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O injections are the most common method of administering insulin although inhaled insulin, as

well as oral formulations, are being tested in clinical trials. Rapid acting insulin analogs have

been developed which are more readily absorbed from the injection site and therefore act

faster than rapid human insulin injected subcutaneously, intended to supply the bolus level of

35 insulin needed after a meal. Other insulin analogs - so called long acting insulins (for

example glargine insulin, detemir insulin) - are available which are released slowly over a
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that intensive glycaem c treatnment was associated with m crovascul ar
benefits WO 2btp62498rt term (6 years) and macro- nascul ar POEMPRIIA6$582 t he
long term (15 years). Simlar phenonenon has al so been denpnstrated in
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WO 2012/ 062698PCT/ EP2011/ 069532 5 - resulting in glucosuria (hence the
notion "diabetes nellitus"). This threshold concentration can be decreased
by SGL.T2-wohlwiwasees. |t has been shown in experinments wrCh/EPh@ 186532
i nhibitor phlorizin that SGT-inhibition will partially inhibit the
reupt ake of glucose fromthe gl onerul ardfiltrate into the blood | eadi ng to
a decrease in blood glucose concentrations and to 5glucosuria. Almof the
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treating patients with type 1 diabetes nellitus. 15A further aimof the
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pharmaceutical conposition and nethod for preventing, slow ng progression
of, delaying or treating of a condition or disorder 35fromthe group
condbst i 3GLTH inbibitprisiimalitconsepodsedt abetet slane bf ageunss thiaharpauetrigaimlvalppeq'm tHe or
type2 6 - A further
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di abgt e gg?c]ﬁ) 5P fasting bl ood
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phar W&C(ﬂ(ﬁ@!@éBZiﬂNﬂ@(ﬂOO&/ﬁéﬁmW 2608/65%94@/ ®he glucopyranosyl-substituted benzene
derivatives are proposed as inducers of urinary sugar excretion and as medicaments in the

treatment of diabetes.

25 Renalfiltration and reuptake of glucose contributes, among other mechanisms, to the steady
state plasma glucose concentration and can therefore serve as an antidiabetic target.
Reuptake of filtered glucose across epithelial cells of the kidney proceeds via sodium-
dependent glucose cotransporters (SGLTs) located in the brush-border membranes in the
tubuli along the sodium gradient. There are at least 3 SGLT isoforms that differ in their

30  expression pattern as well as in their physico-chemical properties. SGLT2 is exclusively
expressed in the kidney, whereas SGLT1 is expressed additionally in other tissues like
intestine, colon, skeletal and cardiac muscle. SGLT3 has been found to be a glucose sensor
in interstitial cells of the intestine without any transport function. Potentially, other related, but
not yet characterized genes, may contribute further to renal glucose reuptake. Under

35 normoglycemia, glucose is completely reabsorbed by SGLTs in the kidney, whereas the

reuptake capacity of the kidney is saturated at glucose concentrations higher than 10mM,



10physi cochem cal properties. Further ains of the present invention becone

apparent to the one skilled in the art by description hereinbefore and in

t he fol | omDng12262698y t he exanpl es. 15 Summary of the | neemtEPROIIMSYSAE n t he

scope of the present invention it has now surprisingly been found that a

conbi nation of a SGLT2 inhibitor and a®insulin leads to a hi gher bl ood

gl ucose lowering conpared with a treatnent using the insulin or the SAT2

i nhi bitor alone. Thus in order to achieve a certain |evel of baseline bl ood
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conbi nat¥ %ﬁg@ia?gltr\,\tﬁ_'??atn fiQt())dtleoar r%?it a%eC?erlasSﬁI”?Rfoca:é'uc Van aggtcr)g[s gtused

for prevgutasngg. sl owi ng progression of, delaying or treat| ng a rret abolic

di sorder, in particular for inproving glycemc control in patients. This

opens up new therapeutic possibilities in the treatnment and prevention of

type 1 dAiabet the presénttioegntioppe 2 di abetes nel litus, conplications of

i abet esnihin dri ARl BRLANRAS hAGLS %r%aétﬁtcs&ong)%ﬁthﬁ R Mlefaod B 2
irst aspec resent 1 nven COMpOSI

conpri SImgve(rthg aﬁtnvﬁ@wmgreﬂswlmdfaielawrgjor(tte)atlag]amnﬂatbohn disower, in particular of

20 R L0880 o of AGGAE Lo another aspect of the

i nventi on, reatlng di abetes nellitus in a

pati ent char acterl zed in that an SGT2 inhibitor and an insulin are

adm ni st r.al pent.

Saccor als s st s ke BT B 0la  mBnhdocatbd Rampb o hn BoBE o

for tredor ingptidp phtd¢rds witk typet udiabeteameditusent where treatnment with insulin is
requried characterized in that an SGT2 inhibitor and an insulin are

adm ni stered, for exanple in conbination or alternation, to the patient.
10Ad6or di fugthepaiemaftthe preaspiéatentibn tshie providend ploarmathetioal camprstivhdead neethet hod

for tre n at an
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or al t eraraypechdiabetes heellipat. i ent . Accordi ng to anot her aspect of the

invention, there is provided a nethod for treating, 15preventing or

reduci ng the risk of hypoglycema in a patient characterized in that an

SGLT2 i Mmdbidr@im ahthegmesems invemticarie teaphovide stphaedacdutical erappsition ancmethiodat i on

or ter rding to anot her aspect of the

[ nvgptl ofﬁ%tﬂ? neé@#%ﬁ&%gﬁ egﬁaﬁéﬁtgd for preventing, 20slow ng the

progreSS|on of, delaying or treating of a condition or disorder selected

fromthe, g et rﬁ%'lnﬁtlesptre%%t %Leﬁt%fmétcﬁ%bgg% P AL ARELS %o%oé{(%ugncﬂﬁ {hoés

cat ar acts an m cr o- "and nacrovascu ASes USch “gePRe

r et i nopdohyrolonging dipadimatiort ofssiicacy staamsula acﬂmalsmrecttofa)mt;enar teri oscl er 0Si s,
myocardi al infarction, accute coronary syndrone, unstable angi na pectoris,

stabl e angi na pectoris, stroke, peripheral arterial occlusive disease,

25cabdi oknodpertainy of thequrésendinivemtan iamaprbvidby\tdmgrrdacsam!tichtrcsmansitimasrumtnathod

resteno Lent, ..o h f .characterized in that an SG.T2

i nhi bi t?&redgagﬁtr}%ﬁ%hﬁ%ﬁ 'Q%Lemg%meﬁﬂ %E@?ed for exanple in conbination or

alternation, to the patient. In particular one or nore aspects of diabetic
nephr opag [ i_nyr n I

{7 eat o0 A5 o2 B P A0, BORLE R el A ANE) B TRELE 1,

term"t |felspzrevérﬁioba$1w1ag or 86lapiag tpragndmtdnyfrcmmnmalrsedglmhoa@werence (IGT),

macrgan . craangi

i ang: 1 R s BB LS sl SRR L helRUIEIER RS TR 2,

and macrdatsseumalitusonpl i cati ons” are used interchangeably in this

application.

Yet another aim of the present invention is to provide a pharmaceutical composition and
method for preventing, slowing progression of, delaying or treating of a condition or disorder

35  from the group consisting of complications of diabetes mellitus, in particular type 1 or type 2

diabetes mellitus.



Accordi ng to anot her aspect of the invention, there is provided a nethod
for preventing, 35slowi ng the progression of, delaying or treating a
met abol i cwoizewidedssel ected from the group consi sting ofPCriEpec12/ocdsabet es
mel litus, inpaired glucose tolerance (IGI), inpaired fasting WO
2012/ 062698PCT/ EP2011/ 069532 8 - bl oo gl ucose (I FG, hyperglycem a,
post prandi al hypergl ycem a, overwei ght, obesity, netabolic syndrone,
gestational diabetes and diabetes related to cystic fibrosis in a patient
in need thereof characterized in that an SGT2 inhibitor and an insulin are
adm ni st f.or e i.n nbination, or alternatipn Q.the patient. 5
Accor di ity g esra e Esdut M tER s B Bk S perReP Qe Clhmnsplant Moo
f or i nprfoviedgcind yheemeightao ptevehtigal/ aitentiatingrasdacriense off thé astghhip gopatEmiin
gl ucose,ne%fd {RQRLPr andi al plasma gl ucose and/or of glycosyl ated henogl obin
HbAlc in 4 pa?l ent in need thereof characterized in that an SGT2 i nhibitor
and an insulin are adm ni stered, for exanple in conbination or
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need t heheofsulirhalbaet eri zed in that an SGT2 inhibitor and an insulin are
adm ni stered, for exanple in conbination or alternation, to the patient.
5By the adm nistration of a conbination or pharnaceutical conposition
acc@bdi nigherefotetrecombination of a SGLT2 inhibitor and an insulin can advantageously be used for

preventing, slowing progression of, delaying or treating a metabolic disorder, in particular for
improving glycemic control in patients. This opens up new therapeutic possibilities in the
treatment and prevention of type 1 diabetes mellitus, type 2 diabetes mellitus, complications
of diabetes mellitus and of neighboring disease states.

30
Therefore, in a first aspect the present invention provides a pharmaceutical composition
comprising
(a) an SGLT2 inhibitor, and
(b) an insulin.

35



present invention, an abnormal accunul ati on of ectopic fat, in particular
of the liver, may be reduced or inhibited. Therefore, according to another
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sl owi ng, delaying or treating diseases or conditions attributed to an
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35 sléwing the progression of, delaying or treating a metabolic disorder selected from the group

consisting of type 2 diabetes mellitus, impaired glucose tolerance (IGT), impaired fasting



According to another aspect of the invention there is provided the use of
an SG.T2 inhibitor for the manufacture of a nedicanent for treating

di abet es WBI20i2062698 treati ng di abetes nellitus, where tPeaEPROLL/06$580
insulin is required; 30- treating type 1 diabetes nellitus; treating,
preventing or reducing the risk of hypcf@’rycem’ a; preventing, slow ng
progression of, delaying or treating of a condition or disorder selected
fromthe group consisting of conplications of diabetes nellitus;
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insulin are administered, for example in combination or alternation, to the patient.

