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Introduction: Evocalcet is an oral calcimimetic agent with proven efficacy and safety in treating secondary
hyperparathyroidism (SHPT) in Japanese patients on dialysis.

Methods: This randomized, double-blind, intrapatient dose-adjustment, parallel-group, international
multicenter study compared the efficacy and safety of evocalcet versus cinacalcet for 52 weeks in East
Asian hemodialysis patients with SHPT.

Results: In total, 203 and 200 patients were randomized to receive evocalcet or cinacalcet, respectively
(overall, 70.1% had baseline intact parathyroid hormone (PTH) levels =500 pg/ml, with no between-group
difference). Mean percentage changes in intact PTH levels from baseline were —34.7% and —30.2% in the
evocalcet and cinacalcet groups at 52 weeks (between-group difference —4.4%, 95% confidence interval
[CI] —13.1%, 4.3%, below the predefined 15% noninferiority margin). Overall, 67.3% and 58.7% of patients
in the evocalcet and cinacalcet groups, respectively, achieved =30% decrease in intact PTH levels from
baseline (between-group difference 8.6%; 95% Cl —1.8%, 19.1%). No major safety concerns were observed.
Gastrointestinal adverse events (AEs) were significantly less frequent with evocalcet compared with
cinacalcet (33.5% vs. 50.5%, P = 0.001), whereas the incidence of hypocalcemia did not differ.

Conclusion: Evocalcet might be a better alternative to cinacalcet for East Asian patients on hemodialysis
with SHPT.
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he number of patients under maintenance dialysis
therapy is increasing in East Asian countries, such
as China, South Korea, and Japan."” Mineral and bone
disorder due to chronic kidney disease (CKD-MBD) is
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prevalent in patients on dialysis.” SHPT is one of the
common complications in CKD-MBD, triggered by
hyperphosphatemia, decreased renal production of
active vitamin D3, failure in renal calcium (Ca) reab-
sorption with decreased intestinal Ca absorption, and
resulting hypocalcemia. In addition, PTH, which in-
hibits phosphorus (P) reabsorption from urine and
stimulates active vitamin D3 production, is secreted from
the parathyroid gland. Therefore, hyperphosphatemia
and hypocalcemia further persist, and the chronic
stimulation leads to parathyroid hyperplasia and a state
of excessive PTH secretion.”

SHPT leads to a series of pathological conditions
including bone fragility, ectopic calcification, and pain,
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in addition to vascular calcifications and atheroscle-
rosis.’ It is, therefore, necessary to control PTH, P, and
Ca levels in patients with SHPT. Treatment goals (i.e.,
target ranges) have been established in international
practice guidelines such as Kidney Disease Outcome
Quality Initiative guidelines and The Kidney Disease
Improving Global Outcomes.”” Current SHPT treat-
ment options include active vitamin D preparations,
phosphate binders, the oral calcimimetic agent cina-
calcet hydrochloride (hereafter referred to as cina-
calcet), and the intravenous agent etelcalcetide,” which
has recently become available in East Asia.’

Cinacalcet has been shown to reduce intact PTH
(iPTH)and concurrently high levels of Caand P, 19 thus
improving CKD-MBD management regarding cardio-
vascular outcomes, fractures, and attenuation of vascular
and cardiac valve calcifications.'*"” In the EVOLVE trial,
cinacalcet led to nominally significant decreases in the
risk of death or first myocardial infarction, hospitaliza-
tion for unstable angina, heart failure, or a peripheral
vascular event.'* Furthermore, in the ADVANCE trial,
cinacalcet combined with vitamin D decreased vascular
and cardiac valve calcification scores.'’

Cinacalcet can result in gastrointestinal AEs that
patients perceive as burdensome and that can interfere
with dose adjustments or hinder treatment adher-

1419 1 addition, cinacalcet strongly inhibits cyto-
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ence.
chrome P450 (CYP) 2D6 and is metabolized by CYP3A4.”
Etelcalcetide is an intravenous calcimimetic approved
for treating SHPT in patients undergoing hemodialy-
sis.”’ It has become a suitable option, particularly in
patients with poor treatment adherence’’; however, in a
head-to-head comparison of etelcalcetide and cinacalcet,
no significant difference was observed between the 2 in
gastrointestinal AEs, such as self-reported nausea and
vomiting.8 Therefore, there is a need for new-generation
drugs with fewer gastrointestinal AEs and a lower risk of
drug interactions.

