and CKD/non-CKD group status.
Kaplan-Meier analyses assessing time to events by treat-
ment and CKD group were also conducted.

Results

Of a total 2425 participants in the BETonMACE trial,
1215 were assigned to apabetalone and 1210 to placebo
(18). A total of 288 participants (12%) had CKD upon study
entry, defined as an eGFR of 30-59 ml/min per 1.73 m?. Of
these, 124 patients were assigned to apabetalone and 164 to
placebo. The aggregate CKD subgroup included 186
participants (65%) with CKD stage 3a (eGFR 45 to
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<60 ml/min per 1.73 m?) and 102 participants (35%) with
CKD stage 3b (eGFR <45 ml/min per 1.73 m?). Mean (SD)
eGFR among those with CKD and without CKD was 49 (9)
and 111 (35) ml/min per 1.73 m?, respectively.

Figure 1 shows patient flow chart in the CKD subgroup
of the BETonMACE trial. Table 1 shows the baseline
demographic and clinical characteristics of the trial partic-
ipants according to CKD category. In the full trial cohort
and the CKD and no-CKD subgroups, baseline character-
istics were generally well balanced between treatment
groups (18). Participants with CKD were, on average,
10 years older than those without CKD, were more likely to
be female, less likely to be of White race or a current
smoker, and had a longer duration of type 2 diabetes. There
was no significant difference in proportion of the type of
qualifying recent acute coronary syndrome (i.e., acute
myocardial infarction versus unstable angina by CKD
category), but, among those with myocardial infarction,
the proportion without ST elevation was greater in
those with CKD.

As shown in Table 1, irrespective of CKD or non-CKD,
>90% of participants received inhibitors of the renin-
angiotensin pathway, B-blockers, and antiplatelet agents.
Fewer participants with CKD than those with non-CKD
were treated with metformin (69% versus 84%) or SGLT2
inhibitors (6% versus 13%), while those in the CKD group
had a longer mean duration of diabetes (11.3 versus 8.2
years). Among laboratory markers, cholesterol (total, LDL,
HDL), triglyceride, and high-sensitivity C-reactive protein
levels were similar between the CKD and no-CKD
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categories; however, mean alkaline phosphatase was 10
U/L higher and mean alanine aminotransferase was 3 U/L
lower among those with CKD. Participants with CKD had
lower diastolic BP (74.9 [SD, 9.4] versus 76.5 [SD, 8.9] mm
Hg) and higher neutrophil/lymphocyte ratio (2.9 [IQR,
2.2-3.9] versus 2.5 IQR, 1.9-3.3]), a marker of inflammation.

The changes in clinical chemistry over the course of the
study from baseline to week 24 (week 12 for high-
sensitivity C-reactive protein) across CKD status and
treatment groups are shown in Table 2. Apabetalone
decreased serum alkaline phosphatase compared with
placebo, with a greater decrease among participants with
CKD (mean, 7.8 U/L) compared with participants without
CKD (mean, 1.4 IU/L; interaction P=0.004). Apabetalone
produced a modest increase in HDL cholesterol concen-
tration that was of a similar magnitude in CKD and no-
CKD groups. No other laboratory parameter showed
significant treatment by CKD-category interaction.

Upon study completion at a median follow-up period of
27 months (IQR, 20-32 months), participants in the placebo
group with CKD experienced a higher incidence of MACE
than those without CKD (35 events in 164 patients [21%)]
versus 114 events in 1041 patients [11%]; HR, 2.40; 95% CI,
1.67 to 3.44; P<<0.001). Similarly, participants in the placebo
group with CKD were more likely to be hospitalized for
heart failure (14 hospitalizations in 164 patients [9%] versus
34 hospitalizations in 1041 patients [3%]; HR, 3.19; 95% CI,
1.66 to 6.12; P<<0.001).

Overall, in the trial, a total of 274 participants experi-
enced a primary MACE end point, including 125 patients

Patients included in primary
analysis of BETonMACE
(n=2418)

Excluded (n=2130)

* Not meeting eGFR < 60 criteria for
» subgroup analysis (n=2124)

¢ Missing baseline eGFR
measurement (n=6)

| CKD subpopulation (n=288) |

Allocation A

Allocated to apabetalone (n=124) Allocated to placebo (n=164)

| Follow-Up J Y

Discontinued apabetalone early (n=36)
Adverse Event (including raised LFTs)
(n=12)

Withdrew Consent (n=2)
Died (n=4)
Other' (n=18)

Analyzed in MACE outcome analysis
(n=124)

Y Analysis 3

Discontinued placebo early (n=61)
Adverse Event (including raised LFTs)
(n=20)

Withdrew Consent (n=8)
Died (n=12)
Other' (n=21)

Analyzed in MACE outcome analysis
(n=164)

Figure 1. | Patient flow in the CKD subgroup of the BETonMACE trial of apabetalone for reduction of adverse cardiovascular events in
patients with acute coronary syndrome and type 2 diabetes. ' Discontinuation due to patient preference. LFTs, liver function tests; MACE, major

adverse cardiovascular events.
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Table 1. (Continued)

Patients with CKD by Assigned Treatment Group®

Full Study Cohort according to CKD Status®

Characteristics

%)

Apabetalone (eGFR <60 ml/min
per 1.73 m

Placebo (eGFR <60 ml/min
per 1.73 m?)

1.73 m? (CKD) per

eGFR <60 ml/min

eGFR =60 ml/min per 1.73 m?
(no-CKD)

93 (83)
21 (10)
131 (14)

75 (9)
0.6 (0.3)
3.0 (1.3-5.7)
2.8 (2.1-3.7)

90 (61)
24 (22)
128 (16)
75 (10)
0.6 (0.3)

3.9 (1.1-10.1)

2.9 (2.2-4.0)

91 (71)
23 (18)
129 (15)

75 (9)
0.6 (0.3)
3.2 (1.1-7.6)
2.9 (2.2-3.9)

81 (29)
26 (14)
129 (15)

77 (9)
0.6 (0.2)
2.7 (1.2-5.9)
2.5 (1.9-3.3)

Alanine aminotransferase, U/L

Alkaline phosphatase, U/L
Systolic BP (mm Hg)

Total bilirubin, umol /L

hsCRP, mg/L

Diastolic BP (mm Hg)
NLR

Continuous variables are presented as mean (SD) or median (interquartile range). Categoric variables are presented as 1 (%). NSTEMI, non-ST-segment elevation myocardial infarction;

STEMI, ST-segment elevation myocardial infarction; ACS, acute coronary syndrome; ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; DPP4, dipeptidyl
peptidase-4; SGLT2, sodium-glucose cotransporter 2; GLP1, glucagon-like peptide 1; N/A, not applicable; HbAlc, hemoglobin A;c; hsCRP, high-sensitivity C-reactive protein; NLR,

neutrophil/lymphocyte ratio.

?Data for the full stud

b

y cohort according to baseline CKD status.

Data for the CKD subgroup according to assigned treatment group.
“There was nosignificant difference in proportion of myocardial infarction versus unstable angina as anindex event (P

there were si

d

0.61); but, among those with myocardial infarction as the index event,

gnificant differences in proportion of STEMI versus non-STEMI (P=0.03).