As by the use of a pharmaceutical composition according to this invention, an improvement
of the glycemic control in patients in need thereof is obtainable, also those conditions and/or

25 diseases related to or caused by an increased blood glucose level may be treated.

By the administration of a pharmaceutical composition according to this invention and due to
the activity of the SGLT2 inhibitor excessive blood glucose levels are not converted to
insoluble storage forms, like fat, but excreted through the urine of the patient. In animal

30  models using a SGLT2 inhibitor it can be seen that loss of fat accounts for the majority of the
observed weight loss whereas no significant changes in body water or protein content are
observed. Therefore, no or less gain in weight or even a reduction in body weight is the

result.

35  According to another aspect of the invention, there is provided a method for reducing body

weight and/or body fat or preventing or attenuating an increase in body weight and/or body



in a patient in need thereof characterized in that the SGT2 inhibitor is
adm ni stered, for exanple in conbination or alternation, with an insulin.
30 Accor dvogot2one2698t her aspect of the invention, there PESTMmPOMIlMeLs3t he use
of an insulin for the manufacture of a nedi canent for treating diabetes
mellitus; treating diabetes nel litus,”%here treatnment with insulin is
required; 35- treating type 1 diabetes nellitus; treating, preventing or
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i seased o boRaNa bR utindsen PR 0kBA% ly Mo Do B e,
f at 150r ornmiinfadty fiverg and/ or inmproving the insulin sensitivity and/or for
treating or preventing hyperinsulinema and/or insulin resistance; in a
patient in need thereof characterized in that the insulin is adm nistered,
for examd &rasnlt dreminaadtiosT aspectiaf renaventinn prvidessam&Ghd Brinmdintainingrand2s
Accor di I use of
2 phar et EARe USRiE R RRYY Bl RESPY Fee SHEAE nb SR angR b {he
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According to another aspect of the invention, there is provided a method for preventing,

slowing progression of, delaying, or treating new onset diabetes after transplantation

(NODAT) and/or post-transplant metabolic syndrome (PTMS) in a patient in need thereof
25 characterized in that an SGLT2 inhibitor and an insulin are administered, for example in

combination or alternation, to the patient.

According to a further aspect of the invention, there is provided a method for preventing,

delaying, or reducing NODAT and/or PTMS associated complications including micro- and
30 macrovascular diseases and events, graft rejection, infection, and death in a patient in need

thereof characterized in that an SGLT2 inhibitor and an insulin are administered, for example

in combination or alternation, to the patient.

According to another aspect of the invention, there is provided a method for preventing,

35 slowing progression of, delaying, or treating diabetes associated with cystic fibrosis in a



30Definitions The term"active ingredient” of a pharnmaceutical conposition
according to the present invention neans the SG.T2 inhibitor and/or the

| ong act iwQ 20re06kd98 according to the present invention. PBFEPeO169582 body
mass i ndex" or "BM" of a human patient is defined as the weight in

kil ograms divided by the square of thelReight in meters, such that BM has
units WD 2012/ 062698PCT/ EP2011/ 069532 - 13 - of kg/ nR. The term
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pre- di abmaeple Mtvenrbérativt abalemateah, thikspatenti s usual |y defined as the

cono| tion wherein the waist circunference is > 40 inches or 102 cmin nen,
and |s > 35 inches or 94 cmin wonen. Wth 20regard to a Japanese ethnicity
or Japanéseadabisteaticn (ﬂbdlhmmateuthtms:omoamW inerecieés thedirias ewmet;d)n of glucose.
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comm ttee anosso ¢ syndrome 1 n ®The term
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100 ng/dL (5.6 mmI/L) The word "fasting"” has the usual neaning as a
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combination or alternation, to the patient. By the administration of the pharmaceutical
composition according to this invention it may be possible to reverse the effects of
hyponatremia, water retention and water intoxication by acting on the kidney to reverse water
retention and electrolyte imbalances associated with these diseases and disorders.

25
According to another aspect of the invention there is provided the use of an SGLT2 inhibitor
for the manufacture of a medicament for
- treating diabetes mellitus;
- treating diabetes mellitus, where treatment with insulin is required;

30 - treating type 1 diabetes mellitus;
- treating, preventing or reducing the risk of hypoglycemia;
- preventing, slowing progression of, delaying or treating of a condition or disorder selected

from the group consisting of complications of diabetes mellitus;

- preventing, slowing the progression of, delaying or treating a metabolic disorder selected

35 from the group consisting of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired

glucose tolerance (IGT), impaired fasting blood glucose (IFG), hyperglycemia,



The term "postprandi al hyperglycem a" is defined as the condition in which
a subject has a 2 hour postprandial bl ood glucose or serum gl ucose
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popul at i-omrevesditng gavan( Mig@stsionraf t detm)indrat tieatingseMadreet diakdthantidérecl anpt est a

res , , )
cal Bdni ni'TRAPREAEHS? AP R R eSS RN RS RRSN G BB & IRkt est , t hei nsul
i nand - preventing, delaying, or reducing NODAT and/or PTMS associated complications

35¢gl ucosec t i onsj ; r j_X i rei.nt e . front hes
cthe v 30137 6sbRowRY Bad R SORA A b il B RS E e

cal cul atedleaW;th this nethod, it is not possible to distinguish between
hepati c ﬁ%&’.% Lpher, las.étﬁa%(% ﬂ/itkﬁ %\thrr%tfr%po%% Furthernore, insulin resistance,
the response of "a patient W I nsul’in reésistance to therapy, 5 insulin
Sﬁn§i5t i \H ttyeatingl hmqmmﬁdenﬁalbhdlbmauqimyni?)gswmd édr@diob?; asse;sséi) ng the
"homeost a : s‘r’gﬁ. nsulin resistance (HOVA- " score, a
reliable ﬁ’he |t'ﬁ§?g¢reo$rﬁ?)ﬁsﬁ :é% Sﬁog]selg’stance (Katsuki A, et al. D abetes Care
2001; 24 iBBGHAGhypdhatremer, reference is made to nethods for the

D abet ol bgira rdya hog, Febls bAgstelicla A SBERZ kot ¥ RIS RF, -
insulin e(xlémpiﬁinep,rrﬂvinaxiodﬁﬁalmﬁt, Ri08n irslrsuppl . 1) : A459) and to an
euglm%cem' c clanp study. In addition, plasm adi ponectin | evels can be
nmonitored as a pot enti al surrogate Qf i nsull in s.ensi tivity. The _esti mat e of

i nsul i n Aesrdigioamother bbgedh oftbe $ivasiian, #sse ssprevitedithdalse(dfievisuliRis der e |1 s
cal cul atrﬁgn i hr t t?% r;]&{.%&tq,(gal vin P, etal. D abet Med 1992; 9:921-8):
15HOVA- | :Jl}%#t%set()l ng Serunt | hsul i n (pU )] x [fasting plasma

gl ucose(-nwating d@Retep rAdlitas;r ul e, ot her paraneters are used in everyday

Fri ol yoer | HathfEekEs TR R kbt Ev ) ARG s hBHE cheea tr gl yoer de

I evélSs c—ort_rwltiag b/psi1g11at5dt@mjelliyjswi th t he presencé of insulin resistance. 20
i abet es GBI 8E bRy L e R BB sl nermt & and are by -
definition, insulin resistant. A typical patient wwth insulin resistance is
usual | y overwei ght or obese, but this is not always the case. If insulin
resi stance can be detected, this is a particularly strong indication of the
presence of 25pre-diabetes. Thus, it may be that in order to naintain

o o o o



e.g. 2-3 times as high endogenous insulin production as a heal thy person,
without this resulting in any clinical synptons. The nethods to investigate
the functwonorfosp@acreatic beta-cells are sinmlar to thecabmree1869582 hods
with regard to insulin sensitivity, hyperinsulinema or insulin resistance:
An inprovement of beta-cell function cdh be measured for exanple by

determ ning a HOMAi ndex for beta-cell function (Matthews et al.,

D abet ol ogi a 1985, 28: 412-19), the ratio of intact proinsulin to insulin
(For st et méventidy,adi@ties p@esiob2f Sgylinglgr: treéﬂﬁ@)ﬁ a téraitionsurldisofdep splecidd
secretion r.an oral_. g gran a_.nmeal tolerance test, or
by 35enpl of/llré]% agaﬂLf/p ConSI'S% @89@0%0‘%'% e Oqg'atbg%él e”'tH”? 'ni mal nodeling after a
frequent- ypre\asmph@,dslomng meemogresgbmobslelaylog er aeatmgteesbtapSicudivalder stlecdd , Eur
JCIlnInv 012/29P P2011/ 0695 6 -
The 1 or m b ok adisstEd phbe o dRREFSTREEE R ZHaPRER IiER iared

pr e- 8i spogutose talemnclea()@rrb)pmpaltedo‘bsﬁrggpteo@i glucdset(ds3), Rrperglyctes.es ext ends

the definitj N I I t duals with a
st ing blsanin sRA R, PaRRchh oRE ol s BT BB Rl (5% B "ot e,
etal . '-abmpeﬂlr@ogbﬁenﬁdcdmmﬂiameﬂfpr wmidcrhgs:f falstgpghylpsma ukmbse]@hpestprehéimat ed
pl asma i ns n ti di cal basis for

i dentifyi g H?aeglg %ngg)ré)gaé(ms&%ﬁ%%@érﬁ%\w hﬂ reat is laid out in a

Posi ti on $tra\t®ltmgl,tslcamng,tdemylrigTMee\l%rsngaptqgmssmn fioeh Eypaired 'gypesétol[éramm es"

i ssygd j oi y. by, i

| netiDt it o GrDbrRered GAEbER Ao S2 AL 8 AR bR AR pRRERE,

102002; ZEyﬁd:@nMQ)typelmdiiabétdamahtms lely to have insulin resistance are

t hose who re l.Lowin ribute v Lght or

obese, 2) phrl ge%tlhg slo |n rr91e U %reg§§ HPdeI%ymg%ag%nétmg oj c%nd&‘z)rrl gngr(\)é%igt degr ee

rel ative vdeldete fd)rmg"rmosp o<bnshs@ﬁg of c¢rﬁﬁoahortswfeheﬂ>ethsa’bﬁhtes su¢mamd:ataracts

resi stance 5 I Y.