Evocalcet is a new oral calcimimetic agent with long-
term efficacy and safety for SHPT demonstrated in
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clinical studies in Japan.”**® Evocalcet has been shown
to be noninferior to cinacalcet, and patients treated
with evocalcet had a lower incidence of gastrointestinal
drug-related AEs than with cinacalcet.”” Evocalcet does
not strongly inhibit major CYP isoforms; therefore, it is
considered likely to become an easy-to-use treatment
option in terms of drug interactions.”” Considering that
the current evidence on evocalcet safety and efficacy
for SHPT is from Japan only, it is necessary to confirm
these results in other East Asian populations. There-
fore, this study aimed to compare the efficacy and
safety of evocalcet orally administered once daily for 52
weeks in East Asian patients with SHPT receiving
hemodialysis.

METHODS

Study Design, Setting, and Procedures

This was a randomized, double-blind, intrapatient,
dose-adjustment, parallel-group study conducted at 44
sites in East Asia, including mainland China, South
Korea, Taiwan, and Hong Kong Special Administrative
Region between April 9, 2019 and September 23, 2021.
The ethical review boards of the participating sites
approved the study protocol. The study was conducted
following the principles described in the Declaration of
Helsinki, The International Council for Harmonization
of Technical Requirements for Pharmaceuticals for
Human Use, Good Clinical Practice Guidelines, and the
regulations in each region. All patients provided
written informed consent to participate in this study.
The study was registered at Clinicaltrials.gov under the
identifier NCT03822507.

Cinacalcet was the active control, and the treatment
duration was 52 weeks, comprising a 50-week dose
adjustment period and a 2-week evaluation period.
Screening assessments were conducted 30 days before
the initial dose of the study drug (Figure 1).

For randomization, eligible patients were allocated in
a 1:1 ratio to the evocalcet or cinacalcet group using a

Week 50 Week 52

Screening

Adjustment
50 weeks

Evaluation
2 weeks

Evocalcet (active) 1-12 mg
Cinacalcet (placebo) 25-100 mg

Informed consent
Screening?
Randomized

Evocalcet (placebo) 1-12 mg
Cinacalcet (active) 25-100 mg

Figure 1. Study design.

*The screening assessments were conducted within 30 days prior to the first dose of study drug.
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dynamic allocation procedure. iPTH level at screening
(<500 pg/ml, =500 and <1000 pg/ml, or =1000 pg/ml),
status of cinacalcet hydrochloride use, country, and
investigative site were used as stratification factors.
Randomization was performed using an interactive web
response system. The blinding method used was a
double-dummy, double-blind design. The master
randomization list of the study and created code-break
were securely stored until unblinding or in case of
emergency.

Study treatment was started before the dialysis
session on the day of the longest dialysis interval. Pa-
tients were administered the study drug orally. The
dose-adjustment period was from week O to 49 (until
the day before the week 50 visit). The starting dose of
evocalcet was 1 mg in patients with an iPTH level
of <500 pg/ml and 2 mg in those with an iPTH level
of =500 pg/ml, as measured at screening. The starting
dose of cinacalcet hydrochloride was 25 mg for all
patients, regardless of the iPTH level at screening. The
evaluation period was from week 50 to 52. The dose
prescribed at week 49 was maintained without further
adjustments throughout the evaluation. However, dose
reduction or interruption was allowed.

The dose was adjusted based on the following criteria
and was increased (by 1 mg for evocalcet and 25 mg for
cinacalcet) if the current dose was maintained for =3
weeks and the iPTH level at the last scheduled visit
before the dose change was >300 pg/ml; corrected serum
Calevel at the last scheduled visit before the dose change
was =8.4 mg/dl; or the investigator determined that the
dose increase would not affect the patient’s safety. If the
dose of cinacalcet reached 100 mg, only the dose of
evocalcet was increased. The dose was reduced (by 1 mg
for evocalcet and by 25 mg for cinacalcet) if the iPTH
level decreased to <150 pg/ml or the investigator
determined that the dose reduction was necessary due to
AE onset and to ensure patient safety. The dose was
interrupted if the corrected serum Ca level decreased
to =7.5 mg/dl or the investigator determined that the
dose interruption was necessary due to AE onset.

Prohibited medications or procedures were cina-
calcet, bisphosphonates, denosumab, teriparatide,
parathyroidectomy/parathyroid  intervention, and
peritoneal dialysis. Active vitamin D preparations and
derivatives, phosphate binders, and Ca preparations
were permitted but restricted. Detailed criteria for
these concomitant medications and therapies are pro-
vided in the Supplementary Methods.

