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Treatment of Chronic Kidney Disease (ClCD) Subjects
usi ng Lant hanum Conpounds [001] This application

wohei7se2he benefit of U S. Patent Applicati onP8eEMIS2106/060598

No. 11/272,563 filed on Novenber 9, 2005, which is
hereby incorporated by reference. 1. FIELD OF THE
I NVENTI ON [002] This invention relates to the
treatment of subjects at risk for chronic kidney
di sease (CKD), having stage one to four CKD,
suscepti bl e to or sufferi ng from soft tissue

cal CTRETIRRERTOI oI KIGHEY DiseusedieD) o
or sufferi ng rom secon yper ara? yr0|

[ t h t
cont &) nOMPJEdlischSh gﬁ%ﬁ{ﬁaﬁﬁd R

non-toxic | ant hanum conpound. 2. BACKGROUND OF THE
[PRMERTES @Rpljcada] clamrsotiie cherpfitnefy Ud. skaene ArpkeytionsSegial No.

t r e

N e e Do P PPyl BBl sterence.
(NHANES), the nunber of CKD subjects in the Uni ted
States will incledBLDr@RTEIHINWENEI@NyY 26 nmillion in
2004 to approximately 40 million in 2020. One of the
[A82]othie empnu@aﬂatm do dfe et of sehjestseat risk Jori chyauis irke

s n t
GBI Dot e B R ERE0 s A St oh Son

tEmeesslci}ﬁbﬂB)nha‘s@ldtaN &lith IOKD, he.r bh@qﬂlbteesmldr sufifefiK@ from
subj ects devel gpi ng hyper pgﬁghatem a. . The nupber of

seRqydany ) WRPRARIW PIdBer PhoSFHidt cfupifisingned URRrBgeentical

é}%bﬁﬁoﬂ\tddtamﬁlga %@eﬁﬁ&ny @ﬁEUuQé R a]noﬁltJ))hJ: PAtHatum
5 to approxi mately 2. lion in 2020 04]
@mpeendt. | y, the Food and Drug Admi ni strati on (FDA) has
limted the treatnent of hyperphosphatem a using

phosphat e Dbi gd A%K@Ré%@?srﬂtmvﬁﬁﬁ‘fONSt age Renal
Di sease" (ESR? e., stage five of CKD. This

?Uﬂ CRRHicakidasy Qlfsez@gD(@Qb) gL taS Wfoﬂﬁﬁ/ﬁﬁeﬁﬁbﬁlcoﬁéﬂmlp/foﬁfem

he total CKD subject popul ation.[004]
AgrputigthiospNaticond Heailth aesm%t@m @mm@aﬁ Swevey GNHANHSadthe
l‘ﬁ?nblgg of %@ e?frél ﬂgi?e%r%&gs Plﬂp Hl%lte%e ﬁ‘ %Péf&fmately 26
r( i nmer avai

rﬁﬂhdﬂermgmo(lrﬁo Iﬁhbﬁhﬁtebsd@ehﬁhm ihy2020c hl Oné dﬁ‘)thEr major
compicaﬁon of (/QI%D is lexga(teéd b%ogcf ph%gpqxate levels resulting from the inability
of the kidney to remove phosphate from the body by urine secretion.  Excess
phosphate levels in the blood result in CKD subjects developing hyperphosphatemia.
The number of CKD subjects with hyperphosphatemia in the United States will

increase from approximately 1 million in 2005 to approximately 2.8 million in 2020.

[004] Currently, the Food and Drug Administration (FDA) has limited the
treatment of hyperphosphatemia using phosphate binders to subjects with “End-
Stage Renal Disease” (ESRD), i.e., stage five of CKD. This sub-population of
CKD subjects represents only 1% of the total CKD subject population.
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al um num based bi nders. Subjects who receive
cal ci um based binders often are unable to achi eve

wdesirrosdrzphosphat e | evel s wi t hout exceedi ng t heCT/US2006/060598

recomended daily intake of cal ciumand are burdened
with the anmobunt of drug they nust take. Additionally,

al.ci.um based bi nde .cause hypercal cem a and
(09 By epp el @ ESRD shiiesk panbetongaled voceala-pased
pHoRiHAR! Bnddeg sége?alﬁérr G(?.l .lr, abRdinsayehansd p@lkxé&l Jgggaﬁﬂea Rg., as

unnanggeably I pi burden due"to t { of
Repagel ¢ yalets (sevedanggr didrogiileniden romiGepaymbinr{charbsidga INAb g

I 0 t ent d i.gagci ous, . are, assnci at i
e R el SR IR B8 B BB B ERe b e
aBle th GRBiee désdd phoPoad 1dvalt VRUNeLREIAN Mer teborhiiénded
formof a chewabl e tabl et éavai | abl e as Fosrenol (r)

Ganly ey PlecaluR Al at5 Tedansd withyhe ampyy of drugaihey, mygdake.
RBRHAMRY, iR bideds’ iy BYREH ﬁézﬁ&%&i@ Mn@d bihcErBRP
subj ects. Unlike other problematic osphat e bi nders,

deanpichcaivifination sodescribebanfeel Bubjety whaare ppestebed seweldmes also

manageabl e dosi [ egi 0 o ause. hypercal cem a
6 ARGtk el 58 B, A P SR AN &F S
Aomifin868e® Hndeas SiltBoigl Highlphiotat Rhdlefaacivis, Gad¢ S¥sociated
dji scl oses a pharnmaceuti cal ,conposition conprising a
Vilh eerbRLRATEQS SRR andiegs taxicity Xhep ysadrpres lgpgpgripds.
La2(CCb) 3 xH2g , where x has a val ue between 3 to 6,

{Tb@s]t L &fhaniRErRARS RIAE firPofl ALhERENR: SRk BGhB:bIeRE TeESRAS
or preparing this conposition and a nethod to treat

fsgmp Shivh d¥w reacewticalsi WaESRIPAIUlss edosbegs iapprovddi by the FDA to

ti.hed [.007 r.. ther
SRRy T TRREP FRIGCHE by St B Gl ol
Mihdergrienthinuin sdebdrate-Hakdad bindand aréhpotent weitly a Nparkigeab®e doking
CKD noa anmount i nl(); t? ESRD. . This invention is based on
ReRineR O RoLoARg By PoTeRGeEU4, Rad A oR teRILPE feRFHOUbj ect s
susceptible to or suffering fromsoft tissue
[E)ads]cms.cmen@ N 55968, 576 e@ssigned) t(ISBir® Pha@@eddiadly) discloses a
yper par at hyroi di sm can .al so benefit fromthe

RIBFPHP YRR EOBRPSHIOR ICamPHHRA, n leshasstine eadie iy grits prvingethe
REAUE" $a:(Cos)PHYRYLGE THEd NVENTL OhLQ08] é{tﬁog, lo eat

accordance wth the present invention, a ne
hypephosphatemiuib ESBRD subjeciat Pracsised for pKBing @&is chapositipn and

& tm% %d W %‘egt%y%ter%ggspﬁz%gnrﬁa Culf%Slé)Bgubjse%gscuesBltgl tms eco}n?)os?ttlon are

also described.

