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Thus invention relates compositions and methods for preventing or reducing the
onset of symptoms of palmonary diseases, or treating or reducmg the seventy of pulmonary
discases In particolar it relates to compositions snd methods for treating pulmonary
discases mediated by phosphodiesterase 4 (FDB4) by admunistening a PDB4 inhibitor with
an antrmflammatory corticosterosd.

Bagkground of the Inventicn

Identsfication of novel therapeutic agents for tresting pulmonary diseases 1s made
dufficult by the fact that multple medators are responsible for the development of the
discasc. Thus, it sccms tnhkely that eliminating the affects of a sngle mediator could have
a substantial effect on all thres components of chrame astinna. An alternative to the
“mediator approach” 13 o regulate the actwity of the cells respongible for the
pathophysiology of the disease. -

One such way 1s by elavatmg levels of cAMP (adenosios cyclic 3°,5%
monophosphate) Cyelic AMP has been shown to be a socond messenger mediating the:
biologic responses to a wide mage of hormones, neurotransmitters and drugs; [Krebs
Bodocrmology Proceadings of the 4th International Congress Excerpta Medica, 17-29,
1973], When the sppropnate agomst binds to specific cell surface receptors, adenylats
cyclase Is activated, which converts Mg*2-ATP to cAMP st an accelerated rate.

Cyclic AMP modulates the activity of most, if not all, of the cells that contnbuts to the
pathophysiclogy of extrinsic (allargc) asthma. As such, an elsvaton of cAMP would
produce benaficial effects including: 1) airwsy smooth mmscle relaxatson, 2) inhybition of
mast cell mediator release, 3) suppression of neutrophul degranulstion, 4) inhibidon of
basophul degrannlation, and 5) inhitstion of monocyts and macrophage activation. Hence,
coszpounds thit activaio adexrylate cyclase or inhibit phosphodigsterase shonld be effective
1n suppressng the anappropnate activation of aurway smooth mnscie and a wide vancty of
mflanyoatory cells. The principal cellnlar mechamam for the inactivation of cAMP 13
hydrolyns of the 3"-phosphodiester bond by one or more of a family of isoxymes referred to
as cychic muclectde phosphodiesterases (PDEs).

It has been ahown that a distmet cychie mnclaotide phosphodiesterase (PDE)
soxyme, DB IV, 15 responsihle for cAMP breskdown in alrway smooth muscls and
mflammatory cells. [Torphy, "Phosphodiesterase Isozymes Potential Targets for Novel
Ant-asthmanc Agents” in New Drugs for Asthma, Bames, od. IBC Technical Services
Lid., 1989]. Research mdicates that mnhitation of this enzyrns not only produces mrway
smooth muscle relaxation, but also suppresses dagranulation of mast cells, basopinls and
neutrophils along with inhibumg the actrvation of monocytes and neutrophils. Moreover,
the boneficaal effects of PDE IV mniubrtors are markedly potentmted when adenylats cyclase
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sctivity of target cells 18 clevated by appropriate hormones or autocouds, as would be the
case in vivo Thus FDE IV inhitatory would be effective 1n the lung, where levels of
prostagiandm B and prostacyclm (acthivators of adenylate cyclase) are elovated. Such
compounds would offer a bmqoe approach toward the pharmacotherapy of bronch:al
astbma and possess ngnificant therapeatic advantages over agents currently on the market.

In addtion, 1t could be useful to combmme therapses in hght of the fact that the
etology of many pulmonary diuscases mvolves nmitiple medistors. In thus invention theye
1 prosented the combination of 2 PDE 4 minbrtor apd an anbi-nflammatory corticosterard,
particularly one dehvered by mhalstion, for treating pulmonary diseases. This combination
18 particularly usaful for treating chronc cbstructive pulmonsry discass (COPD) or asthma,
Sumuneary of the Invention

In a first aspect this mventon relates to a method for treating a pulmonary disease
m a mammal by admimstering to a patsent in neod theroof an effective amount of a PDE 4-
specafic mhibitor and an effectrive amount of & stercidal ant-inflannmatory agent wherdm
the drugs are admumstered conconntently together or separataly and saquentially where the
sequentnl admmistration 15 close 1 tune or remots m hma,

In a second aspect ting mvention relates to a composstion for treating a pulmonary
dasease in a mammal compnsing an effective amownt of & PDBA-specific mhibitor, an
effective amownt of & steroudal muti-mflammatory agent and a pharmaceutically acceptabls
cxcapent.

