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Field of the Invention This invention relates to nethods of increasing bone
mass and weduwmss4een of fractures for the treatnent of osteoparsosi®3and

ot her bone netabolic disorders. In particular, this invention relates to
such nethods of treatnment by the admnistration of a | oading dose of a
bone-active phosphonate foll owed by a mai nt enance dosi ng regi nmen.
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post nenop%ggl%l E(?l?lgne,oé]n%{)t%fg 5§,pg|s<>ﬁgjj'-9§é,sPu()ﬁgB8£ IH"lt}leyAmerican Society for Bone and
Mineral Research, Murray J. Favus, M.D. Editor, Dept of Medicine, The University of Chicago
Medical Center, Chicago, Illinois.  Approximately 85% of all osteoporosis is primary
osteoporosis. See for example, Marjorie M. Luckey, M.D., “Evaluation of Postmenopausal
Osteoporosis”, Primer on the Metabolic Bone Diseases and Disorders of Mineral Metabolism, 4"
Edition, pgs 273-277, Murray J. Favus, M.D. Editor, Dept of Medicine, The University of
Chicago Medical Center, Chicago, Illinois; and “Osteoporosis Prevention, Diagnosis, and
Therapy” JAMA, February 14, 2001 — Vol. 285, No. 6; pgs 785-795. Such primary osteoporosis
includes postmenopausal osteoporosis, age-associated osteoporosis (affecting a majority of
individuals over the age of 70 to 80) and idiopathic osteoporosis.

For some osteoporotic individuals the loss of bone tissue is sufficiently great so as to
cause mechanical failure of the bone structure. Bone fractures often occur, for example, in the hip
and spine of women suffering from postmenopausal osteoporosis. Kyphosis (abnormally
increased curvature of the thoracic spine) may also result. Although its etiology is not fully
understood, there are many risk factors thought to be associated with osteoporosis. These include

low body weight, low calcium intake, physical inactivity, and estrogen deficiency.
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Applicants have found, surprisingly, that the administration of a high dose of a bone-

active phosphonate followed by a lower maintenance dose decreases bone turnover and increases
bone mass at a faster rate leading to faster fracture reduction. This may be particularly useful in
patients who experience high bone turnover, such as cancer and transplant patients.
Summary of the Invention

The present invention provides methods of increasing bone mass and/or reducing
fractures in a subject afflicted with bone loss. The method comprises the steps of: (a)
administering a loading dose of a bisphosphonate for a period of time of from about 7 to about
180 days, more preferably from about 14 to about 60 days, followed by (b) administering a
continuous maintenance dose of a bisphosphonate. The loading dose comprises a level of
bisphosphonate of from about 2 to about 20 times, preferably from about 3 times to about 10
times, more preferably from about 3 times to about 6 times greater than the corresponding
maintenance dose. The loading dose is administered over a period of time from about 7 to about

180 days. For oral administration, the loading dose is administered every day or ever other day
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“Loading dose”, as used herein, means the dose initially administered to a patient. The
dose is an effective amount to achieve the desired results.

“Loading period”, as used herein means the period of time in which the initial dose is
administered to a subject.

“Maintenance dose “,as used herein, means the dose administered to a subject following
the loading period. The dose is an effective amount to achieve the desired results.

“Maintenance period”, as used herein means, means the period of time following the
loading period in which the subject is continuously administered a dose of bisphosphonate at a
dosage level lower than the loading dose.

“Safe and effective amount”, as used herein means an amount large enough to
significantly induce a positive modification in the symptoms and/or condition to be treated in a
subject, but small enough to avoid serious adverse side effects, commensurate with a reasonable
benefit/risk ratio. The safe and effective amount will vary with such factors as the particular
condition being treated, the age and physical condition of the patient, the duration of treatment,
the nature of concurrent therapy, the specific dosage form to be used, and the dosage regimen

employed.
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one type of bisphosphonate on some treatment days, and another type on another treatment day.

The specific period of time and the frequency of dosing which is sufficient to achieve an
increase in the net skeletal mass of the subject may depend on a variety of factors. Such factors
include, for example, the specific actives employed, the amount of actives administered, the mode
of administration (i.e. oral or parenteral) the age and sex of the subject, the specific disorder to be
treated, concomitant therapies employed, the general physical health of the subject, the extent of
bone loss in the individual, and the nutritional habits of the individual.

The therapeutic regimen utilizing the methods of this invention are preferably continued
for at least about twenty four months. Of course, a therapeutic regimen may be continued
indefinitely, according to sound medical practice.