=y

[007] However, there continues to be a need in the art to treat subjects who are at
risk for CKD or who have varying forms of CKD not amounting to ESRD. This
invention is based on the surprising finding that such subjects and subjects
susceptible to or suffering from soft tissue calcification associated with CKD or
secondary hyperparathyroidism can also benefit from the administration of

lanthanum compound-based phosphate binders.

3. SUMMARY OF THE INVENTION
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weeowrdeny hyper parat hyroidismis provided,

suffering fromsoft tissue calcification associated
with CKD, (4) susceptible to or suffering from

susceptible to or suffering fromother as yet
undi scovered conditions requiring control of phosphate

I'ly ad t
R ctitings P heoRsSTeet BHTdR ARG OBSoaUE Acthices 1) a
isROfoPAIED! (B hisiapap bfdld xtagé it CX® a{i?téﬁtceﬁtfm@m or

non-toxi c | ant hanum conpound. “As i ndi cat
Eerinenfipmesoft tisses palsiBeatipe assosiatep prithcGKDe (4)osus¢¢et1ble to or

s SontltySBl ROkl ROpRPReC xR Bupentibie 1 o

sﬁﬁérmgSﬁ&nenhdrms lyet yndisoovepdd donbi@ione Rguiking contad v® phosphite
of stages.,one tg four of CKD, soft tissue

3&? TRHGD, ¢ SPMBTSAG s Bkallnt @dmigistesingy ch RRpnacspticak c efeRpeijion
Y RBIHRAAMMEkiOL Hgfdient %a})ett?daw QLT E %ﬁB&gf}ﬁ 4l fon-toxic
adm nistered to such a subject, 1t I's possi

lpgbasum ¢ompoynd. arA’SetstllcaW:dethcmngS the dhveDK®) mmphcabtes@uthe

ociated w th CK| nd/ 0
fi it o QiR PR 8 Gy ol F Ferb L iy
indibering aisk ecnd aikcebilitn 1o 98 infernidd e ld[h‘gﬁrmid STraniok kta@s one
better unider st ood by reference to the foll ow ng

19 douti ¢ He seff itistue Salcifigationeassqejated witisewghpGKBy OOSCCPFHEYY
l%m ral 'Johgnﬂ
Hher el n!hgxllﬁdeis%er g@i}ﬁt?éﬁ%ﬁﬁrﬂ ﬁ%({g]?slg%r?ﬁfste?@g% SUCh 4
sireiset, tﬂhes pessiblento caducer dunt tarmst, thenprogessaof GKD,peoft nabe
|l e cur.e CKD, .soff. tissue
iR A QLSRR PR st RongparaiBidimt, ot her
as yet undi scovered conditions requiring control of
[Q@Rj sTitmtbevatwturqstand many-otheeagnng ad\tamag¢srm? nie mbersion will

) ect .at k f.or av, on es one to
‘Pg’ﬁ St Jpndeiiepd B f‘ﬁ%‘ﬁ’i‘?%‘%ﬂ‘ rf‘é‘%d’t% g‘?ﬁa‘{?ﬁ HBol | y high
serum phosphate | evels; the prevention of soft tissue
cal ci fi cdi DETAILEDDESCRIFIONOFAHERDNVENTITIONX el evat ed
par at hyroi d hornmone (PTH) levels. [QI] The term
"synmpton(s)" of thobkb Generaldefinitionsr havi ng CKD, soft
tissue calcification associated wth CKD, or secondary
(R eprpasat hynet, dhe mmy“mt nSireatimg; ¥ | ayn &freagment” mean  the

psictevr s 2{{’”%8“ bgg rgme orat¥on ’iPFt{ o Cc%gnp@(e %llgvtfgtlo%aor acrl!l(lje of

CKD soft tissue calcification, secondary hyperparathyroidism, or other as yet
undiscovered conditions requiring control of phosphate absorption. For example,
treatment of a subject at risk for or having one of stages one to four of CKD can
mean the reduction of abnormally high serum phosphate levels; the prevention of
soft tissue calcification; or the reduction of abnormally elevated parathyroid
hormone (PTH) levels.

[011] The term “symptom(s)” of those at risk for or having CKD, soft tissue
calcification associated with CKD, or secondary hyperparathyroidism may be any
functional or structural abnormality experienced by a subject and indicating kidney
dysfunction, e.g., those described in Section 4.3, infra.  Among other

or PCB)US2006/060598
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dysfunction, e.g., those described in Section 4.3,
infra. Anong ot herabnormalities, as an exanple, one or

waonnw@/0sé721 he fol | ow ng synpt ons nmay i ndi cate r Pek/US2006/060598

or the presence of CKD: a creatinine concentration of
above about 1.6 ng/dL, a bl ood urea nitrogen (BUN) of
above about 20 ng/dL, a bl ood tShgﬂﬂ]“ghate | evel of above
peHaliess af g §ranbk Poe OF BT e SrpkmsoEay mdicke
4 %?’or ah@bfe%c@ &,@t@w COBRAMifeA dnbh@REY Bf & ab%kgl.s

a urine albumn concentration above a
mg//db,La bépad mmaamtromr@mg)rocﬁuaumﬁmbmr?@ r(lE/ﬂH) a blood phosphate

t t he,, bl t
BRI 13 lfra Y delp B0 BBt Sna i BB =
éheProminvolcehiBaitd. atobd 2houtwos hegrdL, aﬁlrﬂﬁeﬂnﬁhﬁﬁ @bitenttdidn
term"subject" refers to a mammual

al@v% by AY0 e (Le jan dutpd iy raid, éﬂmwe é%%h@y&c@rém@mm the
0 I
YR B 150 JERE br 8 omerdlis ACAGT SuP RERT LS prlow
zdmufaaﬂuabtrmhdlémrm’nge for the particul ar paraneter
speci fied as determ ned by one of ordinary skill in
[ I k 0 h ue |
18, Bl Gl bl 60500, 0 00, DY 2
mmuneﬁmﬁdmesmtﬁtrnucﬁ:@sr a eommiwed doibdpfich@an dogan cﬁ) or
S‘Fge of, up to 20% of a given value. Alternatively,
b fiefity y wth respect to biological systens or
processes, the termcan nmean within an order of
DR8N The! fhems pmﬁer@b+a¥spmﬁ1ﬁtdny"5méﬁll @Inhlﬁraﬂ aﬂ@e’p@able range for
referably within 2 a value. 4.2. Lanthanum
&ﬁmwarspa[r@mr @aﬁﬁ%méﬁtmﬁ% bH P8 q§ elrdenary pKill i the art,

m%ab Q411 Apehli§n ?Qﬁf RALARN tHeNGhdde n{eaﬂﬁéaa&uaatﬁéﬁ % g, the

hydrates, and sol vates. [015] La anum sa
lirnigations oft th¢ imeaghrdmmerk sndi@ni aﬁommammec datioot! aoae melm atrhrepe ofh

Sl AR SR eciariE: raReRRREmeaE &Y SRR R g otosical

dy8eing o€ progtdiey, iy @aficen shd within dnadtlidtasTuiagnltady, Padietably
oxi de, and | ant hanum hydri de. Lant hanum

Wifkin S5l arndomere @raterably ity 2-Ed M apalyei n U s,

Provi sional Patent Application No. 60/591, 105, filed

July 27, 2004, enypt iadmahritn®unds eat i ng
Hyper phosphat aeni a usi ng Lant hanum Hydr oxycar bonat e.