Detuled Description of the Ipvention

The comhination therapy contemplated by thus invention comprises admumistering a
PDE4 inhibitor with a steroidal ant-inflammatory agant to provent onset of a palmonary
<hseass ovent or to treat em existing condition. The compounds may be admmistered
togather 1 a ngls dosage form. Or they may be sdomnstered as two different
formalations winch may be the same or different. To illustrate, both drugs may be
provided sepacately as oral formulations, or ans may be an oral preparshion and the other as
an inhalant, or both may be provided in an inhalad dose form. They may be adnmmstered ot
the same tume, Or they may be admmstered edther close in time or remotely, such as where
one drag 18 admimstered m the moming and the socond dmg is sdmmustered 1n the evenmg.

The combination may be used prophrylactically or after the onset of symptoms. In
soms mstances the combination(s) may be used to prevent the progression of a pulmonary
chesase or to arrest the decline of a fonction, such as lung funchon

The PDE4-speaific mhubstor usefol in this mnvention may be any compound that 18
known to inhibit the PDB4 enzyms or which 13 discovered to act in as PDBE4 mhilator, and
which are only PDE4 mhibrtors, not compounds which mhitut other members of the PDE
famuly a3 well as PDE4. Genernlly 1t is preferred to use 2 PDE4 antagomsts which hes an
ICs0 matio of about 0.1 or greater as regards the IC5( for the PDE IV catalytic form which
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binds rolipram with & hugh affinity divided by the ICsq for the form which binds rolipram
with a low affimity

PDE mhibrtors used in treating mflammation and as bronchodilators, drugs like
theophylline and pentoxyfyllwn, inhibit PDE isozymes indiscriminately m all issues. Those
compounds exihubat sade effects, apparently becamse they non-seloctively minbit all 5 PDE
180Zymo clagses m all tissnes. The targeted disease state may be affectrvely treated by such
compouis, but unwanted secondary cffects may be exhibited whach, if they could be
avoxied or nnnamzed, would increase the overall therapeunc effect of thus approach to
treating certam diseass states. For exampie, clinical studies with the selective FDE 4
inhsbutor rolipram, wiich was bemng developed as an antidepressant, indicate it has
psychotropic actrvity and produces gastrointestmal effects, e.g., pyroas, nausea and emegis.

For parposes of thia disclosure, the cAMP catalytic site winch bmis R and S
rolipram with a low affinity 18 denominated the "low affinity” binding suts (LPDRE 4) and
the other form of tins catalytic site winch bmds rohipram wrth a lugh affinnty 1s
denomnated the "hugh affinity” binding site (HFDE 4) Thus term *“HPDE4" should not be
confused with the term "hPDE4" which 1 used to denots human PDBA.

Imtial expenments were conducted to establish and validate a [3H]-rolipam
binding assay Details of thig work are given m Example 1 below

To deternuns whether both the ngh affinity binding activity and the low affinity
binding activity resuded 1n the same gene product, yeast wers transformed by known
methods and the expreswion of recombinant PDE 4 was followed over a 6 hour fermentation
period. Western blot analyns neng an antibody directed agamst PDE 4 mdicated that the
amount of PDE 4 expressed 1acreased with tune, reachmg a maximiom after 3 hour of
growth, In addition, greater than 90% of the smpemaoreactive product was 1n the ngh speed
(100,000 x g) supematant of yeast lysates. [PHJR~(-)-Rolipram binding and PDE activity
were monitored along with protem expression. PDE 4 activity was co-expressed with
rolipram bméing activity, indicating that both fumctions exast on the same gene product.
Sumilar to results with the Wastern plot analyss, greater than 85% of the rolipram-
inhibitahls PDE activity and [3H}-rohpram binding actrvity was found to be present in the
yeast supernatant fraction,