Patients

This study targeted patients with SHPT receiving
hemodialysis. Patients were included if they were
aged =18 years at the time of consent (the cut-off age
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depends on local laws) with stable kidney failure, un-
dergoing hemodialysis 3 times per week for at least 12
weeks before screening, and had centrally measured
iPTH of >300 pg/ml and serum-corrected Ca of =9.0 mg/
dl at screening.

The main exclusion criteria were as follows: treat-
ment with cinacalcet hydrochloride within 2 weeks
before screening; change in the dose or dosing regimen
of an activated vitamin D drug or its derivative,
phosphate binder, or Ca preparation within 2 weeks
before screening; or the start of treatment with such
drugs within 2 weeks before screening; and change in
prescribed conditions of dialysis (dialysate Ca concen-
tration, prescribed dialysis time, and prescribed
number of dialysis sessions per week) within 2 weeks
before screening. Full eligibility criteria are provided in
the Supplementary Methods.

Efficacy End Points

The primary end point was the mean percentage
change in iPTH level from baseline. Several secondary
end points were evaluated, including the number and
percentage of patients achieving a mean percentage
decrease in iPTH level of =30% (percentage
change = —30%) from baseline. The number and
percentage of patients achieving a mean iPTH level
of =150 pg/ml and =300 pg/ml and iPTH level, cor-
rected serum Ca level, and serum P level during the
evaluation period were also assessed.

Exploratory end points were whole PTH level, intact
fibroblast growth factor 23 (FGF23) level, and corrected
serum Ca—P product and bone metabolic markers
(bone-specific alkaline phosphatase [BAP], tartrate-
resistant acid phosphatase 5b [TRACP-5b], and total
N-terminal propeptide of type 1 procollagen [P1NP]).

Safety

Safety evaluations included the frequency of AEs, AEs
associated with upper gastrointestinal disorders, clini-
cally relevant changes in laboratory values, vital signs,
or 12-lead electrocardiogram. MedDRA Version 24.0
was used to code AEs.

Laboratory Measurements

All clinical parameters were measured at a central
laboratory. For intact PTH measurements, plasma
samples were obtained and analyzed by electro-
chemiluminescence assay (Cobas e601; Roche
Diagnostics GmbH, Mannheim, Germany). For iFGF23,
plasma samples were analyzed by enzyme-linked
immunosorbent assay (human FGF23 [intact];
Immutopics Inc., San Clemente, CA, USA).

Kidney International Reports (2023) 8, 2294-2306
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Statistical Analysis

Sample size rationale and calculations are described in
the Supplementary Methods. The data sets analyzed
were the primary efficacy set (referred to as the full
analysis set [FAS]), per-protocol set, and safety analysis
set. For the primary end point, descriptive statistics,
and corresponding 95% CI were calculated for each
treatment group. For the secondary end points, the
number and percentage of patients achieving the target
for each of the different end points were calculated for
categorical data; descriptive statistics were calculated
for continuous data.

For the primary analysis, the difference in the mean
percentage change in iPTH level from baseline be-
tween treatment groups (evocalcet group—cinacalcet
group) and the 95% CI for the difference was calcu-
lated. When iPTH was missing, missing data were
imputed using multiple imputation analysis. Non-
inferiority was demonstrated when the upper bound
of the 2-sided 95% CI for the difference between the
treatment groups (evocalcet group—cinacalcet group)
was under the mnoninferiority margin of 15%.
Furthermore, if noninferiority was confirmed in the
primary end point, the noninferiority of the secondary
end point, number, and percentage of patients
achieving a mean percentage decrease in iPTH level
of =30% from baseline, was demonstrated when the
lower bound of the 2-sided 95% CI for the difference
between the treatment groups was over the non-
inferiority margin of —15%.

For the incidences of gastrointestinal AEs (i.e.,
vomiting, abdominal discomfort, abdominal distension,
nausea, and decreased appetite) by treatment group,
the Clopper—Pearson method was used to calculate the
95% CI for evocalcet and cinacalcet. The 95% CI for
between-group differences between evocalcet and
cinacalcet was calculated using the Wald test method
and the P-values using Fisher exact test.

CLINICAL RESEARCH

The significance level was 5%, and statistical hy-
pothesis tests were 2-sided. The statistical software
used for the analysis was SAS version 9.4 (SAS Insti-
tute, Cary, NC).