Other diabetes medications include acarbose, pioglitazone, and repaglinide.
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(10%) in the apabetalone group and 149 patients (12%) in
the placebo group (HR, 0.82; 95% CI, 0.65 to 1.04; P=0.11)
(18). Table 3 shows the case mix-adjusted effect of assigned
treatment on cardiovascular outcomes according to CKD
category. In the CKD subgroup, apabetalone was associ-
ated with a reduced hazard for MACE (HR, 0.50; 95% CI,
0.26 to 0.96) and heart failure hospitalization (HR, 0.25; 95%
CI, 0.07 to 0.92; P=0.04). In contrast, in the subgroup
without CKD, apabetalone’s effect on MACE (HR, 0.96;
95% CI, 0.74 to 1.24) and heart failure hospitalization (HR,
0.76; 95%, CI 0.46 to 1.27) was nonsignificant. The in-
teraction of treatment and CKD category on MACE and
MACE plus hospitalization for heart failure was 0.032 and
0.033, respectively. Supplemental Table 1 shows minimally
adjusted HRs, i.e., stratified for statin and country, in
accordance with the primary analyses of the BETonMACE
study (18), suggesting that inclusion or exclusion of
multivariable adjustment had little effect on the summary
estimates.

For the composite of time to first event of hospitalization
for MACE or heart failure, the observed HR was 0.48 (95%
CI, 0.26 to 0.88), whereas the observed HR was 0.91 (95%
CI, 0.71 to 1.17) in the participants without CKD. Treatment
HRs were also numerically lower in the CKD subgroup
compared with the non-CKD subgroup for cardiovascular
death, nonfatal myocardial infarction, and nonfatal stroke.

Kaplan-Meier survival plots for MACE, heart failure
hospitalization, and their composite are shown in Figure 2
according to CKD subgroup. By log-rank analysis, apabet-
alone was associated with fewer MACE, hospitalizations
for heart failure, and their combination in the CKD sub-
group, whereas the apabetalone effects were nonsignificant
in the non-CKD subgroup. In participants with CKD, there
was early, continued, and sustained curve separation,
whereas the curve separation was less pronounced in the
participants without CKD.

Overall in BETonMACE, more participants allocated to
apabetalone than placebo discontinued the study drug (114
[9%] versus 69 [6%] participants) for reasons including
liver-enzyme elevations (35 [3%] versus 11 [0.9%] patients),
as described elsewhere (18). In the CKD population, more
participants allocated to placebo than apabetalone discon-
tinued the study drug (20 [12%] versus 12 [10%] patients).
Table 4 shows that, among participants with CKD, similar
numbers of participants in the apabetalone and placebo
groups experienced adverse events (119 [72%] versus 88
[71%] patients), and fewer participants in the apabetalone
group had serious adverse events (29% versus 43%;
P=0.02). Only two subjects in each group had a hepatic
transaminase level that was greater than the five-fold upper
limit of normal on close laboratory monitoring, which
required discontinuation of the study therapy in line with
the study protocol.

Discussion

In the BETonMACE trial, assignment to apabetalone or
placebo did not significantly affect the primary MACE
outcome in 2425 participants with type 2 diabetes, low
HDL cholesterol, and recent acute coronary syndrome.
However, in a proof-of-concept trial with a novel chemical
entity agent, it is important to explore effects in key
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subgroups that may point to populations most likely to
R group: y P pop y
== achieve treatment benefit. The observed HR of 0.50 for
5&0 5*% MACE, 0.25 for heart failure hospitalization, and 0.48 for
R 8 8 J88% g = MACE plus heart failure hospitalization in the participants
G > 58 P P P p
a> e e eeee S with CKD is on top of standard of care, including high-
o~ 9] p g g
= T intensity statin treatment and other evidence-based proce-
s > Y p
£ dures and treatments for acute coronary syndrome. The
5T interaction P value tests for difference by CKD status in the
£ y
§ & g§¢8 5 é effect of apabetalone on event rates were signifi-
g = = Z-do I gE cant for MACE.
- S 2 Z5Z2 =l Both type 2 diabetes and CKD are independently
‘§§ 5 K 2253 S x associated with high risk of cardiovascular disease (19).
gv ° - Z\T;Sg e g In addition, patients with coronary disease and either
S & 33853 & . diabetes or CKD have a much higher risk of additional
N w M . . . & .
g i% MACE than patients without either of these concomitant
2 =S conditions (20). The excess risk of cardiovascular disease
E E Es = among patients with CKD may be related to factors beyond
oy E S = Sseoa < E hyperlipidemia and hypertension (21). Although statins (4)
é P e é g and glucagon-like }.)ep.ti(.:le-l receptor agonists .reduge
% =3 g S 2228 3 é_ﬂ MACE, and SGLT2 inhibitors (5) reduce heart failure in
s SN S . . . . .
S| 2 88 3vey —§“ < patients with type 2 diabetes and CKD, there is a high
N & - 9°F residual risk of these events. It has been hypothesized that
B < R nontraditional factors, including inflammation, endothelial
Q éa\-) dysfunction, and vascular calcification, may contribute to
. o g the residual risk (22) and may be driven, in turn, by a
E =2 2 ZEREs g; maladaptive epigenetic response (23). It is important to
i €| ¥ ¥ SEE% =R note that the reduction in risk of MACE and heart failure
% = S © Sogo £ g hospitalization with apabetalone occurred without an
& E § Y= F ég effect of treatment on kidney function as measured by
=) g'g: @ eGFR, in contrast to SGLT2 inhibitors and some other
g 5 = agents, in which composite end points could be affected by
~ . . . .
3 s = seco %é = CKD protection or reducing proteinuria (5). Therefore,
o oo . . N
8 4 S ® §2 o % T % other mechanisms of potential benefit of apabetalone,
& 5 6 2 g gge¢e & é g which are unique to CKD, may play a role in our findings,
é & BN S 8§ 28:=5 8T 2 as recently described by Wasiak et al. (14), who showed a
S 2 S 2 2cee 2% 59 ronounced correction of the highly perturbed plasma
= 3 o ® O DIn Ugzs g p gy p p
3 < h ¥ Yoy 232058 proteome in patients with CKD stages 4-5. Although
> o RTBET, transcriptional regulation by selective BET inhibition has
£ T SE8 p g y
o £= T; = the trait of multiple small corrections of plasma markers
§ = > é; £ g toward normal levels, a noteworthy finding in our analysis
= = . . .
s 8| 8 £ 8y ertains to serum alkaline phosphatase, an emergin
=] Q. = ja) & E\ E 3 Q p p p g g
S £ f s SR SIS g2 cardiovascular risk factor in CKD and non-CKD popula-
; g E ) § § § § § § E“E E\,g tions (24). Both the expression and circulating level of
E E|E°F S 3 Ia33 q&:"% = 2 alkaline phosphatase are elevated in CKD (3). In phase 2
= % ‘é - £ ER studies, the reduction in serum alkaline phosphatase by
S | < §§ 3@ apabetalone treatment was consistent (25) and predicted
2 & L2 cardiovascular event reduction (16). In the BETonMACE
g 9 Se . . R
= £ g;gﬁ‘ trial, baseline serum alkaline phosphatase was 10 U/L
= E ~ & 55~ g &5 § higher in participants with versus without CKD (Table 1).
— ] .
g 5 ~| ¢ ¢ Zc=$2 283 Y In the CKD subgroup, apabetalone treatment resulted in a
: 2 % § ;_54 § g § © ig ® ;Ej more pronounced enzyme reduction than in the non-CKD
5 9 B = RS3 E g s % ’8 subgroup. This suggests that alkaline phosphatase may be
g f @ T -« e ﬁ = ® a biomarker for apabetalone’s effects, potentially through
= 25% ﬁé the hypothesized role of alkaline phosphatase in promoting
@« =] . . o pe .
& R endothelial dysfunction (26) and vascular calcification (15).
U [=1 c o c 9 y . . . . .
° v BF g S| 3= Our study is subject to several limitations, including the
L g E5 < ®| E&%=¢E el 4 : 5
9 S g% E S g g %"'ﬁ : aforementioned small sample size of the CKD subgroup,
(7] b = .. . . . .
pe “g’ ; SES % S| Y8 % g comprising 12% of the entire trial population, which led to
o 2 Yokl % _@ % %‘G @* § 2 § B a suboptimal balance of treatment assignment. Participants
o E gg gé §*> EET S| £ e g with severe CKD (eGFR <30 ml/min per 1.73 m?) were
E < £7573 vzzU %@5_& excluded; however, among adults with an eGFR of
<60 ml/min per 1.73 m2, >90% of participants were in
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Figure 2. | Kaplan-Meier estimates by treatmentand CKD/non-CKD group for (A) MACE, (B) HCHF, and (C) the composite MACE plus HCHF.
In each panel, four curves are shown: CKD subjects receiving placebo (solid blue) and apabetalone (solid red), and non-CKD subjects receiving
placebo (dashed blue) and apabetalone (dashed red). Number of subjects at risk is shown for CKD and non-CKD groups, aggregated over

treatment. HCHF, hospitalization for congestive heart failure.