Ovexall, most of the recombimant PDE 4 expressed 1 this system exists as LPDH 4
and only & small fraction as HPDE 4. Consequently, inluihion of recombinant PDE 4
catalytic activity primarily reflects the actions of compounds et LPDE 4. Inhilution of PDB
4 catalytic activity can thus be used as an index of the potency of compounds at LPDE 4.
The potency of compounds at HPDE 4 can be assessed by examinmg their shility to
compete for [SH)R-rolipnm. To develop SARs for both the low affimty and high affintty
rolspram banding sites, the potencaes of selected compounds were determined in two asssy
systama. Resulis from experiments vsing standend compounds were tabulated. As

= wwnRR



10

PS1051P

expected, certain compounds were clearly more potent 1 competing with [JH]-rolipeam at 30
the site for which rohpoam demoustrated high affimty buxding as compared with the other

site, the one at which rohpram 18 a low affinity bmder SAR comrelation botween lugh
affinity binding and low affimity binding was poor and it was concinded that the SAR for
mhbmmofhﬂuﬂimtypﬂhoﬂmhndm;mdmmﬁmﬂnmfnrhnﬁuh
the low affimty rolipram bindmg site Tabls I provides rosults from thus SAR work.

It 15 now known that there are at least two binding forms on buman monocyte
recombmant PDE 4 (hWPDE 4) with wiuch ininbitors mteract. One explanation for these
cbservations is that hPDE 4 exasts in two distinct forms. Ons bmds the hkes of rolpram
snd denbufylime with a hngh affinity while the other binds these compounds with a low
affimty The preferred PDE4 mnhibstors of use m thas invenhion wall be those compounds
which have a salutery therapeutsc ratio, 1.6., compounds which preferentially minbat cAMP
catalytic activity whore the enzyms is in the form that binds rolipram with a low affimty,
thereby reducmg the side effects which apparently axe linkzd to tninbiting the form whith
binds rolipram with & lugh affimty Another way to state this 18 that the prefermrad
compounds will have an ICsq ratio of about O 1 or grester as regards the IC5q for the FDE
4 catalytic form winch binds rolipram wath a hugh affimty divaded by the ICsq for tha form
which binds rolipam with a low affimty

A further refinement of thus standard 15 that of ope wherean the PDE4 mhibitor has
am ICsp ratio of sbout 0.1 or greater; smd mtio 18 the mtio of the ICx) value for competing
with the binding of 1nM of [3H]R-rolipram to a form of PDE 4 which binds rohpram with a
Iugh affiety over tha ICsq value for inhibitmg the PDE [V catalytic actrvity of a form
which binda rolmpram with a low affinuty using 1 mecroM[3IH}-cAMP as the substeate. A
further review explanation with of this test can be found in co-pendmg U.S application
08/456274 filed 31 May 1995, the text of which 1s incorporated herem by reference to the
extent that texi is necessary to the practice of this invention.

Examples of usefal PDB4 mhibitors are.

(R)-(+)-1-(4-bromobenxyl)-4-{(3-cyclopentyloxy)-4-methoxyphenyl}-2-
pymrolidons,
(R)-(+)-1-(4-bromobenzyl)-4-{(3-cyclopentyloxy)-4-methoxyphenyl}-2-pyrrolidone,

3-{(cyclopontylaxy-4-methaxyphenyl)-1-(4-N'-[N2-cyano-S-metiryl-
isgthucuresdobenzyl)-2-pyrrolidone,

<23 4-cysno-4-(3-cyclopontyloxy-4-methoxyphenyl)cyclohexan-1-carboxylic acid),

cus-f4-cymno-4-(3-cyclopropylmethoxy-4-dif noromethoxyphenyDeyclobexan-1-
ol],

(R)-(+)-ethyl [4-(3-cyclopentyloxy-4-methaxyphenyl)pyrrolidine-2-
yhdens]acetnte;

()-(-)-ethyl [4-(3-cyclopentyloxy-4-methoxyphenyl)pyrrolidme-2-yhdene]acetutn,
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Most preferred are those PDE4 minbators winch have an ICsq rato of greater than g(
0.5, and partxcularly those compounds having a rano of greater than 1.0. Prefesred
compounds are {s 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohaxan-1-carboxylic
acd, 2-carbomethaxy-4-cysno-4-(3-cyclopropylmethoxy-4-
dfluoromethoxyphenyl)cyclohaxan-1-one, and is-[4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphenyl)eyclohexan-1-o1); these are examples of compounds which bind
preferentially to the low affimty bmding site and which have an ICsp mtio of 0.1 or greater.