RESULTS

Patient Disposition

Of the 531 patients who consented to participate, 404
patients met the study criteria and were randomly
assigned to treatment: 203 and 200 patients to the evo-
calcet and cinacalcet groups, respectively. All random-
ized patients received the study medication, except le in
the cinacalcet group, who withdrew at their own
decision.

Overall, 83 patients (20.6%) discontinued the study:
40 patients (19.7%) and 43 patients (21.5%) in the
evocalcet and cinacalcet groups (SAF), respectively.
The most common reason for discontinuation was
withdrawal by the patient (20 [9.9%], evocalcet group;
19 [9.5%], cinacalcet group), followed by withdrawal
by the investigator due to AE onset (5 [2.5%], evocalcet
group; 8 [4.0%], cinacalcet group), withdrawal due to
continuous dose interruption for >4 weeks (7 [3.4%],
evocalcet group; 5 [2.5%], cinacalcet group), and other
reasons (5 [2.5%)] in each group) (Figure 2).

Patient Characteristics

In both groups (FAS), most patients were male
(62.8% and 64.8% in the evocalcet and cinacalcet
groups, respectively) with a mean age (& SD) of
53.0 (12.1) and 52.0 (13.2) years, respectively; in
each group, only 20.1% and 17.3%, respectively of
patients were aged =65 years. In the evocalcet and
cinacalcet groups, respectively, most patients were
from China (including Hong Kong Special Admin-
istrative Region) (69.3% and 69.4%), followed by
Taiwan (19.6% and 20.9%) and South Korea
(11.1% and 9.7%).

[ All patients consented set (N = 531)

)

l—-[ Screen failure (n = 127) ]

[ All patients randomly assigned set (n = 404) ]

l

(n=a03 )

[ Number of patients having r ived any study

!

Evocalcet (n = 203) ]

l

Discontinuation (n = 40)

« Withdrawal by patient (n = 20)

« Enrollment criteria not met (n = 3)

» Withdrawal due to TEAE onset (n = 5)
« Dose interruption >4 weeks (n =7)

« Other (n=5)

Cinacalcet (n = 200) ]

Discontinuation (n = 43)

« Withdrawal by patient (n = 19)

« Enrollment criteria not met (n = 6)

« Withdrawal due to TEAE onset (n = 8)
« Dose interruption >4 weeks (n = 5)

« Other (n = 5)

[ Study completed (n = 163) ] [ Study completed (n = 157) ]

Figure 2. Patient disposition. TEAE, treatment-emergent adverse event.
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Table 1. Demographics and other characteristics at baseline (FAS)

Evocalcet Cinacalcet Total
Patient characteristics (n = 199) (n = 196) (N = 395) P-value
Age®, yrs, mean (SD) 53.0 (12.13) 52.0 (13.16) 52.5 (12.65) 0.449°
Median (min, max) 54.0 (26, 79) 53.0 (26, 90) 53.0 (26, 90) 0.425°
=65 yrs, n (%) 40 (20.1) 34 (17.3) 74 (18.7) 0.483'
Sex, n (%)
Male 125 (62.8) 127 (64.8) 252 (63.8) 0.681"
Female 74 (37.2) 69 (35.2) 143 (36.2)
Region, n (%)
China (including Hong Kong SAR) 138 (69.3) 136 (69.4) 274 (69.4) 0.877'
Taiwan 22 (11.1) 19 (9.7) 41 (10.4)
South Korea 39 (19.6) 41 (20.9) 80 (20.3)
Body mass index” (kg/m?), mean + SD 240+ 4.0 239 + 4.1 240+ 4.0 0.786°
Serum iPTH (pg/ml), mean + SD 778.4 + 421.24 807.7 + 517.67 - 0.537¢
<500 53 (26.6) 65 (33.2) 118 (29.9) 0.182'
500-1000 98 (49.2) 79 (40.3) 177 (44.8)
=1000 48 (24.1) 52 (26.5) 100 (25.3)
Corrected serum Ca level (mg/dl) 9.77 + 0.653 9.73 +£ 0.768 - 0.625¢
Baseline serum P level® (mg/dl) 6.35 + 1.633 6.35 £+ 1.931 0.999
<55 61 (30.7) 67 (34.2) 128 (32.4) 0.432"
=55 138 (69.3) 128 (65.3) 266 (67.3)
Missing 0 1 (0.5) 1(0.3)
Use of cinacalcet hydrochloride
Yes 111 (65.8) 111 (56.6) 222 (56.2) 0.864'
No 88 (44.2) 85 (43.4) 173 (43.8)
Use of active vitamin D preparations
Yes 119 (59.8) 122 (62.2) 241 (61.0) 0.618'
No 80 (40.2) 74 (37.8) 154 (39.0)
Presence or absence of underlying
diabefic nephropathy
Yes 17 (8.5) 21 (10.7) 38 (9.6) 0.464'
No 182 (91.5) 175 (89.3) 357 (90.4)
Dialysis history (yrs)
<10 123 (61.8) 114 (58.2) 237 (60.0) 0.497'
=10 76 (38.2) 81 (41.3) 157 (39.7)
Missing 0 1 (0.5) 1(0.3)
Ca concentration in dialysis
solution (mEg/l)
2.5 49 (24.6) 52 (26.5) 101 (25.6) 0.682'
2.75 0 0 0
3.0 143 (71.9) 138 (70.4) 281 (71.1)
Other 7 (3.5) 6 (3.1) 13 (3.3)
Dialysis type
HD 120 (60.3) 110 (66.1) 230 (568.2) 0.114'
HDF 13 (6.5) 6 (3.1) 19 (4.8)
Other 66 (33.2) 80 (40.8) 146 (37.0)
Initial dose of study drug
Evocalcet T mg 62 (31.2) 65 (33.2) 127 (32.2) 0.540'
Evocalcet 2 mg 137 (68.8) 131 (66.8) 268 (67.8)
Ca, calcium; FAS, full analysis set; HD, hemodialysis; HDF, hemodiafiltration; P, phosphorus; PTH, parathyroid hormone; SAR, Special Administrative Region.
2Calculated relative to informed consent date for non-Koreans. Age was collected on case report forms for South Koreans.
®Body mass index (kg/m?) = weight (kg) / height at baseline (m)%
“Baseline was defined as the last nonmissing measurement taken prior to the date of first administration of any study medication.
dp.value based on ttest.
®P-value based on generalized Wilcoxon test.
fP-value based on chi-squared test.
The percentage of patients in each category was relative to the total number of patients in the relevant analysis set.

