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4, 4ol

B
o
A
HU

41 SANIAE AL

L i} f Location
Type of Study Species/Strain Mt.l”.mﬂ UF D A - D?SE? GL.P Test.an Study Number —M
Administration Dosing (mg/kg/day) Compliance Facility Section
s 5 Rat/ g z Huntingdon
; : 5 h 10432 23
Single—dose toxicity CrCD (SD) Oral (gavage) Single dose 5.000 Yes Life Sciences VER073/043299 4231
Repeat—dose Rat/ . 25.000, 50.000. = Huntingdon , 5 5
toxicity Crl:CD (SD) kb L 100.000 ppm 2] i cmens, OO —
Rat/ ; . 500, 1.000. Huntingdon ; S s S 239
Cr:CD (SD) Oral (diet) 4 weeks 21500—= 4,000 Yes Tt iienies VERO75/043582 4232
Rat/ . ; (3) Huntingdon ; 5
Crl:CD (D) Oral (diet) 4 weeks 1.000. 4,000 Yes Life Sciences VEFROL17 4232
Rat/ ; 300, 1.000, Huntingdon
1 sieeks B = ] fl 232
CiLCD (SD) Oral (diet) 13 weeks 3.000 Yes Tots Biiinias VFR087/063191 4232
Rar/ . . i Huntingdon \ .
) 5 i 9 £ 7 077
Crl-CD (SD) Oral (diet) 26 weeks 200. 750 2,500 Yes Life Sciences VFR096/072989 4232
Dog/ N = £ Huntingdon ] { i =
Beagle Oral (capsule) 2 weeks 2.000 No Tih St VERO77/040138 4232
Dog/ 500. 1.000. Hunnngdon 4 —n .
Beagle Oral (capsule) 4 weeks 2000 Yes Life Sciences VEFR084/052005 4232
Dog/ Oral (capsule) 4 weeks 2.000(2) Yes Huntingdon VEFR0109 4232
Beagle = Life Sciences Pkt
Dog/ ” r ; 500, 1.000, Huntingdon ’ " 5 5739
Beagle Oral (capsule) 13 weeks 3000 Yes Life Sciences VFRO88/063392 4232
Dog/ ) 26 or 39 5 Huntngdon 3 7107783 s
Beagle Oral (capsule) ks 200, 600, 2.000 Yes T VFR097/072839 4232
Bacterial
Genotoxicity TEVETSE In vitro NA S=pat Yes Huntngdon  yep 070/043554 42331
—1n vitro mutation ug/plate Life Sciences
assay
Bactenal
reverse Tn vitro NA 5-3.000 Yes et lon VFR0119 42331
mutation pg/plate(3) Life Sciences
assay
CHL cells 2 ;
7 5
chromosome Tn vitro NA 312.5-3,000 Yes Huntingdon g o0/043356 42331
- ug/ml Life Sciences
aberration
CHL cells & .
)
I Fvvitio N/A RIE Yes Hantngrlon VERO121 42331
= pg/ml(2) Life Sciences
aberration
Genotoxicity — Rat/ g S y Covance R 5 i
m vive cometassay  Crl:CD (5D) Ol (gavage) 3 days 1000000 Yies Laboratones 22t s
Rat/ ; e Covance s i 5
€r-CD (SD) Oral (gavage) 2 days 1.000. 4.000 Yes Tabiitatarias 215/6 42332
Genotoxicity —
in VIVo Rat/ 4or24 = Huntingdon
2 2 7 /072 232
micronucleus Crl:CD (SD) Oral{diet) weeks 200, 730, 2.500 Yes Life Sciences VERDIG/DY2089 4232
assay(3)
101 weeks
150. 2.5 -
Carcinogenicity Monuse/CD-1 Oral (diet) mfﬁm 1#55%66300, Yes Lik:‘;'c“iﬁ:s VERO115 42341
[13)]
Rat/ 103 weeks i
ol Oral (diet) ) 200, 750. 2.500 Yes neoen VFRO104 42341
Crl:CD (SD) Life Sciences
99 weeks (F)
Carcinogenicity Mouse/ . e 25.000. 50.000, . Huntingdon . i 53 oA
rangr;hﬁndj.ngm CD-1 Oral (diet) 2 weeks 100.000 ppm No Life Sciences VFR0O103/070012 42342
Mouse/ 3 L 2,500, 5,000, Huntingdon P R
CD-1 Oral (diet) 13 weeks 10,000 Yes Tt Siintioas VFR0105/072193 42342
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Reproductive and

4(M)or2(F)

weeks prior

developmental p to mating; ;

i ) Rat/ ~ 300. 1.400. . Huntingdon : e -
toxicity fernhfy Cri:CD (SD) Oral (gavage) dl_umg 4000 Yes Tife Sciences VERD98/064305 42351
and early embryvonic mating and
development up to Day 7

of gestation
Reproductive and Rat/
developmental Cr:CD (SD) & ; 1.000, 2.000, : Huntingdon : ! =0 —
e b B Oral (gavage) 2 weeks 4.000 No Life Sciences VFR090/060057 42352
foetal development pregnant)
Rat/ . Days 6 to 17 1.000. 2.000. — Huntingdon = r " 3359
Crl:CD (SD) Oral (gavage) gestation 4.000 o Life Sciences VERORNe000! g
Rat/ Days 6 to 17 300. 1.400. Huntingdon & ) .
. Oral g : Y = VERO095/063603 42352
Crl:CD (SD) ral{gavage) gestation 4.000 & Life Sciences . . .
iy o (1 . Location
Type of Study SI.’PCI.GS: ll?ﬂ_md ni.' e :m.nu of D‘_“e? i GL.P Tes[:an Sturdy Number
Strain Administration Dosing (mg/kg/day) Compliance Facility Saciiom
Rabbit/New
Zealand . Upto?2 1.000, 1.500, Huntingdon y y 5 ——
White (non— Oral (gavage) weeks 2.000 Ho Life Sciences VERHETHOINEZ 4252
pregnant)
Rabbit/ i .
New Zealand  Oral (zavage) 2250019 355 600 900 No Hontingdon 0093060124 42352
7 gestation Life Sciences
Whate
Rabbit/ -
New Zealand  Oral (gavage) D23 09019 555 560 1000 Yes Huntingdon v 5051064068 42352
P gestation Life Sciences
White
Reproductive and Day 6 of
developmental Rat/ . gestation to 5 Huntingdon ; - o —_
toxicity — pre—/post—  Crl:CD (SD) Qeal (avnie) Day 10 of 7000, 4,000 o Life Sciences VEROI074701352 2353
natal development lactation
Day 6 of
Rav/ . gestation to 500. 1.400. Huntingdon " —
cacp(spy Ol (gavage) Day 20 of 4,000 TR Life Sciences WEROMHS 423353
lactation
Other toxicity None
studies performed

42. SANIAE HE 8%

421. HIYFASHAY(CTD 4.23.1)
e Y= MTD 5g/kg ©|%

422. MHEEASHANFY(CID 4232)
e Y= NOAEL 200mg/kg/day
e H|=7 NOAEL 2,000mg/kg/day

423. FR=4HA(CTD 4.233)

oo
o

424. B LY== P (CTD 4.235)

4241. TH% L 27| HAANFY
o NOAEL 4,000mg/kg/day

4242 H - AL
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o = oA FF 9o ZAL BFHA EF
* 7] : 1,000mg/kg/day FAA BiAte] A F(FATE), driEime] B4 =35, AT Fa
#2E (A 9 A NOAEL 500mg/kg/day)

4243 ZRAAZTLA 9 TH7)5AE

e F0 NOAEL 1400 mg/kg/day, F1 NAOEL 4,000 mg/kg/day

4244 E371SENE 2 718

o SfEel=

4.25. AP A A (CTD 4.234)
o the &3 AFA o) = WA A A YF(adenocarcinoma) I 352 o] P2
= ol

o 9= : 2500mg/kg/day FATolA 91 AH(ES WA AR) A AE F84, TR 7 Bol A F
787, A%, ¢E B

o)