Compounds set out in U.S. patent 5,552,438 1ssued 03 September, 1996. This
patent and the compounds 1t ciscloses aro mncorporated herewn 1 full by reference. The
compound of partrcular mterest, winch 1s disclosed m U.S patent 5.552438, 13 £rs-4-cyano-
4-(3- (cyclopentyloxy)-4-methoxypheayljcyclohexane- 1-carboxylic scad and its salts,
esten, pro-drugs or phymcal forms.

AWD-12-281 from Astra (Hofgen, N ez al. 15th EFMC Int Symp Med Chem (Sept
6-10, Edinburgh) 1998, Abst P.98), a 9-benxyladenine denvative nommnated NCS-613 ~
(INSERM); D-4418 from Chiroscaence and Schermg-Plough, a benzodiazepine PDEA
inlubitor identfiad as CI-1018 (PD-168787, Parkn-Davia/Wamer-1Lambert); a benzodioxole
dentvative Kyowa Hakko disclosed m WO 9916766; V-11294A from Nepp (Landells, L.J.
1 al. Bur Resp J [Anon Cong Eur Resp Soc (Sept 19-23, Geneva) 1998] 1998, 12(Suppl.
28): Abst P2393); rofinmmilast (CAS reference No 162401-32-3) and a pthalaxinons (WO
9947505) from Byk-Gulden; or a compound sdennfied as T-440 (Tanabe Selyak; Fuiy, K.
et al. J Pharmacol Exp Ther,1998, 284(1) 162) Any one cr all of these compounds may or
could benefit from the process descnibed herein.

‘The sovexal specific compounds set out above which do not have a genenc or trads
name can bo mads by the processed descnbed m co-pendmg U.S patent applications USSN
862,083 filed 30 October 1992, USSN 862, 111 filed 30 October 1992; USSN 862,030 filed
30 October 1992, and USSN 862,114 filed 30 October 1992 or thesr progeny or U.S.
patent(s) clamng prionty from one or more of these apphcathons. Each of these
apphcatons or related patents is incorporated bherem by reference 1 foll as 1f set out in tus
document.

The sterold agents useful in this invention are oral and mhaled
cortacosteroids and their pro-drugs which have anti-inflammatory activity.
Examples of these sterouds are methyl predmsolone, prednisone, dexamethasone,
fluticasone, beclomethasons, budesonide, flunisohide, mometasone furcate, and
tnemanolone acetomds. Methyl predmsolone and prednisone are oral and
mjectable forms of anti-inflammatory corticostercads, they are available from
numerous branded and generic pharmaceutical companies. Beclomethasone
drproptonate 15 sold as an aerosol for inhalahan under the names Boconase® and
Beconase AQ® by Glaxo Wellcome. Fluticasone propicnate 15 sold nnder the name
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Flonase® by Glaxo Wellcome as well Triamcinolone acetonide 13 sold by Rhone-
Pouleac Roher under the name Nasacort ® as 2 nasal spray and acrosol. Flunisolide
is sold as a nasal solotion under the name Nasalide® and Nasarel TM by Roche
Laboratories. Dexamethasone 18 sold as the sodium phosphate salt by Medeva
Pharmaceutrcals, Inc. under the name Dexacort™ Phosphate, Mometasons furcate 15
sold as the monohydrate as a naga) preparation by Schering Corp under the name
Nasonex® Budesonide is yet another inhaled corticosteriod used 1n treating
pulmonary diseases It 1s market by Astra Pharmacenticals, L.P. as a powderm a
turbohaler device under the name Pulmicort Turbohaler®. All of these drogs and
nesal preparations or oral or injectable formulations can be found 1n the 1999 edstion
of the Physicians’ Desk Reference® (PDR), published by Medical Economics
Corparation, Inc, of Now Jersey, USA and 1s avsilable on the Internet at
corticosteroids now under dovelopment and which could be used 1n thus mmvention
are sct out 1n Table L