o | R P nos Aty RIS pRRler BhealRE SubhG bPRb At RS e P

def ilhed astlsslhmsclhaenmle,adirten:loarderbsenmyancandhabhfam’monmlloke@udlpehratsaraiaH@\ml | R

score > 4. Occfar E%I R score above the upper Iimt of normal as defined

for t he IaQooratory perfoorm ng the glucose and insulin assays. 20The term

"type 1 -dirathetimsbodysvalglitiandtbr asdy fa¢ ocprederitingror atiemtaitiof aa irsdysedt bbds, i n

the prese f i insulin, a

fasting bﬂ/geg%ﬂ qnﬁ@gge%?bF%C| %Y}ﬁ%g?j%%&g%rﬁ@ebn We'@“%ﬁ?@é &N f?ﬁan 125 ng/dL

(6.94 nrmldre\)entlhg sﬂnvghgt(rmwlrtgojreneahngmSWesws ccrailmarschttobutedﬁmen bbrmwohag ugar

| ev of e _in excess of 200 ng of glucose per dL (11.1
%bl) o?acg' @Q%@bﬁomﬁrf@? Yter 75 g of glucose have been taken on an enpty

253t omach malntatrhr@ andEgrempeovoly the frsulimseTisitiyity andoder lrdaﬁmgamormhilmg beta cell
i nsul i t 75 g of glucose are adm ni stered

or ally tor}}yﬁérhpsg] ?éerﬁ% e{Otrrlm ﬁﬁr?{b%%térﬁ? 10-12 hours of fasting and the

bl ood sugarpaltlewtem need thecamf dle@ractafnmﬂi |attr&ityhd3iefsmme's bdkingeretifogéxapage irmnd 1

and 2 ho S of autoi mmnity towards the

pancreatl c r?%t'%ﬁ %%h&%nb\é\mgége%r@e 'ﬁ@gg}et ection of circulating islet cell

aut @ant i bodi es 30["type 1A diabetes nellitus"], i.e., at |east one of:

GADG5 [ i

[i nt rac%%%?dnﬁia%%O%&ggg&{&&%%%%{]ﬁé’] ’therg‘%pc{qroéh h%SLJeselo(fég)ﬂB n?% re1.1t|c4l A 2],

ZnT8 [ ziaoopos#ing poa:drdzmg&} therpresent nverstioni for, thermamfmsture pgametdfcammmomum ty

W t hout Eﬂg\%PQut%sa%r& \? ntl%é{ B\' ﬂﬂo'd aCSI e%g t%[dﬁeg |ﬁblef§?en§r{dbn % ﬁgfte{rt ype 1B

di abet es . throug pancr eat or I magi ng) .

Typically a genetic predisposition is present (e.g. HLA I NS 35 VNTR and

PTP§%2) , (Q,H{m&m s is not always the case. WD 2012/ 062698PCT/ EP2011/ 069532

- 17 'II?] erm"type 2 diabetes" is defined as the condition in which a

subj ect THestean f'activieniggtddierd™ gf a pbarenaseutiai comppsiivosecedingdo theapresentgr eat er

t han 125 0 is a

st andar dnpr ocea‘k%hgﬁ]ﬁ%tfé_?nh'bﬁgﬁar{&ﬁ%anngé%t"% ||n? Iy a%cg o %%hef @Jeggce t est

i s carriie¢ntion., the blood sugar |evel of a diabetic wll be in excess of

35 The term "body mass index" or "BMI" of a human patient is defined as the weight in

kilograms divided by the square of the height in meters, such that BMI has units



5200 ng of glucose per dL (11.1 nmmol/1) of plasma 2 hours after 75 g of

gl ucose have been taken on an enpty stomach. In a glucose tol erance test 75
g of glucweeomrmw2&@dm nistered orally to the patient bei RGTIEPSMI@MHcEHBL er
10-12 hours of fasting and the bl ood sugar |evel is recorded i mediately
before taking the glucose and 1 and 2-A8urs after taking it. In a healthy
subj ect, the blood sugar |evel before taking the glucose wll be between 60
and 110 ng per 10 dL of plasma, less than 200 ng per dL 1 hour after

t aki ng tdi&ghphucose and | ess than 140 ng per dL after 2 hours. If after 2
hours the value is between 140 and 200 ng, this is regarded as abnor nal

gl ucose tol erance. The term "l ate stage type 2 di abetes nellitus”

i ncl udesTheatmeHowerwieightaissiafioedias thedronditibd frdietain the indiddeathasa BMirgreatsul i n

t her apy .an [essi i - @ [ OV |l ar. compl i catien .g.

i abot | PALRREERUER 3hE sb L Ry e AR B U B ¥ SO Bl o

ref ebs tiotetdhangeabtiuct of a non-enzymatic gl ycation of the haenogl obin B
chain. Its determnation is well known to one skilled in the art. In
nmonitoring the treatnent of 20di abetes nellitus the HbAlc val ue is of
except i ortel teimfjobesityl és defimeil tas tpr cuhddionovhedep éredisdigisisalritasad BMI @qualtie obl ood

I ' . 1. ' h ) f
“bilood digaptfensPFelefplrabdie S BRNGT eSSt o i izt '
pr ecedi rap fdldvamekisrm Diladsdtabesipdts thatconditiosehéifeilibe BMIieequsal toorgreatent | y

wel |, ~ad] Hl i i £5 t t, ty (i v <6. 5 % of . I
haer1rggl &ﬁ?@]ggh&hgﬂ{sﬁ%r g%n @gﬁgﬂéi’gﬁ t{eﬁ@aénr% yII é%eosgh'(sa?nep?ooﬁdg@ EN}%éédglE%st
di abet i BMi isreqaado opartehier tieor35ekgimp b, lowettham A9 kg/oni; the derowitlase Ml ebesity'an

aver age .j provepent .in. lc val in_th i@ﬂg i£ of the order of 1.0
- 1.5 %° |%On(r8g§ﬂ&vthl%er'ﬁ {c];]% W@SEB%@@]@% rﬁge{gaﬁo §me'i cient in all

di abetics to achieve the desired target range of < 6.5 % and preferably < 6

% HbAlC;,Th%%Hﬁ »§igkRal Lgt?éi{\j"iighgfmed ISHEE B Rt AW Rbin SWaistB3AEHIALE ol yeemi ¢
control™ I'n"the Scope 0 he” present | hvention nmeans a condi'ti on wherein
pat i1ént gredteminbb Al equal it imbeneand.(68 Mywomerpamieasutear. ltalebres tfie GisRgoreven

mor e pr%ﬁﬂiﬁpééfstgﬁ)cf’q\’%g7m§9(§9ﬁ'§§r§§fﬁfp‘f‘kl’%@§9&¥§ 8 % The "netabolic

syndrone”| al S0 Ca USEd in the context of a
35netabolic disorder), also called the "dysnetabolic syndrone” is a

q . " P . . S e
(L aaksoris Eh “Hydbihinal 8FeSBE A8lan) 884G 5} BEABRHATERIR WBEocs2 - 1
- 2002; Iv6urh@rénce)is >Addoctekisrog 102 cinhie mehPand |s/-NEERches ded4 ore én eneo Uit e

S Thi R 1. of i |.est ti

D) e padartesk Bt Jap e Pl ab oL Ry BB iAo
Chol est avast qimumﬁhudartcze a_&ithtjn Meeainderl0 ¢aireworinkh Xseb%;invhstiggt@b comnbitiee
Aner i Ca’}oN%Q'dga lnoé%%?&'e% IORQ}}&”%’Q%‘Q in2 ag):rag)rﬂ_;g& 2497), b5di agnosis of the

nmet abol i ¢ syndrone™i’s nmade ree re of the following risk factors
are present: 1. Abdom nal obesity, defined as waist circunference > 40

i nches e . > j 5. O , i, N ; W regard
Lo a Japieat cRaledil: iP86ey 38 AOCNER R Which bielBRES s sffindblolaf EP21C
85 @ i rplimmse anccedfraton withid Gweomemal rapge, Tgreateythan i70esg/dl1 5D8%g/ dL 3.

HDL- chol rﬁ%%f?l[)ogndﬁésos tHQA (NTO H&/cma(%G mmol/L). The word “fasting” has the usual meaning as

a medical term.

The term “hyperglycemia” is defined as the condition in which a subject has a fasting blood
30  glucose concentration above the normal range, greater than 100 mg/dL (5.6 mmol/L). The

word “fasting” has the usual meaning as a medical term.

The term “hypoglycemia” is defined as the condition in which a subject has a blood glucose
concentration below the normal range, in particular below 70 mg/dL (3.89 mmol/L) or even
35  below 60 mg/dl.



