PF708, a Therapeutic Equivalent and Biosimilar Candidate to FORTEO (Teriparatide), Demonstrates Nonclinical Efficacy ASBMR 2017
Equivalence to the Reference Product in the Treatment of Established Osteopenia in Adult Ovariectomized Rats
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Introduction

Various effective therapies are available for the treatment A o N B | | C A B C i In body and uterine weight, there were no significant
. . . .. . . Relative change in body weight over the in-life phase Body weight at the end of treatment period Uterine weight at the end of treatment period y
of human OSIeOpOrosis including tr(?)dltlona_l gntl-catab_o lic - e differences between adult OVX rats treated with PF708
and m_odern anabohc; treatments. In clln!cal practice, s /I - and FORTEO at 8 pg/ka/d s.c. (Fig. 1).
anabolic agents available include recombinant human s
parathyroid hormone (PTH) analog (1-34) [rhPTH(1-34), 2 U In the tibial metaphysis of adult OVX rats, both PF708
teriparatide, FORTEO/FORSTEO], recombinant human "1 - . and FORTEO treatments at 8 pg/kg/d s.c. increased
intact PTH (1-84) [rhPTH(1-84), PREOS/PREOTACT], BERERERNEEEEE e e ) G Tt.BMD, TtBMC, Th.BMD and Th.BMC during the
and recombinant human PTH related peptide ana|09 (1' FIGURE 1. Body and uterine weight. (A) Relative change in body weight over the in-life phase. Relative change was D - F treatment perIOd’ reSUItmg In Increased parameter
_ " (2) - calculated by dividing body weight obtained at the beginning and end of treatment by body weight obtained before surgical TaM I I
34) [thTHrP(l 34)’ abal_opara’ude, TYMLOS] PF708 Is operations. (B) Body weight and (C) relative uterine weight at the end of treatment. Relative uterine weight was calculated by values at the end Of n Ilfe phase Of the StUdy (Flg 2)
a 34-amino acid recombinant analog of human PTH that dividing uterine weight by body weight and by multiplying this ratio by one hundred. Statistically significant differences were 3 o _ _
has the same route of administration dosage form not observed. =~ OVX rats + Vehicle; —@— OVX rats + FORTEO (8 pg/kg/d s.c.); —&— OVX rats + PF708 (8 pg/kg/d s.c.) U In the tibial dlaphySIS of adult OVX rats, both PF708
. . . | . ! and FORTEO treatments at 8 pg/kg/d s.c. increased
formulation, and delivery device functionality as the :
sranded reference oroduct FORTEO. PE708 is bein Tt.BMD, Tt.BMC, Ct.Ar and Ct.Th during the treatment
progu . . J Tibial Metaphvsi period, leading to increased parameter values at the
developed as a therapeutic equivalent in the U.S. and as IDla etapnysis . .
T . . . end of the in-life phase (Fig. 3).
a biosimilar outside the U.S. to provide an option for the A B C G H ]
reference product . Relative change in Tt.BMD over the in-life phase - Relative change in Tt.BMD during the treatment period ) Relative change in TLBMC over the in-life phase u In the Clrculatlon Of adult OVX rats’ both PF708 and
_ - TR [ o . - o FORTEO treatments at 8 pug/kg/d s.c. increased serum
Aim of the Stu dy % o] 5] % - PINP and OC levels and decreased serum TRACP 5b
The purpose of this study was to compare the : u I g £ o ] activity during the first 2 treatment weeks (Fig. 4).
nonclinical efficacy of PF708 to FORTEO in the b= . i In bone, there were no significant differences between
treatment of established osteopenia in the rat IAERRRARARE Sl beotes Galoe] IR AR adult OVX rats treated with PF708 and FORTEO at 8
ovariectomy ((30)VX) model of human postmenopausal D E = ug/kg/d s.c. indicating that both treatments enhanced
OSteO OrOSIS ] Relative change in Tt.BMC during the treatment period Relative change in Th.BMD over the in-life phase Tb.BMD before the start of treatment period FIGURE 3 lelal dlaphyS|S Relative Change in (A) TtBMD, (C) TtBMC, (E) cortical bone area (CtAI’), (G) cortical thickness . . . . . ] ] ]
P Ly . iy (Ct.Th) and (J) cortical BMD (Ct.BMD) over the in-life phase of the study. These relative changes were calculated by dividing bone formation Slmllarly and exhibited similar anabolic
] s w e FORTE s Yol vy _ a00- values obtained before the start and at the end of treatment period by values obtained before surgical operations. Relative responses on metaphyseaL trabecular, diaphysea| and
Matenal S an d Meth Od S g 107 S o0 g change in (B) Tt.BMD, (D) Tt.BMC, (F) Ct.Ar and (H) Ct.Th during the treatment period of the in-life phase. This relative :
:_-5; e J:E 70 - 2" change was calculated by dividing values obtained at the end of treatment period by values obtained before the start of Cortlcal bone.
Animal experimentation: The study was conducted using female Sprague-Dawley rats g 1" 2 e0- % 200 treatment period. One v-letter (v) indicates a statistically significant difference from OVX control group treated with vehicle
[Cr:CD(SD); SCANBUR Research, Karlslunde, Denmark]. At 6 months of age, their bone s %07 ﬁ S 50 2 o with a p-value < 0.05,_tw0 v-letters (vv) with a p-value < 0.01, and three v-letters (vvv) with a p-value < 0.001. .
mineral density (BMD) and bone cross-sectional dimensions were determined by pefipheral 92m — 42;[: ! 0 —— OVXrats + Vehicle; -@— OVXrats + FORTEO (8 pg/kg/d s.c.); —&— OVXrats + PF708 (8 pg/kg/d s.c.) CO NC I usions
quantitative computed tomography (pQCT) in tibia, after which the rats were ovariectomized. OVX+Vehicle OVX+FORTEG OVX+PFT08 8 1 2 3 4 6 6 7 8 8 10 11 12 13 OVX+Vehicle OVX+FORTEG OVX+PFT08
The development of OVX-induced osteopenia was confirmed by pQCT in tibia after 6 (1 mLikgid s.c) (8 uglkgid s.c) (8 uglkgld s.c) Time (weeks) (1 mLikgld s.c) (8 uglkg/d s.c) (8 uglkg/d s.c) This StUdy demonstrated that the nonclinical effic acy
postsurgery weeks. Osteopenic rats were randomized into treatment groups by stratification G H J