the 30-60 ml/min per 1.73 m? range (1). The trial was
restricted to patients with type 2 diabetes, so we cannot
assess the potential effect of apabetalone in patients with
nondiabetic CKD. However, type 2 diabetes is the leading
cause of CKD, and evidence is consistent that an associ-
ation of cardiovascular risk with CKD exists irrespective of

the presence or absence of diabetes (27). In BETonMACE,
urine samples were not collected, so presence or absence of
albuminuria and its modification by apabetalone remains
unknown. In BETonMACE, markers of mineral metabo-
lism, including parathyroid hormone, were not collected,
so modification of bone turnover in patients with CKD by
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apabetalone remains unknown. During the BETonMACE
trial, no significant change in eGFR in any group or
subgroup was detected, which could be related to a mix
of participants with likely evolving glomerular hyperfil-
tration, which often precedes diabetic nephropathy.

In conclusion, in this phase 3, randomized, controlled
post—acute coronary syndrome trial in patients with type 2
diabetes, the participants with CKD were highly respon-
sive to apabetalone treatment, with a 50% nominal re-
duction of MACE over 27 months. BETonMACE is the first
cardiovascular outcome trial assessing the effect of epige-
netic modification with BET protein inhibition. This pre-
specified, CKD subgroup analysis of BETonMACE
suggests that apabetalone may offer a safe and effective
oral pharmacotherapy for reducing cardiovascular risk in
participants with CKD, diabetes, and recent acute coronary
syndrome. A confirmatory apabetalone trial in patients
with CKD and cardiovascular disease is warranted to
corroborate the findings in BETonMACE.

Disclosures

K. Buhr reports receiving grants from Amgen, BioCardia, Cyto-
kinetics, GlaxoSmithKline, Pfizer, and The Medicines Company,
outside the submitted work; receiving grants from Resverlogix,
during the conduct of the study; serving as director of the University
of Wisconsin Statistical Data Analysis Center, which contracts with
AbbVie, Alnylam, Amgen, BioCardia, Cytokinetics, Goldfinch,
GlaxoSmithKline, Novartis, Pfizer, Regeneron, Resverlogix, Sanofi,
Theravance, and UCB; being employed by University of
Wisconsin-Madison; and receiving personal fees from Resverlogix
during the conduct of the study. H. Ginsberg reports receiving re-
search support from Amgen, AstraZeneca, and Pfizer; receiving
honoraria from Amgen, AstraZeneca, Kowa, Merck, Pfizer, Re-
generon, Resverlogix, and Sanofi; being employed by Columbia
University Vagelos College of Physicians and Surgeons; and having
consultancy agreements with, honoraria from, and serving as a
scientific advisor or member of Resverlogix Corp. J. Johansson re-
ports having ownership interest in, and serving as a scientific ad-
visor or member of, Artery Therapeutics, Inc. and Resverlogix Corp.;
and being employed by, and having consultancy agreements with,
Resverlogix Corp. K. Kalantar-Zadeh reports receiving honoraria
from Abbott, AbbVie, ACI Clinical, Akebia, Alexion, American
Society of Nephrology, Amgen, Ardelyx, AstraZeneca, Aveo, B.
Braun, Baxter, Cara Therapeutics, Chugai, Cytokinetics, Daiichi
Sankyo, DaVita, Dr. Schir, Fresenius, Genetech, Haymarket Media,
Hospira, Kabi, Keryx, Kissei, NIH, National Kidney Foundation
(NKF), Novartis, Pfizer, Regulus, Relypsa, Resverlogix, Sandoz,
Sanofi, Shire, UptoDate, Vifor, and ZS-Pharma; serving as a scientific
advisor or member of Abbott, AbbVie, Amgen, Ardelyx, As-
traZeneca, Aveo, Daiichi Sankyo, DaVita, Fresenius, Genetech,
Hospira, Keryx, NKF, Relypsa, Resverlogix, Sanofi, Shire, Vifor, and
ZS-Pharma; having consultancy agreements with Abbott, AbbVie,
Amgen, Ardelyx, AstraZeneca, Baxter, Daiichi Sankyo, Fresenius,
Hospira, Keryx, Otsuka, Resverlogix, Sanofi, Shire, and Vifor; being
on a speakers bureau for Akibia, Daiichi Sankyo, Fresenius, Keryx,
Relypsa, Sanofi, Shire, and Vifor; serving as a scientific advisor or
member of American Journal of Kidney Diseases, American Journal of
Nephrology, Cardiorenal Medicine, CJASN, International Urology and
Nephrology, JASN, Journal of Cachexia, Sarcopenia and Muscle, Journal of
Renal Nutrition, Kidney International, Kidney International Reports,
Nature Reviews Nephrology, Nephrology Dialysis Transplantation, Renal
and Urology News and Seminars in Dialysis; receiving research

funding from Dexcom and National Institutes of Health (NIH);
serving as a scientific advisor or member of several NIH study
sections; being employed by University of California Irvine; and
having patents and inventions for prognostic assays for patients on
maintenance hemodialysis. E. Kulikowski reports being employed
by, and having ownership interest in, Resverlogix Corp. during the
conduct of the study. K. Lebioda reports being employed by, and
having ownership interest in, Resverlogix Corp., and being on a
speakers bureau for Resverlogix presentations at various bio-
partnering conferences. S. Nicholls reports having consultancy
agreements with, and receiving honoraria from, Akcea, Anthera,
AstraZeneca, Boehringer Ingelheim, CSL Behring, Eli Lilly, Espe-
rion, Merck, Omthera, Resverlogix, Sanofi-Regeneron, and Takeda;
receiving research funding from Amgen, Anthera, AstraZeneca,
Cerenis, Eli Lilly, Esperion, InfraReDx, LipoScience, Novartis, Re-
sverlogix, Roche, Sanofi-Regeneron, and The Medicines Company;
and being employed by Monash University. K. Ray reports having
consultancy agreements with AbbVie, Akcea, Amgen, AstraZeneca,
Bayer, Boehringer Ingelheim, Daiichi Sankyo, Eli Lilly and Com-
pany, Esperion, Kowa, New Amsterdam, Novartis, Resverlogix,
Sanofi-Regeneron, and Silence Therapeutics; receiving honoraria
from Amgen, AstraZeneca, Boehringer Ingelheim, Dr. Reddy’s,
Novartis, Novo Nordisk, Pfizer, and Sanofi; and receiving research
funding from Amgen, Daiichi Sankyo, Regeneron, and Sanofi. G.
Schwartz reports receiving research funding from AstraZeneca,
Resverlogix, Roche, Sanofi, and The Medicines Company (through
the University of Colorado); being employed by Rocky Mountain
Regional Veterans Affairs Medical Center and University of Colo-
rado School of Medicine; and being the coinventor of a pending US
patent 62/806,313 (“Methods for Reducing Cardiovascular Risk”),
assigned in full to the University of Colorado. M. Sweeney reports
being employed by, and having ownership interest in, Resverlogix
Corp. P. Toth reports having consultancy agreements with Amarin,
Amgen, bio89, Kowa, Novartis, Resverlogix, and Theravance; re-
ceiving speakers bureau compensation from Amarin, Amgen, Es-
perion, Merck, and Novo Nordisk; receiving honoraria from Amgen,
Amarin, Esperion, Novo Nordisk, and Theravance; and being em-
ployed by CGH Medical Center. N. Wong reports serving on
speakers bureaus for Abbott, Lilly, Merck, Novo Nordisk, and
Valeant; being employed by, having ownership interest in, receiving
honoraria from, and having patents and inventions with Resverlogix
Corp.; and serving as chief scientific officer of Resverlogix Corp.