In both groups, more than 65% of patients had iPTH 50% had used cinacalcet and/or active vitamin D
level =500 pg/ml, more than 60% had =9.5 mg/dl preparations and had continued dialysis for <10 years.
corrected serum Ca level, and more than 65% had Regarding underlying conditions at baseline, most
serum P =5.5 mg/dl at baseline. Furthermore, over patients in both treatment groups did not have diabetic
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nephropathy. In general, no notable differences
between the evocalcet and cinacalcet groups were
observed regarding demographic and baseline charac-
teristics (Table 1). The mean dosage during the evalu-
ation period (ad hoc) was 4.3 & 3.2 mg in the evocalcet
group and 49.4 & 32.5 mg in the cinacalcet group.

Efficacy

Primary End Point

Mean percentage changes in iPTH levels from baseline
during the evaluation period were —34.7% in the
evocalcet group and —30.2% in the cinacalcet group,
with a between-group difference of —4.4% (95%
CI —13.1%, 4.3%) (Table 2). The upper limit of the
2-sided 95% CI of the between-group difference was
4.3%, below the noninferiority margin of 15%; thus,
evocalcet was demonstrated to be noninferior to
cinacalcet.

Secondary End Points

The percentage of patients achieving a mean percentage
decrease in iPTH level of =30% (percentage
change = —30%) from baseline was 67.3% with
evocalcet and 58.7% with cinacalcet (with a between-
group difference in the achievement ratio of 8.6%
[95% CI —1.8%, 19.1%]; Table 2), indicating evocalcet
was noninferior to cinacalcet.

The percentage of patients achieving mean iPTH
levels of =150 pg/ml and =300 pg/ml during the
evaluation period were similar in both groups
(33.8% and 34.1%), with a between-group differ-
ence in the achievement ratio of —0.2% (95%
CI —10.2%, 9.8%).

The time courses of iPTH level, corrected serum Ca
level, and serum P level are shown in Figure 3a—c.
Median baseline iPTH levels were 664.20 and 700.05
pg/ml in the evocalcet and cinacalcet groups and
decreased to 325.00 and 361.10 pg/ml at week 52,
respectively. Median percentage changes from baseline
at week 52 were —48.60% and —43.51% in the evo-
calcet and cinacalcet groups, respectively. In the evo-
calcet and cinacalcet groups, median corrected serum
Ca levels were comparable at baseline (9.70 and 9.60

CLINICAL RESEARCH

mg/dl) and remained similar at week 52 (9.10 and 9.10
mg/dl), with median changes from baseline at week 52
of —0.60 and —0.45 mg/dl, respectively. Median serum
P levels were also comparable (6.20 and 5.90 mg/dl) at
baseline and decreased slightly at week 52 (5.75 and
5.90 mg/dl) with median changes from baseline
of —0.60 and —0.30 mg/dl in the evocalcet and cina-
calcet groups, respectively.