4. Bl ood pressure 130/85 mm Hg (SBP 130 or DBP 85) 5. Fasting bl ood

gl ucose 100 ng/dL 15 The NCEP definitions have been validated (Laaksonen
DE, et alwoAm2eEg8dem ol . (2002) 156:1070-7). Tri gl ycerPCuEP2@no64iBL

chol esterol in the blood can al so be determ ned by standard nethods in

medi cal anal ysis and are descri bed for1éxarrpl e in Thomas L (Editor): "Labor
und Di agnose", TH Books Verl agsgesel |l schaft nbH, Frankfurt/Min, 2000. 20
According to a commonly used definition, hypertension is diagnosed if the
systol i crh« terml "posipmncbal(tﬂlbléyglye«emmdshs @ef'maﬁ @e thof cangi@ionmim Ngicarwsubjawslnaﬂ iC

bl ood press d a_val nm a ering
from manl? lfr%) r)dm‘ﬁ)ﬁ?o[o% il Org Iu e%og%%)ﬁ%nérai %r?g'%?tle sys oI I @fdgl ood
pressur g1hbd meddged to a | eveI beI ow 130 mm Hg and 25t he diastolic bl ood
pressure be lowered to below 80 mm Hg. The definitions of NODAT (new onset
di abetes after transplantation) and PTMS (post-transpl ant netabolic
syndbonmeheftetnh impdicsikiagting htoasf glubesefner1kGlhisHefibedt asthAssoditiat inovhich a

di agnostl er i d I

D1 abet oc BisLbats g b Bfsfer bReeh iR ot beind BB RO R
Heart, Lrangg framdOBltod25 mysdl i(iteufrem 5.61to 6 Renmrel|g roparticidgmgieateethahldDAmadid/ or
PTMS are I S | fu C Q

i sease I a 326 BlatdlPalFBTSR e Sy bl oshg o BG4 KR Bt

pr edi ct @mdsawend:mmatlmrdgnalia‘rltm B0 rpoidknei shaller $lanfSeEtmoral/l.r el at ed t o NODAT
and/@r PTMS including a higher age at transplant, male gender, the
pre-transpl ant body mass index, pre- 35transplant diabetes, and

i mrunos u'merteﬁm i“'m:pairén[glﬁcaﬁ m@ﬁeé’tﬁn’ TSPV 1defi6€dh 32 the cb@ditiol frewhielh m
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di abet es ancy ceases agal

i mredi at&loymgfit @8 mirel/b) artmlesman 52100 mgi(diL d1|1aftj1emgtol/i_)s Tde agmmfaljglbyo@
screeni rri . 4
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exarrpl e bAmdd*gImS)Sg o seginuglosase dblneerltmti:m ‘Smapertoan t4hing/dl e oireg/Lla condi ti on
of high serumtotal urate levels. In human 10bl ood, uric acid
concentrations between 3.6 ng/dL (ca. 214 pnol/L) and 8.3 ng/dL (ca. 494
prol / L) Trederofibypiinstilinemied] is DyfineueasAhre conditiornvb dvhiehl a suyeat wdthiimmulin Hi gh

ser t [ I Wt
evalal Tedpialbafindg Wil Aoy CKRE Nok ERhTor Reorhd FRRET P UEREE A 1
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by a bui } rystals on the articular
15carti |A§‘g5‘% w%'g{rﬁ&gﬁ%q'endon an& g%}rjér g&n@’? "f 'sues due to el evated
concentrations of total urate levels in the bI ood stream The build up of
urate orrfiii e, @H%nﬁ’% Qﬁz?r? " " S%Hﬁfesﬁ’sté’nc%‘i%ﬁ Rihgt Bﬂr‘f‘émﬁtré’sﬁéiaﬁ ‘%ﬁa@\%
thesetlssues aturacion e o r?umema

st o2& f aarewmynanymeoem@nt Iueedmtercrmngdabiy urate crystallizes in the Ki dney
Additionally, high serumtotal urate |levels are often associated with the
so-cal l ed netabolic syndrone, 20incl udi ng cardi ovascul ar di sease and
hyper t enBiedarm Tinsutie resistappeh mtdefinedas detade mswhcke ormiatingmsofin kveledi ti ve

bal j h f d
when t nepraanane Bt Pl B Rt flatad s Madin T Ll R 27
a condi tstata (Wridd&EH, eda. SEMAr (2002) 28:3[6-DnAimethndofdietrradisinginat limreeistanceis
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oceurs ﬁ'ﬁ'&ﬂ ntrggs Emhegg#o% ggsori)tlgﬁ(ltsbgf%&,abgb%ﬁg clénﬂletoﬂhe%agﬁél%w’nﬁhe safe

limt, 1% re oxi ca
potenti aidpjala‘tlahaiveslmgatenl(lﬁ%‘h@éeflrmtlbm)aRatrfeluhasBiabnrloﬂ'g't[hlaowe@qmpt@ﬂrsrecsb wat er

I ntoxi C%a'llggmlim%lawgdglg}ﬁ%a}ch,duringanintravenousgIucosetolerancetest,theinsulinand

35 glucoseconcentrationsinthebloodaremeasuredatfixedtimeintervalsandfromthesethe

dney



30vom ti ng, headache and nmal ai se. The term "SGLT2 inhibitor"” in the scope
of the present invention relates to a conpound, in particular to a
gl ucopyr amoyi2mesI8vat i ve, i.e. conpound havi ng a gl ucopgrarosiylosIrst et y,
whi ch shows an inhibitory effect on the _sodi um gl ucose transporter 2
(SGE.T2), in particular 35the human SGT2.- The i nhi bi tory effect on hSG.T2
nmeasured as 1 C50 is prerably bel ow 1000 nM even nore preferably bel ow 100
nM nost preferably bel ow 50 nM | C50 val ues of WO
2012/ 0626&1&@@3@5}2@]&/0@69!5&3 WitBQhis nBBLAR, itiishotipossible tadestinguist bgtwabove 0. 01
nM or ev e 1 nM The inhi bltory effect on hSG.T2 can
be det e&m%ﬁté%g}tﬂoap?r@t%ﬁ%l msl% res%Iancf}he literature, in particular as
described in the application WO 2005/ 092877 or WD 2007/093610 (pages
23/ 24), i re in by refer e P The
Cor m » s ToehAeC b TeBERRES dusPolie Y A BRI bk G bihtrap)e
salté t hesLdiofsenmly\dhym%waMSSMamaasaytﬂeeqmtlﬂed hmcdassdsmgg tHeéhorasqm%ls ve
crystal lrjp&?el 28s rggr‘nem]tg ﬁs?ﬁ.ﬁ“res.é?ér%’ée (ﬁOI\M:I ||£)h%0(§rgogﬁeh8£| q[f'(gr o%?r@i.llnjfx nvention
rel ates I AU N oand "Thsul T anal o bei’ngused the éra
pat i ent gesistanpaKatsuki Aretrall@alsetemﬁtem(]m&‘ﬁcﬁ@ﬁ EﬁolFmrﬁier refenehcems rﬁ@duman
insulin e YA 1 NS i
ol uch eGP 4B ARBE o FeNob Aol e RS AL ARRL SRV S .
par t i cul RinbetelogsetP8bNn28: Hd 2119 roh phe rafio bUin‘mctspro‘ﬁsellrt brlmunn WSerst et'al.i n t he
sco of L 1 ow I Ns:
" ap 0. ac?pAgeF REET o PEER: a0 ARk Sn eGy bablo WA HRTR alling F BT
i nsul i nsadlpdnentgw laeels ngn bamdnitored aaracbo’wmtau:sws)gattemfénﬁfqlinfsemmmrtanTﬂee m Xt ures
of short - h.lan i [ rm

A nourt et GBS el oo Bamdb ey AR SEbDeb d R R SO ar
adm ni staatcthtédwiththegateatGatvia R, ef ec Diabet Med 49921019211, i ncl udi ng punps,
via inhalation, via oral, 20via transdermal or other routes of
adm nistration. The terns "treatnent” and "treating"” conprise therapeutic
t r edbneiOMA-IRa [fasting shawn inguladl (p&adly)] d ¢fasiirgpeasmsa pldcesataintol/byi22.51n
particular in manifest form Therapeutic treatnent nmay be synptonmatic
treatnment in order to relieve the synptons of the specific indication or
25causalAd a ed¢, mdimdr paranostesrareé asedivneaverg/day clacd 'pwlctig;e foesseskinstiie condi ti ons
of theln 0 s fo th se. Thus
t he Cor’rpoglg ﬁ%’)én Slgre?%aérg,ttﬁéggtle ?Wqugmo eﬁﬁétgo%tgage@ for ea(%m%'leégg
i nst ancentasa:*eduidrlglyeajtdlede\teﬂsefatrme SlgVIEﬁlcarHIyp!ﬂthl tbe pofseticaref ms;ﬂmedaélstalsca‘ or
chr BI c therapy. 30The ternms "prophylactically treating", "preventivally
treating"” and "preventing"” are used interchangeably and conprise a
t r eat nerRatiehtspeith ®pregisabsitiorsior the dbeelepmpntofdGiar 1k ® or typa i distedes are those
her ei nb t [adyc S rlef h res
s5he FiG0PS 2 OBHEePHENBRBE BrlleStis e elhal by B RBIRh: T on of
a SA.T2 paulanﬂ)/i/itFUnsu||nrresﬂsuancegisaxsgallye>vambight@mmbesfatbubhhlstli;\eoimj\fvays the case.

If insulin resistance can be detected, this is a particularly strong indication of the presence of
25 pre-diabetes. Thus, it may be that in order to maintain glucose homoeostasis a person have
e.g. 2-3 times as high endogenous insulin production as a healthy person, without this

resulting in any clinical symptoms.

The methods to investigate the function of pancreatic beta-cells are similar to the above
30  methods with regard to insulin sensitivity, hyperinsulinemia or insulin resistance: An
improvement of beta-cell function can be measured for example by determining a HOMA-
index for beta-cell function (Matthews et al., Diabetologia 1985, 28: 412-19), the ratio of
intact proinsulin to insulin (Forst et al., Diabetes 2003, 52(Suppl.1): A459), the insulin/C-
peptide secretion after an oral glucose tolerance test or a meal tolerance test, or by
35  employing a hyperglycemic clamp study and/or minimal modeling after a frequently sampled

intravenous glucose tolerance test (Stumvoll et al., Eur J Clin Invest 2001, 31: 380-81).



WO 2012/ 062698PCT/ EP2011/ 069532 - 21 - The Figure 2 shows the bl ood
glucose line in rats after admnistration of a | owdose insulin glargine, a
hi gh dosewonsidiens9gl ar gi ne and a conbi nati on of a SG.T2PCHEPRIOGIBRt h a

| ow dose of insulin glargine. The Figure 3 shows the bl ood gl ucose
line in rats after adnministration of id8ulin gl argi ne and 5a
co-admnistration of a SGT2 inhibitor after 120 m nutes. The Figure 4
shows the effect on body fat portion after inplantation of
insulin-releasing sticks and after adm nistration of a SGT2 inhibitor

al one a%ejtgrnﬁdg}et-&iggetteg” Esqﬁeicgpéimaher%tﬁ |h&9ld9§l%%é}ep<ﬁ{%{§)o%e& Q(;I' [P% aspects
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(1.1) to (1.11):
20  The term “type 1 diabetes” is defined as the condition in which a subject has, in the
presence of autoimmunity towards the pancreatic beta-cell or insulin, a fasting blood glucose
or serum glucose concentration greater than 125 mg/dL (6.94 mmol/L). If a glucose tolerance
test is carried out, the blood sugar level of a diabetic will be in excess of 200 mg of glucose
per dL (11.1 mmol/l) of plasma 2 hours after 75 g of glucose have been taken on an empty
25  stomach, in the presence of autoimmunity towards the pancreatic beta cell or insulin. In a
glucose tolerance test 75 g of glucose are administered orally to the patient being tested
after 10-12 hours of fasting and the blood sugar level is recorded immediately before taking
the glucose and 1 and 2 hours after taking it. The presence of autoimmunity towards the
pancreatic beta-cell may be observed by detection of circulating islet cell autoantibodies
30 [‘type 1A diabetes mellitus”], i.e., at least one of: GAD65 [glutamic acid decarboxylase-65],
ICA [islet-cell cytoplasm], IA-2 [intracytoplasmatic domain of the tyrosine phosphatase-like
protein 1A-2], ZnT8 [zinc-transporter-8] or anti-insulin; or other signs of autoimmunity without
the presence of typical circulating autoantibodies [type 1B diabetes], i.e. as detected through
pancreatic biopsy or imaging). Typically a genetic predisposition is present (e.g. HLA, INS
35 VNTR and PTPNZ22), but this is not always the case.