[014] Lanthanum compounds useful in the method of the invention include

lanthanum salts, hydrates, and solvates.

[015] Lanthanum salts which may be utilized include lanthanum carbonate,
lanthanum carbonate hydrates, lanthanum hydroxycarbonate, lanthanum chloride,
lanthanum acetate, lanthanum lactate, other organic salts of lanthanum, lanthanum
oxide, and lanthanum hydride. Lanthanum hydroxycarbonate is further described in
U.S. Provisional Patent Application No. 60/591,105, filed July 27, 2004, entitled
“Method of Treating Hyperphosphataemia using Lanthanum Hydroxycarbonate.”
Lanthanum acetate used in a method of this invention has a possible additional benefit of

increasing the pH buffering capacity in the body.
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woubd7@sémy capacity in the body.[016] Usef ul

Lant hanum acetate used in a nethod of this invention
has a possi ble additional benefit of increasing the pH

car bonat es or | anthanum carbonate hydrates have the
formul a: La2(Cq 3)3#xH2g , wherein x has a value from

0.1Q. Preferably, xhasavaluef om 3.t
[g@i‘?s& 1 lapthagms cargoppates) gt dandhagpm, caspqpate, h}ﬁ‘gﬁteh dipee dhe
fé&‘ﬁﬁﬂ@&%{t’:@%)&’@mﬁ WReh xDRk Wekhe 46 110. prefé}mp af hah

l'evel of the | anthanum compound can be neasured” by
Vﬁble Hiwais 3 vige £ deginahlin fiom 3 t9e6.aMost preterablis ¥t mayr have an average

g gt')sout tﬁ%‘ﬁ?gﬂ%ﬁ]é %[ﬁ% E@?ﬂo&l r}g\fel %1%12 @.}I}&xa&g cgﬁlxpound can

bEde&Ed By mkihodieyelDaasia e drt; iEtSasidtmol gravimetric abalygs

ﬁ NKF-K/DOQ " or "K/DOQ ," as referred to herein) has
EMned chronic ki dney di sease (CKD) as either (1)

havi ng ki dney damage as defined by structural or

functi onal abnqm&tu.{,hﬁqgaﬁe,tmgedgém@)for 3 nont hs or
| onger with or without a decreased gl onerul ar

[0i7]tTiat Namnﬂa(l&ne@@?ﬁ)ldmbnmnega DikAG (autéﬁﬁéscmualhqsﬁuﬁahw
60 nL/mn/1 or .3 nonths or, longer wt

<Wﬁéﬂm@1d Q&Y K@Aﬂ@be as S?"FHE‘% £y bgreig) h@&ﬁ@@?do?hapmc kidney
(@%mt hseémﬁf qlmmuﬁ%al il ggmggmg Q u%,h @écéuml or

e|t at hol ogi ¢ ‘abnor ney
forotiaupd abnwmah@hsng the kisinea font B emonitigeort longeedwmn of vabuwiga

Bk e pEAPEY 3y | CRRE or AR n er 1655 0
mll/@ai/il 1736 foDB amnthes ak umexowablownh@b Ridheyld#nage/ Struaiel

a bl ood urea nltrogen (BUN). concentrati on of above
o5 fBRetionsd ahgoraalitiep Ate enapifestedybst fyngtor 848 anedifRer Rathplegic

ashﬁmh@éi drmhrRets \Jr li@ile§ diirdabe, GiDnaif %ﬁd(ﬁmies BLHGBES in
dney danmmge can |nclude hematuria (1.e., any
lmeglegsta@bseorath@@nmPosrtlombbbidOdwurh)e urine), proteinuria

.e., proteln concentratlons in urine above about

| n-uri g@ above ab y%fid(ﬁ)dne /%a{‘?agpuﬁhﬂd{%cﬁ&h{a caftRine

act yrord
cbmenmtEn( BT Hpoweo abnmnt r.at mghﬂLl and e bhdod odrea hiiitregeab (BItIN)
150 %? bl hos zrrl ev Is of bove ablc(a ut

CHNGENYA ;ﬂe%&f 3 & aw%agaé TS 4
efdviRed ah SindiPAMAs Rﬁth”@k]il &ddmﬁlaﬁﬁﬁr@bpw kieytdafge can

m/mn/l. 73 nR
include hematuria (i.e., any detectable amount of blood in the urine), proteinuria

(i.e., protein concentrations in urine above about 100mg/dL), albuminuria (i.e.,
albumin concentrations in urine above about 100 mg/dL), an intact parathyroid
hormone (PTH) concentration in the blood above about 150 pg/mL, or blood
phosphate levels of above about 4.5 mg/dL. One specific marker of kidney disease
is a GFR rate above normal (i.e., a GFR above about 90 ml./min/1.73 m?),

however a below normal GFR also indicates CKD.

[019] K/DOQI has published guidelines that define five different stages of CKD
(Am J Kidney Dis. 2001, 37(suppl 1):S1-S238). The following table provides a

| aaTER06M060598



10

15

20

wdizbd7@msent st ages of CKD (Am J Ki dney D s.

however a bel ow normal GFR al so indicates CKD. [019]
K/ DOQ has published guidelines that define five

37(suppl 1):S1-S238). The follow ng table provides
adescription of each of the five stages of CKD and the
GFR ranges for each of the st ages Five Sta es of
deSPBHAT Otigagh &Y ths; 1ve sagesori KPogny) the il pressfRneachiof the
S subj ects has several secondary effects. Wen a
subj ect suffers from hyper phosphat em a, excess serum

phosphate precipitates serum cal ci um causing
wi despr ead Eive Sfnges efChroniedlidney Disease (EKPAt | on

Stagant ed cal ci um Bessoiption can occur i IGER(miLovadL@dmd

tissue, resulting i&tdsk i ncreased ri sk ©0-120 (with CKD
cardi pvascul ar conplications that off{en | egaghptomsyeat h.