Funding
The BETonMACE trial was funded by Resverlogix Corporation.

Acknowledgments

Part of these data were presented as a selected oral abstract for the
plenary session of the annual congress of the European Renal
Association-European Dialysis and Transplant Association on June
10, 2020, and during the American Society of Nephrology Kidney
Week on October 24, 2020.

All members of the academic steering committee contributed to
the interpretation of the data, including the sponsor coauthors.

Supplemental Material

This article contains the following supplemental material online at
http:/ /cjasn.asnjournals.org/lookup/suppl/doi:10.2215/CJN.
16751020/-/DCSupplemental.

Supplemental Summary 1. Collaborator information.

Supplemental Appendix 1. Statistical analysis plan.



CJASN 16: 705-716, May, 2021

Supplemental Table 1. Minimally adjusted hazard ratios (HR) for
composite and component events in apabetalone versus placebo
across CKD status for major adverse cardiovascular events (MACE).

References

1.

10.

11.

12.

13.

14.

United States Renal Data System: 2020 USRDS Annual Data
Report: Epidemiology of kidney disease in the United States.
National Institutes of Health, National Institute of Diabetes and
Digestive and Kidney Diseases, Bethesda, MD, 2020. Available
at: https:/adr.usrds.org/2020. Accessed February 18, 2021

. Go AS, Chertow GM, Fan D, McCulloch CE, Hsu C-Y: Chronic

kidney disease and the risks of death, cardiovascular events, and
hospitalization [published correction appearsin N Engl J Med 18:
4,2008]. N Eng// Med 351: 1296-1305, 2004

. Haarhaus M, Brandenburg V, Kalantar-Zadeh K, Stenvinkel P,

Magnusson P: Alkaline phosphatase: A novel treatment target for
cardiovascular disease in CKD. Nat Rev Nephrol 13: 429-442,
2017

. de Zeeuw D, Anzalone DA, Cain VA, Cressman MD, Heerspink

HJ, Molitoris BA, Monyak JT, Parving HH, Remuzzi G, Sowers JR,
Vidt DG: Renal effects of atorvastatin and rosuvastatin in patients
with diabetes who have progressive renal disease (PLANET I): A
randomised clinical trial. Lancet Diabetes Endocrinol 3:
181-190, 2015

. Perkovic V, Jardine MJ, Neal B, Bompoint S, Heerspink HJL,

Charytan DM, Edwards R, Agarwal R, Bakris G, Bull S, Cannon CP,
Capuano G, Chu PL, de Zeeuw D, Greene T, Levin A, Pollock C,
Wheeler DC, Yavin Y, Zhang H, Zinman B, Meininger G, Brenner
BM, Mahaffey KW; CREDENCE Trial Investigators: Canagliflozin
and renal outcomes in type 2 diabetes and nephropathy. N Eng/
J Med 380: 2295-2306, 2019

. Mann JFE, Orsted DD, Brown-Frandsen K, Marso SP, Poulter NR,

Rasmussen S, Tornge K, Zinman B, Buse JB; LEADER Steering
Committee and Investigators: Liraglutide and renal outcomes in
type 2 diabetes. N Engl ] Med 377: 839-848, 2017

. Marso SP, Daniels GH, Brown-Frandsen K, Kristensen P, Mann JF,

Nauck MA, Nissen SE, Pocock S, Poulter NR, Ravn LS, Steinberg
WM, Stockner M, Zinman B, Bergenstal RM, Buse JB; LEADER
Steering Committee; LEADER Trial Investigators: Liraglutide and
cardiovascular outcomes in type 2 diabetes. N Engl | Med 375:
311-322, 2016

. Dhalluin C, Carlson JE, Zeng L, He C, Aggarwal AK, Zhou MM:

Structure and ligand of a histone acetyltransferase bromodomain.
Nature 399: 491-496, 1999

. Zeng L, Zhou M-M: Bromodomain: An acetyl-lysine binding

domain. FEBS Lett 513: 124-128, 2002

Devaiah BN, Case-Borden C, Gegonne A, Hsu CH, Chen Q,
Meerzaman D, Dey A, Ozato K, Singer DS: BRD4 is a histone
acetyltransferase that evicts nucleosomes from chromatin. Nat
Struct Mol Biol 23: 540-548, 2016

Kanno T, Kanno Y, LeRoy G, Campos E, Sun H-W, Brooks SR,
Vahedi G, Heightman TD, Garcia BA, Reinberg D, Siebenlist U,
O’Shea JJ, Ozato K: BRD4 assists elongation of both coding and
enhancer RNAsby interacting with acetylated histones. Nat Struct
Mol Biol 21: 1047-1057, 2014

Brown JD, Lin CY, Duan Q, Griffin G, Federation A, Paranal RM,
Bair S, Newton G, Lichtman A, Kung A, Yang T, Wang H,
Luscinskas FW, Croce K, Bradner JE, Plutzky J: NF-«B directs
dynamic super enhancer formation in inflammation and ath-
erogenesis. Mol Cell 56: 219-231, 2014

Hajmirza A, Emadali A, Gauthier A, Casasnovas O, Gressin R,
Callanan MB: BET family protein BRD4: An emerging actor in
NFkB signaling in inflammation and cancer. Biomedicines 6: 16,
2018

Wasiak S, Tsujikawa LM, Halliday C, Stotz SC, Gilham D,
JahagirdarR, Kalantar-Zadeh K, Robson R, Sweeney M, Johansson
JO, Wong NC, Kulikowski E: Benefit of apabetalone on plasma
proteins in renal disease. Kidney Int Rep 3: 711-721, 2017

. Gilham D, Tsujikawa LM, Sarsons CD, Halliday C, Wasiak S, Stotz

SC, Jahagirdar R, Sweeney M, Johansson JO, Wong NCW,

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Apabetalone in CKD and MACE, Kalantar-Zadeh et al. 715

Kalantar-Zadeh K, Kulikowski E: Apabetalone downregulates
factors and pathways associated with vascular calcification.
Atherosclerosis 280: 75-84, 2019

Haarhaus M, Ray KK, Nicholls SJ, Schwartz GG, Kulikowski E,
Johansson JO, Sweeney M, Halliday C, Lebioda K, Wong N,
Brandenburg V, Beddhu S, Tonelli M, Zoccali C, Kalantar-Zadeh
K: Apabetalone lowers serum alkaline phosphatase and improves
cardiovascular risk in patients with cardiovascular disease. Ath-
erosclerosis 290: 59-65, 2019