Table I
Inhaled Corticosterouds
Drug Company Indication
mometasone furoate | Schering-Plough asthma
SAR
roflspomde AstraZeneca asthma
ciclesonide Byk-Gulden/ Recordath asthma
butixocort projonate | Wamner-Lambert/3M asthma/rinnitis
| RPR-106541 Rhone-Poulenc Rarer asthma
ST-126 SSP/Toru asthma

A preferred combination therapy 15 that of one or more of dexamethasons,
flaticasone, beclomethasone, budssonide, flumsolide, mometasone furcats, and
tnamcinolons acetonide administered with exs 4-cyano-4-(3-cyclopentyloxy-4-
methoxyphenyl)cyclohexan-1-carboxyhe acad (Anflo®). A preferred therapy is
concomtant admrmstration of the steroxd as an inhalant and the ecid m an oral dose form,
wherem each drug 15 administered once or twice a day  In regards to the acd, a controlled-
release oral tablet 18 most prefiecred.

It is contemplated that both active agemts would be admnisteged at the same time,
or very close 1n ime. Alternatively, one dg counld be taken m the morning and one Inter
in the day. Or in snother scenano, ons drug could be taken twice daily and the other onco
dauly, exther at the same time as ons of the twice-a-day dosing occmred, or separately.
Preferably both drugs wonld be taken together at the same tme.



aorT*

10

15

P51051P

The present compounds and pharmacsutically acceptable salts which are
sctive when given orally can be formmlated as syrups, tablets, capsules, controlled-
release preparstion or lozenges. A syrup formmlation will generally consist of a
suspension or solution of the compound or salt 1n & iqud camer for example,
ethanol, peamit o1l. ohive o1l, glycenn or water with a flavonng or colonng agent.
Where the composition 18 1n the form of a tablet, any pbarmaceutical camer
routwnely used for prepanng sold formniations may be used. Examples of such
carners include magnesium stesrate, texra alba, talc, gelatin, acacaa, steanc acad,
starch, lactose and sucrose. 'Where the compoation 18 in the form of a capsule, any
routins encapsulation 1s smtahle, for example nsing the aforementioned cariers in &
hard gelatin capsule shell. Where the composition 18 1n the form of a soft gelatin
shell capsule any phermaceutical carrier routinely used for prepanng dispermons or
mpmnmmhemdmd.fmmmphqmugm.eeﬂnlm:ﬂuduu
oils, and are incorporated in a soft gelatin capsule shell

Typical parenteral compositions cousist of a solution or suspengion of a
compound or salt 1n a sterile aqueous or non-agueous camer ophonally contamning a
parentarally acceptable odl, for example polyethryleae glycol, polyvinylpymohdone,
lecathin, arachis o1l or sesame o1l

Typical compositions for mnhalation are 1n the form of a solntion, suspension
or emulsion that may be adaumstered as & dry powder or in the form of an aerosol
using a conventional propellant such as fluromated hydrocarbons such as
tnchlorofiuoromethane.

Preferably tho composition for the PDE4 inbubstors is a unit dosage form
such as a tablet or capsule. For the steroids a metered aerosol dose, metered dry
powder inhaler or nasal spray is preferred

The active ingredient may be admimstered from 1 to 6 times a day, sufficient
to exhibat the desired activity. Preforably, the active ingredient is administered sbout
once or twice a dxy, mare prefersbly twice a day.

The present compounds are useful for the trestment of EIA, PIA and CIA,
both as chronse conditions as well as mtermmitently, 1n anticipation of the stimulos 1n
quesiton  Preferably, the present compounds are used for long-term therapy.

As for the amomnt of drug admmmestered, 1t 18 beloved that for the PDBE4 inhibitors
will be admustered in an amount of between 1 and 200 mcrograms per day per adult
humen, Sterouds can be admmmstered in conformity with approved labelmg.
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Isolated bumen monocyte PDE 4 and iPDE (fnanan recombimant PDE4) was
detormined to exust pronanly m the low affinty form, Hence, the activity of test
compounds agamst the low affimty form of PDE 4 can be assessed using standard assays
for PDE 4 catalyc activity employmg 1 nucroM [PH]jcAMP as a substrats (Torphy ot al., /
of Biol. Chem., Vol. 267, No. 3 pp1798-1804, 1992).