Addi T | anialeyamb ok BRaGthaP & dbaRAGHIN AL € decregges

I ST TiRlinG Aol bWk AR e @lted GRRSC [T VWO NEGHAZ SME

K—eoncur repﬁ) é{'aéﬁ l'é(ﬁl &PéFRET UTTT L,dl cromnTt %b_%gs

S s o W i | Aie «l ol

Y7 IT I-\”I CUULLSQXCI‘;EV,I &UQQCK& RaITI tm qvﬁra ngrzzg

—eontr he nr O

h He
—pai—% wroid hﬁm&aﬂmm t he | develigyRiedialyslp |

PR ol DL e
s&iéét RGBS GlobnOky pehiphSphd¥miaNekcb &A8riPp %@ﬁon c}iplta_’ﬁf' serum

hyper par at hyr oi di sm Continual stinula
celeismeedusing ivvidespisad Retprie pkizaskeletelf caldiicapion.atlnyrasied cglcamd

I r e b
oBRR Bl B0 R B RLES T e B A, Bk i, AL
cpidéestilat boraglichions ity oftan 1agl tolleathd Mddit®halBt irereasdd serum
ant hanum conpound .p hat e bij nde not only reduces
DBRLHE BTSSR NS dpomett ol Bese v pHBe DR SR Sobh
coifare Rl @kt SeritcaR AL Rlgs t 0 or having any of stages
one to four CKD, including hyperphosphatem a, ectopic
extraskel etal calcification, serum hypocal cem a, and

[Q%d ofh AP tieR) e SeRPIa eAGYIB  Javedsyran conshi do BB iBsrease ipdhe
pRORBGH Pf; ?az‘aﬁ?{o#l& m)ﬁnanV(?"i*H?1 QRdg 't? gﬁ@ﬁe\leio%gfe Gof QcBiMry

Poarticu bi ochem cal physi ol ogi cal nechani sm
hgpetparibyoistisn. o fFuithareioien gecehtr turics skivwribat ks pwsghate levels

B RGBSR U, el LT RS, P migroidiom.

Coyitiiniad BEm@lhtichh G BT sdstetlte Shdties @asatplaSiB) the paATLiokd Fland

adm ni stering . .
and may lead to a parathyroidectomy becoming necessary.

[022] It is believed that the method of the present invention involving the
administration of lanthanum compound phosphate binders not only reduces plasma
phosphate levels but ameliorates the effects of CKD in subjects susceptible to or
having any of stages one to four CKD, including hyperphosphatemia, ectopic
extraskeletal calcification, serum hypocalcemia, and secondary
hyperparathyroidism. It should hoWever, be understood that this invention is not

limited to any particular biochemical or physiological mechanism.

4.4, Methods of Treating Chronic Kidney Disease (CKD)

200RCT/US2006/060598
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to the subject a pharmaceutical conposition containing
as an active ingredient a therapeutically effective

wanourseai a non-toxi ¢ | ant hanum conpound. As Padiusatoe/d60598

above, the subject treated nay be at risk for CKD or
have any of stages one to four CKD as defined above.
Subj ects at. risk _faor CKD, or, who have any of stages one
0351 e SeRagTATS s HECRIoRis acnathet NTealing s sk BRGNS
tohiPbt ST S YT OB kidReyPh tgﬂ@ﬁ R3fpribi i
%Elgve ab%m 4.5 ng/dL, 151 p}Fglgér%ge reajt2 [ %@ﬁgklﬁg’ﬁ&nﬁfstermg
togdhe eultiechta praricentival sompasittonicobtaigigihy am Bl Dfredicove

bout ..2 L, any det ectabl.e . ampunt of blood,in .the
iRl ftefve bnt 5 CEHRGHE 1R Bowdiad oot huisg e
d¥gvd]lihe ibjetd theated| YDt GRR ERNCK B tor Bve VST sBBSUIne 16 Gour
an i ntact parathyroid hornone concentration in

/dL,
¢Re ap (defaredaabevee BMdLS &t Bisk fy/ GHD oavhatwut s ofcrages aie to
%W?Z‘Ldﬁooﬁa}t berefla mbPRAL o6 RERSH 'El%e @%Vg@g sJRMoRe a

to prevent tHe progression o
Beddplospaie leved of almyetabad 4. hopgalls ahjlesot a¢atipine gomvgntcation

nore s to of - st.age, one. CKD t o event t
AapBropnit B s PANER 8O apet o e, 3 S gmount
STW0RAGH tHRAMInRY a 9FiAE Prodiie cdabéAtiaBoP ARIE AbouR 1 0W R RHI, ARirdk
the disease to stage two CKD, and so on. 4.5. Methods

Phunpip SpBeRTAYOICAPRVEs fhort 166 meidh, apislasieparaiiyeif Hamone
' . Con is. 8 of t .

R e R

outbjiration thaxeofig a synpt om or synptons of CKD, by

adm nistering to the subject a pharmaceuti cal

S . i 0ing . ti . . _
ORI, BBy RO MaPod Sty B8 debfeod YL EREi0R of rena
padidzgneln ,dynpsatingla syt 6disglating énecatrman spaptomes ofistagerone
@ﬁﬁ soft tissue. Soft tis e_c\a;_gﬁ%lggude arteri al )
staePrevert Hicadevaigrme of ey in oL {0p D tEeating, p fubj
RAERStagt LAS UKD th Reve %ﬁ?@%idﬁfoﬂfﬁ@@iﬁéagegt RHSIKD, and
Hypér par at hyroi dism [ 027] Yet anot her enbodi nent of
folg®. present invention is a method to treat a subject
suffering fromor having one or nore synptons of

secondary hypgrspaiahfad d'pitvifiting Calcification

[025] Another embodiment of the present invention is a method of treating
calcification of soft tissue associated with CKD in a subject having a symptom or
symptoins of CKD, by administering to the subject a pharmaceutical composition
containing as an active ingredient a therapeutically effective amount of a non-toxic

lanthanum compound.

[026] Calcification can occur in any soft tissue. Soft tissue can include arterial

tissue, cardiac muscle, heart valves, joints, skin and breast tissue.

4.6. Methods of Treating Secondary Hyperparathyroidism

[027] Yet another embodiment of the present invention is a method to treat a subject
suffering from or having one or more symptoms of secondary hyperparathyroidism
comprising administering to the subject a pharmaceutical composition containing as

7
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conprising admnistering to the subject a
phar maceuti cal conposition containing asan active

wongrédéent a t herapeutically effective anount POT/US2006/060598

non-t oxi ¢ | ant hanum conpound. [ 028]

Hyper parat hyroidismis defined as a disease in a
subj ect haying an intact PTH | evel of about 150 pg/nL
Br acgw%aagé?dlenmethgvaﬂ%#y 6ﬁecﬁij’%é¥“6‘§}ta‘tfh“y PgR-¢nxigyianthanum

H{b bugle hypocal caemia (i.e., a blood calciumlevel

ow about 8.5 ng/dL), hyperphosphatem a (i.e., a

bl ood phosphate | evel of above about 4.5 ng/dL), and

[9HeH nesmsratamreidise ig defingdrae a disaase i & SubiAct bayirg avaintayt PTH

el o V0% DR of e, I SRARTM dr3Bbdrkarktl il repuae
lfypmwaaﬂlaor(akl y aadbtodd Stadvied tUeveb ubq:lewt sabourt a6 0 mEAdICe
wth this inventi Sui tab ni saéered i n dosage