Ray KK, Nicholls SJ, Ginsberg HD, Johansson JO, Kalantar-Zadeh
K, Kulikowski E, Toth PP, Wong N, Cummings JL, Sweeney M,
Schwartz GG: Effect of selective BET protein inhibitor apabet-
aloneon cardiovascular outcomes in patients with acute coronary
syndrome and diabetes: Rationale, design, and baseline char-
acteristics of the BETonMACE trial. Am HeartJ217:72-83, 2019
Ray KK, Nicholls SJ, Buhr KA, Ginsberg HN, Johansson JO,
Kalantar-Zadeh K, Kulikowski E, Toth PP, Wong N, Sweeney M,
Schwartz GG; BETonMACE Investigators and Committees: Effect
of apabetalone added to standard therapy on major adverse cardio-
vascular events in patients with recent acute coronary syndrome and
type 2 diabetes: A randomized clinical trial. JAMA 323: 1565-1573,
2020

St Peter WL, Khan SS, Ebben JP, Pereira BJ, Collins AJ: Chronic
kidney disease: The distribution of health care dollars. Kidney Int
66: 313-321, 2004

Kovesdy CP, Lott EH, Lu JL, Malakauskas SM, Ma JZ, Molnar MZ,
Kalantar-Zadeh K: Outcomes associated with microalbuminuria:
Effect modification by chronic kidney disease. /] Am Coll Cardiol
61:1626-1633, 2013

Sim]JJ, Shi], Kovesdy CP, Kalantar-Zadeh K, Jacobsen SJ: Impact of
achieved blood pressures on mortality risk and end-stage renal
diseaseamongalarge, diverse hypertension population. JAm Coll
Cardiol 64: 588-597, 2014

Zoccali C: Traditional and emerging cardiovascular and renal risk
factors: An epidemiologic perspective. Kidney Int 70: 26-33,
2006

Fontecha-Barriuso M, Martin-Sanchez D, Ruiz-Andres O, Poveda
J, Sanchez-Nino MD, Valino-Rivas L, Ruiz-Ortega M, Ortiz A,
Sanz AB: Targeting epigenetic DNA and histone modifications to
treat kidney disease. Nephrol Dial Transplant 33: 1875-1886,
2018

Tonelli M, Curhan G, Pfeffer M, Sacks F, Thadhani R, Melamed
ML, Wiebe N, Muntner P: Relation between alkaline phospha-
tase, serum phosphate, and all-cause or cardiovascular mortality.
Circulation 120: 1784-1792, 2009

Kulikowski E, Halliday C, Johansson J, Sweeney M, Lebioda K,
Wong N, Haarhaus M, Brandenburg V, Beddhu S, Tonelli M,
Zoccali C, Kalantar-Zadeh K: Apabetalone mediated epigenetic
modulation is associated with favorable kidney function and al-
kaline phosphatase profile in patients with chronic kidney dis-
ease. Kidney Blood Press Res 43: 449-457, 2018

Perticone F, Perticone M, Maio R, Sciacqua A, Andreucci M,
Tripepi G, Corrao S, Mallamaci F, Sesti G, Zoccali C: Serum al-
kaline phosphatase negatively affects endothelium-dependent va-
sodilation in naive hypertensive patients. Hypertension 66:
874-880, 2015

CollinsAJ, LiS, Gilbertson DT, LiuJ, Chen SC, Herzog CA: Chronic
kidney disease and cardiovascular disease in the Medicare
population. Kidney Int Suppl (37): S24-S31, 2003

Received: October 25, 2020 Accepted: February 3, 2021

*The list of nonauthor contributors is extensive and has been pro-
vided in the Supplemental Summary 1.

Published online ahead of print. Publication date available at
WWW.Cjasn.org.

Seerelated editorial, “Novel Therapeutic Options for Cardiovas-
cular Disease with CKD,” on pages 682—-684.



716 CJASN

AFFILIATIONS

"Division of Nephrology, Hypertension and Kidney Transplantation, University of California Irvine School of Medicine, Orange, California
“Division of Cardiology, University of Colorado School of Medicine, Aurora, Colorado

*Monash Cardiovascular Research Centre, Monash University, Melbourne, Australia

“Statistical Data Analysis Center, University of Wisconsin, Madison, Wisconsin

*Vagelos College of Physicians and Surgeons, Columbia University, New York, New York

“Resverlogix Corporation, Calgary, Alberta, Canada

’CGH Medical Center Sterling, Sterling, Illinois

8Cicarrone Center for the Prevention of Cardiovascular Disease, Johns Hopkins University School of Medicine, Baltimore, Maryland
“Imperial Centre for Cardiovascular Disease Prevention, Imperial College, London, United Kingdom



Supplemental Material

Appendix A: Statistical Analysis Plan
Table A: Minimally adjusted hazard ratios (HR) for compesahd component events in

apabetalone vs placebo across CKD status for mdjmrse cardiovascular events (MACE).



Appendix A: Statistical Analysis Plan

A Phase Il multi-center, double-blind, randomizpdrallel group, placebo-controlled
clinical trial in high-risk type 2 diabetes melt(T2DM) subjects with coronary
artery disease (CAD) to determine whether bromodomeraterminal domain
(BET) inhibition treatment with RVX000222 increaghs time to major adverse

cardiovascular events (MACE)
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Date: September 12, 2019
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Background: BETonMACE is a pivotal phase 3 trial in 2425 pA€IS patients with diabetes and low
HDL-C levels. Its primary objective is to evaluatbether treatment with apabetalone 100 mg bid vs.
placebo (standard of care treatment with randomoizdt:1) increases time to first occurrence of the
composite endpoint of 3-point major adverse cam@soular events (3P-MACE) defined as occurrence of
any of cardiovascular (CV) death, non-fatal myografarction (MI), or stroke. It is powered totdet

a hazard ratio (HR) for 3P-MACE of 0.7 with a targamber of 250 primary events (first occurrence of
3P- MACE). A key secondary endpoint is “broadlyidefl MACE”, defined as the composite of 3P-
MACE (CV death, non-fatal Ml and stroke) and haalptation for CVD events (defined as either (i)
unstable angina with evidence of new or presumeadpregressive obstructive coronary disease; or (ii)
emergence revascularization procedures at anydimegent revascularization procedures at least 30
days after the pre-randomization index event). Adidal secondary and exploratory endpoints are also
defined.

The overall design is shown in Figure 1 below;danore detailed discussion of the design and a
summary of baseline results, see the American Hearnal manuscript (accepted July 2019).

Figure 1. BETonMACE principle study design

BETOnMACE Study Design % /®

Indication: Secondary CVD prevention in T2DM patients with low HDL-C at high-risk
for MACE

IP; 100 mg RVX0D0222 or Placebo BID

Sereening BID Treatment End of Study / Follow-up
1-2 wks Until 250 MACE A whks Post end of Treatment

Stotin ondy Stetin + 1P (1:1 active:plocebo) Statin only
Randomization End of IP Treatment

Study
Major Adverse Cardiac Events ([MACE)  Wat.7, T GAEE. 1]

gl 250 MACE

Patient Population: T2DM & high risk CAD treated with high intensity statin therapy
and with a low level of HDL-C

a

In BETonMACE approximately 11% (n=250) of the pateehave compromised renal function at
randomization/baseline as defined by eGFR (estiangiamerular filtration rate) of 30 - <60
mL/min/1.732 , i.e., Chronic Kidney Disease (CKEgge 3A (eGFR 45 - <60), and stage 3B (eGFR 30 -
<45 mL/min/1.73?). Additionally, a number of patignvill develop de novo CKD during the trial, i.e.
having



eGFR>60 at randomization and declining to <60 mL/minB.during the course of the study. Estimated
mean treatment duration at termination of patienBETonMACE is 26 months (range 8-44 months).

The BETonMACE formaBatistical Analysis Plan (hereafter, “main SAP”) was initially submitted to
FDA on Sept 1, 2018 with clarifying amendment subedi June 2019. The current versiofrisal
Version 3.0, dated 10 June 2019. It includes as a secondary endpoint the apabetamr@acebo
effects on renal function, i.e., eGFR change witind between treatment arms over time, in the
patients with a baseline eGFR <60 mL/min/1.73aatdomization.