Rat bran hugh speed supematants wero used as a source of protemn and both
cnsntronmers of {3H]-rolipram wero propared to a specific activity of 25.6 Ci/mmol,
Stendard assay condrtons wers modified from the published procedure to be identical to
the PDE assay conditions, excapt for the last of the cAMP* S0mM Tris HCI (pH 7.5), 5
mM MgCly, 50 microM 5*AMP and 1 nM of [3H]-rolpram (Torphy etal, J of Biol.
Chem.. Vol. 267, No. 3 pp1798-1804, 1992). The asssy was run for 1 hoar at 30° C. The
resction was terminated and bound higand was sopamsted from free higand unng a Brandel
cell harvester Competition for the high affimty bmdmg site was assessed under conditions
thet were identical to thoss ussd for messuring low affimty PDE activity, expect that [3H}-
cAMP was not present.

Examgle 1B
PDE actwvity was assayed using a [PHlcAMP SPA or [3H]cGMP SPA enxyme
assay as doseribed by the suppher (Ameshem Life Scaences) The reactions wero
condected 10 96-well plates at room tempersture, m 0.1 ml of reaction buffer containing
(final concentrations) 50 mM Tris-HCI, pH 7.5, 8.3 mM MgCL2, 1.7 mM EGTA,
[PHIcAMP or [3H] ¢GMP (spprocmately 2000 dpmv/pmol), enzyme and vanous
concentrations of the inhibitors. The assay was allowed to proceed for 1 hr and was
tenninated by addmg 50 ul of SPA yttrium nlicate boads in the preseice of zinc sulfate.
The plates were shaken and allowed to stand at room temperature for 20 min. Radiolabeled
product formghon was assessed by scintillation spectrometry  Activities of PDE3 and
PDE7 wexe amessed usmg 0.05 uM [3HjcAMP, wheress PDBE4 was assessed using T oM
[PH)cAMP az a suhetrate. Activity of PDEIB, PDB1C, PDE2 and PDES activities were
assessed uong 1mt3mm-nm
PHR-xoliorm binding ssmyy

The [H]R-rolpram bindmg asssy was performed by modification of the method of
Schaeider and co-workers, see Nicholson, et al., Trends Pharmacol. S, Vol. 12, pp.19-27
(1991) and McHale et al., Mol. Pharmacol., Vol. 39, 109-113 (1991). R-rolipram bmds to
the catalytic sits of PDE4 see Torphy et al., Mol. Pharmacol., Vol. 39, pp. 376-384 (1991)
Consequently, compeion for [SHJR-rolipram bunding provides an mdependont
coafirmation of the PDE4 mhibrtor potencass of unisbeled compentors. ‘Tho asssy was
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" porformed at 30°C for 1 br m 0.5 ol buffer coutaming (final concontrations) 50 mM Tris-

HCL, pH 7.5, 5 mM MgCl12, 0.05% bovme sorom albumin, 2 nM [3H]R-rolspram (5 7 x 104
dpm/pmol) and varions concentrations of non-raciolsbelad ininbitors. The reaction was
stopped by the addition of 2.5 m! of 1ce-cold reaction buffer (without [3H]-R-rolpram) and
rapnd vacoum filtration (Brandel Call Harvester) through Whatman GE/B filters that had
been sosked 1n 0.3% polyethylenimine. The filters were washed with an additional 7.5-ml
of cold buffer, dned, and counted via iqmd scintillation spectrometry

Examplo 2
Low dose Inbaled Corticosterold (ICS) Stady 005, Dose-ranging Stody
Study Demgn
R, DB, PC, DR 1n patients with mikd/moderste asthma.
Anfle® was dosed at 5 mg, 10 mg 15 mg twice duly for 6 weeks.
Sulnects were on 2 median of 500 meg of beclomethasons equrvalent although the
mean dose of ICS was 652 meg. i
Primary endpomt: change from baseline to endpomt m trough clime FEV ), changes
m chme FEV) every week and over a 4 hour period followang first dose of double-
blind medication.
Secondary endpomits: use of rescos medicines and overmight symptoms.
Tertiarty endponts: clime FVC, PEFR, FEF25-75, FER 75, domcihary PEFR
varahlity, domuciliary PEFR, summary symptom scores.
Ons week run m.
Study Resolts:
No statisheal smprovement m trough FEV at endpomt ITT analyms 15 mg BID va
placebo ( 0.16 L., p=0.062)