(1.1) O NHOO OH
6- (4- et hyl benzyl) - 4- (3- D gl ucopyranos-1-y1l) - 2- net hoxy-benzonitrile, (1.2)
HCel 0 HO vgbl 2044/062698 PCT/EP2011/069532
2- (4-ethyl benzyl) - 4- (3-D gl ucopyranos-1-y1)-5-nmet hoxy-benzonitrile, (1.3)
Ol.10 HO HO "OH OH 1 -cyano-2-(4-et hyfﬂ@nzyl) -4-(3-D-g |l ucopyranos-1
-yl)-5-net hyl - benzene, (1.4) HOHO HOO OHOH NO - 23 -
The term “type 2 diabetes” is defined as the condition in which a subject has a fasting blood
glucose or serum glucose concentration greater than 125 mg/dL (6.94 mmol/L). The
measurement of blood glucose values is a standard procedure in routine medical analysis. If
a glucose tolerance test is carried out, the blood sugar level of a diabetic will be in excess of
5 200 mg of glucose per dL (11.1 mmol/l) of plasma 2 hours after 75 g of glucose have been
taken on an empty stomach. In a glucose tolerance test 75 g of glucose are administered
orally to the patient being tested after 10-12 hours of fasting and the blood sugar level is
recorded immediately before taking the glucose and 1 and 2 hours after taking it. In a healthy
subject, the blood sugar level before taking the glucose will be between 60 and 110 mg per
10  dL of plasma, less than 200 mg per dL 1 hour after taking the glucose and less than 140 mg
per dL after 2 hours. If after 2 hours the value is between 140 and 200 mg, this is regarded

as abnormal glucose tolerance.

The term "late stage type 2 diabetes mellitus" includes patients with a secondary drug
15  failure, indication for insulin therapy and progression to micro- and macrovascular

complications e.g. diabetic nephropathy, or coronary heart disease (CHD).

The term "HbA1c" refers to the product of a non-enzymatic glycation of the haemoglobin B
chain. Its determination is well known to one skilled in the art. In monitoring the treatment of

20  diabetes mellitus the HbA1c value is of exceptional importance. As its production depends
essentially on the blood sugar level and the life of the erythrocytes, the HbA1c in the sense
of a "blood sugar memory" reflects the average blood sugar levels of the preceding 4-6
weeks. Diabetic patients whose HbA1c value is consistently well adjusted by intensive
diabetes treatment (i.e. < 6.5 % of the total haemoglobin in the sample), are significantly

25  better protected against diabetic microangiopathy. For example, metformin on its own
achieves an average improvement in the HbA1c value in the diabetic of the order of 1.0 — 1.5
%. This reduction of the HbA1C value is not sufficient in all diabetics to achieve the desired

target range of < 6.5 % and preferably <6 % HbA1c.

30  The term "insufficient glycemic control" or "inadequate glycemic control" in the scope of
the present invention means a condition wherein patients show HbA1c values above 6.5 %,

in particular above 7.0 %, even more preferably above 7.5 %, especially above 8 %.

The “metabolic syndrome”, also called “syndrome X” (when used in the context of a
35 metabolic disorder), also called the “dysmetabolic syndrome” is a syndrome complex with the

cardinal feature being insulin resistance (Laaksonen DE, et al. Am J Epidemiol



2- (4- et hyl benzyl) - 4-(6-D gl ucopyranos-1-y1)-5-hydroxy-benzonitrile, (1.5)
HO HO ' OH OH 2-(4-ethyl-benzyl)-4-(6-D-g N 1401el
| ucopyr arwe-20tyibre98enzonitrile, (1.6) HO OH 2-(4-cycl opPopyr2dainsyss) - 4- (6
NA  140l1lel -D glucopyranos-1-yl)-benzonitrile, (1.7) HOO HO "OH CH
1-chl or 0- 4- (6- D- gl ucopyr anos-1-y1) - 2- (ﬂget hynyl - benzy1) - benzene, Cl | ei 1401
(1.8) HO HO ' OH OH benzyl Fbenzene,
2002;156:1070-7). According to the ATP llI/NCEP guidelines (Executive Summary of the
Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel I} JAMA: Journal of the American Medical Association (2001) 285:2486-2497),
5 diagnosis of the metabolic syndrome is made when three or more of the following risk factors
are present:
1. Abdominal obesity, defined as waist circumference > 40 inches or 102 cm in
men, and > 35 inches or 94 cm in women; or with regard to a Japanese ethnicity or
Japanese patients defined as waist circumference = 85 cm in men and = 90 cm in
10 women;
2. Triglycerides: = 150 mg/dL
3 HDL-cholesterol < 40 mg/dL in men
4. Blood pressure 2 130/85 mm Hg (SBP = 130 or DBP 2= 85)
5

Fasting blood glucose = 100 mg/dL

15
The NCEP definitions have been validated (Laaksonen DE, et al. Am J Epidemiol. (2002)
156:1070-7). Triglycerides and HDL cholesterol in the blood can also be determined by
standard methods in medical analysis and are described for example in Thomas L (Editor):
“Labor und Diagnose®, TH-Books Verlagsgesellschaft mbH, Frankfurt/Main, 2000.

20

According to a commonly used definition, hypertension is diagnosed if the systolic blood
pressure (SBP) exceeds a value of 140 mm Hg and diastolic blood pressure (DBP) exceeds
a value of 90 mm Hg. If a patient is suffering from manifest diabetes it is currently
recommended that the systolic blood pressure be reduced to a level below 130 mm Hg and

25  the diastolic blood pressure be lowered to below 80 mm Hg.

The definitions of NODAT (new onset diabetes after transplantation) and PTMS (post-
transplant metabolic syndrome) follow closely that of the American Diabetes Association
diagnostic criteria for type 2 diabetes, and that of the International Diabetes Federation (IDF)
30 and the American Heart Association/National Heart, Lung, and Blood Institute, for the
metabolic syndrome. NODAT and/or PTMS are associated with an increased risk of micro-
and macrovascular disease and events, graft rejection, infection, and death. A number of
predictors have been identified as potential risk factors related to NODAT and/or PTMS
including a higher age at transplant, male gender, the pre-transplant body mass index, pre-

35 transplant diabetes, and immunosuppression.



1-chl or o- 4- (6- D gl ucopyranos-1-y1)-244- ((R)-tetrahydrofuran-3-yloxy)- . Cl
(1.9) HOHO'"'OH OH

1- chl or o-weo(2612D6gd98copyr anos- 1-y1) - 244- ((S) - t et rahydr of RCarEP3e1gioedsy) - . Cl
0 ,Co WD 2012/ 062698PCT/ EP2011/ 069532 - 24 - benzyl Fbenzene, (1.10) HO

HO'"OH OH y1)- benzene, el -19-

1-met hyl-244- ((R) -t etrahydrof uran- 3-yl oxy) - benzyl] - 4- (6- D- gl ucopyr anos- 1-

lei (1.11) HO HO'"OH CH y1)-benzene. el

1- net hy 1'th4téprﬁ (ge)statianad diadetdsr(diab8tey lobprep néreryz gdrjotds § rD-gfithrediphetasos- 1-

2 SRR MRS Dl G5 LB ARA TRk
bef or enebestatived! diabated & didgnosé byrasoreening test WhICh is carrled out between the 24th
and 28th weeks of pregnancy. It is usually a simple test in which the blood sugar level is
5 measured one hour after the administration of 50 g of glucose solution. If this 1 h level is
above 140 mg/dl, gestational diabetes is suspected. Final confirmation may be obtained by a

standard glucose tolerance test, for example with 75 g of glucose.

The term "hyperuricemia™ denotes a condition of high serum total urate levels. In human

10  blood, uric acid concentrations between 3.6 mg/dL (ca. 214 pymol/L) and 8.3 mg/dL (ca. 494
pmol/L) are considered normal by the American Medical Association. High serum total urate
levels, or hyperuricemia, are often associated with several maladies. For example, high
serum total urate levels can lead to a type of arthritis in the joints kown as gout. Gout is a
condition created by a build up of monosodium urate or uric acid crystals on the articular

15  cartilage of joints, tendons and surrounding tissues due to elevated concentrations of total
urate levels in the blood stream. The build up of urate or uric acid on these tissues provokes
an inflammatory reaction of these tissues. Saturation levels of uric acid in urine may result in
kidney stone formation when the uric acid or urate crystallizes in the kidney. Additionally,
high serum total urate levels are often associated with the so-called metabolic syndrome,

20  including cardiovascular disease and hypertension.

The term "hyponatremia™ denotes a condition of a positive balance of water with or without
a deficit of sodium, which is recognized when the plasma sodium falls below the level of 135
mml/L. Hyponatremia is a condition which can occur in isolation in individuals that over-

25 consume water; however, more often hyponatremia is a complication of medication or other
underlying medical condition that leas to a diminished excretion of water. Hyponatremia may
lead to water intoxication, which occurs when the normal tonicity of extracellular fluid falls
below the safe limit, due to retention of excess water. Water intoxication is a potentially fatal
disturbance in brain function. Typical symptoms of water intoxication include nausea,

30  vomiting, headache and malaise.