The purpose of this BETonMACE supplemental/“académgénal SAP is to pre-specify more
detailed analyses of the effect of randomizatioapgabetalone vs. placebo on renal function. The
analysis objectives are to evaluate the hypothibses

a) Apabetalone delays or reverses progression of GEBa( tissue effects)
b) Apabetalone lowers a composite of renal and CVisve
c) The effect of apabetalone on CVD events variesasgline CKD status

The analyses proposed in this renal SAP will by fade-specified and finalized prior to unblinding

the trial data. Except where otherwise indicatedjyses conducted under this SAP will use the same
general analysis conventions (e.g., statisticat@ghes, analysis sets, time point definitions) ets
documented in the main SAP.

Analysis Objective 1 —Evaluate the hypothesis #patbetalone delays or reverses progression of CKD
(renal tissue effects)

For the analyses below, we will define the followvgeven “baseline renal subgroups” of
BETonMACE patients:

» All patients (the full analysis set [FAS], as defthin the main SAP)
e CKD subpopulation (subset of FAS with baseline eGHBR mL/min/1.732)
0 CKD stage 3A subpopulation (subset with eGFR 460 mL/min/1.73?)
0 CKD stage 3B subpopulation (subset with eGFR 385 mL/min/1.73?)
* Non-CKD subpopulation (subset with baseline eGIBR mL/min/1.732)
» CKD subpopulation (subset of FAS with baseline eGBR mL/min/1.732)
* Non-CKD subpopulation (subset with baseline eGBR mL/min/1.732)

Baseline Characteristics

To characterize the baseline renal subgroups, We@meduce subgroup summaries (see example

Table 1 below) of baseline characteristics to ideldemographics, relevant concomitant medications a
baseline, ACS category (MI, UA +/- PTCA), statinguvastatin vs. atorvastatin), etc. overall and by
randomized treatment group. We will produce sinslangroup summaries of baseline clinical chemistry
(see example Table 2 below).



CKD Prevention Paradigm

To assess the effect of apabetalone on the prewvesitde novo CKD (prevention paradigm
assessment), we will evaluatethe non-CKD baseline renal subgroup(s):

a) Descriptives statistics (means, SDs, quantilesirieasured values, and absolute and percent
change from baseline by treatment at all time poifitt GFR, serum creatinine, serum albumin,
serum ALP, and hsCRP.

b) Linear mixed effects models of these analytesiig tio estimate change/year.

c) Counts and percentages (see example Table 3 bejotrgatment of number of patients
reaching different CKD stages based on eGFR <68, <30 <15 and dialysis during study,
within the first year, and within the second year.

d) Counts and percentages by treatment of numbertieihpswith:

i. eGFR decrease by 25%, 33.3 %, and 50% from bassdsgectively
ii. Serum-creatinine increase by 33.3%, 50% and 1068 fraseline, respectively

The above analyses will be conducted overall anskdyn subgroup (atorvastatin vs. rosuvastatin).
CKD Treatment Paradigm

To assess the effect of apabetalone on the preventislowing of progression of CKD (treatment
paradigm assessment), we will evaluatéhe CKD baseline renal subgroupthe same set of
analyses described in the “CKD Prevention Paradiggction above.

a) Figures Absolute and % Change in eGFR, serum-aieatiserum albumin over time, serum
ALP, hsCRP calculate changes over time, e.g. parfge the variables for each group Table 3
(example below) number of patients from the 6 gsogaching CKD stage with eGFR <60, <45,
<30, and <15 mL/min/1.732 and number of patienttisig dialysis (during study and estimated
per year for all variables).

b) number of patients in the 6 groups, who duringciingrse of the study:

i. have eGFR decrease 25%, 33.3 %*, and 50%, resphrctiv
ii. have an increase of serum-creatinine of 33.3%, 5886*100%, respectively
iii. require dialysis

Analysis Objective 2 — Evaluate the hypothesis #mpatbetalone lowers a composite of renal and CVD
events

We will define and analyze a composite of renal @i events in accordance with the approach taken
in the Credence study (Perkovic et al. NEJM Jun€@39). Since the post-ACS BETonMACE
population at baseline has higher CVD risk and ses®re degree of renal disease than in the Credenc
study, we adopt a composite event definition witkrgal component that is slightly relaxed to alfow
more renal events. The “renal/CV composite” ismedi as the first of either broadly defined MACE (as
defined above) or a “renal event” defined by a >5¥um creatinine increase from baseline or a
>33.3% eGFR decrease from baseline.



We will conduct analyses of time to first renal/€dmposite event consisting of:

(a) Kaplan-Meier analysis by treatment

(b) Estimation of the hazard ratio (HR) with 95% coefide interval using a Cox proportional
hazard model with stratification by country andistaA log-rank statistic will be used.

(c) Additional subgroup analyses as described in the AP (including the rosuvastatin and
atorvastatin subgroups), if warranted by the oVeealilts.

We will also conduct analyses of total (first aedurrent) renal/CV composite events consisting of:

(a) Estimation of the mean cumulative incidence funddiby treatment

(b) Estimation of the hazard ratio with 95% confidemtervals based on the Andersen-Gill
generalization of the Cox model using a randonitjraiffect (per subject with gamma
distribution). A Wald test will be used for testitige significance of the treatment effect. As in
the main SAP, an analysis stratified by country statin will be used.

(c) Additional subgroup analyses as described in the AP (including the rosuvastatin and
atorvastatin subgroups, as well as age, sex, haddbL, HDL, hsCRP, etc.), if warranted by
the overall results.

Similar analysis will also be conducted on the freoaponent (>50% serum creatinine increase from
baseline or a >33.3% eGFR decrease from baselme.a

Analysis Objective 3 — Evaluate the hypothesis thateffect of apabetalone on CVD events varies by
baseline CKD status

The main SAP includes analyses of CVD events bgsup for the CKD (eGFR <60) and Non-CKD
(eGFR

>60) baseline renal subgroups. We will also con@dD event analyses for the additional baseline
renal subgroups defined above (CKD stage 3A and G&De 3B). These analyses will include analyses
of total (first and recurrent) broadly defined MAQine to first 3P-MACE, CV mortality, and all-caais
mortality. Given the high prevalence of congestieart failure in the CKD population we will also
calculate CV-death, CHF hospitalizations (first aotal) alone and together (ref. DAPA-HF, McMurray
et al. ESC 2020).

Similar apabetalone vs. placebo analysis for edfentevents will also be performed for eGFR <90
vs. eGFR =>90.

*Contingency analyses based on archive sample bl@nanalysis.

Following a statistically significant favorable et on eGFR by apabetalone vs. placebo,
additional analysis may be performed and assessdxh$eline and change characteristics,
including:

e Cystatin C (as creatinine independent GFR assesgmen

e Parathyroid Hormone (PTH),

* Vitamin D, Vitamin B6/pyridoxal-5'-phosphate ((PL.P)

e Pyrophosphate (PPi), Osteoprotegerin, and,

« Klotho and FGF23 (established risk factor for optwosis and CHF).



For general rationale, see Figure below and Luun@017 (Lu X, Hu MC. Klotho/FGF23 Axis in
Chronic Kidney Disease and Cardiovascular Disdfisiney Dis (Basel). 2017 Jul;3(1):15-23).
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In addition, following significant effects on eGFRdicating renal function preservation, a non-bdéhs
proteomics assessment will be considered. The igeis to better understand the detailed MoA of
apabetalone on renal tissue preservation.