. mmwmwmlummm

Significant improvement in trough FEV) (0.21 L; p=0.033) if axcludad patients on
ICS doses > 500 ucg whils on Anfio 15 mg BID
Corrobomatig support for 15 mg BID mcluded 4 hour FEV 1, domueallary PEFR,
FEF25-75 and physician and patient global assessment scores
Example 3

High dose Inhaled Corticosteriod (ICS) Study
Study Design:
R, DB, PC, DR in patients with mild/moderate asthma on =800 ucg of
beclomathssone
Ariflo® doses were 5, 10 and 15 mg twice daily for 4 weeks.
2 week run-m.

Pnmary endpoint: trough clinic FEV].

29
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Secondary endpoints: moming PEFR, symptoms, PEFR variability, evening
PEFR, clinic PRFR, FEF25-75, FEF7S, rescue medication used.

Study Resylts:

No statistically significant change in clinic trough FEV | in any dose group
was noted in the ITT analysis

o No dose ordering was observed for the primary endpoint

15

Allergen challenge studies

Trough FEV statistically improved at 10 mg BID using repeated measures
analysis is patients excluded on < 800 ucg of ICS (0.16 L: p=0.009)

ICS dose ranged from 100 to 4000 ucg and averaged 1136 ucg
Corroborative support for the 10 mg BID as the offoctive dose also came
from numerically superior resuits in the 4 hour clinic FEV1, clinic FVC,
PEFR

No dose-response relationship could be determined, trough concentrations

20 Legend: Data on Ariflo was taken from the protncol analysis from study 005 in asthma

patients on < 652 ucg of ICS. Data on raontelukast (MT), budesonide (BDP) and both was

-10-
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taken from a singie study in the Singulsir SBA that cxammned the effect of Singular
relstive to inhaled corticostarouds.

Thers are ngmificant diffevences between the behavior of the Pbo groups 1n both
studics. Conclomon 15 that Ariflo outperformed Singulair when added to low dose ICS,
despite the fact that the Pho group also improved m the Anflo stody

The foregong statements and examples are mtended to illustrate the mvention, not
to humt it. Reference 15 made to the clmms for what is reserved to the mventors hereunder.
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" What is clamed 13

1. A method for treatmg a pulmonary discass by admimstering to & patiant 1 need
thereof an effective amount of a PDE 4 ilubitor and sn anti-inflammatory corticosteyosd 1n
a combmned form, separately, or separately and soquentially where the sequent;al
admimsiraton 15 close 1 tms or remoto 1 time.

2 The method of clmum 1 wharem the PDBE4 inhibator is el 4-cyano-4-(3-
cyclopentyloxy-4-mathoxyphenyl)cyclohexan-1-carboxylie acid and the steroud 1s salocted
from the group conmisting of dexamethssone, fluticasone, beclomethasone, budesonude,
flumisolide, mometasone furoare, and mamcinolone acetonide.
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ABSTRACT OF THE DISCLOSURE
This mventon relates to tresting pulmonary diseases such as chrons: abstructive

pulmonary discase or asthma by adminissterng a phosphodiesterase 4 snubsior 1n
combmaton with anti-inflammatory coricosteniod.
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Figure 1
Compenason between Smgriar® with ICS and Ardlo with ICS

Effect Size Across Studles, Ariflo and Singulair

mg 1Smg
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METODQ Y COMPOSICIONES PARA EL TRATAMIENTO DE
ENFERMEDADES PULMONARES

REIVINDICACIONES-

1. Un método para el tratamiento de una enfermedad pulmonar
mediante la administracién a un paciente que lo requiera, de una
cantidad efectiva de un inhibidor PDE4 y un corticosteroide
antlinflamatorio en forma combinada, separada o separada y secuenclal,
donde la administracién secuencia es cercana en tiempo o remota en

tiempo.

2. El método de la relvindicaclén 1, en el cual el inhibidor PDE4
es «s 4-clano-4-(3-ciclopentiloxi-4-metoxifenil)ciclohexan-1-acido
carboxllico y el esterolde es selecclonado del grupo compuesto por
dexametasona, fluticasona, beclometasona, budesonida, flunisolida,
furoato de mometasona y tnamcinilona acetonida
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