Exploratory End Points

Whole PTH (Supplementary Figure S1) over time from
baseline and the median (quartile 1 [Q1], Q3) percentage
changes in whole PTH level from baseline at week 52 were
comparable between the groups (—51.2% [-68.74%,
—19.16%] and —46.6% [—67.37%, —15.02%)], respec-
tively). Other measures, including corrected serum Ca—P
product (Supplementary Figure S2) and the bone meta-
bolic markers BAP levels (Supplementary Figure S3),
TRACP-5b (Supplementary Figure S4), total PINP
(Supplementary Figure S5), and intact FGEF23 levels
(Supplementary Figure S6), generally decreased over
time.

In both treatment groups, the higher the iPTH level
at baseline, the higher the mean percentage change in
iPTH from baseline during the evaluation period
(Supplementary Tables S1, S2).

Safety

Summary of AEs

AEs occurred in 197 of 203 patients (97.0%) and 195 of
200 patients (97.5%) in the evocalcet and cinacalcet
groups, respectively. Drug-related AEs occurred in 156
of 203 patients (76.8%) in the evocalcet and 168 of 200
patients (84.0%) in the cinacalcet groups. The most
common AEs were hypocalcemia (53.2% and 50.5%)
(Table 3) in the respective groups.

The proportions of patients who presented Ca
decrease-related AEs were similar (125 [61.6%] and 122
[61.0%]) in the evocalcet and cinacalcet groups. Elec-
trocardiogram QT prolonged occurred in 16 patients
(7.9%) in the evocalcet group and 20 patients (10.0%)

Table 2. Summary of results of primary and secondary efficacy measures (FAS)

Difference between groups

Evocalcet Cinacalcet (evocalcet — cinacalcet),

Measures (n = 199) (n = 196) P-value

Mean percentage change in iPTH (95% CI) —34.7 (—40.8, —28.5) -30.2 (-36.3, —24.2) —4.4 (-13.1,4.3),
0.000

Target iPTH level =30% (percentage change = —30%) from baseline (95% ClI) 67.3 (60.2, 74.5) 58.7 (61.2, 66.2) 8.6 (—1.8,19.1),
0.000

Target iPTH level (=150 pg/ml and =300 pg/ml) (95% CI) 33.8 (26.8, 40.8) 34.1 (26.9, 41.2) -0.2 (-10.2,9.8),
0.003

Cl, confidence interval; FAS, full analysis set, PTH, parathyroid hormone.

95% Cl values were derived by t statistic. The noninferiority margin was 15%. P-values were calculated by t-test.

Kidney International Reports (2023) 8, 2294-2306 2299
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Figure 3. Time course of (a) iPTH (Median [Q1-Q3]), (b) corrected serum Ca (Mean + SD), and (c) serum P levels (Mean -+ SD) during the study
in the FAS. Ca, calcium; FAS, full analysis set; P, phosphorus; PTH, parathyroid hormone; Q, quartile.

these were considered drug-related AEs in 6 (3.0%)
and 2 (1.0%) patients in the evocalcet and cinacalcet

in the cinacalcet group. No torsade de pointes AEs
occurred during the trial.

Serious AEs occurred in 49 (24.1%) and 40 pa-
tients (20.0%) in the evocalcet and cinacalcet groups;

2300

groups, respectively. Serious AEs that resulted in
death occurred in 3 (1.5%) and 2 (1.0%) patients in
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Table 3. Drug-related AEs by PT that occurred in =3% of patients in any treatment group (SAF)

Evocalcet
(n = 203) n (%) E

166 (76.8) 991

[soc] PT

Number of patients with af least one
drug-related AE

[Metabolism and nutrition disorders] 1156 (566.7) 559
Hypocalcemia 108 (53.2) 490
Decreased appetite 14 (6.9) 23
Hypoproteinemia 11 (6.4) 20

[Gastrointestinal disorders] 65 (32.0) 228
Nausea 25 (12.3) 49
Vomiting 19 (9.4) 32
Abdominal discomfort 23 (11.3) 51
Abdominal distension 16 (7.9) 39
Diarrhea 11 (6.4) 22
Abdominal pain upper 5(2.5) 11
Flatulence 0
Gastroesophageal reflux disease 7@4)7