I

426. //BFEH N F(CTD 4.2.37)

o FASHAGE BE SHOIYO TS 2E o 87 BAYAYAA B B AN HYAY 2
oFo] BAY. ot o] o] AT Fol F A FLHA ¢
|27} A% A0 £ T AP =S s B2 A
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51. E&EAE AL

Gender
Organ Systems Evaluated S[:'len.es_i )I?I]?a(l Of Dases asd No. Noteworthy Findings GL:P _Smd‘v
Strain Administration per Compliance Number
Group
B 241 mg PA21-2:10 mL Ca. 40 pg P/mg PA21 s
In vitro phosphate binding In vitro Tucolannn it phosphate buffer N/A bound 25&1 pl—% range No :’R__HSO_
phosphate buffer e 01/E01
(11.14 mg P) 1.2-75
100 mg PA21-2, AtrpH 3.0. PA?1 required
In vitro phosphate binding Renage[:. Fosrenol®, to bind 1 g phosphate
and companson to Incubation with PhosLo® and calcium sumlar to that of Renagel 5
ccm.mﬁfiaﬂ}' available L phosphate buffer carbonate:20 mL Hla and Fosrenol. much lower g o sl
phosphate bmders phosphate buffer than PhosLo and calcium
(619 mp P/L) carbonate
Incubation with High binding capacity at
R T T phosphate buffer One tablet (2.5 g Em.v pH. and robust !

- over two pH cyeles. PA21-2) 1n 500 mL ; binding at higher pH. if = REP000O122TC
sinmlated gastrointestinal — to simulate 258 mM phosphate Ll equihbrum was reached. I\O -ENO3v.2
bract passige gastromtestinal tract solution Low 1ron release. except

passage at very low pH (pH 1.5)
Data suggest that under
Incubation with acidic cond.inogs, mamly
Mode of action of phosphate Invi phosphate buffer Lg Padl-la0ad, y irati ghosabiyss 1s.formed. REPOQ0O128TC
bl vio St arae ot i phos_phate buffer N/A .wl:lereas at alka].me_pH_. No ENG3vL
o 8 1 (37 gP/L) Lron(HD—oxyhydroxx_de 15
& the favoured chemical
species
Phosphate binding of
PA21/PA21-2 more
pronounced under fasted-
PA?1/PA?1-2 (186 g). state conditions. Very
sevelamer HCU/ poor phosphate binding
sevelamer carbonate by other compounds. No
Fhosplaif acemplasio e Shenbdion I;M'l (800 mg). lanthanum N/A “bunding of SCEA 10 No V8091
gasiromtestinal ract model and TIM-2 carbonate (500 mg) and PAZ1/PA212.
calcium acetate (667 No/negligible amounts of
mg) n sumulated meal Fe(III) reduced to Fe(Il).
No/shight adsorption of
bile acids to
PADI/PA2]-2
Phosphate binding was
01010 0.13 mg P/mg Fe
¢ ; (depending on simulated
Phosphate adsorption in Tnvitto  Tncubation in TIM-1 PAZL2( Bsg)an N/A  gastric pH conditions) and No V9209
gastrointestinal tract model simulated meal ;
0.13 mg P/mg Fe under
simulated stomach and
duodenum conditions
Reduced vascular
calcification observed at
e p— 'PAQ I—'_-‘.at 03.150r PA21 1.5 or 3%, superior
calcification in chronic renal B.ar.-" 1 Oral (dietary) 3 ca.lc_lum. Gatbonaty ey effect16 ca.lcmm No Phan 2012a
i Wistar ? at 3% in dist over 4 8-20 carbonate 3%. PA21 g
weeks reduced serum
phosphorus and PTH
levels
All 3 drugs reduced serum
and urmary phosphorus,
with only PA?1 reducing
Effect on phosphate PA21-2 at 5%, serum phosphorus 1o
homeostasis and vascular lanthanum carbonate at control levels. PTH was
calcification 1n chronic renal Rat/ . 2%, sevelamer Male/ reduced by all 3 drugs toa o
failure. compared to Wistar Oral (dietary) carbonate at 1.5% 6-22 sinular degree. All 3 No Than 2 s
lanthanum carbonate and (formulated product) drugs reduced vascular
sevelamer carbonate diet over 4 weeks calcification. with PA21

being more effective than
lanthanum carbonate m
the superior thoracic aorta




Gender and

Organ Systems g s e Method of @ = e GLP Study
Evaluated Species/Sttam Administration Boses et oferworthy Findings Compliance Number
Group
PA21 had equivalent
effect on urnary
phosphorus as other
phosphate binders.
PA21-2. aluminium PA21 did not induce
hydrexide, calcium defective bone
. Rat/ acetate, lanthanum mineralisation in rats
Effects on mineral and g " b ol . ith {insuffi y Malluche
e macthalion pmg‘u{g_ Oral (dietary) carbonate or sevelamer Male/8 with renal insufficiency. No 2010
Dawley™ carbonate at PA?1 induced higher
600 mg/kg/day over bone formation
4 weeks rate/osteoblast compared
to other phosphate
binders. associated with
higher bone volume and
trabecular thickness
Effects of PA21 PA21-2 at 5%. lanthanum s bgue AUFRORE,
o observed i1 CRF rats
compared to lanthanum carbonate at 2%. % 2
was corrected by PA21
carbonate and Rat/ " sevelamer carbonate at ) 5 Malluche
: oy Oral (dietary) o Male/6-22 and lanthanum No .
sevelamer carbonate on Wistar 1.5% (formulated 2012
T L carbonate. No 1ron
bone abnermalities in a product) in diet over 4 denioitotad iy hne
rat model of CRF? weeks P
samples.
1 PRats fed adenine/high phosphate diet to induce chronic renal fatlure.
2 Study comprnsed histological and histomorphemetric analysis of femoral bone samples derived from study of Phan 2012b (Table 2.6.3.2)
Notes: CRF = Chronic renal failure; GLP = Good Laboratory Practice.
Gender _
Organ Systems s s Methad of [0y : 2 Noteworthy GLP o -
Evaluated Spieciestltan Administration Doses™ (mg/ke) and No: Findings Compliance Stady el
per Group
1.250.2.500 No effects on
Respiratory Rat/CD Oral (gavage) - 5 06{; 8 males respiration rate. tidal Yes VFRO081/052332
or mmute volume
No effects on
1.250.2.500 behaviour. locomotor -
/ 7 g o 1 iy J 2/052395
CNS RavCD Oral (gavage) 5.000 4 males activity or body Yes VFR082/052395
temperature
1.250.2.500 No relevant effects
GI tract transit tune Rat/CD Oral (gavage) :_-i 06{; ) 10 males on charcoal Yes VERO085/052415
E propulsion
No effects on blood
; o 2 males/ pressure. heart
; 2 7 3/043
Cardiovascular DogiBeagle Oral (capsule) 250. 300. 1.000 3 fomales rate/rhythm or ECG Yes VEFRO083/043639
morphology/intervals
1 Single dose valess specified otherwise.
Notes: CNS = Central nervous system; ECG = Electrocardiogram. GI = Gastrointestinal; GLP = Good Laboratery Practice.
Location
Section Test System M?']:md Oi“ Testing Facility GL.P Study Number
Administration Compliance Seeting:
Absorption Mice Oral (gavage) Vifor (International) Inc. No SR-1039/E01 42232
Rars Oral (gavage) Huntingdon Life Sciences Yes VFRO76/052010 4222
Dogs Oral (capsule) Huantingdon Life Sciences Yes VFR079/0433552 4222
Distribution Rats Oral (gavage) Huntingdon Life Sciences Yes VFR076/052010 42272
Dogs Oral (capsule) Hunnngdon Life Sciences Yes VFRO079/043352 42232
Metabolism Enzymatic
degradation and iron In vitro™ Vifor (International) Inc. No REP000150TC-EN03v.1 4224
release
Excretion Rats Oral (gavage) Huntingdon Life Sciences Yes VER076/052010
Dogs Oral (capsule) Huntingdon Life Sciences Yes VFR079/043352
Pharmacokinetic drug Mice Oral (gavage) Vifor (International) Inc. No SR-1039/E01
interactions Rats Oral (diet) CXR Biosciences No CXRO0672
Other
Iron release under GI Artificial gastric
tract conditions Juice/simulated In vitro Vifor (International) Inc. No TC-1026/E01 4227
intestinal fluid
Iron releaseatpH 1.2 Armtificial gastric juice In vitro Vifor (Internanional) Inc. No TC-1094/E01 4227
Phosphate adsorption )
and iron release during Phosphate solutions In vitro® Vifor (International) Tnc. No REP000122TC-ENO3v.2 4211

