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Under normal physiological conditions (Figure 1),
the principal regulator of PTH secretion and parathyroid

igurs | Ragulation of PTH synthesz and sscration by CaSR and VDR in parathyroid gands.
iations: Ca, a

VDR, veamin D rocaptor.

gland function is the calcium-sensing receptor (CaSR).*’
Activation of the CaSR by serum calcium rapidly inhibits
PTH synthesis and secretion and parathyroid gland growth.
Furthermore, the CaSR influences PTH gene expression
and may also upregulate the vitamin D receptor (VDR).
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’ The indication for sHPT
Attenpt to control the disturbed treatment results from these
calelum, phosphorus, and vitamin D — v
wetabolism, SHPT causes vascular clinical consequences

and soft-tissue caletfication and Leads

to disturbances of mineral metabolism
CKD-related mineral and
bowe disorder (CKD-MBD),

CKDB-MBD abnormalities have
also beew Lmplicated as risk
factors for the very rare but
devastating caleific anad

sHPT-assoctated high FGF23 is
iwdcpcwdewtud assoctated with

ventricula ,
throndbotic arteriotopathg uﬁ: EREKGLe Ay hgptrtmphg

caLcipthaxis and Lead to reduced cardiovascular events and
health-related quality of life (HR prevaature death,
®olL).




Abwnormalities in Metabolic Parameters Arve Consequences

of SHPT: Management of PTH, Ca, and P

Involved in homeostasis
of bone metabolism
Maintains correct bala Control Ca
nce of Ca and P in th il « Control intake
e body N * Adjust dialysate Ca
- * Use Ca supplements or vitam
in D therapy (if Ca low)

Increase Vitamin D
EVELS
Administer vitamin D
sterols to reduce PTH

Lower Elevated Serum P
Control dietary intake
‘\ Use phosphate binders

Treatment approaches to the management of SHPT lnclude Ca x P, PTH, and vitamin b,
Use of vitamin D and phosphate binders alone provide o dirvect way to control PTH Levels without the visk of vaising Ca and P Levels.
ca = caleiwm; P = phosphate; PTH = parathyrold hormone; SHPT = secondary hyperparathyroidism.

Tomasello S. Diabetes Spectrum. 2008;21:19-25



Table | Differences between first- and

calcimimetics

Cinacalcet

First-generation
calcimimetic type Il
Small organic molecule
Meolecular formula C,,H,F,N
Molecular weight 394 Da
Mode of action at Allosteric modulator
CasSRk
Location of Transmembrane domain
interaction with CaSR
Mode of Daily oral

administration

Abbreviation: Ca5R, calcium-sensing receptor.

second-generation

Etelcalcetide

Second-generation
calcimimetic type |l
Octapeptide
CieHMN, 0,05,
1,048 Da

Allosteric modulator
and direct agonist

Extracellular domain

Thrice-weekly
intravenously at the
end of hemodialysis

SESSI0N




Protocol Etelcalcetide

Controls

Estimation Heart function Het, Hb, PTH, Ca

Start with 41

gradually to 60 pts End of study

' Hct, Hb Ca, Ph, Alb, SAP, PTH |

a) Diabetics
b) Over 65 years old
y) naive, monotherapy, replacement

®) PTH<500 pg/ml
or Controls

500 pg/mI<PTH<700 pg/ml
or

On-going biochemical profile

PTH>700 pg/ml Estimation Heart Function



Target PTH:
200-350
P9/l
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PTH behaviour

Std. Dev = 499,37
Mean = 823,0
N=41,00
400,0 1600,0 2000,0 2400,0
600,0 1400,0 1800,0 2200,0

ONEPTH

Std. Dev = 570,00
Mean = 654,8
N=40,00
250,0 750,0 1250,0 1750,0  2250,0 2750,0
500,0 1000,0 1500,0 2000,0 25 3000,0
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Table 3 Summary of controlied etelcalketide Phase Il and 11l trials