A preferred method for the treatment of a bone disorder includes an initial diagnostic step,
to determine the presence of the disorder. Thus, a preferred method of this invention comprises
the steps of performing a diagnostic on a subject for the detection of high bone turnover. High
bone turnover can be defined when the net bone turnover is elevated and bone resorption is
greater than bone formation. Upon obtaining a positive result from said diagnostic, administering

the actives according to the methods of this invention is then implemented. Measurement of
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5, 019, 651§nttr@y 1. 1-dlcloromethylene 1-1-diphosphonic acid (clodronate) ad described in Belgium
Patent 672,205 (1966) which is incorporated by reference herein in its entirety.
Cyclohepylaminomethylene-1,1-bisphospnonic acid (cimadronate), as described in U.S. Pat. No.
4,970,335, to Isomura et al., Nov. 13, 1990 which is incorporated herein by reference in its
entirety. 1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisphosphonic acid
(ibandronate) which is described in U.S. Pat. No. 4,927,814, May 22, 1990, which is incorporated
by referencc;, herein in its entirety. 1-hydroxy-2-(1H-imidazol-1-yl)ethylidene-1,1-bisphosphonic
acid (zolendronate).

Preferred bisphosphonates are selected from the group consisting of risedronate,
ibandronate, pamidronate, alendronate, cimadronate, tiludronate, zolendronate, clodronate,
piridronate, pharmaceutically-acceptable salts thereof and mixtures thereof.

The amount of bisphosphonate to be administered depends upon its potency. The potency
of a particular bisphosphonate can be expressed in terms of its “LED” or “least effective dose”,
which is a minimum dose of bisphosphonate expressed in mg P/kg (milligrams phosphorus in the

compound per kilogram weight of the subject) that is effective, by itself, to cause a significant
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990,

substantially reduce the pharmaceutical efficacy of the pharmaceutical composition under
ordinary use situations. Pharmaceutically-acceptable carriers must, of course, be of sufficiently
high purity and sufficiently low toxicity to render them suitable for administration to the subject
being treated.

Some examples of the substances which can serve as pharmaceutical carriers are: sugars,
such as lactose, glucose and sucrose; starches, such as corn starch and potato starch; cellulose and
its derivatives, such as sodium carboxymethylcellulose, ethylcellulose, cellulose acetate;
powdered tragacanth; malt; gelatin; talc; stearic acid; magnesium stearate; vegetable oils, such as
peanut oil, cottonseed oil, sesame oil, olive oil, corn oil and oil of theobroma; ppolyols such as
propylene glycol, glycerin, sorbitol, mannitol, and polyethylene glycol; agar; alginic acid;
pyrogen-free water; isotonic saline; phosphate buffer solutions; wetting agents and lubricants such
as sodium lauryl sulfate; coloring agents; flavoring agents; and preservatives. Other compatible
pharmaceutical additives and actives may be included in the pharmaceutically-acceptable carrier

for use in the compositions of the present invention.
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phosphonates. These are further described in U S Pat. No. 4,761,406, Flora

et al., Aug 2, 1988 which is incorporated herein in its entirety be
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risedronate for the loading dose comprise from about 15mg to about 50mg per day, more

preferably from about 20 mg to about 40 mg per day and most preferably from about 25 mg to
about 35 mg per day. The oral unit dosage forms of the bone-active phosphonate for the
maintenance dose preferably contains from about 2.5 to about 15 mg per day from about 5 to
about 10. For alendronate the loading dose comprises from about 15 mg to about 70 mg per day.
More preferably from about 20 mg to about 50 mg per day, and most preferably about 25 mg to
about 40 mg per day. Equivalent doses can be given every other day, twice a week, weekly, bi-
weekly or monthly.

Another preferred method of administering bisphosphonates is subcutaneous injection in
a unit dosage form. Preferred unit dosage forms for injectable bone active bisphosphonate include
sterile solutions of water, physiological saline, or mixtures thereof. The pH of said solutions
should be adjusted to about 7.4. Preferably, unit dosage forms of risedronate for the loading dose
comprise from about from about 0.75 mg to about 15.0 mg per month and more preferably from
about 1.5 mg to about 10 mg per month. The unit dosage forms of the bone-active phosphonate

for the maintenance dose preferably contains from about 0.75 mg to about 6 mg per month and
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unit dosage fo C ve

bi sphosphonat etrlmn HO st eFH[FH & %ﬂ?@g%ﬁ%}[{ﬁ i éO%é) Oglﬁbrﬁyé@%sggpgglgs %‘gﬁél ne,

or mxtur(p@sdnltlewemrbn The pH of said solutions should be adjusted to about

7.4. Prefg nit dosage forns of risedronate for the | oadi ng dose

conprise from alﬁout fromabout 0.75 ng to about 15.0 ng per nonth and nore

preferably from feabupatitntSweighing apisoumnatgly Gdgkgend divgndsed Witk postinenepavsage

ore, O bRERRARE Pl ALRRARENERS il ERLIL RS, S50 ALELTE01
PCT/ US02/ 432830 mg per day of risedronate orally. Immediately following, the patient is given 35 mg per
week of risedronate orally for two years. A biopsy of iliac crest bone is taken at two years and
reveals an increase in mean wall thickness of the remodeling units compared to her baseline
biopsy.
EXAMPLE 2
A male weighing approximately 70 kg diagnosed with prostrate cancer and high bone
turnover is treated by a method of this invention. Specifically each day for fourteen days the
patient takes 35 mg of alendronate per day. At the end of the period, the patient then takes a

maintenance dose of 70 mg per week of alendronate orally for one year.