The term "SGLT2 inhibitor"” in the scope of the present invention relates to a compound, in
particular to a glucopyranosyl-derivative, i.e. compound having a glucopyranosyl-moiety,
which shows an inhibitory effect on the sodium-glucose transporter 2 (SGLT2), in particular
35 the human SGLT2. The inhibitory effect on hSGLT2 measured as IC50 is prerably below
1000 nM, even more preferably below 100 nM, most preferably below 50 nM. IC50 values of



preferably the group Gla consists of glucopyranosyl-substituted benzene
derivatives of the 5fornula (1) which are selected fromthe conpounds
(1.6), (IWOoRo1wh2@®8, (1.9) and (1.11). An preferred examplT&EPeil1acBE T2

i nhi bitor according to the group Gla is the compound (1.9). According to
anot her enbodi nent of the present invedPi-on the SGLT2 inhibitor is selected
fromthe group consisting of dapagliflozin, canagliflozin, atigliflozin,
ipragliflozin and 10tofogliflozin. According to this invention, it is to be
under st ELThiahibtttrs ade bisuslly abose @01 nNVe oabwmneeduastosnt aBGLETA. 1irhi Tiiet or s,

i ncl udi ng,..t.. I vl - substitut benzene derivatiy. f the formul a
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regard to the preferred 20conpound (1.9) an advantageous crystalline form
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of the phapidectud insalinsconpositi on. The term "dapaglifl ozin® as enpl oyed

herein refers t l'iflozin, including hydrates and 10 sol vates

t her eof ,'Sgﬁh'aé@%ﬁgﬁlﬁ%he forms thereof. The conpound and nethods of its
syntlbesi-sntameedigeaclifgpsulms\WO 03/ 099836 for exanple. Preferred hydrates,
sol vat es _a&fné\sr/éf%l%%ne fornms are described in the patent applications WO
2008/ 1161 and 8/ 002824 for exanple. 15The term "canaglifl ozin" as
enpl oyedridenigiunes thero§ forexaampsgnixturez oishortnol nadidrarting drsatresswitinidng-akctirat es

t her eof ,, l.ine §or r oW rycture: F
The conﬁgﬁﬁgs'ﬁ%ﬁhﬁ] h'h smot‘?1 tﬁ%é@%n‘ﬁﬁies&gg%&g% tggfgnr %@gl&s '%1&&6%%%12326
and WO 20DanieeEab® the patenamipligectidnevia infesior bl atirespursied, et ietsalativa, via oral,

cr y§bal l\jiﬁpﬁgrﬁs%%zgm?l%rr%th%‘?f%%) I d?n(?ﬁigtrétf&ﬂ. pat ent applicati ons WO 2008/ 069327

f or “exanp erm - a ozin" as enployed herein refers to
atigliflozin, including hydrates and sol vates thereof, and crystalline

f28r1r27? 0%2@%@%&?%%‘%?82%@2?6%9% r&_gmﬁgg{@te}’gp%htic M\g%\tment of patients having

already developed said condition, in particular in manifest form. Therapeutic treatment may
be symptomatic treatment in order to relieve the symptoms of the specific indication or

25 causal treatment in order to reverse or partially reverse the conditions of the indication or to
stop or slow down progression of the disease. Thus the compositions and methods of the
present invention may be used for instance as therapeutic treatment over a period of time as
well as for chronic therapy.

30  The terms "prophylactically treating”, "preventivally treating" and "preventing" are used
interchangeably and comprise a treatment of patients at risk to develop a condition

mentioned hereinbefore, thus reducing said risk.

Brief Description of the Figures
35  The Figure 1 shows the blood glucose line in rats after administration of a SGLT2 inhibitor,

insulin glargine and a combination thereof.



OH The conpound and nethods of its synthesis are described in WO

2004/ 007517 for exanple. The term"ipragliflozin" as enpl oyed herein
refers tovopnegleeddBozi n, includi ng hydrates and 5sol vat @STiEHre01@069532Nd
crystalline fornms thereof and has the follow ng structure: The conpound

and methods of its synthesis are descréfed in WD 2004/ 080990, WO

2005/ 012326 and WD 2007/ 114475 for exanple. 10The term"tofoglifl ozin" as
enpl oyed herein refers to tofogliflozin, including hydrates and sol vates

t her eof , Theerftlguresshalwisitiee bibod giicoseelireah rats dftéraadnihistratidnl o log-debe isulime:  HO
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sergllfI02| as enploye drerm refers to serg n dﬁ gs of

serghi f Ia)tzo-admmEtnahorpafra SGhTI’Erthogbﬁtérl1(2ﬂ|nmneiba,bonat e, including hydrat es

and sol I s_for
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of the foregoing docunents cited above 10in connection with the specified

SA.T2 inhibitors is specifically incorporated herein by reference inits

entir et yDetated Bepwiptioraccording to the present invention, in particular the

phangaceyt | d.u uI|n whi ch

el T A I T e
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nodi fi ed I t he ther mans.

The insuls gla?r(go%glgg ISI %/en&lopragtﬁn% Htw a‘}gzﬂg% %rﬁgrlq@/toptlongl*y be ac%)%g%re({ull

i nsul i nghe Sﬁhd'ﬂtlnfalmtar |agd thesinsulinsare admlnlstered in comblnatlon without a thlrd

antidiabetic agent or with a third antidiabetic agent.

15
Preferably the SGLT2 inhibitor is selected from the group G1 consisting of dapagliflozin,
canagliflozin, atigliflozin, ipragliflozin, tofogliflozin, remogliflozin, sergliflozin and
glucopyranosyl-substituted benzene derivatives of the formula (1)
|
20

wherein R denotes Cl, methyl or cyano; R? denotes H, methyl, methoxy or hydroxy and R®
denotes ethyl, cyclopropyl, ethynyl, ethoxy, (R)-tetrahydrofuran-3-yloxy or (S)-
tetrahydrofuran-3-yloxy; or a prodrug of one of the beforementioned SGLT2 inhibitors.

25 Compounds of the formula (1) and methods of their synthesis are described for example in
the following patent applications: WO 2005/092877, WO 2006/117360, WO 2006/117359,
WO 2006/120208, WO 2006/064033, WO 2007/031548, WO 2007/093610, WO
2008/020011, WO 2008/055870.

30 In the above glucopyranosyl-substituted benzene derivatives of the formula (1) the following

definitions of the substituents are preferred.
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29 - tetradecanoyl) des(B30) human
Anot her exanple is

NE1329- ( \WO(20rzmbesy pent adecanoyl) - L- y- gl ut anyl ) des( B3@LThra®n/ 069532l i n

(i nsulin degludec).
such conprising positively charged anfH#8

In a further enbodinent, the long-acting insulinis
“5aci ds such as Arg attached to the

C-termnal end of the B-chain. A comrercial product is Lantus(r) (insulin
gl ar gi ne) conprisinq G yA21 , Arg B31 , Ars B32 hunman insulin. According to
one enbgdi nment i nv the insu ted f.r.omthe gfoup
cons! st {ng of | Pais AT Ry AHE PhESP A B A SRR enoa fent ¢ he
insulinlis sellected fromthe groyp G2 consisting of the long actin
insuling (L1) [to (L7) as descrjibed _hereinafter: (L1): Insulin glargine
151 nsul ifn gl angi ne (narkel S(r) by Sanofi-Aventis) is approved
and mar ket ed f RQistration once a day. Insulin glargine
provi deg ﬂéﬂat?&%ly ttant gl ucose |lowering activity over a 24-hour
period gnd nay y spgred any time during the day provided it|is
adm ni stlered 4t t e sane time every day. 20(L2): Insulin detemr Inpsulin
detemr [(mark¢ted as PEVEM R(r) by Novo Nordisk) is approved and mgr ket ed
for subgutanegus adm nistration either twice a day or once a day,
preferafly wif B-Eandbepryht- ﬂ%@rg'wopa&ana%aty')rﬁ;enzg@m%) | nsul i n” degl udec
| nsul i n [degrugiec (NNIZ50) S a neutrat, sotaple artra-rong acting fnsulin
with a dquration of action nore A Degl udec has a very f{l at,
predictgble a t is intended for subcutang¢ous
adninistratio three tines a week). 30(L4):
[ nsulin{li ar
wei ght F WO
20091154 as e.g.
t he PEG Dr - a
phar mace of
insulin FG havi ng
a nol ecy |/ 069532
- 30 -1
cross-li
epsi | on- position 28 of B. (L5): Am dafed
insulin g“ gi : jl argi ne especially in the form|of
G yA21, AF&ES (832 INH2 human insulin (insulin glargine anide, if.e. the
Ctermr insulin glargine is am dated) as disclosed in
WO 2008/00649¢ or WD 2Q08/ 006496 (the disclosures of which are incorporated
herein).| 10(L¢): LysB29(Nr-1lithocholyl-y-Qd u) des(B30) human i nsulin or
Nr 1329- W car b()nymg_qckpq;@.@Q,)gbpwgmsnay@_lgt(a yﬂ@é{z?ﬁ nigpEan i nsulifn. (L7):
15Am datled_ingulin anal ogs as disclosed in \ 2009/ 087082 H he dis¢l osure
of which is
(1.8)
1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-
benzyl]-benzene,
(1.9)
1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-




i ncorporated herein), especially one selected fromclaim14, or in WO

2009/ 087081 (the disclosure of which is incorporated herein), especially
one sel ecwodofrmwnogl ai m 16. Preferred nenbers of the gr ®@ap/EB201a069584, L2
and L3, in particular insulin glargine_ 20 Long-acting insulins anal ogues
are typically given as basic anti - di abétti-c therapy to type 1 di abetes, type
2 di abetes or |atent autoi mmune diabetes with onset in adults (LADA)
patients to control the blood sugar when no food intake occurs. As
menti ongd abo eeninbentymg of insulin provides a continuous |evel ¢f

i nsul i n et HEY—Fo—up—te—36—hours—ienRg—actRg—+hRstHA—25—operaf es at
maxi mum|strength after abo r sOBesause of their advantagg¢s, it is
t hought [t hat fireatnent wit l'inlanabogues can lead to a