Urine analysis for protein/creatinine-ratio is peniied in Russia at baseline, 6 months and yearty. W
only expect about 4 patients to have CKD and twizepts with CKD to be treated with apabetalone out
of the 35 Russian participants. As anecdotal casewill follow over-time-change in urine protein-to
creatinine-ratio and change in serum eGFR, creatjrdlbumin, hsCRP and ALP.

Missing values For addressing missing values Mixed-Effect Md@epeated Measure (MMRM) model
will be applied as a rule, and when not appropiegéevalue-carried-forward model. Reference: Sjddi
0%, Hung HM, O'Neill R. J Biopharm Stat. 2009;19(2)7246. MMRM vs. LOCF: a comprehensive
comparison based on simulation study and 25 NDAs#ds.



Table 1. Baseline demographics, all patients, nonKD, CKD, CKD stage 3a, CKD stage 3B (5

groups)
Parameter

Age (years)

Male (%)

Cucasian (%)

Randomizatiion inclusion criteria;
Acute coronary syndrome/myocardial infarction
Unstable angina

PTCA/stenting

Diabetes History (medium years)
History of taking diabetes medication Yes%
History of taking diabetes medication No%
HbA1c>6.5% at Visit 1

BMI (kg/m2)

Hypertension (%)

ACS history (%)

Smoker (%)

Standard of care medication;

Insulin (%)

Oral DM medication (%)

Metformine

Sulfonylureas

glyburide/glibenclamide(DiaBeta, Glynase, or Micasm)

glimepiridine(Amaryl)
chlorpropamide(Diabinase)
glipizide (Glucotrol)
tolazamide) (Tolinaze)
Tolbutamide

GLP-1 agonist (%)

exenatide (Byetta/Bydureon)

liraglutide (Victoza, Saxenda)

lixisenatide (Lyxumia)

albiglutide (Tanzeum)

dulaglutide (Trulicity)

semaglutide (Ozempic)

SGLT2 inhibitor (%)
canagliflozin (Invokana)
dapagliflozin (Farxiga)
empagliflozin (Jardiance)
empagliflozin/linagliptin
(Glyxambi)
empagliflozin/metformin
(Synjardy)
dapagliflozin/metformin (Xigduo XF

Atorvastatin (%)

Rosuvastatin (%)

ACE-inhib.

lisinopril (Zestril), benazepril (Lotensin) and daaril

(Vasotec

ARBs

losartan(Cozaar), valsartan (Diovan) and irbesaia@apro)

B-blockers (%)
Antiplatelet agents (%)
Double antiplatelets agents (%)

*Mann-Whitney U-test, Groups 1-2, 1-3, 2-3, 4-5

All patients (n=)

non-CKD (n=)

CKD eGFR 30- CKD Stage 3A (n=)CKD Stage
59 3B



Table 2. Baseline serum chemistry CKD populations

Parameter All patients (n=) non-CKD (n=) CKD/eGBR59 CKD Stage 3A (n=) CKD Stage 3B

Alkaline PhosphatadeU/L (n=)
eGFR, mL/min/1.73 m2 (n=)
Albumin, g/dL

LDL-C, mg/dL

(n=) HDL-C,

mg/dL (n=)

Apolipoprotein AIt, mg/dL (n=
hsCRP, mg/L (n=)
Fibrinoger, mg/L (n=)
HbAlc, % (n=)

Platelets, 19 L (n=)

NLR, ratio (n=)

LD

Bilirubin

GGT

other values are from visit 1/screening

Statistical analysis groups 1-2, 1-3,2-3, 4-5

Table 3. Apabetalone all, apabetalone + Rosuvdedalne +Atorva vs. placebo all, placebo
+Rosuva, placebo + Atorva (total 6 groups) effaécisreventing non-CKD patients (eGER >60
mL/min/ 1.73?) deteriorate to CKD stages

Non-CKD population reaching ~ ABL All  ABL Rosuv#BL Atorva Placebo All PL Rosuva PL Atorva
During study eGFR; All
<60

<45

<30

<15

starting dialysis

First year;

<60

<45

<30

<15

starting dialysis



Supplemental Table A: Minimally adjusted hazard ratos (HR) for composite and component events in apaktalone vs placebo
across CKD status for major adverse cardiovasculaevents (MACE).

| eGFR < 60 ml/min/1.73 A eGFR> 60 ml/min/1.73 n?
HR HR Int.
(95% CI) (95% CI) P-Value
Primary Outcome
| MACE 0.5([0.26,0.96] 0.94[0.73,1.22] 0.032
Composite Events
| MACE + CHF 0.48[0.26,0.89] 0.89[0.70,1.14] 0.033
Components
CV death 0.47[0.18,1.21] 0.98 [0.63,1.54] 0.12
Non-fatal Ml 0.60 [0.27,1.34] 0.88 [0.63,1.22] 0.26
Non-fatal stroke 0.55[0.11,2.79] 1.35[0.62,2.94] 0.20
CHF hospitalization 0.2€[0.07,0.94] 0.74 [0.45,1.24] 0.12

Abbreviations: eGFR, estimated glomerular filtratiate; CKD, chronic kidney disease; MACE, majoverde cardiovascular events; HCHF, hospitalizafion
congestive heart failure; CHF, congestive healtfai

Shown are HRs and 95% Cls for indicated compositec@amponent endpoints. All analyses are strdtiide statin and country, in accordance with thenpry
analyses? Interaction P-value tests for difference by CKBXss in the effect of apabetalone on event rates.
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Mexico (367 patients enrolled): Jose Garza RuiZHMnternal Medicine Clin Trials,
Monterrey); Jorge Carrillo (Hospital Central Dr &gio Morones Prieto, San Luis Potosi); Luis
Alejandro Nevarez Ruiz (Investigacion en Salud ydelismo S.C., Chihuahua); Pedro Garcia
Hernandez (Hospital Universitario Dr. Jose Eleot&bnzalez, Monterrey); Maria
Arechavaleta-Granell (Arechavaleta Granell MaribRlgsario, Guadalajara); Manuel De los

Rios Ibarra (Centro Para el Desarrollo de la Medigi de Asistencia Especializada SC,



Culiacan); Raul Velasco-Sanchez (Hospital Dr Arigedfio Universidad Autonoma de
Guadalajara AC, Zapopan); Hugo Laviada Molina (@ede Desarrollo Biomédico,

Merida); Lucas Solis Morales (Centro de Alta Espkdad Dr. Rafael Lucio, Xalapa); Efrain
Montano Gonzalez (Centro de Investigacion Medicadgjica y de Terapia Avanzada S.C.,
Gudalajara); Guillermo Llamas Esperéon (Hospitaldzdbégica Aguascalientes, Aguascalientes);
Edmundo Alfredo Bayram Llamas (Fundacion Cardioukssade Aguascalientes AC,
Aguascalientes); Cynthia Mustieles Rocha (InvesimaBiomedica Aplicada de Hidalgo S.A.
de C.V., Pachuca); Rodrigo Suarez-Otero (INBIOMEDW&uca, Toluca); Manuel Aguilera
Real (Centro de Investigacion Biomedica y FarmacauCiudad de México); Eliud Montes
Cruz (Fundacion de Atencion e Investigacion Médlicalavista S.C., Ciudad de

México); Humberto Alvarez Lopez (Dr. Humberto AlearLopez, Zapopan); Susano Lara Vaca
(Hospital Angeles Leon, Ledn); Guillermo FanghaBalmon (Clinica Integral del Paciente
Diabetico y Obeso, Mexico City); Carlos Hernandezrdra (Instituto Cardiovascular de
Monclova, Monclova); Joel Rodriguez Saldafa (Diabétotal, S.A de C.V., Pachuca); Elier
Pedroza Garcia (Centro de Investigacion y AtendeiDiabetes, Endocrinologia y Nutricion,
Durango); Maricela Vidrio Velazquez (Unidad de Istigacion Clinica Cardiometabolica de
Occidente SC, Guadalajara); Ignacio Rodriguez BxsoiCardioarritmias e Investigacion S.C.,
San Luis Potosi).