simulated GI tract transit

at various pH
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52. EHAN Y
1) A €(in vitro) AlE
o F2pHA £l A5 S HEIW O, 2 pHAMNE By ol S S0l = B33 3 < A%
5 YERA[REPO00122TC]
2) A £ (ex vivo) AlE
o AAQ] Gl transit ZH(TIM)= o]83te] A2 W 2oz AAF aHE FrletAdS 2]
Aoz BFoA AlEFl Ql AFA (MNP, eaEg, gk ol st Q Afsol &%
om, Fe¥'7} Fe & W35 &= 42 v v 3 A S[V8091].
o AAY GI transit ZF(TIM-1)S ©]&3te] PA21-29] 1 AdsS H/8tAS W, d 1mg & A3}
£ U2 0.13mg°]l A 2[V9209].
3) AA W(in vivo) A&
o THAAIAES PewdS o83l PA21 05, 1.5, 5% B4bdsa 3%, S 43198 ul, PA21 5%
Fo 9 s FY7E non-CRF AT AR FE7HA] €4 ¢ 557} YolRl[Phan 2012a].
o PA21 FojA] <le] ¥ wiA wl o] F71E A (44%—70%), #4353} Hl&o] 7H4H[Phan 2012b].
o 2o]A oldd BAE FEH AR = mdoA FrlE A AFA S} PA2IE 4F FAA v Z
2D FhAbel v X= FFS HERS w, PA21S Wo F)d HF o] TS FA FUS

53. YA Y (EE FAA T A7)

o SZVA, TFAAA, AZTAC v A= g g
54, F4 - BEX - AL - v Ao B3 A F

541. F%(CTD 4222)
o “Fegpild PA2IE AT FoiA AA | &EL WS W

542. ¥X(CTD 4.223)
o EIZAYNA 16817714 91 &= 2ol te A= 79| WARsol ZAISHA Fgko, 18]
4l

7] HERASHAZANA F5E Fed Y, 3L v, =5, 8 B A%

iy

54.3. AHCTD 4.2.2.4)
* in vitro Al @A H FEFS $ L5 aLR st IAE Y G S FI2G TR, T

Eo == 3=
54.4. ¥Wj4(CTD 4.2.2.5)
o HAAEAH HE& BE Fo A 48A1ZF oo Ho g wjdERon, G dA=oA ATEH

Al Ao ' ey A &gk UEhuA &gk

55. ¢fgld td AAA oA

= o
i
AN
=
B
[
o)
gut
au}
>

N
\U_:l)
®
e
it
2o
off
ftlo

- in vitro ¥ ex vivo Al@elA Al F < A7



s e W, PA2LS in vito AL WARET WEAAL ex vivo ABAA Y] AR
e Aw F9 2 AFARD EJTHE 1mg T 013mgel A A
- WS AEolA PA2L 5% T4 8H < BE7 AN FAR gAY
o kA o2l ARolN £IA, BFA, FFAAAC MAE dFLe BAHR
e ATEA BE o4 W FLEL WS
o T oFEH Faatel Fol AL wSA AAD in vio FEATAE
2AEE, S 2d, GAERYolE, dRE ST Fito] el
6. aAEAHEEo| 2ot A=

6.1. YA HAE Y A A (GCP #)

e EMA 37} BA AZAE
62. YFAZAER AL

o PPNIAE 5

- o}
E

6.3. JEXAGA
o TS

64. 93t A

97_](0 AeF Al Ats 74, ERA R
So) 9 opy A7 2

9 AE

AR 14
Z1aZAd 23

No. Subjects P
Study Protocol L o Entered/ : = :
o, (Country) Test Product(s)  Study Design and Objective Completed (Age: Mean, Key Efficacy Key Safety
: Range)
(MT) =
Q24120 PFelabelled  ADME. open-label, repeat 24(13M.  Mand Fsubjects  The uptake of “Fe in blood in all healthy volunteers wasin  The most commonly reported TEAE
Sweden PA?] powder  single dose study. 11F) with CKD (p=16) the range of 0.16% to 1 25% with a median vahwe of 0.43%  was diarrhoea which was mild o
Primary: and healthy oz Day 21. moderate in intensity and reported for
Ta assess the wron uptake of ‘_"3‘]1““9?5 (2=8)  In the CKD patients, the uptale “Fe values ranged from 0% all treatment groups.
radio-labelled PA21 in with low tron stores o () 4% with a median of 0.04% on Day 21, which is All AEs except 2 were mild or
pre-dialysis subjects, HD aged 1873 years.  approximately 10 times lower than in the healthy moderate in intensity. Two AFs
subjects and healthy volunteers volunteers. (hvpogtycaemmua and myocardial
with low iron stores. The median uptake vahues in the dialysis and the infarction) were severe in intensity. but
Secondary: pre-dialysis patients were 0.02% (range 0-0.04%) and uarelated to study freatment.

Assess PA] safety and
tolerability, document a
posstble influence of PA21 on
1ron mefabolism. serum
phosphoms levels and Vitamin
D metabolism.

0.06% (range 0.008-0.44%). respectively.
In the CKD patients. during the 1-week t with

The reported deviations in laboratory
P were either 0ot considered

PA21. areduction of the serum phosphorus level was
apparent i all but 1 HD patient

No trends conld be seen in serum ferritin, transferrin and
sernm iron of the 1PTH concentration,

1.25-0H D3 and 23-0H D3 levels duning treatment with
PA2L.