aCCOrding to trabecular BMD (TbBMD) and bOdy Welght After 7 postsurgery weeks, serum Relative change in Tb.BMD during the treatment period Relative change in Tb.BMC over the in-life phase Relative change in Tb.BMC during the treatment period B T I\/I k Of PF708 IS eq u Ivalent to FO RTEO In the treatment Of
samples were harvested for bone turnover marker (BTM) measurements and the treatment of 225 - 10 e one urnover arkers . . :
OVX rats was started. Rats were treated subcutaneously once a day with PF708 or FORTEO 200 - w 100 200 - o established osteo penia In the rat_ OVX model of
at 8 pg/kg, or with vehicle. Treatment effects were studied on serum BTM levels after 2 oS ' il A B C human postmenopausal osteoporosis.
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treatment weeks and on tibia after 6 treatment weeks.

Bone analyses: BMD and bone cross-sectional dimensions were measured by pQCT using
Norland Stratec XCT Research SA+ equipment (Norland Stratec Medizintechnik, Birkenfeld,
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postsurgery weeks), and after 6 weeks of treatment (i.e. after 13 postsurgery weeks). Three 0- s 0 2 2 150 1 The authors are grateful to Minna Auranen, Piia Tuomisto, Anniina Luostarinen, Jaakko
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serum BTMs were mcluded.m the study, namely procollagen type | N-terminal pro_peptlde. e errro8, e ool e errro8, E S 100 Lehtimaki, Justyna Zdrojewska, Petri Rummukainen, Laura Jakobsson, Rikka Kytomaa, Jani
(PINP; Rat/Mouse PINP EIA; IDS, Boldon, UK), N-terminal mid-fragment of osteocalcin (OC; 5 1007 5 Seppanen and Yvonne Konkol for their expert technical assistance.
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Rat-MID Osteocalcin EIA; IDS), and tartrate-resistant acid phosphatase isoform 5b (TRACP FIGURE 2. Tibial metaphysis. Relative changes in (A) total BMD (Tt.BMD), (C) total bone mineral content (Tt.BMC), (E) 50 -

5b; RatTRAP Assay; IDS). Their levels were determined at the beginning of treatment (i.e. Th.BMD and (H) trabecular BMC (Tb.BMC) over the in-life phase of the study. These relative changes were calculated by o o
after 7 postsurgery weeks) and after 2 weeks of treatment (i.e. after 9 postsurgery weeks). dividing values obtained before the start and at the end of treatment period by values obtained before surgical operations. OVX+Vehicle OVX+FORTEO ~OVX+PF708 OVX+Vehicle OVX+FORTEO ~OVX+PF708 I eferen CeS
Relative change in (B) Tt.BMD, (D) Tt.BMC, (G) Th.BMD and (J) Tb.BMC during the treatment period of the in-life phase. This (I mifkgidsc) Euokoidsc) (@ nalklds.c) (imthglds.c) @uokaidse) @uakeldse)

Statistical analyses: All data is presented as mean N standard deviation. Statistical analyses

were performed as two-sided tests. If the assumptions of parametric tests (i.e. the normality of relative change was calculated by dividing values obtained at the end of treatment period by values obtained before the start FIGURE 4. Bone turnover markers. Relative change in (A) serum PINP levels, (B) serum OC levels and (C) serum TRACP 5b 1. BlackDM,RoserCJ ClinicaPracticaPostmenopaugasteoporosi Engl) Med 201637425462

data distribution and the homogeneity of variances) were fulfiled as such or after data of treatment period. (F) Th.BMD before the start of treatment period and used for the randomization of OVX rats into activity during the first 2 weeks of treatment. This relative change was calculated by dividing serum levels obtained after 2 2. LedeBZ Parathyroildormonandparathyroidormoneelategroteiranalogsn osteoporosteerapyCurr
transformations, one-way analysis of variance and Tukey's test were applied for evaluating treatment groups. Two v-letters (vv) indicate a statistically significant difference from OVX control group treated with vehicle weeks of treatment period by serum levels obtained at the beginning of treatment period. Two v-letters (vv) indicate a Osteopord?ep2017151109.

statistical significances. Otherwise, statistical significances were evaluated using non- with a p-value < 0.01 and three v-letters (vvv) with a p-value < 0.001. statistically significant difference from OVX control group treated with vehicle with a p-value < 0.01 and three v-letters (vvv) 3. KimmeDB Animamodelsn osteoporosigsearchin BilezikiadP,Raisa.G,RodarGA editorsPrinciples
parametric Kruskal-Wallis and Dunn's tests. —l— OVX rats + Vehicle; —@— OVX rats + FORTEO (8 pg/kg/d s.c.); —&— OVX rats + PF708 (8 ug/kg/d s.c.) with a p-value < 0.001. ofbonebiology?nded AcademiPressSanDiegoCA,USApp 163555 2002
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