Study Study design Countrylregion Study Study duration Comparator Etelcalcetide intervention Changes in iPTH: results of
population (n) etelaalcetide vs comparator
Maron Double-bind, UsSA 28 (roml) 28 days Pacebo Sngle dose of study drug Mean change from taselne
etaM random azd phcebo - 12 (cohort 1-3) Cohorts | -3: two-period at discharge (-3 days aker
controlled, multicenter 16 (cohort 4-5) crossover design with apphicavion): cohort 3 —48.5%:
714 days xerdose ntervak: cohort 4, —49.3%; cohort 5, —626%
cohort |, S mg: cohort 2
10 mg: cohort 3, 20 mg
Cohorts4and & 121
randomizationy cohort 4,
40 mg: cohort 5, 60 mg
Bell Dowle-bind, USA 78 2 weeks (cohort 1), Plcebo Cohort |- § mg thrice weeldy Men change fom taseine to
etaM random aed placebo - 4 weeks (cohorts 2, 3) Cohort 2: 10 mg trice weekly efficacy period: cohort 2, —494%
controfied, multicerter Cohort 3: § mg thrice weeldy (P<0.05); cohort 3, -33.0%
(P<0.05)
Block Two parallel, USA Ganada. 1023 (val A 26 wedks Pacebo Starurg dose § mg thrice Proporuon of pavents
eta® multicerter, random aed, Ewope lsael 508 vl B SI15) weekly; tizration n 25 achieving > 30X reduction: tral A
double-bind. placebo- Russa, Australa or § mg ncrements at T40% vs 8.3% (P<0001): vl B,
controlled trak weeks 5 9. 13 17; maemum 75.3% vs 9.6X (P<0001)
dose |5 mg thrice weekdy
Block Randomaed double- USA Ganada. 683 26 weds Crualcet Starurg dose § mg thrice Proporuon of pavents
eta® bind dowble-dummy Ewope Russa, week ly, titration in ncrements achieving > 30X reduction: 68 2%
acuve chnecal val New Zealaind of 25 0r S mg & weeks 5. 9, vs $7.7% (nornferiority, P<0.001;
13 17, maxmum dose 1S mg superority, P=0.004)
Suarung dose of oral cnacalcet
30 mg dady, seravon n
ncrements of 30 mg at weeks
5.9.13 17, maxémum dose
180 mg daty
Fukagawa Mutticenter, andom aed, Jmpan 155 12 wedks Pacebo Starurg dose 5 mg dvice Proportion of patents acheeving
eta® double-bind, week ly, ttravion at 4week arget range of 60-240 pg'ml
placebo-contro lled ntervals, maxamum dose $9.0% vs | 3% (P<0001)
paraliel-grow 15 mg thrice weekdy

Abtbreviation PTH, intact pars tyrad hormone.
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AMG 416 (velcalcetide) is a novel peptide for the
treatment of secondary hyperparathyroidism in a
single-dose study in hemodialysis patients

Kevin J. Martin', Karen Pickthorn?, Saling Huang’, Geoffrey A. Block®, Andrew Vick”, Peter F. Mount”,
David A. Power® and Gregory Bell*®

'Division of Nephrology, Saint Louis University School of Medicine, Saint Louis, Missouri, USA; 2Almgen, Inc, Thousand Oaks,
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Figure 4 | Percentage change from baseline in serum log
Hours Hours

fibroblast growth factor 23 (FGF23) levels following single
intravenous doses of AMG 416 or placebo. Data are shown as
meansem.

Figure 1| Percentage change from baseline in serum intact Figure 2| Percentage change from baseline in plasma-ionized
parathyroid hormone (iPTH) levels. Time =0h is 2-4h after calcium following single intravenous doses of AMG 416 or
hemodialysis and before dosing. Data are shown as mean * s.em. placebo. Time=0h is 2-4 h after hemodialysis and before dosing.

AMG 416 concentration (1g/l)

Percent change from baseline in
phosphorus (%)

n
o ©
!