RYBFTREOSPIAISHIA §-¢-y arﬁrfaci'z'spltoapf@@ds 40Vg| BDRRt-4 me/dL), and

BoRe LRGALTY e, 8, bR ﬁ@dmr@@&%ﬁebﬂﬁ) an adult can be, e.g.,
375 ng-6000 ng daily. More preferably, the dosage is

375- 3750 ny/ day. The dose can be divided and taken

vi-{-hAdministration’ o pdheapsutically Jiffectiveghmouniof the Langhymug,

tablet, e.g., three ti nEQmB(é‘P“%Iay Serum pl asma | evel s
can be nonitored weekly and dosages n be nodified

19711 Thenthpramyepmpoupd, Rfalk dpiustecd i, @Piet Tn defopgce with
tﬁg%\)%hﬁchﬂ%ﬁﬂ%ly%ﬁmﬁﬁe&@ t}ﬂ&&tg%%hﬁb iltyiHg ErBIeI5 YD bESH mg

regi men; such a regi men nmay | ong termregi nen,
@ eipmental rafhamumantA fypifahdesage fw anraédt fargbes e o N BES mg-6000

The. Lant han be oral
S8 5 RO e, RO ST SATPRA, T ol b
cﬁhemhﬂdetaltanrmm edchans], for exdngpld 23505.500UB50, @r 1060 Mgr @bl
prob] ens, subjects with CKD need to |Limt thejr |iquid

‘Wrt dlee ties ST GRE,  SCTRE Plava feSels sRn e mprifpsed weekly' and
d%@:!"%é@%ﬂ' Beh@oafiRA Qﬁﬂta'fhk%ﬁmi’l‘élt 51:115}9 ﬂ{osﬂﬂat@ 'ie‘%@l AR

urd is desirable. For exanple, a | anthanum
&@n«p@txa@n hay lnet@nﬂmtaﬁ infan wmgerrup@é aegimen;r welh e degimen may

SEPYBL B 2 A e RS

in formul ati ons such that pl asma | evel s of Iant hanum
Q8 Thn/\tantharglm cantpouad stay &8 ordly mlmitiltersé ip theviooe df kpless,

s RSB TR e Y S oD B e T 0SS

with CKD need to lumt thelr liquid intake. Therefore, a formulation of a lanthanum

compound that can be taken with no or limited amounts of liquid is desirable. For
example, a lanthanum compound, in the form of, e.g., beads, crushed tablets,

powder, or sieved granules, may be Sprinkled on food.

[031] The lanthanum compound is administered in formulations such that plasma
levels of lanthanum are low, e.g., at least as low as those provided by a mean
concentration curve where Cmax, Tmx and AUC are preferably less than 1.5 ng/ml,
about 12 hours, and less than 50 ngshr/ml, respectively, for a dose of 3 g per day
(e.g., 1 g three times a day). Preferably, the Cmax and AUC are less than 1.1 ng/ml
and less than 32 ng.hr/ml, and desirably, Cmex and AUC are less than 0.5 ng/ml and
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about 12 hours, and less than 50 ng. hr/m,
respectively, for a dose of 3 g per day (e.g., 1 g

wohow@séizmes a day). Preferably, the Crax and AUDUS2®6/060598

less than 1.1 ng/m and less than 32 ng.hr/m, and
desirably, Crax and AUC are less than 0.5 ng/m

andl ess than 20 ng. hr/m, for such dosage. Tma* val ues
lgssethars 2@ pesha(mly fog rF&‘FhF dowdqy My yoles awcesesntiallynbmatiegted by

I r
I8 458 PRI TE ALY Ve nRaRga Mo R ARSRIEE 1 o
aixosagfél@ mydye éh@ umd PE00 valgtdplateau Al dokagehebave about 1500
nmet ave thejir .com neani n 032] The
RERDT ol & BBE Bl SO R CHRROR SRANFHY ot or ed by t he
present i nvention should be suitable for

[982] Thes excipidntsnustd in e dbinyulation aidinedstaedbpp dtespreéEhemventlon
exci pi ents i.nclude diluents, binders,

fhapid; Reatvially s I pdpimistration &p repglly, depairs ubjects: "t excipients

ﬁ%f iRiIE Ahes, CRh@TS, aﬁd‘%ﬁﬁc@ﬂt@%ﬁéﬁ@e&ﬁ&e lagerff@ Rudlf as

ded to the fornulation 033 uitabl e diltents can

disintepresiencolore rand élnvqrs(ts‘egetemmrqan by nrdded tothe dorgwmbatinar i de,

i somal t ool i gosacchari de, glucose, |lycasin, xylitol,

L@?@Sﬁl&lb}e SRl bid B cho@&pﬂbﬁxodengrétésom , .oligosaccharide,
ol'ydextrose, dextrin, starch ruétose,” xyli Foﬁ ,

swhilmabgdsadchariden|glucosd, , lycaomatlitol] datitd.e erystoithli, t mhnnitol,

ﬁg{gé@%{,?’f ﬁygllﬁigtlr%? - e rlénl'I l(sgqicgh (%ﬁ‘:&}%ﬁ’? g}ﬂlt I G e&_&,é%exﬁ'}l'}lc rma?tltol

oA, adise, opiiog G:hicﬂj&ﬁfstaﬂm‘é Wgihilose {lch iabl Mvioel)f alcfose based
d| hydrate, calciumlactate trihydrate, hydrolyz

ed
tcm&erS( SudpasNutehyfaicPas or Saigeitah) contretianen s éugasmlpnag

%Eﬁt b R b R R T
Celbtab)e ad«txltlglsﬂ Ghaclt s ﬁﬁdlolsd:)e irehis it/ h?cbulngecm:tal salids guch as
%gﬁsen f‘l('lon}e( f.or @)fga Ff magnesn um stearate, talc,
8y Ay MERBeg) ¢ gPse &iglels: “col | oi dal anhydr ous
silica, hydrogenated veget abI e oils, glyceryl behenate
084y Uyefelr briemtigikdan@raad eleniDghlow tgeamrvabde ativsent fa@e0ofos

to ipcor orate an ant OXIda for exa corbic
g T L A T TRt AR e
&%ﬂﬁ&(ﬁbge%éd bégeﬁﬂia S, )e/gl%&?ﬂ helfhfE 8 gyl;émemm{o%ﬁhte

Tablet fornul ations ma e coated according to methods
wel] _known in the art. As indicated below the

F08¢ i canibs e vapiageoussto dresrpasgie ap ﬁéﬁ?’ﬂ‘éﬁnhtf@r SFERG, asesrRic
14, (B iat@Chy a¥ey iBHIESH 1Bk Rquinone in the formulations to enhance their

storage life.

[036] Tablet formulations may be coated according to methods well known in the
art. As indicated below, the formulations may, if desired, incorporate one or more

further active ingredients.