benefi ci|al ef‘gﬁi X - by pogl ema, |less weight gaip or a
better rm¢ @pllc cont rol p055|bly resulting in less |ate diabetic

conplications sugk)a~ prob| ens Wi th eyes, kidneys or feet and nyocg
i nfarctijon, sfroke or ldeat 30 According to the invention, there @
provi deq dds for FFbatlng a patient with regard to dlseases an
condi ti gns as|descri bed herelnbefore and herelnafter characterlzed in that
an SG.T2 i nhi

comnbi natli Al Sai d dlseases and condilti ons
conpri s¢_di abe | di abpet es
mel | itug g $ WO
2012/ 064 ||ch fe sulin,
inter alli Nt of e invention the insulin is

part of 3 . g term basal insulin therapy rellates to
a therapy“ﬂﬁ) ,ore insulins are 5 admnistered to a pg

such that in & t ¥ patient's nean plasma insulin levels oyer tine,
a basal |rel eage profiteitypically has a mnimal peak (often referrg¢d to as
"a peaklfess pnofile" or "flat profile") and slowy and continuousl
rel easeg insul l1nnémF|-@[4p¢(9) -RBERireRrdndBlyloky thetm@yl]-AQs-@Lgvlhmymo@ne

enbodi ngnt the pasal insulin therapy includes the admnistration of a

| ong- actli ng i n¥UIPEASNS a patient. According to another enbodi ment |the
basal insultn therapy 10 rnclfudes the admnistration of an rtnsulin, in

particular a rapid-acting or short-acting insulin, including human |nsuI|n,
to a patMERIAIRG an PAPGEIMsAL of te RIRSERS Ve fien Ebep%(ﬁlp”r% imhiitgels feLciRhirendng ne

desired graupeGhasScdaing! dFse@mpdiidsi &F RV ekfotdhertiopb®! foneas @ereEwrs aforé i e,
for exanple over 12 or 24 hours or | onger. 15Therefore accor ?Yto one

enbodi neefeEPIY Hee pravere 1 oSt ef Q'ECW@W’&\@&UQS%‘FH@&”FW @?ré@ §¥gPf4he

di segse f@fm&@ﬂgl\hlh@ﬁ\ F€|serbRd franht %nﬂfo@lﬁl@s Q%}Sl(lsﬁ)l |(I€B)0fl gjlaﬂﬂe(lqi’f) An
mel | itus, di abetes nellitus, di abetes nellitus and a ?lsease

or cond|RrPfGHGQﬁ?‘%VHP'Pé’(ﬁalsr(\éstt'F‘@B'tt‘?fé}‘fPor\ﬂ/I”QHO theserrrn G1a '%thﬁe%’f@ﬁt‘” (1.9
characterized in that the patient receives a basal insulin therapy and in
addition a SGAT2 inhibitor is administered to the patient. 20 According to
one aspetdconting ki anihgormbetinerhef hatresant invesliqnetheaSEhbainhitiiouis seleded apy
wher ei n faonh OfAg- FdupN@ohdIStiHgl Bf | GapRdMo2inSt &drReIifd2int h@tlgﬁ]ﬂéil@n‘ipra@mbzﬁxaﬁ@' e
t he | ong- actlng insulin is admnistered via injection, for exanple

subdft arte9g¥lozRy ecti on. Preferably the SGT2 inhibitor is adninistered
orally. According to this aspect the long-acting insulin and 25 the SG.T2
inhibitor are adm nistered in conbination or alternation, i.e. at the sane
time or ARCOMING & dit IVeRERD. iiFisr lodsaprersiord thanie4aTiniigns 196 i Abpye listed

adm ni steserh tighibifes, PRHRIHG &C &)1 ®opYth68yl-sBb Rt REQDbhZzERE edciRbilives bPTthe
exanpl e the SG.T2 inhibitor is admnistered to the patient once or tw ce,

or ef er adPFACE. @O GomBiiske tsidhyRfEies, éﬂ'bﬂ%‘tﬁéra"é’si@%‘&mom‘h'q fRra1seSERAMABRT t he

pat Hgnt gregeby @r&zr@ofbﬂﬁm' rebB&iUbl the tIRSTEREY cHRRBEGIA (13N ah rh%%ht@gé@sa&%taﬂhﬁé ered
to the patlent via infusion, for exanple v ng to th

aspect t/RBN i eesqriReddy tseinierpalianal a%tﬁnh@p%'f:amﬁforrg%?/%’g%%ﬂsvm'?m he'reav is
exanpl e jgcdipdraied Retdid Nn i ehefedR! withheegafd- 18 thehbRiféredd iconp@lhdi GBETr gl

orally. Accordlng to this aspect the insulin and the SGT2 |nh|b|tor are
admi ni st¥VagapeCEso FEYSIRINFoPTdr SafeenriRat i Bnthe; indernatipnal ingkent ARplicties WO at

di ff er erdoob 1860 Whlch eAdHY i€ iddBmdrated hbfeid & iRty LETte fodafd tMBe RAéfEREd
sevgral times daily via punp infusion wherein the time and dose are chosen

Pdercompounih (b¥)1 21 GsyavasropsEpyHalne B despsibed dp {hejuergaind 2aie ange
of plasma insulin level. For exanple the SGT2 inhibitor is admnistered to
the patient once or twice, preferably once daily. Accordi ng to anot her
enbodi mrent of the present invention the pharmaceutical conposition,




5t he net hods and uses according to the invention additionally conprise a
further antidiabetic agent. A further antidi abetic agent is selected from
t he groupwQ@2oranwsdIst i ng of bi guani des, thiazolidi ndi one®CTEPRG10/0¥582 eas,
glinides, inhibitors of al pha-glucosidase, G.P-1 anal ogues, 10DPP-4

i nhi bitors and anylin anal ogs, includr Ré “pharmaceutically acceptable salts
of the beforenentioned agents. In the follow ng preferred enbodi nents
regarding the third antidi abetic agent are descri bed. The group &3
conpri swpbd:ajloarWG@OGEﬂ asg whbbfnel:dbgdahicdemrzae@ hamﬁrf oritsi entirgih efftio regand

15and b fﬁter epreferre r ef ou%g @ anl gc?van% ”ﬁt { QT Cealr]l{ e, 19 mt & gésc”?&%% r{?1e ’

enpl oye inre ers m n-or acce aIt
t her eof lsmmtlasaltdmd’nmpmanbmNV@IQOG&!D#QQZBhthn‘ethbm‘um is lr(cbrdo)ratbdrmream én galt,
and the ren (2 clnha h t

p- chl or oemﬂ t@ meés'ge(frﬁ%%”@érj??r% é%s ng Ha?é S%IUb}{ gg”\/\ﬁa]rrgp?or m A s%l ts

of nbno taam/adaﬂulaw o ter SGLYRI mhdau:todsFurtHernnsrqoribéecnyetdllmeafbrmhearaepmquwi n
enpl oyed rein | h rog.n hydr or| S [0 hises
t hi azol i (5]?% ag eéétgbléxgng‘lattgégoép {}'H?agogg{ﬁ I @ﬁfees%k Ogrg] pﬁgaﬁsﬁc%g{)%e and
rosi gl i t@ogoeitioR5 The term "pioglitazone" as enpl oyed herein refers to

pi oglitazone, including its enantioners, mxtures thereof and its racenate,
or a pharmaceutically acceptable salt thereof such as the hydrochl oride

sal t. 30OHeetetrer daﬁagﬁﬁéz'yll"i dsaempleyed semitpladgredo liapaglifiozief ipclsding hydrates and
rosi,glit i e

Looug e%ﬁ%?e% thb:%% %%”c%(s!té@ﬁ I&ﬁﬂ% Ihoqggfgirhg‘céﬁ]psﬁd &Ibegn%sucg%g.té tsinthe&? eat o
salt. \MinﬂS@ﬂMZlﬁ%BCIFWEB‘%BBlVO@@QE@EIe— P3&ferred)Inydiatesi, delvates ednelr crgstalline

sul fonyl | but I | n I }

gl i mepi rf?de °n eSCF?locb:%l fgir q?e t% t'gﬁe%%%bgggﬁ §e_/‘fiylagnﬁaideV\fé1 2b8é/6?@.4a@gch
term of exdasptg.oup "gli bencl am de , "glinmepiride", "gliquidone"
"glibornuride", 5"gliclazide", "glisoxepide", "t ol but ami de” and "glipizide"
as enployed herein refers to the respective active drug or a

pharldac elltel eah | "garsptiftqrirdbdscersployed heregofeferfhe ognaglifio8, inolpingdesrajés andles.
Exanples I r i ] inide. 10 The
term "nat OR)ca Ei%r{[h%esle%ng ﬁﬁ)f&ﬂ%@%&’ﬂ%tﬁi@rﬁof erfoai%s tﬂb%:ilo% Islmﬁle % including its
enant i orrers m xtures thereof fand its racemate, or a phar maceut i cal | y
accept abl e sal ts and ester Qer eof . The term "repaglini de" as

enpl oyed herein refers to @o inide, including its enantioners,

15m xtures thereof and its Jacemate, or a pharnaceutically acceptable salts
and esters thereof e grdup G3 conprises inhibitors of al pha-glucosidase.
] phagl ucosi dase are acarbose, voglibose and

Exanpl es ofinki b
m glitolHO

OH
The compound and methods of its synthesis are described in WO 2005/012326 and WO
2009/035969 for example. Preferred hydrates, solvates and crystalline forms are described
20  in the patent applications WO 2008/069327 for example.