¥

climeally significant or considered
cased by the subjects underlying
condition
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VIT-CI0102  PA2L1 Single-centre. randomised, 4327 HealthyM and F  No remarkable differences in blood phosphate PA21 treatment was well tolerated.
Germany double-blind, ascending single- 16F) subjects, aged 18-60 concentrations were observed between active treatment AE:s with a probable relationship to
day and mmultiple-dose study. years. proups and the placebo group after § days of freatment with  treatment were confined to discolonred
Pty PA21 (3.75-12.3 g/day). faeces; AEs considered possibly
To evaluate safety and Urinary phosphate concentrations tended to decrease over  treatment-selated nchuded GI AEs
tolesability of single-day and time in treated subjects. In comparison with placebo, this  such as flatulence, diarrhoea, and
multiple ascending doses decrease was most pronovced in the 12,5 g/day PA2] dose  abdommal pain.
Secondary: ETOUp. No SAEs were reported.
To evaluate effect of nmltiple Among the parameters tron, femitin. Hb, transferrin and
ascendmg doses on blood and TSAT., some differences between PA?1 dose groups and
urme phosphate concentrations, placebo were tested to be statistically significant (p<0.03),
serum vitamins (A D, E and but these were mainly confined to the lower dose groups.
K}, calcinm metabolism and Moreover. there were no consistent trends to higher or
0Nl parameters. lower valves across the PA21 dose groups compared with
placebo for any of these parameters. The more pronounced
increases m femitin in the 2 Jower dose groups appeared to
be mflnenced by the oecumrence of mfections in some
subjects.
T Geometric LS Mean
Stdy Product Study No.  HV/P Mem]f:l;::x:?nm Ratio Test/Reference
Protocol ID/Batch Desi Subjects  (Age: i ] -
No. No. :mrfl:I Entgl'ed’ ;le?m. bl b KeySalty Regnln
{Country) (NME) Objective (MT) Range) Corr  Tow AUGy Ty C ATC
(ngml) ) @Ongml) @ %
PADDI PA2] Single-centre, 41 HV  NoPAll;dmg 31390 300 78200 208 ND ND 21 subjects (31.2%) reported =1 TEAE and
001 (US)  901200D11. randomised, open-  (26M. 3183 wath food experieniced a total of 30 TEAEs
Losartan label, 3-period 15F)  (20-30) (reference; Incidence of TEAES was higher 1n subjects
potassivm crassover. ). teceiving PA21 and losartan potassivm (36.1% in
gfs?if“ & Effectof PA2I o PAYimddmg 20093 230 7760 18 0827 0989 Triland29.7%inTr3 compared with 19.4% in
! losartan potassim with food (test; ©761, (0027, Tl
Tt 1) 1.129)  1.056) Mostcommon TEAEs (3%) in Trt | by PT were
PAlwiifood: 38276 200 T7A27 1971 1219  po4p beadache(1i8%), f”“e“qul“m (10.5%),
drug 2 laer (1000,  (0.889, abdfmga_l M1m (5.3%), nansea (5.3%) and
(test Tt 3) 1487 1013 omuely O3%) o
Most common TEAEs (23%) in Tri 2 by PT were
headache (3.6%).
Most common TEAE: (5%) in Trt 3 by PT were
headache (10.8%). faeces discoloured (5.4%).
abdominal distension (5.4%), nansea (3.4%).
diarthoea (3.4%) and anxiety (5.4%).
PADDL.  PA2] Effect of PA21 on 41 HV  NoPAM;dmg 63126 500 410400 694 ND ND  Most TEAEs were mild in intensity and norelated
001 (US)  991200D11. the active (26M, 3183 with food to PA21 or losartan potassium.
{Cont'd)  Losartan metabokite of 158)  (20-30) (reference; Five TEAE: of moderate intensity occurred in Trt 1
potassiumn losartan potassium TatJ). and Trt 3. With I TEAE of headache reported as
gfg?; 1380 & related to treatment in Trt 3.
POlanddmg ST 4515 392049 655 (0933 qgss 1o severe TEAEs, SARs or deaths occured.
with food (test (0808,  (0.857. Nosafety signals were detected with respect fo
Tnl) 1077)  1065) clinical chemistry parameters, haematological
PAY i ) . parameters, urinalysis parameters, physical
A2l withfood: 659.77 400 407LIS 687 1045 0991 | aminstion or ECGe.
dmg 2 b later (0904,  (0.880.
(test; Tt 3). 1208)  1L107)
PA-DDE  PAN1 Single-centre, 4 HV  NoPA2l:idmg 38322 300 208394 188 ND ND 25 subjects (61.0%) reported 2 1 TEAE and
002(Us)  991200D11. randomised. open-  (28M. 318 wath food experienced a total of 59 TEAEs.
Furosemide  label. 3-period 13F)  (22-30) (reference; Incidence of TEAEs was higher in subjects
BR4034 crossover. Tn2) receiving PA1 and forosemide (36.8% in Trt 1
Effect of PA2I on and 42 5% in Trt 3 compared with 10.5% i Trt 2).
furosemide
PADDL  PA2L Single-centre, 41 HV PA2landdmg 49744 300 185181 577 085 0.889  Most common TEAEs (23%) in Trt 1 by PT were
002 (Us) 001200D11. randomised, open- (28M, 318  with food (test: {0.76, (0.844. headache (24.4%) and faeces discoloured {9.8%).
(Cont'd) Furosemide label. 3-period 13F) @2-30) Tt 0.944) 0.935)  Most common TEAEs (25%) in Trt 2 by PT was
BR4034 CTOSSOVEr headache (7.3%]).
s Potwames @ 20 ue; des L g MelomERHEEIOTL o
{tes}. T 3) 1_'19-5] 1 -012-)- Most TEAEs were mild in intensity and unrelated

to PA21 or furosemide.

Two TEAEs of moderate intensity occurred in

2 subjects in Trt 1 and Trt 3 respectively (Trt 1:
headache; Trt 3: nansea) neither were considered
treatment-related.

No severs TEAEz, SAE: or deaths occurred.
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PA-DDI- PA2L Single-centre. 43 HV  NoPA2l:dmg 57142 400 129543 1.00 ND ND  Nineteen subjects (44.2%) reported = 1 TEAE and
003 (US) 097101B11. randomuised, open- 220, 3142  with food experienced a total of 5% TEAEs.
Omeprazele label. 3-peniod 21F) (20-49)  (reference; Incidence of TEAEs was higher in subjects
E007002 crossover. Trt2) receiving PA21 and cmeprazole (23.8% in Trt 1
Bt ol A1 ot PAY mddmg 49534 500 125525 100 0867 0969 and40.0%inTn 3 compared with 7.9% i Tri 2).
emepiaole with food (test (0.754,  (0.869, Most common TEAEs (35%) ia Trt 1 by PT wete
Trt1) 0.996) 1.080) faeces discoloured (11.9%) and headache (9.3%).
No TEAEs in Trt 2 were reported 1 = 5% of
subjects.
Most common TEAEs (23%) in Trt 3 by PT were
headache (12.5%), nansea (12 5%) and faeces
discoloured (10.0%).
Most TEAEs were mild in mtensity were unrelated
to either PA?1 or omeprazole.
No severe TEAEs. SAE: or deaths occurred.
PA-DDL- PAZ1 Effect of PAZ1 on 43 HV  PA21 withfood; 74180 250 149118 092 1.208 1.151  No safety signals were detected with respect to
003 (US) 0497101B11 omeprazole (22M 3142  dmg ? hours (L.130, {1.034, clinical chemistry parameters, haematological
(Cont’d) Omeprazole 21F) (20-49)  later (test; Trt 3) 1.492) 1282) parameters, vrinalysis parameters, physical
E007002 examination or ECGs.
-~ Geometric LS Mean
Study Product Study Ne. Mennlf:l:mi::nneuc Ratio Test/Reference
Pr;t:.col ﬂ).;l?:ltch D::fn E':;:’:::; Trearment 90% CT Key Safery Results
{Country) (NME) Objective (ME) Range) Coux T AUC Tin C ATC
(ngml) (h) (h'ng/ml) () m— =
PA-DDIL- PAT1 Single-centre; 42 HV  NoPA21: dmg 1.62 15 1111 39.52 ND ND  Twenty seven subjects (64.3%) reported = 1 TEAE
004 (US) 087101B11. randomised, open- (2IM. 31.4%8  with food and expenienced a total of 47 TEAEs.
Digoxin A78594 label. 3-period 21F) (20-49) (reference; Incidence of TEAEs was higher in subjects
CrOssover. Tt 2) receiving PA21 and digoxin (35.7% i Trr 1 and
Blfertof PAY Lo PAl anddmg 180 200 1211 3812 1109  1.000 38.1%inTrt 3 compared with 14.3% in Trt 2).
digoxin with food (test: (0.995, (1.014. Most common TEAEs (25%) in Trt 1 by PT were
Tt 1) 1.236) 1.171) headache (9.3%) and faeces discoloured (7.1%).
Most common TEAEs (25%) in Trt 2 was
headache (9.5%) .
Most common TEAFs (25%) in Trt 3 by PT were
headache (11.9%). faeces discolonred (11.9%) and
diatrhoea (7.1%).
PA-DDI- PA2L Single-centre, 42 HV  PA31 withfood; 1109 150 12.13 3503 1218 1.091  Most TEAEs were mild in intensity and norelated
004 (US) 097101B11. randomised, open- (21M, 3148 dmg2 hlater (1.093, (1.015, toPA21 ordigoxin.
(Cont’d) Digoxin label. 3-period 21F) 2049y (test; Trt 3) 1.356) 1173)  Two TEAEs of mild intensity occurred in
A78594 CI0SSOVET. 2 subjects in Trr 1 and Trt 3 respectively (Trt 1:
Effect of PAZL on liver function test abnommal; Trt 3; palpitations).
digoxin Both were considered treatment-related and
resolved prior to end of study.
No severe TEAEs, SAEs or deaths occurred.
No safety signals were detected with respect to
clinical chemistry g o togical
parameters. urinalysis parameters, physical
examination or ECGs.
PA-DDI- PADL Single-centre, 43 HV NoPA:dmg 108479 308 1906133 4860 ND ND 34 subjects (79.1%) reported = 1 TEAE and
005 (US) 097101B11. randomised. (26M, 3005 with food experienced a total of 70 TEAE:.
Warfarin open-label 17F) (20-30)  (reference; Incidence of TEAEs was higher in subjects
IEG7414A 3 period crossover. Trt2) receiving PA?1 and warfaria (50.0% in Trt 1 and
Effect of PAZ] en 53 7% in Trt 3 compared with 26.2% in Trt 2).
R-warfarin
PA-DDI- PA2L Single-centre, 43 HV  NoPA21:dmg 108473 400 1904028 4843 1000 0999  Most common TEAEs (=5%) in Trt 1 by PT were
005 (US) 097101B11. randomised, (26M. 3005 with food (0.970. (0.981. faeces discoloured (31.0%). headache (9.5%) and
(Cont’d) Warfann open-label 17F) (20-50) (reference; 1.030) 1.018) constipation (7.1%).
1E67414A 3 period crossover. Tet 2) Mo TEAEs in Trt 2 were reported in > 5% of
Blfretat P lon PA? with food; 1.179.19 200 1972665 4831 1.087 1035 subjects
Rewarfarin drug 2 h later (1055, (1016, Most common TEAEs (=5%) in Trt 3 by PT were
(test; Trt 3) 1.120) 1054) faeces discoloured (24 2%} headache (7 3%} and
PADDL  PAZL Effect of PAZ1 on 13 HV NoPAZl:dmg 103336 300 1583622 4010 ND e T s e i
005 (US)  097101B1L. S-warfann (26M. 30.05 with food Most TEAEs were mild in intensity and varelated
Warfarin 17F)  (20.50) (reference; to PAZL or wafarm.
1E67414A Tt 2) Five TEAEs of moderate intensity occwred in Tt 1
= gt - 2 and Trt 3. Two TEAEs were reported tn Trt 1 and
PA21 and dnfg 103507 3510 1580193 4055 1.002 09?‘9 Tt ¥ of rimtisea and bisadachs respectively that were
with food {(fet, (055, ©.076, sidered as treatment-related. One ecthad 2
Tt 1) 1040y rh2ny SOerees - Cne sulject had 2
TEAE: of abnormal laboratory tests that were
considered selated to treatinent.
PA-DDI- PA2] Single-centre 43 HV  PAXl withfood: 116821 130 1620249 4044 1.130 1023 Ooe SAE of thabdomyolysis was reported that was
005 (US) 097101B11 randomised, (26M. 30.05 dmg2hlater (1.088, {1.000. not considered related to study treatment and was
(Cont’d) Warfarin open-label 17F) (20-50) (test; Tt 3} 1.174) 1.047)  resolved at the end of the study. This subject was
1E67414A 3 period crossover. discontinued from the smudy.