[037] It will be understood that the amounts of the respective ingredients

incorporated in the formulations and the duration of the treatment according to the
invention will vary depending on the requirements for treatment of individual

subjects. The precise dosage regimen will be determined by the attending physician
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30,

[037] It will be understood that the anmpbunts of the
respective ingredients incorporated in the

woanimkse2i ons and the durati on of the treatmenPCT/US2006/060598

according to the invention will vary depending on the
requirenents for treatnent of individual subjects. The
reC|se dosage..re n wll be determn
OB EEHBHT G DR T POHTI% SOHER Berosh G oY Weieh, age and
specift, spRpSmser Til@cﬁh$§1§a§ WrhyasiAady tis ahtite RESIRNR of
speci f1c synptons hysi cian or veterinarian nay
lmthamme:omewmlo@ag@st@ﬁd Ity Atshkieei te detasnion dheamreeti dosage ddr
u the correct . do
Ry R b, ST Gon e o P GEOR D U bloos
physphite tevel nCKDat(eﬁt grescrwemqﬂnidms Métagurh dusabg tol dpagient for
patient, prescribe a particular Ianthanun1dosage 1o a
appEeeARd PEINAE Hisalie WK 16000 drtRes RPRPPRHE D SERSITRES he
sg9§ th®, appropriate by measuring the sanme synptom
U S. application Serial No. 10/926, 330 entitled
Pharnaceutlcal Fornul ati on Conprising Lant hanum

[Qiﬁhié@n agvhcmiqneﬁfrmlu@msw/ 98,339 cotitlegn| d’hwaﬂw&ﬁ@ld‘ oamuiation
BNy CRBOLA0Y S0 A0 RS bbod thy BB Ss Uis.
r e r ant’hanum

|n orp rate ef erence
poblippaemdo. f ZﬂOﬁA(DD%&lBﬁ) ronoApdbddg eO(ﬁH s$T hrmsg:drated bhatference

applicatio anbeusedtotr subjects with .

1€t oAy oPnEREm FORPnda AT T (ot Jseiosed in that

agﬂfﬂah&ﬁédn% Jéﬁ@&ﬁ&%bﬁ@tmm%yxﬁﬂoia@ef Qrpum and Vi tamin
[039] Oten, a subj ect sufferl ng fromthe synptons

| so i ci ent because, his or her
‘ng}%'aﬁﬁaﬂﬁn ?faq‘gwﬁ ? ;5 ?geqr.cwamwns%mﬂsvmes
into the active netabol {@“B’f V|tam n D; and increased
sphat e vels found. in CKD sub S e | i eved
BRORE % WS SURE oD 8 RenBiERs 96 GID Shafp GhEm D
défidigy Bec@useI Mignet her kRmbRdicaE to ‘P(fngt‘lh SnddbBRRN tvitamin D
i nvention, the |anthanum conpound, in conbination with

pyehommpRes Mte thezAgtivemetahplist of witmin B; md ingreasedphvisehat leuels
a: I t

iy K SR RS LA b B 800y S e

mstdbaliienofDRitamie ID.ownainoter wadoliesst vhar pﬂamnt mlszermg# rnhe

d | | |
aE rep ac t tr at rtlggtév‘ﬁa]%no é{fgl\ﬁgn%% ?Lf {aengrtl%r’ s
aa{éuﬁsté}w wxxuajéct TeRinPZron! BelsOMp@Rins \GRICKES td ARFialeNARAmin

about
D deficiency. Levels of 25-hydroxy vitamin D2 are low at values less than about 16

ng/mL and replacement treatment aims for levels of greater than or equal to about
16 ng/mL. Levels of 1, 25-dihydroxy vitamin D2 are low at values less than about
22 pg/mL and replacement treatment aims for levels of greater than about 22

pg/mL.

[040] Examples of vitamin D sources which may be so administered concurrently
with the lanthanum compound in this invention include 1,25 dihydroxy-vitamin D,
the active metabolite of vitamin D (calcitriol, rocalcitrol). Examples of suitable
vitamin D analogs include doxercalciferol (Hectorol®, available from Bone Care

N
Al
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22 pg/nmL and replacenent treatnment ains for |evels of
greater than about 22 pg/nL. [040] Exanples of vitamn

wO280056¢2$ Whi ch may be so admi ni st ered concur PETAUISY006/060598

with the | anthanum conmpound in this invention include
1,25 di hydroxy-vitam n D, the active netabolite of

vitam n D (calcitriol, rocalcitrol). am) es of
o Mgl Hh FgEcalgief Ry FERER 1 G Abbot
1 deftRie9] ABbott BYRIILRbI € from Bone Carel nternational,

M ddl eton, W), and paricalcitol (Zemplar(r),

avai | abl e from Abbott Laboratories, Abbott Park, IL).

[0t 1Y itamip i Gan heciormplated gpdnartainivierad asing FPWES fb desgrided,
g . 3 K »

SR NBHED, B SEREpIB in 20 b, BRI, AT ifhanam

ooppudner cm eagivéneingd digiarenhfoamaiafiére aethe 1imbamunatoimpoursls

he | anthanum_compound. As described above for the
A AR AR st B A7 - PR idy dEapee e Gy g aghen for
WiaindDNwill ¥é HétedaBnedetyetheiafadiddyplyhitian ok 9B@HiAGIan who will,
physician or veterinarian who wll, inter alia,
1846 gligeqonpider: 13pterssyeth anBodyousishie rgghand spewfia Armppati fhe

. [ 0 [ .

FHERRE T et s e e MEn e (bl D laphlddito o
gibjeartoideterntihe the eprrext dosdgs fog érehtatent. r eat nent . [042] In a
speci fic enbodi nent, 100 USP units of vitamn Dis

i ni ster . d.a l.ant hanym ound, is
90 1 0500 PGuRE! (80 ST hARLYT SQERRIE b
peeduy andg lantheainreompoudd Ts alimidistsicaitsiet dtle®perafaydo a subject
Comhi nati on Treatment conprising a Lant hanum Conpound
TSHYTAE EARPYm Source [043] As described above, CKD
subj ects often suffer from hypocal caema (i.e., a
bhoad Amhigistiatiow BLL0bmbinh o TrdadmeRtRoihipri8ing aGndianum N
a further enbodigengou@ll abdaTaldaSouae, a | ant hanum
conmpound is administered in conbination with a cal ci um
[Bo3Ir A€ deseriBeds atlajve,CCKBUSubREts RGeh kenfertfisin iyparuRIENiNK.c., a

Q44] Exanp|es of forns of cal ciumthat can be

CKD.
Rlendcitrivm spricaietp brlovashonaia mhe/Ak) ulie? durter grpodiment of
HRRRAAE a(liﬁa_t&num-@dfn?%rgd)és 2MRhisRla8n £5BBMation with a calcium

G axoSm t hKl i ne, Uxb UK), cal cium acetate (e.qg.,

Phiss tog sYbjest siiffeaibg &ohr thersyhepitomBifdghRAr maceut i cal s, Boca

[044] Examples of forms of calcium that can be co-administered with lanthanum
include calcium carbonate (e.g., Tums® available from GlaxoSmithKline, Uxbridge,
UK), calcium acetate (e.g., PhosLo® available from Nabi Biopharmaceuticals, Boca
Raton, FL), and CaCl-.