EXAMPLE 3

A female weighing about 58 kg is diagnosed with glucocorticoid-induced osteoporosis.
The subject is then treated by a method of this invention. Specifically the subject is given 30 mg
risedronate orally per day for a period of 30 days. At that time, the dose is switched to the

maintenance dose of 35 mg orally every two weeks for three years.
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nore preferably fromabout 1.5 ng to about 3 ng per nonth. Equival ent
dosage anounts may be given every two weeks, every nonth, every other
nont h or woespsubé¢ ee nonths. Kits: This invention al so pr@e¢irdse2/kizss f or
conveniently and effectively inplenenting the nethods of this invention.
Such kits conprise one or nore unit doses of bone-active phosphonate for
the | oadi ng period, one or nore unit doses of bone-active phosphonate for
t he mai ntenance period, and a nmeans for facilitating conpliance with

met hods ofgxtagprEvention. Such kits provide a convenient and effective
means for assurlnq that the subject to be treated takes the apgro riate
active in the éontlepatienbysightingranprrsimaigly 62 Ke da et intrrypopdyind PPihee” Mfans of
such Kitsgjneh dqas ﬁ@)«ym@my WaEEh f AEipkd W@keh AN RhSBLSA MBdlolfe. aThd VeS
according to a net% of this invention Such conpliance neans i ncl udes,
|nstructlGﬁwwnﬁﬁé@ayﬂﬁg&n&ﬂdeﬁpéﬁbthﬁﬁwﬁ§§héoaﬁﬁgﬂm@oﬁﬂbhﬁﬂPbﬁ§n&ﬁ@ﬂ©of
Exanpl es gf.NagkpebnDagngl di spensing neans are well known in the art,

i ncluding those described in U S. Pat. No. 4,761,406, Flora et al. i ssued
Aug. 2, 1988: Xfhile pagjculapembadimentsgafthg subjectjmNentigh hayesbesa dlepgsibed. 1uwilh g
al'l incor ngrlﬂ.{s(%jthg% s'kﬁlfeglirpﬂﬂg@nMEte\Jaﬂous-Ehﬁlgés‘JAnld%dmlam{bflthJ@que&gn\Qﬁﬁ'éH)| es
illustrate the ositions, process and uses of the present invention.
EXAVPLE 1c#@ lieemsipéfltbaqndepw Fyhtha gpieipand sxapgraf Bie ynvsotiqeg Ieis intenidedyifee¥d wit h
post Menopgigahppe il EARRAShéh thuifidaGis@the BY withiFRENQREpSf diblinSedigyent i on.
Specifically fgr thirty days the patient is given % ng per day of
risedronate orally. Imediately follow ng, the patient is given 35 ng per
week of risedronate orally for two years. A biopsy of iliac crest bone is
taken at two years and reveals an increase in nean wall thickness of the
renodeling units conpared to her baseline biopsy. EXAMPLE 2 A mal e

wei ghi ng approxi mately 70 kg di agnosed with prostrate cancer and hi gh bone
turnover is treated by a method of this invention. Specifically each day
for fourteen days the patient takes 35 ng of al endronate per day. At the
end of the period, the patient then takes a nmaintenance dose of 70 ng per
week of alendronate orally for one year. EXAMPLE 3 A femal e wei ghi ng about
58 kg is diagnosed with glucocorticoid-induced osteoporosis. The subject
is then treated by a nethod of this invention. Specifically the subject is
gi ven 30 ny



risedronate orally per day for a period of 30 days. At that tine, the dose
is switched to the maintenance dose of 35 ng orally every two weeks for

t hree yeaw®.03853405 03/ 055496 PCT/ US02/ 40234 EXAMPLE 4 A nelca/ysat/ivend

wei ghting approximately 67 kg is given intravenously; a total of 9 ng
divided equally into two weekly doses (4.5 ng per week on days 1 and 8) of
ri sedronate. The naintenance dose of 3ng given on Day 29 (after first