Effect of PA21 on
S-warfarin

No severe TEAE: or deaths occurred.

No safety signals were detected with respect to
clinical chemisiry parameters. haematological
g wrinalysis p . physical
examination or ECGs.

Notes: The Cryy and AUC analyses were performed on log-transf

effects.
AUC = Area under the plasma-concentration time curve; AUCq+ = Area under the plasma-concentration time curve from time 0 to 24 hours: Cpax = Peak serum concentration: CI = Confidence interval;
ECG = Electrocardiogram; F = Female; HV = Health volunteer: LS = Least squares; M = Male; NME = New molecular entity P = Patient: SAE = Serious adverse event; Ton, = Time t0 Cosgl tin =

Terminal half-life; TEAE = Treatment-emergent adverse event; Trt = Treatment: US = United States.

kinetic p:
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using a linear mixed effects model with treatment, period. sequence. and subject within sequence as fixed
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Treatment - alysis Populations Efficacy Endpoints
ArmDose : :
2 ; Responder Analysis:
a ¢ i) :
Study D Group . . Fciiiss Rndpomt (na} Controlled Serwm Phosphorus Serum Taotal Calcium,
Treatment 55  FAS  PPS  Mean Change from BL to End of Treatment™ in Serum Phosphorus I 113178 mmelL CaxP.iPTH
S (mmol L. (mg/dL) (KDOQL 1.13-1.78 mmol axP,
ration (3555 mgdL))
PACL-03A  PANI BL to End of Treat. (FAS) o For PADL. decreases in sernm * Afmost time pomts fom Wk2 Changes in serum total calcium
1.25 g/day % 26 18 004 (0.13), p=0.743 hosphorus were broadly onwards, the proportions of were small variable and not
glday (0.13).p=0. Plop ) prop,
50 eldav 2% % 1 035 (-1.08), p=0.016 dose-dependent. Decreases in subjects with controlled serum statistically significant in the
A . N ! mean serum phosphoms levelsin phosphorus levels exceeded the PAD or sevelamer dose groups
L gd.a} B » 22 DA (25, p0.001 the PA21 50 gdand 75 gddme  proportions at BLmnall + Changes in serum Cax P over
10.0 g/day 7 B 0 084 (200 p0.001 groups were comparable o the PAY} groups apart from the PA2] 5o weere comsistent with the
125 glday 4 M 19 -0.55 (-1.69). p<0.001 decrease seen in the sevelamer 1.25gd group. Propmims vaed g changes in serum
Total 122 126 100 RewbsweresmuilarforhePPS. 48 gd group (FAS). Resultswere  over tume, with the highest phosphorus levels for both
o Pait-wise contparisons simular for the PPS. piul_mmcm seen m the PA21 PA?1 and sevelamer treatment.
bl (ANCOVA) of e 1 25 gday  * PA2| teamentrelied marapg D op0growpandibe st oy o s e
estent 1D to each of the higher PA?]  decrease of serum phosphorus i vatiable over time and across
doses were statistically levels in all but the ID group ¥ '_.’m?-lp. ) the treatment groups but were
significant (p=0.001) for the Mean semm phosphorus levels  » Thg proportion of suhjeqs generally lower than BL for the
100gdand 125 gddosesin  tefmed towards E} levelsaffer  achieving control at anytime 3 highest PA21 dose goups anc
the FAS and for each of fhe suljects e!:nered a Jweek nuwut dun.ng treatment ranged .fmm the sevelamer group, reflzcting
4 higher doses in the PPS phase durng which they did not 68.0%t0 87.3% in the ngher dose g0 gteater serum phosphorus
[piﬁ.ﬂl 1). recerve freatment with a groups compared to 33.8% m the lowering seen in these roups,
phosphate binder 1.23 z/d group. - h
PACL-03A  Sevelamer BL to End of Treat. (FAS) o Consistent with decreases seenin o The proportion of subjects * Seeabove.
HCl 2% M 0 -0.34 (-1.06). p<0.001 previous studies. achieving control at anytime
Mgeﬁ + Comparablz to the PA21 50 gid dunng treatment (33.3%) was
48zd and 7.5 gid dose groups comparable to the tange shown in
6 weeks b 2 the PA?] treatment groups.
treatment

Key Safety Results for PA-CL-03A: Adverse Events

» >30% of subyects reported TEAE: in each treatment group.
+ No PA21 dose-dependent trends m serions TEAEs, meluding death or severe TEAEs. No relevant differences in the meidence of TEAES between the PA21 treatment groups and the sevelamer group.

The most common TEAEs were in the SOCs of Metabolism and Nutntion Disorders, with a higher frequency of hypophosphataemia in the PA21 10.0 g/d and 125 g/d groups than in the remaiming PA21

treatment groups (reflecting the greater phosphorus-lowering effect in these 2 fixed-dose groups). The second most common TEAEs were in the S0C Gastrointestinal Disorders, with no dose-dependent trends
and similar meidences for PA?1 (ranging from 15.4% to 20.6%) and sevelamer (26.9%).