[045] Calciuin dosages (expressed as elemental calcium) can range from 1 to 1.5
grams/day. A calcium compound can be combined in the same formulation with the
lanthanum compound or can be given in a different formulation as the lanthanum
compound. A calcium compound, whether in the presence or absence of the
lanthanum compound in the same formulation, can be formulated and administered

using routes as described,, supra. The exact dosage regimen for calcium will be

11



10

15

20

25

Raton, FL), and CaCh. [045] Cal ci um dosages (expressed
as elenental calciun) can range from1l to 1.5

warentwséday. A cal ci um conmpound can be conbi ned PCI/USE®6/060598

same fornulation with the | anthanum conpound or can be
given in a different fornulation as the |anthanum

ound. cal ¢ci um conpound, whet her in the preseng
PR e o S fiak PhFSiT Ao R TAmara il s Bl Sonsider
faorsubizhi &Nbodaveltdt,§ SFemuhpeifRN Syrastomeli Stres Gy sSihd Gr
routes as described,, supra. The exact dosage regi men
Yegringsancghiitiate fhepslosnse of paleiny agpinigiered ta & ppjeshto determine
ey iLparian who wll, inter alia,

@gﬁéjlr‘%ke?&?%[ﬁo}é%&éﬂﬁ@ﬁ as body weight, age and specific
synptons. The physician or veterinarian may titrate
fode] Hos srpeifisfenchodizhamtn @ iablits eantaining calgiugudjdetbe lanthanum
(goeterrgéprg %‘{%‘e LCorr ects %oaayge for treatnment. [046] In a
SRR & B R Hent 25 %apl et s cont ai ni ng cal ci um
and the | ant hanum conpound are each given 3 tinmes per
ddy3. Admingtratidmona Comdination TireamSondomaisingiLabtieaiumeaid
conpri si ng Lant hanum an&itMutiaki n K [ 047] A subj ect
suffering fromthe synptons of CKD can be vitamn K
[047] 4i sshiect dufferamp friomr the sjpoptome of CKID ¢dnebepyiesen deficient.
i nvention, the |anthanum conpound, .in,conbination wth

¥ Revorgenh B P Bt FREARE, b REnAR g o
Eduebimyiom tvais vahmioKR, 19 alnligiveRt etoVh t bjebt Kufet@ink Cir6MCihe
[ 048] Exanpl es of vitamn K soqurces include vitamn Kl
{ymmwlﬁ!}a%ﬁbﬂevm\aw Kaefidigng%qui none), and vitanin
K3 (nenadione). [049] Vitanmin K can be fornmul ated and
Ed@] Bkanhgesest HBMROKT RUic8S irdfdél 9fahih led (ph§idfutondfl LAMhA

can be conbined in the sane fornul ation as the
K2 fneraainened mpd yHemarK T @penpdiongd.ven in a di fferent
formul ati on as the | ant hanum conpound. As descri bed
RROY QiR KNGin! RNFRABIRY CRARRH fsterbd sl GEhiBE a6l QB RBBed,
regimen for vitamn Kwll be determ ned by the
supras n Witagyinp Ky s4nc beysombingd tire rthen saniea forminiation lak | the danghranum

SlbBef & SYTSl ol B BuReR Bt Bbeab Gl
Ak deqatiBed ftRveldsnge 1afthanbiadbinpoltndddivg piesiké Abdagd) régdmeén for

vitamin K will be determined by the attending physician or veterinarian who will,

inter alia, consider factors such as body weight, age, and specific symptoms. The
physician or veterinarian may titrate the dosage of vitamin K administration to a

subject to determine the correct dosage for treatment.

[050] In a specific embodiment, 2.5 to 25 mg of vitamin K1 are administered once
per day and a lanthanum compound is administered three times per day to a subject

requiring treatment.

5. EXAMPLE: Reduction in Renal Calcification with Lanthanum Treatment

[051] Crl:CD (SD) Br (VAFplus) female rats (available from Charles River
Laboratories in Wilmington, MA) were orally dosed once daily with 0, 100, 500, or
1500 mg (salt)/kg of lanthanum carbonate for 104 weeks. Crl:CD (SD) Br
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subject to determ ne the correct dosage for treatnent.
[050] In a specific enbodinent, 2.5 to 25 ng of

woib@Ermser2KI are admi ni stered once per day and BCT/US2006/060598

| ant hanum conpound is adm ni stered three tinmes per day
to a subject requiring treatnent. 5. EXAMPLE:
Reduction in Renal Calcification with Lan t]tmganum

(YA&Rlugle nfergalss 1 Tatsor flevelsp( sippnigireopsarespl spathelpgy, ¢ ingluding
rslﬁ?flaréaa&{ €asf i egn;@ arA@%veB& \165" ﬂi@?@ﬁl@fogfchle&aﬁﬂkamﬁ 05 the

wer e or al dosed once dar |
kideys ﬁ(l@ese ots wEOEriogméd al t)/ kg of | ant hanum car bonat e
for 104 weeks. CrlrCD (SD) Br(VAFplus) female rats

[ﬁn?.ﬂ | : a?t@lg/aﬂ)@o gr?— L &y %g glgargtg%a? gi)éf(e fidg g’o%\gl% lanthanum

cpﬂjohzﬂé oghowdd exeidemtat i afn pélvitipepikirg nemmendizitivas e whateas

SParee ALY O 36 ok (G 40) P Pl P shaeed Wi

1$>bovs©d i dsoc %gOf(saE’c%’kg’ﬁdﬁjf p?ag%échaaly B&Hsthibd advideRee of
wher eas approxi mately onl

60), 5% (n=60)
PElVipapHiag0ingtalization. dB@@@nmmeh amgeyﬂms@ly @é?&ﬁ@@)r&}nﬁe
thd At W5 @ ﬁéjcac?ésed Witk ?&h{a}{ﬁh %Fng‘?d{é’g%o g‘%@fﬁeﬁ‘c‘é' HGPRE& 8
pelvic/papilTa on.  Fur

ry mnerall za
calb fhypotplais ¢ yhefi3Ridfeys,l RB3reaf appruximaitly dnhyats Beme 600123 %

(RIS 0 s 0 O s e perts, T, SRR DBy Gl rcercay,

' t
A SRR e

(3| étlvpe)mlksga thapyTespopsspiedTaupa cgused byrthesmpaipratiprssine g%@m@ral
Lhrﬂ%rﬁ'sktf o %@hn&e‘?zlliza@éépﬁd%gﬁiﬁ%ﬁ%n} g%gg&ag cel |

asita rs ares used by the
unnatural presence of mneral in the tissue, thus
[P HeFhs istddy | indicaterd thay ghe okal sidministeation oxfelapthhinmk edrbonate

'[5%_‘5;;,%16 %1c 1sf.t udy i ndicates that the oral

enTeRel ARSI | ant hanum car bonat e reduces renal
calcification. [054] U S. Application Serial No.