Netherlands (4 patients enrolled): Bas Hamer (MeaMeEdisch Centrum, Amersfoort); Ton
Slagboom (OLVG locatie Oost, Amsterdam).

Poland (165 patients enrolled): Aleksander Zurako\idalopolskie Centrum Sercowo-
Naczyniowe, Chrzanow); Marcin Debinski (Polsko-Agi@nskie Kliniki Serca, Dabrowa

Gornicza); lwona Kobielusz-Gembala (Medicome Sp.az, Oswiecim); Radoslaw Bartkowiak



(Niepubliczny Zaklad Opieki Zdrowotnej Centrum UglMedycznych Promont-Med., Kielce);
Marek Rajzer (Zespol Przychodni Specjalistyczny¢ABYEND-COR Sp. z 0.0., Krakéw);
Adam Witkowski (Instytut Kardiologii im Prymasa Tigslecia Kardynala Stefana
Wyszynskiego, Warzawa); Alicja Kowalisko (Centrurardiologiczne Pro Corde Sp. z 0.0.
Niepubliczny Zaklad Opieki Zdrowotnej, Wroclaw); k& Piepiorka (Gabinet
Kardiologiczno-Internistyczny, Gdynia); Karol Star{Polsko-Amerykanskie Kliniki Serca,
Nysa); Michal Domzal (Rodzinne Centrum Zdrowia, Otk); Janusz Korecki (Podlaski
Osrodek Kardiologii Poradnia Prywatna, BialystdRimuald Korzeniak (Niepubliczny Zaklad
Opieki Zdrowotnej Specjalistyczna Przychodnia Lekar"MEDIKARD", Plock); Lukasz
Mazurkiewicz (Centrum Medyczne doktorA, Warszawaya Mirek-Bryniarska (Szpital
Specjalistyczny im. Jozefa Dietla w Krakowie, KraRpMaciej Banach (Uniwersytecki Szpital
Kliniczny im. Wojskowej Akademii Medycznej Centrgliszpital Weteranow, Lodz); Katarzyna
Madziarska (WRO MEDICA, Wroclaw); Adam MlodziankokvgPolsko-Amerykanskie Kliniki
Serca, Mielec); Barbara Rewerska (Diamond Clinigkéw); Zbigniew Gaciong
(Niepubliczny Zaklad Opieki Zdrowotnej AURUM, Waesza); Maciej Mazurkiewicz
(Prywatna Praktyka Lekarska MAZ-MEDICA Maciej R. kiakiewicz, Lodz).

Russian Federation (112 patients enrolled): lvaksuaov (Research Cardiology Institute of
Tomsk Scientific Center of RAMS Siberian Branchyigk); Yuri Shvarts (Saratov State
Medical University, Saratov); Larisa Khaisheva (Mupal Budgetary Healthcare Institution
City Emergency Hospital); Vasily Samitin (State Hleeare Institution Regional Clinical
Cardiologic Dispensary, Saratov); Svetlana Boldu@&ath-West State Medical University n.a.
l.I. Mechnikov, St. Petersburg); Mikhail Zykov (€iHospital #4, Sochi); Olga Barbarash

(Research Institute of Complex Cardiovascular Ratfyp Kemerovo); Victor Kostenko (St



Petersburg City Outpatient Clinic #109, St. Petargp Elena Kulibaba (State Budgetary
Healthcare Institution of Vladimir Region City Hag No. 4, Vladimir); Olga Smolenskaya
(Ural State Medical University, Yekaterinburg); Klay Tarasov (Federal Budget Healthcare
Institution Medici - sanitary unit of Ministry ohternal affairs of Russ, Kemerovo); Zaur
Shogenov (Moscow City State Budgetary Healthcasétution City Clinical Hospital named
after V.V. Veresayev, Moscow); Leonid Strongin §Citospital 13, Nizhniy Novgorod);
Anatoly Kuzin (City Clinical Hospital #6, Chelyalsik); Valeriy Makukhin (Krasnodar Regional
Clinical Hospital #2, Krasnodar); Konstantin Nikela(State Budgetary Healthcare Institution of
Novosibirsk Region City Clinical Hospital No. 19p¥osibirsk); Sergey Tereschenko (Russian
Cardiology Research and Production Center, Moschadalya Vezikova (Republican Hospital
n.a. V.A. Baranov, Petrozavodsk).

Serbia (462 patients enrolled): Vladimir MiloradoyClinical Center Kragujevac, Kragujevac);
Milan Pavlovic (Clinical Center Nis, Nis); Marinaeljanin llic (Institute Niska Banja, Niska
Banja); Dragan Simic (Clinical Center of Serbialdade); Georgina Pudar-Brankovic
(Euromedik, Belgrade); Tanja Jozic (Clinical CerdeBerbia, Belgrade); Slobodan Dodic
(Institute of Cardiovascular Diseases of VojvodiBeemska Kamenica); Arsen Ristic (Clinical
Center of Serbia, Belgrade); Sasa Hinic (Clinicakpital Center Bezanijska Kosa, Belgrade);
Vladimir Mitov (Health Center Zajecar, Zajecar);tlsa Stokuca-Korac (Institute of
Cardiovascular Diseases Dedinje, Belgrade); Eda&i& (Clinical Centre of Vojvodina, Novi
Sad); Vera Celic (KBC Dr Dragisa Misovic DedinjeglBrade); Nebojsa Despotovic (Clinical
Hospital Centar Zvezdara, Belgrade); Dragan Di(littitary Medical Academy, Belgrade);
Biljana Putnikovic Tosic (Clinical Hospital CentZemun, Belgrade); Aleksandar Selakovic

(General Hospital Uzice, Uzice).



Slovakia (169 patients enrolled): Daniel Pella (IAR D&R, s.r.o. Kosice, Kosice); Milan
Banik (MEDI M&M s.r.o., Moldava nad Bodvou); Jandaeko (CARDIO D&R, s.r.o. Kosice,
Kosice); Karol Micko (KARDIOMED s.r.0., Lucenec)jor Duris (Cardioinvest s. r. 0., Nove
Zamky); Martin Kokles (Univerzitha nemocnica Brédis, Bratislava); Beata Lachova (DIAB
s.r.o., Roznava); Andrej Dzupina (ALIAN, s.r.0, Bajov); Juraj Mazur (Kardio-Onkologia,
s.r.o., Dolny Kubin); Ingrid Buganova (MEDIVASA ., Zilina); Milan Behuncik
(Nemocnica Zeleznicne zdravotnictvo Kosice — ZVHIRAVIA - PPDS, Kosice); Silvia
Vadinova (Nemocnica s poliklinikou Nove Mesto naahdm n.o., Nove Mesto nad Vahom).
Taiwan (38 patients enrolled): Hung-1 Yeh (Mackagrkbrial Hospital-Taipei branch, Taipei);
Chern-En Chiang (Taipei Veterans General Hospi@hei); Cheng-Hen Lee (National Cheng
Kung University Hospital, Tainan); I-Chang Hsieth@g Gung Medical Foundation Linkou
Branch, Taoyuan); Lin Jiunn-Lee (National Taiwanugnsity Hospital, Taipei); We-Hsiang Lin
(Tri-Service General Hospital, Taipei); Yen-Wen \(iar Eastern Memorial Hospital, New
Taipei); Chien Hsun Hsia (Changhua Christian Hasp&hanghua); Ping Han Lo (China

Medical University Hospital, Taichung).