Majonty of TEAEs and treatment-related TEAEs were mild to moderate i seventy.
No severe or serions TEAEs were considered related to treatment.

Proportion of subjects prematurely withdrawn from study treatment and/or the study due to TEAEs was similar in the pooled PA21 (21.1%) and sevelamer (23.1%) treatment proups. The proportion was higher
in the PA21 10.0 gd group (29.6%) than in the remaming PA?[ groups. mamly due to an increased incidence of hypophosphataenma.

One subject in the PA21 3.0 g/d group died during the study following gastrointestinal haemorrhage and cardiac arrest. The events were considered by the Investigator fo be nnrelated to study treatment
No safety s1znals were detected with respect to brochenueal. haematological. and blood tron parameters, or in vitamun levels and corrected QT wmtervals.

were formulated vsing PA?1-2 dmg substance (and with nunor differences in excipients in the drug product compared to the tablets used in PA-CL-03A)

2 End of treatment defined as Week 7, Dialysis 1, or last observation cammied forward for mussing values. (In this study, baseline = Week 1).
Notes: BL =Baseline: Ca x P =Calcinm-phosphorus product; FAS = Full analysis set (randomised subjects who recerved at least 1 dose of study medication and had at least | past-BL efficacy assessment);
iPTH = Intact parathyroid hormone; KDOQI = Kidney Disease Outcomes Quality Initiative; PPS = Per-protocel set (all randomised subjects with a0 major protocol vielations); 30C = System organ

class; 88 = Safety set (all randomised subjects who received at least | dose of study medication); TEAE = Treatment-emetgent adverse event; Treat =
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Treatment.

In PA-CL-03A, 1.25 g tablets (PA21-1 drug substance) were utilised, whereas 1n PA-CL-05A, 2.5 g tablets (PA21-2 drug substance) were uiilised. In PA1201. 1.25 g tablets were also utilised but these tablets



Treatment

Efficacy Endpoints

Sur D frccng? B Elis St 055 Ios i raips  Dephein
Teeatment uration: ~— 1 2 0 Mean Change from Wk 24 BL to Wk 27EP in 1255 meldl ) and KDIGD: Sernm Total Cali
Sermm Phosphorns (mmol/L (mg/dL))™ Gk - i T
0.81-1.45 mmolL (2.54.5 mg/dL)) Ca » P, iPTH (PES)
PA-CL-03A PA21(5.0-150gd) 55707 BL1 to W12 EP(2) (PPS): * Results of the responder analyses based on o No significant difference
Stagel  Mweekstreatment 60HD!  pAZY-07(-22): Sevelamer -0.8{-24) thie KDOQI and KDIGO tasget ranges (p=0.901) between treatment
(Wk1-24) Mean Dose ) 5STPD 18 mean estimate of difference: 0.08 (0.26) supported the key secondary efficacy grenps and no change over time
BLtoWk24:7.7gid FAS:604  Upper 075% CT. 0.15 (0.46); Non-inferiority marsin: 0.19 (0.6) results. were observed for serum total
k f 4.2 ¥, : - i
(B?LI m?‘liul?] (0 uld @éBPI;D + Non-inferiority of PA21 versus sevelamer demonstrated for efficacy in ¢ Based on logistic models. subjects in the Eaeinm
0 St‘;blel- &) i ;’PS i1 reducing serum phosphorus levels after 12 weeks of treatment. sevelamer group were more Likely to have o Changes in sevm Ca xP
X 151 : 17 ” it
: 7 - 3 Eff £PA? demonstrated for subiects on PD and HD. controlled sermm phosphorus at Wi 12 product were reflective of the
Wel2to24:90¢d 4HD/  * EHcven R L B according to KDOQI (OR 0.60: 9% T changes in serum phospherss.
(3.6 tablets/d) 417D + No interactions were seen with region. sex. age. mace. ethnicity. reason. (52 0.0]: p=0.010) whereas therewasno At Wk 24 endpoint. the mean
Sevelamer carbonate  85: 348 fcr ESRD. i from. firs dm]}.'m_ mumber of previous phosphate statistical difference between groups at decrease was -1.4 mmol}/.2
(Renvela) gD, vinders and prior sevelamer use. Wk 24 (OR.0.99: 95% CT: 0.73, 1.34: (-177 mg/dL2) in both
(2.4-144 glday) 30PFD + Treatment effects were consistent across all subgroups examined: p=0.949). treatment groups
24 weeks treatment  FAS:347 dialysis status (HD/ED). region, sex. age. tace, ethmicity and prior + The median time for subjects to achieve o Servm iPTH decreased over
Mean Doze JIBHD/ sevelamer use. contro} based on KDOQT was 23.0 d with time i both treatment groups,
:_BL toWk2:65gd 20PD + Serum phosphorus levels declined rapidly in both treatment groups PAZI and 18.6 d with sevelamer but there were no statistically
(8.1 tabletsid) PPS: 32'.1 dusing the first few weels of the titration phase. remaining relatively (p=0.005); the difference i not considered significant differences between
BLioWic1:6.1gid 208 HD) constant thereafter. PA?1 maintained ifs effect through Wic 24. clinically relevant. treatment groups
%\’If {':btmif)? 0ed MizH + Results in the sevelamer group were comparable to previous studies,
SR thns confimmng assay sensitivity and chinical relevance of results with
(8.7 tablets/d) PAI = ’
+ The efficacy of PAJ1 was achieved with a lower pill burden compared
with sevelamer
PACL05A PA2IMD PANIMD Wk BL to Wk 27 EP (PES): + Results based on the KDOQI and KDIGO + Serum total calcivm levels were not significantly
Stage 2 Wk 24 dose) §82:45 MD: 0.1 (0.3): 1D: 0.6(1.8) target ranges supported the primary efficacy different bemeen_treamleut Eroups {p=0:0?5) and
(W 24-27) }_;Ifaud igg});—gl + Superiority of the PA2| MD aver the PA21 1D results (PES). . gﬁ ehafges over time wete observed during
i : control was confirmed (p<0.001; ANCOVA-  # Based on logistic modeks, subjects inthe D~ Sfage 2
(1-' ;; ;—: 1:3,211 LOCE). group were shown to be less likely to have + Commensurate with the ncrease in serum
3 weeks treatment . 3 ; : =
5 . il betattoetyconshact' controlled serum phosphorus according to phosphorus, serum Ca x P increased in the PA21
PAILID PUID Lﬁgﬁ;ﬁmﬁﬂﬁw ;;d;:f o KDOQI(OR 0.11: 95% CL 0.04,030; LD group with a sgnificanly higher change as
125 glday §82:49 !1'01_;p sh‘bwmq sitsked iricreanes 15 earty 2 WE p<0.001) or KDIGO (OR 0.09: 93% CL 0.02.  compared to the MD group (1.2 mmol7/L
3 weeks treatment  PES: 49 95, 1 week aftar tranitioning to the 1D cénrol. 0.47; p=0.004) (154 m}g’:d{_‘} \mus.ﬂ.l mm‘.Jl‘_.-'{_-
PEFPS: 27 (2.1 mg /dL"), respectively: p<0.001).

The ANCOVA model based on OC at Wk 27 and
the MMBM-MAR analysis for all time points
confirmed the primary ANCOVA-LOCF analysis
supporting the superionty resulis. Differences
between the PA?1 MD and ID groups were
Tighly significant (p<0.001) at all time points.
No interactions wete seen with region. sex, age,
race, ethmicity, reason for ESRD. time from first
dialysis or mmmiber of previous phosphate binders.

-

Treatment effects were consistent across the sub-
eroups for tegion. sex age, race and ethmicity

Subjects who continued on their PA?1 MD
maintained control of serum phosphorus
levels within the KDOQI and KDIGO target

ranges throngh Wk 27 while subjects switched

to the 1D control did not.