11/ 272,569 entitl ed "Stabi ki zed* Lant hanum Car bonat e

RO, PaRpten B, ATl B3 efbletnsbBRel ey

?’dﬁgod;a%gg%??gélmm HReR e Bfhe tcﬁy bgs |thdigrednd Rpplicansh Ry
incorporated by reference herein.

[055] The present invention is not to be limited in scope by the specific
embodiments described herein. Indeed, various modifications of the invention in
addition to those described herein will be apparent to those skilled in the art from
the foregoing description. Such modifications are intended to fall within the scope

of the appended claims.

[056] All references cited herein, including all patents, published patent
applications, and published scientific articles, are incorporated by reference in their

entireties for all purposes.
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wdeswroisbrd herein wil |

enbodi nents descri bed herein. |ndeed, various
nmodi fi cations of the invention in addition to those

the art fromthe foregoing description. Such
nodi fications are intended to fall within the scope of

%e ,f\ﬂ)&ig%gwi {ms. [056] All references cited

Sttt all patents, published patent

PER iR s Bl 3 B fo b iarBl B o B) o
HawingG8igs ol TstdeS feur ACBBD(3) Suscdptible ol Botlertiy fide abft Figkua

subti ect (1) at risk for- chronic _kidney di sease (CKD),
iojficatien srgPciptedywithy (ED, o §Dayeceptinli togespiierig from secondary
a1 0 Iﬁg]{ ri fr.om: tigsu :
%@F@?@%g{“ﬁ%ﬁ’ aggném atg:db{/}hﬁ¥h a%%?ﬁ%‘?ng( 4%555313 c esr]JlP ']egﬁ ea
Hharmacewichlf eompugition crontiimgndarap dvyipe ipgredietiya chatapentically

risin rally admnpistering to the subject a
%ﬁgﬁ%ﬁ&&%"&?ﬁ °3§| HOB%%%E“E‘%UW E‘B?Fg)gf‘(ﬁi ng as an active
ingredient a therapeutically effective anount of a
N oThetmethal dfabithdnwheemnhosubjbct & a nfduenaiet hod of cl aim
1, wherein the subject is a manmal. 3. The net hod of

l.ai m erein the subject |s human. 4. The net hod
5 BleThened Sl 2. MG SRtk afeBiibound i s o
| ant hanum salt sel ected from | ant hanum car bonat e,
4. drichaethod obrlbimndf{ evhiasedlr diedanthammhemponind/ iy @ Xanthanum salt

carpbonate, ,or, | anth mchloride. 5. The t hod. of
SRR O, Jralanft RN MR ARt 115 Cig. o oMb,
Qeab&aR! of BRhARRLENGREPONat e hydrate having the

ornmul a: La2(C0a)3 xH20 wherein x has a value fromO

0_10. 6. The .method of .claim1l, wherein the effective
é\rf‘f)‘l?nf“eg‘f’d eq'}eﬂ@ﬁt A WheRRin 4t et Recqmperpd iy f lanthanum

GATRAH BF 1hnfhafin® BArBRRA hyd fae RS A RYmilQ: about 3750
ng/ kg/ day. 7. The nethod of claim1, wherein the
subj ect has at |east one of the follow ng: a bl ood
phosphate | evel of abdveCisswHQ 5 ny/dL, a plasma
creatinine concentration of above about 1.6 ng/dL, a
wheseid xihas a valie frogdhio(lBUN) of above about 20 ng/dL,

6. The method of claim 1, wherein the effective amount of elemental lanthanum in

the lanthanum compound is from about 375 mg/kg/day to about 3750 mg/kg/day.

7. The method of claim 1, wherein the subject has at least one of the following: a
blood phosphate level of above about 4.5 mg/dL, a f)lasma creatinine concentration
of above about 1.6 mg/dL, a blood urea nitrogen (BUN) of above about 20 mg/dL,
any detectable amount of blood in the wrine, a urine protein concentration above
about 100 mg/dL, a urine albumin concentration above about 100 mg/dL, an intact
parathyroid hormone (PTH) concentration in the blood of above about 150 pg/mL,
ora glomemla; filtration rate (GFR) of below about 90 mI/min/1.73 m?.

8. A method of treating a subject at risk for chronic kidney disease (CKD) or

having stage one to stage four CKD, comprising orally administering to the subject
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any detectable anobunt of blood in the urine, a urine
protein concentration above about 100 ng/dL, a urine

wabkbrmsérzconcent rat i on above about 100 ny/ dL, RATiUSR@E6H60598

par at hyroi d hornmone (PTH) concentration in the bl ood
of above about 150 pg/nilL, or a glonerul ar fi Itrati on
rate (GFR).of bel ow abouyt 90 nL/mn/ 1.7
HrEhHBACeHiCH CORPOSHPICONpiRG £s 3R aF‘n“’§km$’6’ l‘f’E‘hi’l 6Pﬁr€i’e““°au3’
%g@ﬁk@’anﬂiuﬁﬁﬁ%%ﬁ%@ 1a8hah\RY LiEpoh@ge one to stage four
conprising orally adm nistering to the subjecta
S?har maceuti cal conposition containing as an active
n@rre@h%ln@f glainn & VPSR kg pupjest i Hedted tyAeslupe opfarrgst the
I\;}\ﬁ s Of ﬂant hanum conmpound. 9. A method of claim S8,
reln e subject is treated to reduce or arrest the
progress of CKD. 10. A nethod of treating a subject
Husk eyxliddl ef treating :suﬁﬁjemisng:epti@ntcsoftsuffém #rom soft tissue

cal.ci f.i cation te [ di sease
ltusptiof SapPRe s Bl Ko SRR Db Pt B
RInfRiSEARC BUihe @abjecﬁwpmmadeaﬁcac Qohpsition Codirady AChd ¥@ive
i ngredient a therapeutically effectiye anpunt of a

ngiedieh,a therrpantieply FHPEDITIBOHE. of 2 POAHE RhER errored: m
10, wherein the soft tissue is arterial tissue,
CRrTeAGetibtB oF @1aif ey, t whadtiOfie s6#itRsueOls AtGRITiHR! cdiac
thereof. 12. A nethod of treating a subject

Busstee pedrbyabves.okisy ox £erapinatign ﬂheé??? secondary

hyper par at hyroi di sm conprising orally adm ni stering
12 A NReRIdPbEe GeatthgPh %ﬁﬂj@@teéﬁtsé gﬁﬁle Go "H%Oﬁiffehﬁg‘ R (BRI
as an active |ngre ient a therapeutically effective
Iayperpatathyfoidismon comopiising antallsnadmigsipringndio 1%e Tiubject a

R S e St R
ﬁfecﬁ&mﬁ)uab@ﬂﬁ noh50xip Gnfianum compound.

13. The method of claim 12, wherein the subject bas an intact parathyroid hormone

(PTH) concentration in the blood of above about 150 pg/mL.
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