[Investigations] 40 (19.7) 133
Blood calcium decreased 16 (7.9) 31
Electrocardiogram QT prolonged 15 (7.4) 29
Calcium ionized decreased 9(4.4)65

[Musculoskeletal and connective 839 12
fissue disorders]

Muscle spasms 5(25)9

[Nervous system disorders] 6 (3.0) 7
Dizziness 0

Cinacalcet Total
(n = 200) n (%) E (N = 403) n (%) E P-value
168 (84.0) 1390 324 (80.4) 2381 0.070
119 (59.5) 589 234 (58.1) 1148 0.562
101 (50.5) 448 209 (51.9) 938 0.587
36 (18.0) 97 50 (12.4) 120 0.000
9 (4.5) 21 20 (5.0) 4 0.671
95 (47.5) 527 160 (39.7) 755 0.001
49 (24.5) 157 74 (18.4) 206 0.001
40 (20.0) 127 59 (14.6) 159 0.002
35 (17.5) 77 58 (14.4) 128 0.077
31 (15.5) 70 47 (11.7) 109 0.017
21 (10.5) 36 32 (7.9) 58 0.059
8(4.0) 1 13 (3.2) 22 0.382
8 (4.0) 18 8(2.0) 18 0.003
1(05)1 8(2.0)8 0.033
44 (22.0) 173 84 (20.8) 306 0.570
18 (9.0) 50 34 (8.4) 81 0.686
18 (9.0) 48 33 (8.2) 77 0.555
9 (4.5) 59 18 (4.5) 124 0.974
8 (4.0) 22 16 (4.0) 34 0.975
6 (3.0) 18 1 @7) 27 0.740
9 (4.5) 14 15 (3.7) 21 0.412
7(3.5) 10 7(.7)10 0.007

AE, adverse event; PT, preferred term; SAF, safety analysis set; SOC, system organ class.

“n" represents the number of patients, % is the percentage of patients in each category, and E represents the number of drug-related AEs. AEs were defined as AEs that started or
worsened in severity on or after the first dose of study medication. MedDRA Version 24.0 was used to code AEs. All P-values were calculated by chi-squared test.

the evocalcet and cinacalcet groups, respectively.
One event of cardiorespiratory arrest occurred in a
patient with congenital heart disease in the evocalcet
group, which was considered related to the study
drug.

AEs Associated with Gastrointestinal
Disorders

Upper

Upper gastrointestinal disorders occurred in 68 (33.5%)
and 101 (50.5%) patients in the evocalcet and cinacalcet

groups, respectively, with a difference in the incidence
of —17.0% (95% CI —26.5%, —7.5%; P = 0.001). The
most common upper gastrointestinal disorder in both
treatment groups was nausea (34 [16.7%], evocalcet
group; 55 [27.5%], cinacalcet group). Comparing the
evocalcet and cinacalcet groups, the incidences of
upper gastrointestinal disorders, including nausea
(—10.8 [95% CI —18.8, —2.7]; P = 0.011), vomiting
(—10.7 [—18.0, —3.4]; P = 0.005), decreased appetite
(—14.1 [-20.8, —7.4]; P = 0.000), and abdominal

% (95% CI) Pvalue

Gl-related AEs -17.0 (-26.5,-7.5) 0.001 ——

Nausea -10.8 (-18.8,-2.7) 0.011 P e

Vomiting -10.7 (-18.0,-3.4) 0.005 —e—

Abdominaldiscomfort -3.7 (-11.0,3.5) 0.350 —&—1—

Decreased appetite ~ —-14.1 (-20.8,-7.4)  0.000 —e—

Abdominal distension -7.6 (-14.3,-1.0) 0.029 —e—

-40 -20 0 20 40

Favors evocalcet ~ Favors cinacalcet

Between-group difference in the proportion
of Gl-related AEs, % (95% Cl)

Figure 4. Forest plot quantifying the risk difference of Gl-related AEs by treatment group. For the evocalcet group, the 95% Cls were calculated
using the Clopper—Pearson method. For the cinacalcet group, 95% Cls were calculated using the Wald test method. The p-value was based on
Fisher's exact test. MedDRA Version 24.0 was used to code AEs. A patient was counted only once per AE category and once per unique PT
within the AE category. AE, adverse event; Cl, confidence interval; Gl, gastrointestinal; PT, preferred term; SAF, safety analysis set.
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distension (—7.6 [—14.3, —1.0]; P = 0.029) were
significantly lower in the evocalcet group than in the
cinacalcet group (Figure 4). Drug-related AEs involving
upper gastrointestinal disorders occurred in 54 patients
(26.6%) in the evocalcet group and 87 patients (43.5%)
in the cinacalcet group, with a difference in incidence
of —16.9% (95% CI —26.1%, —7.7%). The difference
in incidences between the 2 groups was consistent for
AEs and drug-related AEs.