| oadi ng dose) followed by 3 ng every other nonth fromDay 29. Wile

parti cul agenheodiyents of the subject invention have been described, it
will be obvious to those skilled in the arts that various changes and
nodi fi cation of the subject invention can be nade w thout departing from
the spirit andiscompe Rf ushén tHeVERtman of lifcrdasing wbendask h@oklingeto, a rdgimdnhe
appended clains all such nodificatiqns that are wi.thin.the scope of .this

i nvention. 9 WO (83Mu¥aHENp Fbggéﬁsﬁﬁi%hﬁnatﬁl\ﬁoéta joading B?IF“Péida“ids“.mtlcE’S‘?& %t for

use in the treat MaphosphonaitGbieAGAiNEndA RribR & Bich Catlowel thizdoddingderi@lyi Men

conprising unit doses of bisphaosphonate for. a | oading. period_and . unit doses
oo bi apnospRoraks sFOrIEE FRrATLhangen i ki iy ComTeR Bha (e faieng
period. 2. A Kit camgR4nde.ng to claim1l wherein the kit further conprises
means for facilitating conpliance. 3. A ki ccqrding to.claim1l o

wherein the | oadi‘hit %Q@"‘&gg Flgip fgﬂf‘i”lbet‘ﬁ"é 8ﬁﬁag.*?g38sef§'8°‘} iyiyma 9}3&,&0 L%Otz
according to any qape of the preceding clains wherein the bi sphosphonate is
selected fromthe group consistin f_risedronate | endronate acid, .

pami dronate, i IAth-Fd‘ﬁ ng i ?ﬂi’r‘b’%é& dbe e ‘&F&%’é‘f‘%ﬁ?rﬁgn‘h? gﬁgﬁo ?honaté s

zol endronat e, andeBakd SroaNthe 686N SonsibthQr &ofiseddnatd) Hérdronate cictdi, Pgmideonateai m 19
wherein the bisphpﬁghonate IS risedronatﬁlﬁg al endroni c aggd 6., A Kit
according to any 'BYEORH: £Iodrope BRI RARLONMF. FRUPHIrOME. RIGHHY B e
unit doses of thgeéggading are 2 to 20 tinmes greater than the

bi sphosphonat e _unit, doses of . . . . .
5. A kit according to claim 19 wherein the bisphosphonate is risedronate or alendronic

acid.

6. A kit according to any one of the preceding claims wherein the Bisphosphonate unit
doses of the loading are 2 to 20 times greater than the bisphosphonate unit doses of
the maintenance period.

7. The use of a bisphosphonate for manufacture of a pharmaceutical kit which is used
for facilitating the treatment of increasing bone mass according to the steps
comprising

a. administering a loading for about 7 days to about 180 days of a
bisphosphonate; and

b. administering after step (a) a continuous maintenance dose of a
bisphosphonate wherein the loading dose is from about two time to about
twenty times greater than the maintenance dose.

8. The use according to claim 7 wherein the bisphosphonate is selected from the group
comprising
risedronate, alendronic acid, pamidronate, tiludronate, clodronate, cimadronate,
ibandronate, zolendronate, and salts and esters thereof.

9. Use of a bisphosphonate for the manufacture of a medicant for the treatment of
increasing bone mass according to the steps of;

a. administering a loading for about 7 days to about 180 days of a

bisphosphonate; and
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t he mai ntenance period. 7. The use of a bisphosphonate for manufacture of a
pharmaceutical kit which is used for facilitating the treatnent of

i ncr easi Ngolaes4pmss according to the steps conprising aPcadrsomieseri ng a
| oadi ng for about 7 days to about 180 days of a bisphosphonate; and b.
adm nistering after step (a) a continuous mai ntenance dose of a

bi sphosphonate wherein the | oading dose is fromabout two tinme to about
twenty tinmes greater than the naintenance dose. 8. The use according to
claim7 wherein theb.b!aﬁﬁﬂf?&gﬂ%”%{%@r ispS el Gt @endriuoty LRGSR dEONBY iSi ng
ri sedronate, alendronic acid, "‘pamdronate, tiludronate, clodronate,

ci madronate, i bandr orbasphosphasatendreaimths, loatte dasp s framdbeyt @ostimanr dept 9.
use of a bi sphosphonagefplimtiiGeBhaRiniflehodtildi cant for the treatment
of increasing bone mass according to the steps of; a. adm nistering a

| oadi ng for abdutUsg ackeyding to cio Gtwheain tialpadiag dese leyiekisRds A oSt &rf«at@mganlo WO
03/ 055496 PCT/ USQZ[ 49034 fse.@dm nistering after step (a) a continuous

mai nt enance dose of a bi sphosphonat e wherein the | oading dose is from
about two tine to about twenty tines greater than the mai ntenance dose.
10. Use according to claim9 wherein the | oading dose level is 2 to 20
times greater than nmaintenance dose. 11
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