The rapid loss of control following withdrawal
of the dose titrated for efficacy from the PA21

LD group demonsteated no tolerance efficts.

o Serum iPTH levels increased in the LD group but

the difference between the MD and I D groups
was not significant (p=0.067).

Key Safety Results for Stage 1 of PA-CL-05A: PA2] vs. Sevelamer

diarrhoea (20.1% vs. 7.5%).

events (8.3% vs. 2.9% for sevelamer).

TEAEs were reported by 83.2% of subjects m the PA?] group and 76.1% in the sevelamer group.
The higher mcidenee of TEAEs in PA21 vs. sevelamer treated subjects was driven mainty by a higher ineidence of gastromntestinal events (43.1% vs. 33.6%), primanly diseoloured faeces (13.4% vs. 0.3%) and

during Stage 2 (LD group). No deaths were considered related to treatment.

There were no significant effects on vital signs, ECGs and physical examination findings.

No safety signals were detected with respect to biochenucal or haematological parameters or i vitamin levels.
Observed changes m iron parameters suggest that there may be low iron absorption from PA21. conuistent with both the nonclimical data and the Phase | data.

The majonity of diarthoea AEs were mild in severity, occurred early after mitiation of treatment, resolved with contmmed treatment and did not lead to premature study withdrawal.
SAEs occnsred in 18.2% of PA?1 treated subjects and 19.8% of sevelsmer—treated subjects. There were no differences in the incidence of severe AFs. SAFs or deaths between PA?1 and sevelamer.
Premature withdrawals due to TEAE were hugher i the PA?1 group (13.7%) compared to the sevelamer group (6.6%). Withdrawals for TEAEs in the PA?1 group were generally related to gastromtestmal

A total of 20 subjects (1.9% overall) died from events with onset during Stage 1: 13 (1.8%) subjects in the PA?] treatment group and 7 (2.0%) in the sevelamer group, and 1 {1.1% overall Stage 2} subject died

o

were formulated vsing PA?1-2 drug substance (and with minor differences m exciprents m the drog product compared to the tablets vsed i PA-CL-054).

"

after Wi 24 when Wk 27 s missing.

Notes: AE = Adverse event; ECG = Electrocardiogram; LD = Low dose; SAE = Sertous adverse event; TEAE = Treatment-emergent adverse event.
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InPA-CL-03A. 1.25 g tablets (PA21-1 drug substance) were utilised whereas in PA-CL-05A. 1.5 g tablets (PAZ1-2 drug substance) were utihsed. In PAT20L. 1.25 g tablets were also utilised but these tablets

Wk 24 BL 15 defined as the measurement at Wk 24 or the last recorded value prior to Wk 24, of Wk 24 result 15 missing. Wk 27 EP results are calculated with Wk 27 results or the latest evaluable measurement



Treamment Arm/Daose

Study ID Group” P_-\na]) e Efficacy Endpoints
; ‘opulation
Treatment Duration
PA.CL-05B (Extension  PA2L PA] Mean Change from BL in Serum Phosphorus (mmol'L (mg/dL)):  Mean Change from BL in Serum Phosphorus (mmol/L (mg/dL)):
o Sudy PA-CL03A} 50150 giday endof  Pooled Pooled PA-CL0SA/0SE PA-CL-05B: BL™ fo Week 28
smdydose fromPACL-  PA-CLOSA0SB  BL™ o Week 24 FAS3B: PA?1:0.1 (0.2); Sevelamer: 0.1 (0.2)
034) §5- 707 FAS: PAL: 0.7 (23): Sevelmer: 07 (:23)
98 weeks FAS™: 604 Completers: PA21- -0.7 {-2.3); Sevelamer: -0.7 (-2)
Completers®™: 322 B 4o Teek 52
PA-CL-05B FAS:PA2L: 0.7 (-1.2); Sevelamer: -0.7 (-1.1)
S53B: 301 Completers: PA21: 0.7 (-1.2); Sevelamer: 0.7 (-1.1)
FAS3B: 384
PPS:314
Sevelamer carbonate + Control of serum phosphorus based on the KDOQI target (1.13 to 1.78 mmolL (3.5 to 5.3 me/dL)) was maintained during the
(Renvels®) 24144 glday additional 28 weeks of treatment. The proportion of responders was 53.1% versus 33.6% for PA21 versus sevelamer, respectively
(end of srudy dose from at Week 24 and 51.9% versus 55.2% at Week 52, respectively (FAS)
PACL034) + Control of serum phosphorus throughout the 32 weeks of treatment was achisved with a lower average pill burden for PA21
28 weels (3.3 tablets/day) compared with sevelamer (8.7 tablets/day) (FAS).

Treatment effects were consistent across all subgroups examined: dialysis stats (HD/PD), region. sex. age, race, and ethnicity.
*» No changes over time were observed for serum total calcium(6) in either treatment group (S5)
+ Changes in serum Ca x P product wete reflective of the changes in serum phosphorus (FAS/Completers)

Serum iPTH' was highly variable among subjects in both treatment groups; there were no clinically relevant mean changes from
BL over 32 weeks of treatment (FAS/Completers).

Key Safety Results for PA-CL-03A/05B

Pooled PA-CL-03A/03B (55)

PA?] remained well tolerated through long-term exposue (32 weeks). No new significant TEAEs or safety signals were observed.
TEAE: were reported by 88.8% of subjects m the PA21 group and 88 5% in the sevelamer group.

The haghest sumber of TEAEs occurred i the SOC of GI Disorders and occurred at a hisher incidence with PAZ1 (52.5%) compared to sevelamer (42.8%). driven primanly by diarthoea (23.6% PA21 va.
11.5% sevelamer) and discoloured faeces (16.1% PA21 vs. 0.3% sevelamer) which are recognised effects of oral compounds containing iron. Diatrhoea events in the PAT] group generally started early during
treatment, and the vast majonty resolved or improved with contmued treatment. Only 3.5% of PA2] treated subjects were withdrawn because of diarthoea. Nausea. vomiting and constipation occurred at a
‘higher incidence with the sevelsmer group (14.4%, 9.2%, and 8.3%, respectively) compared to PA21 (9.8%, 5.9%, and 5.1%, respectively).

Overall, premature withdrawals due to TEAEs were higher in the PA?1 gronp (20.9%) compared to the sevelamer group (10.3%).

There were no diffetences i the ineidence of severe AEs, SAFs or deaths between PA21 and sevelamer. SAFs occured 1n 26.6% of PA21-treated subjects and 29.6% of sevelamer-treated sulbjects.
35 (3.3%) subjects died during the stdy/‘follow-up: 21 (3.0%) in the PA?! treatment sroup and 14 (4.0%) m the sevelsmer group. None of the deaths was conztdered related to treatment.

No safety signals were detected with respect to won status or vitamun levels.

Increases m serum ferntin and TSAT wath PAT] were observed dunng the first 6 months of treatment buf no increase further was seen with contimed treatment. The overall rates of concomutant nse of
intravenous iron and erythropoiesis stimmlating agents in these studies and regional differences i their use comphicate the interpretation of these events. The observed changes, however, are consistent with the
minimal won absorption from PA21 observed in the Phase 1 study (Q-24120) and do not constitute any safety concern

PA-CL-05B (S55B)
+ Although a larger proportion of subjects i the PA71 group compared with the sevelamer group had reported TEAEs during PA-CL-05A (83 2% versus 76.1%, PA21 versus sevelamer. respectively), the
proportion of subjects with TEAEs i PA-CL-05B was sumilar for the 2 treatment groups (73.9% in the PA2] group and 76.8% i the sevelamer group).

» The difference in treatment-related TEAEs between groups was smaller in PA-CL-03B (14.6% PA21 vs. 8.0% sevelamer) compared to PA-CL-05A (39.6% PA21 vs. 19.8% sevelamer), as thete was a
sigmificantly lower imcidence of treatment-related GI TEAEs reported during PA-CL-05B n PA21-treated subjects.

A total of 14 subjects (2.1%) died dunng the PA-CL-05B extension study: 7 (1.8%) in the PA2] treatment group and 7 (2.6%) in the sevelamer group. None of the deaths was considered related to freatment.