Hours

Figure 5|Mean AMG 416 plasma concentrations (ng/ml) time
course following single intravenous doses of AMG 416 to
he ialysis subjects with secondary hyperparathyroidism

Figure 3| Percentage change from baseline in serum phosphate
levels following single intravenous doses of AMG 416 or placebo
over the course of the study. Data are shown as mean + s.e.m.
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Table 2. Treatment-Emergent Adverse Events®

o (%) of Participants
Trkal A Trial B

Etslcaloeside Maceho Exgicalcetide Flaceho
{n =251} (n = 254} {n = 52) {m=250)

ADVBTSE EVEnts
Biood calclum decrease® 153 (610 21(83) 168 {66.7) 31 (12.0%
sl spasms 30 (1200 1B (7.1) 2E({1L.1) 16 (6.2)
DMarrhea 18 (7.2) 1B (7.1} 36{14.3) 25 (10.00
Kaussq 31(12.4) 13(5.1) 23{9.1) 19 (7.3)
Vomizing 5 (10.4} 18 (7.1} 19 {7.5) 8(31)
18 (7.2) 20 (7.53) 20(7.9) 11 (4.2)
18 (7.2) 100.4) 17 (6.7} 0
12 (4.8) 17 (6.7) 18 {7.5) 12 (4.6)
16 (E.4) 10 (2.8) 14 (5.6} 16 (6.2)
13 (5.2) 14 (5.5) 16 (6.3} 12 (4.6)

17 (B8] 11{43) T{2.E} 9 (15)

13 (5.2] 312 11 (4.4} 0

8(3.2) B(3.1) 14 (5.6} 11{4.2)
Upper resplratony tract Infection 8(3.2) 1028 13 (5.2} 16 (6.2)




JAMA | Original Investigation
Effect of Etelcalcetide vs Cinacalcet on Serum Parathyroid
P @) rtf @) Hormone in Patients Receiving Hemodialysis
_ With Secondary Hyperparathyroidism

A Randomized Clinical Trial

Maan Phosphate, mgfiL

Enalcalceride

Geoffrey A. Blodk, MD; Dvid A Bushinsky, MO; Sunfa Cheng, MD; John Cunningham, MO: Bastlan Dahmel, MD; Tliman B. Drueke, MD:
Markus Ketteler, MD; Reshma Kewalramani, MO: kevin 1. Martin, MB, Bh; Sharon M. Moe, MD; Uptal D Patel, MO,
Justin Sver, MO: Yan Sun, MS; Hao Wang, Phi: Glenn M. Chertow, MO, MPH

i E‘I Figure 1. Flow Ditagram of Patlents Through the Trial
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JAMA | Original Investigation

Effect of Etelcalcetide vs Cinacalcet on Serum Parathyroid
Hormone in Patients Receiving Hemodialysis

With Secondary Hyperparathyroidism

A Randomized Clinical Trial

Table 2. Treatment Emergent Adverse Events® Geoffrey & Bind:, MD; Dzwd A Bushinsky, MO; Sunfa Cheng, MD: John Cunningham, MO; Bastlan Dehimel. MO; Tiiman B. Drueke, MO

Markus Ketteler, MD; Reshma Kewalraman, MO; Kevin J. Martin, MB, BCh; Sharcn M. Moe, MD; Uptal 0. Patel, MD;
Patlens Mo. (% 000 Justin Shver; MO: Yan Sum, MS; Hao Wang, PhD: Glern M. Chertow, MO, MPH
Etsicaicetide Cinacatcet
Frefemed Term n = 238} i = 341)
Elood cilclum decreased® | 233 (65.5) 204 (55.8)
Mausea 62 (18.3) 77 (226)
Yomiting 45 (12.3) 47 (13.8)
Hypotension 23 (6.8) 10 (2.9}
37 (6.5} 24 (7.0}
2 (6.5) 20(5.9)
21 (6.2) 35 (10.3)
1 (6.2} 23 (6.7}
Anemia 17 (5.00 15 (4.4}
Hypoczicemia 17 (5.00 B (2.3
Fain In extremizy 17 (5.0) 14 (4.1}
Bronchitis 5 (1.5} 17 (5.0}