DISCUSSION

This double-blind, double-dummy, randomized,
noninferiority trial of evocalcet and cinacalcet in
patients with SHPT receiving hemodialysis demon-
strated that evocalcet was noninferior to cinacalcet in
reducing iPTH levels. For the secondary end points,
the proportion of participants with =30% decrease in
iPTH from baseline was also noninferior to cinacalcet.
In addition, no significant concerns were observed
with safety overall in the evocalcet group, and the
occurrence of AEs was comparable with cinacalcet. The
exception was for upper gastrointestinal disorders,
whereby the incidence was significantly lower for
patients receiving evocalcet compared with cinacalcet.
Furthermore, the incidence of almost all components
(i.e., vomiting, discomfort,
decreased appetite, and abdominal distension) was
significantly lower with evocalcet than with cinacalcet,
which indicates a clear risk reduction in the incidence
of upper gastrointestinal disorders. Therefore, based on
these results, evocalcet may improve adherence to
SHPT treatment.

Notably, this study enrolled 48 (24.1%) and 52
(26.5%) patients with iPTH =1000 pg/ml in the
evocalcet and cinacalcet groups. Evocalcet was shown
to be effective in such patients, with mean (& SD)
percentage changes in iPTH of —46.07 (£ 35.081)
and —37.13 (£ 39.112) pg/ml with evocalcet and
cinacalcet, respectively. Such  patients (with
iPTH =1000 pg/ml) generally have severe SHPT.
Nodular hyperplasia is also associated with resistance
to cinacalcet therapy,”” and surgical para-
thyroidectomy is applied to refractory patients.”' Of
note, in the Japanese phase 3 trial, efficacy in patients
with such high iPTH remained unknown because of
the low number of patients with iPTH =1000 pg/ml
enrolled in that study.”’ Therefore, according to the
present results, evocalcet may provide a therapeutic
option for severe SHPT.

The phase 2b study suggested a dose of 2-mg evo-
calcet elicited an iPTH-lowering effect similar to 25 mg
cinacalcet.”” It is meaningful that the dose of evocalcet
can be increased to 12 mg, which is hypothetically

nausea, abdominal
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equivalent to cinacalcet 150 mg. A higher treatment
effect could be achieved with a higher dose. High doses
(9-12 mg) were administered to a higher percentage of
patients with iPTH baseline level =1000 pg/ml than
patients with iPTH baseline <1000 pg/ml (data not
shown), which could increase the iPTH-lowering effect
in a subpopulation with iPTH baseline =1000 pg/ml.
Conversely, cinacalcet can cause upper gastrointestinal
AEs and hypocalcemia, which are major factors
affecting patient adherence and dose increases.
Importantly, adherence to calcimimetics impacts the
clinical outcome. A previous report showed that
combining evocalcet with a vitamin D receptor acti-
vator, a commonly used SHPT treatment, can suppress
PTH levels while reducing hypocalcemiajz; therefore,
concomitant use of a vitamin D receptor activator and
evocalcet may provide a more effective and safer
treatment for severe SHPT patients with high PTH.
This study had some limitations, such as the
52-week treatment period, and longer-term data on
East Asian populations are still needed. Changes in and
new initiation of vitamin D preparations and changes to
prescribed dialysis conditions were restricted in the
study, which does not reflect real-world clinical prac-
tice. Furthermore, a surrogate end point (lowering
iPTH) was used to evaluate CKD-MBD treatment.
Finally, the study only enrolled patients in China,
South Korea, Taiwan, and Hong Kong Special Admin-
istrative Region; therefore, the results are not
necessarily generalizable to other populations.

Conclusion

The mean percentage change from baseline in mean
iPTH levels during the evaluation period confirmed
that evocalcet was noninferior to cinacalcet. No major
safety concerns were observed overall, with a
significantly lower incidence of upper gastrointestinal
drug-related AEs in the evocalcet group compared with
the cinacalcet group. Based on these efficacy and safety
findings, evocalcet might be a better alternative to
cinacalcet for SHPT in East Asian hemodialysis patients
with SHPT.
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