6.5.2. A YU4A & (Pivotal studies)

o Yol Er HuRAe I Qb IANIES M BAE UFoE PA2S FEALS B
Aste} 2709l WAR ool T/, TN, FH =, BALAFo] AN HATHPA-CLO5A]
1) F54
-5 YA QM 54 EE Ropny

S Wy QlE WA 3 F 1,059 0] F2HS] HjA

84 HIl= stage 1245) S ¢E3 REX A 931

@.QF FAEFMD) == ALFHLD)S gk stage 2(24F~27F) A H7HE AL,
g

X
w
N
r:;

>~

37 Fo & F % @7‘@] ¢l 329 zlolE= 1.67 mg/dL(LS mean)Z 5AH FolAS AFE,
AgFgrFel dF 9 FAE 147 mg/dL S/t AJTL(FA L) A8EHE F41%
- F8 a8 HIPHATEA stage 1914 125 Fo A & F32] A EFES 2 W—%E("ﬂ@ﬂ'uﬂ

o mﬂ

22k
i) vuHEbe S W, €3 < A HaEFS Al RFATH fFAREIAS(F aRb
X AT ZHLS maen) 0.32 mg/dL). stage 11+ HD #xH(9569%)9} PD 32H(859)7F
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Bz, £49 FF
- PA219] A5EH}= F F 855
HHE 55 mg?/dL® WHro =
2) k43
- PA21 Fofzoll A 7Hd RIWSHA] e o) kg2 13 uAl el =A AAK1677; 23.6%), W A2
H3H1147; 16.1%) ol o5 oldute-2 Aletr] FoFo vlste] 2% o)de] tol7h vebd

8F7HA A E AL, CaxP <

e PA-CL-05AE %453 AlFUdAEANAE 24530 AN EGFEFS F7F FAste] A7) kA
7k o] AN HANM PA-CL-05A2] stage 2914 LDl W= UE A= A=, T 2ol=
PA-CL-05A° A Fofure oeki& O 2 583
- T 659 (NPT 3919, T 26798)] ATE AFAIZ FAsiar, AFAR7IZE S 249
g4 2 v FAFHJAIL(EA 525~ Hd] 555) PA-CL-05ANA 0¥ o £l T AFS
Ae. A T AeExd FAE 84 9 w5 W] ot WAL, ATt Aole §lds
- A7 AZANZ AN HEE o] S o] iiﬂ%]% kA, thFEEC] o]yt

6.5.3. H13 A Y%Al (Non-pivotal studies)

o YR BAE o SHHAS 9T NEA G4 YAl 19 FUYPACLIBAL
Z 1547 9] $A7F 729 wiA, 10398 g7t AE € 5. PA21 1.25 5.0, 7.5, 10.0, 12.5g/day<}t
Adele 48g/dayE 653+ FA(nAEHF)st wlolxgel divl EH 9 FEo Wyt {oF
ApolE HoleA IS W, PA21 50 g/day ©lde] &% AldEte 48g/day Fo ol A

v BAROR ol B o FES FaE 1Y
3o olamEe AFWA WE(LA, dRAN, W $)oloia, AHAEA S Aol pe
Zol7b Wasl RnE ol gwhgolA LU BRAHA e

6.5.4. 71EFY A & (Supportive studies)

° IHPRF

6.5.5. 170 o] 49 Al@eA A& AREA HiA
e in vitro SEFETZEA Gl A o] 3} BIERI D FAAIQlL S ZAEY F32 JHsAdel FRlFd,
282 FF AGAY(PA-CL-05A/05B)ol Fddt Adthda & A& Bgw D AAE 283
A Ao A 2] iPTH X0l thek HEE H7}
- HIEH D AAE AR Hgata A A F owo]zgl o] 13 oo Iyt o] Fojx
Al F 187H (AT 1279, tET 6098)] A7) o] sk A =3g
- NAGATE Aol s Mol Fo|7b Hasty, 525 FAANZA A@EeA EF iPTH FX9
oA e FVhe BERHA FRoerw B 2Xr Hedita #dEHA 4
o o] °f3 ZEMRIA FEHO YA FsAE&S HrlEr] st ANRAH gF I
(PA-CL-05A/05B)oll zteddt Al At & 2ElsiA ﬁ%% 583t e Eatel] thE shelwA AA
- ol EZHt2~EEE BE&sta e A 2998 (A E Ué,
A AL 195 (A EF 1319, dET 64)0] ] l
2EFRA &9 LDL-C 3] 285 4FS 1JHIZI e
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65.6. ABF A g E1A(CTD 5.3.6)
e ~ 6th PSUR 2016.11.27.~2017.5.26. (2017.7.19.)
- o] 717k A A AA 387Nl A B 7FEI L AL, 94,633,240% =E(95,109PY) = A T
- @A 2olE Yo ® = 139 YAAIF[PA-CL-PED-01]°o] M@ Fo|n, FH(HY, =F=~,
UEas, 292, Fd)olA kA H7FAIF[VERIFIE]©], dEoA 3d7te] Al#E ZA7F 2
& o).
- ANEE A ARE AL RuEA &, 540 71 RuHATh H FH3 #-HS
o dF5 H v& 571 AHdle 13 RaE A

657. S84 Aol g 2o 2 42
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e in vitro A& (pH 1.2)°14 6.2%°] Ho] fFe=HJqa A3 FlolA A 1.25%9 Ho] FF5o
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o] O%Al 12mg F7)EAL, F4 A5 FrHo= Y HAE
v 7Fsd AoE #AddE. un, dAAEANA A =F0]

o)

F
F

Rl

v a9 % B gl BAE QAP ABHow wEHUEY, 5 oJobEe] Ferd o
= x%y;_i z\qxq
lonz oo i ARE AFSa o] kg Fild T &

659. %9 A-9184 HIHCID 25.6)
o A3 £ WA FEHS YFHAL, A AYFL JHE A ARAG KA
o WMSA RIE AFBA olFWe MAsh A, FAH PYL AR FHe FAE L
AEE AEAFAE FAA A4 B A5
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66. 7ILA S

6.6.1 7t 3
. Aele
6.62. ICH E5 #% D @& %&9 g4 37t
Less More likely Comments
Pharmacokinetic Linear Non-linear A DS  AFTAA FAH ZE
. -1¢ 750mg~3000mg s Aol A &7FeE2<l
Pharmacodynamic Flat Steep Aeade nol
.1Q ~ H 9] o] A4 Q gkol=xxo
Therapeutic range Wide Narrow 1x]':l = ;;?gg ;%OOmg AN EReEHd
Metabolism Multiple S Y ST ¢ SR A @k
pathways enete
polymorphism
Bioavailability high Low CSERE - AR FEA A afAd
Protein binding Low High -l - AT FEEHA & wid
Ao %1/\]-/\ _:4: X SFEAT AR o
Drug interaction Little High i} E;] I%ZI])I?;L gre FARAA rEdES
Mode of action | Non-systemic Systemic - AP A FAH o7 ZgE wjAdE
Inappropriate use |Little potential High - AEojefE oz o ALe] kel uiel ALg-H
TE =T 96 5o FeAe B8
- in vitro A8 = FEAUE, ZAZE
Mudtipl OFEERLAEIE, FAARIEY, dRIERHlE, &
oot Little High WEISA, YA E, SARAAES 2
. ZAVARB), oWz, U=, shutelse)
P dEAEE IMHAUC 27), Tmax E==
Cmax®l] 9FS n1|3
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o JFWAFAAAS A %(ver 1.0, 2017.3.21.)
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~
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7. 2= AR Eol et X7

e FDA: Velphoro chewable tablet 500mg, (2013.11.27.)
e EMA: Velphoro 500mg chewable tablets, (2014.8.26.)
=

e YE: P-TOL Chewable Tab 250, 500mg, Kissei Pharmaceuticals(2015.11)

8. T FAIHIZ2te| HIHE

% o) oletESe
o BREtEr vs AWElH vs 24V E
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oo
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