* Achverse events OCOWITING 3Mong 5% of more patlents Inefther group. The
tmmwmtﬂac:mm:ﬂﬂmrmmtme
EXpOSUre to 3 study orug that develops after dnug eXposure o 3 condition
F'EﬂTt b=fore S pOaslIre thet worssns in .E:F.IIE'I:! I:l'ml'!. Bersa
EVENLS DOCLTING Sar the Arst tose of study orug and up to 30 days anter the
last dose of study orug were Indwuded. Cowts and proportions refer to

patients ather than to adverse events. N othsr wonds, patents may hawve ons
o more adversa event.

bDefined as 2n albumin-cormacted senum C0WT Concemt r=Hors lower than B3
migidL {bo comvesrt o menolfL, multiply by O.25) that resutted Ina medical
InterverTtion.
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A phase 3, multicentre, randomized, double-blind, i h=1e} 0 =)

placebo-controlled, parallel-group study to evaluate the efficacy P L0001
and safety of etelcalcetide (ONO-5163/AMG 416), a novel —
intravenous calcimimetic, for secondary hyperparathyroidism in 768
Japanese haemodialysis patients
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FIGURE 3: Serum iPTH (A), <Ca (B) and P (C) levels during the study period. Data are expressed as means = standard deviation. *F < 005
regarding per cent changes from baseline compared with placebo.
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FIGURE 4: Serum BAP (A) and TRACP-5b (B) levels during the study period. Data are expressed as means * standard deviation.
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Insert the title of your subtitle Here

In 2015, Bell et al®? reported on results of a multicenter,

double-blind, randomized, placebo-controlled, dose-
escalating trial. This Phase 11 study included 78 hemodialysis
patients with baseline PTH levels =350 pg/mL. Subjects phasa 2 stud}r ev a]uatmg the safety and efficacy of AMG 416 for thf:
were divided into three cohorts: patients in cohort 1 received treatment of secondary hyperparathyroidism in hemodialysis patients.
either 5 mg etelcalcetide or placebo thrice weekly after each Curr Med Res Opin. 2015;31(5):943-952.

hemodialysis session for 2 weeks. and those in cohorts 2 and 3
were treated with 10 mg or 5 mg etelcalcetide or placebo at
the end of each dialysis for 4 weeks. The primary end point
for cohorts 2 and 3 was defined as mean percentage change in
PTH levels from baseline. After 4 weeks, PTH had decreased
significantly by 49.4% with 10 mg of etelcalcetide and by
33.0% with 5 mg. The proportion of patients with =30%

PTH reduction was 76.2% in etelcalcetide-treated patients
vs 9.5% in the placebo group (FP<<0.0001). Treatment
with etelcalcetide was also associated with a decrease in
serum-calcium and FGF23 levels. Approximately 40% of
study participants reported at least one treatment-emergent
adverse event (TEAE), but the incidence of TEAEs was not
dose-dependent and no patient discontinued the study due
toa TEAE.
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To date, no controlled studies directly comparing

etelcalcetide with placebo, cinacalcet, or surgical parathy-

igurs | Ragulation of PTH synthesz and sscration by CaSR and VDR in parathyroid gands.
iations: Ca, a

VDR, veamin D rocaptor.

roidectomy with regard to hard clinical end points, such as

mortality, cardiovascular events, fractures and parathyroi-

dectomy in patients with ESKD have been conducted. The

same holds true for parathyroidectomy, which has never
been compared to calcimimetics in an RCT. This renders
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Under normal physiological conditions (Figure 1),
the principal regulator of PTH secretion and parathyroid

igurs | Ragulation of PTH synthesz and sscration by CaSR and VDR in parathyroid gands.
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gland function is the calcium-sensing receptor (CaSR).*’
Activation of the CaSR by serum calcium rapidly inhibits
PTH synthesis and secretion and parathyroid gland growth.
Furthermore, the CaSR influences PTH gene expression
and may also upregulate the vitamin D receptor (VDR).
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