The term "atigliflozin" as employed herein refers to atigliflozin, including hydrates and

solvates thereof, and crystalline forms thereof and has the following structure:



20Each term of the group "acarbose", "voglibose" and "mglitol" as enpl oyed
herein refers to the respective active drug or a pharmaceutically

accept ablwo=aizoeeéser eof . The group G3 conprises inhi bit @C3/EPROIG0RAS3I2

anal ogues. Exanples of G.P-1 anal ogues are exenatide and liraglutide. 25
Each term of the group "exenatide" and26riraglutide" as enpl oyed herein
refers to the respective active drug or a pharmaceutically acceptable salt
thereof. The group G3 conprises inhibitors of DPP-4 inhibitors. Exanples of
DPP-4 inhibitors aré"80linagliptin, sitagliptin, vildagliptin, saxagliptin,
denagliptin, alog&ytin, carnmegliptin, nelogliptin, dutogliptin, including
phar maceutical |y geptable salts thereof, hydrates and sol vates thereof.
The group G3 conphises anylin anal ogs. An exanple of an anylin analog is
pramintide, 35in.luging pharmaceutically acceptable salts thereof,
hydr at es dfv sol vatjesythereof . For exanple pramintide acetate is marketed
under the tr ymin. WD 2012/ 062698PCT/ EP2011/ 069532 - 34 -

72
'S

According t nbodi ment the pharnmaceutical conpositions, mnethods and
uses accordi the present invention relate to a conbination of a SG.T2
i nhi bitor & insulin which is preferably selected fromthe group of

a
sub- embodi nent s°"El to E36 according to the entries in 5the Table 1. Table 1

Embodi otk 3R Priettrgflds'd?ﬁé'é{nﬁhéis sl ReER iR %%64/.@6%‘1{3/. Feldiiid i n E2

sel ected fromthe group raprd-acting or short-acting insulin

The term "ipraglifiozin" as employed herein refers to ipraglifiozin, including hydrates and

5 solvates thereof, and crystalline forms thereof and has the following structure:

The compound and methods of its synthesis are described in WO 2004/080990, WO
2005/012326 and WO 2007/114475 for example.

10  The term "tofogliflozin" as employed herein refers to tofogliflozin, including hydrates and
solvates thereof, and crystalline forms thereof and has the following structure:

HO

CH;,

The compound and methods of its synthesis are described in WO 2007/140191 and WO
2008/013280 for example.

15
The term "remogliflozin" as employed herein refers to remoglifiozin and prodrugs of

remogliflozin, in particular remogliflozin etabonate, including hydrates and solvates thereof,



E3 selected fromthe group GL human insulin E4 selected fromthe group Gl
I nternmedi ate-acting or long- acting insulin E5 selected fromthe group GlL
| ong- act iwQ 20re#6kd98 E6 sel ected fromthe group Gl sel eceu/Hreamiosdse2 gr oup
& E7 selected fromthe group Gl LI E8 selected fromthe group GlL L2 E9
sel ected fromthe group GL L3 El 0 sefééted fromthe group GL L4 El |

sel ected fromthe group GL L5 E12
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and crystalline forms thereof. Methods of its synthesis are described in the patent
applications EP 1213296 and EP 1354888 for example.

The term "sergliflozin" as employed herein refers to sergliflozin and prodrugs of sergliflozin,
in particular sergliflozin etabonate, including hydrates and solvates thereof, and crystalline
forms thereof. Methods for its manufacture are described in the patent applications EP
1344780 and EP 1489089 for example.

For avoidance of any doubt, the disclosure of each of the foregoing documents cited above
in connection with the specified SGLT2 inhibitors is specifically incorporated herein by

reference in its entirety.

The aspects according to the present invention, in particular the pharmaceutical
compositions, methods and uses, refer to an insulin, which includes normal insulin, human
insulin, insulin derivatives, zinc insulins and insulin analogues, including formulations thereof
with modified release profiles. in particular as used in the therapy of humans. The insulin
may be selected from the group consisting of:

- rapid-acting insulins,

- short-acting insulins,

- intermediate-acting insulins,

- long-acting insulins,

and mixtures thereof.

Mixtures of insulins may comprise mixtures of short- or rapid-acting insulins with long-acting

insulins. For example such mixtures are marketed as Actraphane/Mixtard or Novomix.

The term "insulin" in the scope of the present invention covers insulins as described
hereinbefore and hereinafter which are administered to the patient via injection, preferably
subcutaneous injection, via infusion, including pumps, via inhalation or other routes of
administration. Insulins to be administered via inhalation are for example Exubera (Pfizer),
AIR (Lilly) and AER (Novo Nordisk).

Rapid-acting insulins usually start lowering the blood glucose within about 5 to 15 minutes
and are effective for about 3 to 4 hours. Examples of rapid-acting insulins are insulin aspart,

insulin lispro and insulin glulisine. Insulin Lispro is marketed under the trade name Humalog



selected fromthe group GL L6 E13 selected fromthe group GL L7 El14
selected fromthe group da insulin E15 selected fromthe group G a
rapi d- actwogomoegddrt - acti ng i nsulin E16 sel ected from Ph@/EpFe@up6d®B2a hunman
insulin E17 selected fromthe group G a internediate-acting or |ong- acting
insulin E18 selected fromthe group G‘gSI'ong-acti ng insulin E19 sel ected
fromthe group G a selected fromthe group & E20 selected fromthe group
da Ll E21

and Liprolog. Insulin Aspart is marketed under the trade names NovolLog and NovoRapid.

Insulin glulisine is marketed under the trade name Apidra.

Short-acting insulins usually start lowering the blood glucose within about 30 minutes and are

5 effective about 5 to 8 hours. An example is regular insulin or human insulin.

Intermediate-acting insulins usually start lowering the blood glucose within about 1 to 3 hours
and are effective for about 16 to 24 hours. An example is NPH insulin, also known as
Humulin N, Novolin N, Novolin NPH and isophane insulin. Another example are lente

10  insulins, such as Semilente or Monotard.

Long-acting insulins usually start lowering the blood glucose within 1 to 6 hours and are
effective for up to about 24 hours or even up to or beyond 32 hours. Long-acting insulin
usually provides a continuous level of insulin activity (for up to 24-36 hours) and usually

15  operates at a maximum strength (with flat action profile) after about 8-12 hours, sometimes
longer. Long-acting insulin is usually administered in the morning or before bed. Examples of
long-acting insulin may include, but are not limited to, insulin glargine, insulin detemir or
insulin degludec, which are insulin analogues, and ultralente insulin, which is regular human
insulin formulated for slow absorption. Long-acting insulin is suited to provide for basal, as

20  opposed to prandial, insulin requirements (e.g. to control hyperglycemia). Long-acting insulin
may be typically administered ranging from twice or once daily, over thrice weekly up to once
weekly (ultra long-acting insulin). Insulin glargine is marketed under the trade name Lantus

for example. Insulin detemir is marketed under the tradename Levemir for example.

25 In one embodiment, the long-acting insulin of this invention refers to any insulin known in the
art which is used for a basal insulin therapy and which have a basal release profile. A basal
release profile refers to the kinetic, amount and rate of release of the insulin from the
formulation into a patient's systemic circulation. In a graph of the patient's mean plasma
insulin levels over time, a basal release profile typically has a minimal peak (often referred to

30 as "a peakless profile" or “flat profile”) and slowly and continuously releases insulin for a

prolonged period of time.

In a further embodiment, the long-acting insulin is an acylated derivative of human insulin.
Acylated insulin derivatives may be such wherein a lipophilic group is attached to the lysine

35 residue in position B29. A commercial product is Levemir® comprising Lys®?*(N*-



selected fromthe group Ga L2 E22 selected fromthe group da L3 E23
selected fromthe group G a L4 E24 selected fromthe group da L5 E25
sel ect ed woam2deesogroup G a L6 WO 2012/ 062698PCT/ EP201 PCOAP2B2/069535 - E26
selected fromthe group Gla L7 E27 Congound (1.9) insulin E28 Conpound
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rapi d-acting or short-acting in

Pi-n E29

tetradecanoyl) des(B30) human insulin (insulin detemir). Another example is N®#-(N°-(w-

carboxypentadecanoyl)-L-y-glutamyl) des(B30) human insulin (insulin degludec).

In a further embodiment, the long-acting insulin is such comprising positively charged amino
acids such as Arg attached to the C-terminal end of the B-chain. A commercial product is

Lantus® (insulin glargine) comprising Gly**!, Arg®*', Arg®** human insulin.

According to one embodiment of the invention the insulin is selected from the group

consisting of long acting insulins.

According to another embodiment the insulin is selected from the group G2 consisting of the

long acting insulins (L1) to (L7) as described hereinafter:

(L1): Insulin glargine

Insulin glargine (marketed as LANTUS® by Sanofi-Aventis) is approved and marketed for
subcutaneous administration once a day. Insulin glargine provides relatively constant
glucose lowering activity over a 24-hour period and may be administered any time during the

day provided it is administered at the same time every day.

(L2): Insulin detemir
Insulin detemir (marketed as LEVEMIR® by Novo Nordisk) is approved and marketed for
subcutaneous administration either twice a day or once a day, preferably with the evening

meal or at bedtime.

(L3): Insulin degludec
Insulin degludec (NN1250) is a neutral, soluble ultra-long acting insulin with a duration of
action more than 24 hours. Degludec has a very flat, predictable and smooth action profile. It

is intended for subcutaneous administration once daily or less (e.g. three times a week).

(L4): Insulin lispro PEGylated

Insulin lispro PEGylated with high molecular weight poly(ethylene glycol) derivatives
especially as disclosed in WO 2009/152128 (the disclosure of which is incorporated herein),
such as e.g. the PEGylated insulin lispro compound of the formula P-[(A)-(B)], or a
pharmaceutically acceptable salt thereof, wherein A is the A-chain of insulin lispro, B is the

B-chain of insulin lispro, and P is a PEG having a molecular weight in the range from about



Compound (1.9) hurman insulin E30 Conmpound (1.9) internedi ate-acting or

| ong- acting insulin E31 Conpound (1.9) long-acting insulin E32 Conpound
(1.9) selwotet/dsee t he group & E33 Conpound (1.9) L1 E84/EBonpoeesd2 (1. 9)
L2 E35 Conpound (1.9) L3 E36 Conpound gl. 9) L4 E37 Conpound (1.9) L5 E38
Conpound (1. 9) - 30 -

17,5 kDa to about 40 kDa, and wherein A and B are properly cross-linked and P is attached

via a urethane covalent bond to the epsilon-amino group of the lysine at position 28 of B.

(L5): Amidated insulin glargine

5  Amidated insulin glargine especially in the form of Gly**', Arg®"', Arg®**-NH, human insulin
(insulin glargine amide, i.e. the C-terminus of the B-chain of insulin glargine is amidated) as
disclosed in WO 2008/006496 or WO 2008/006496 (the disclosures of which are

incorporated herein).

10  (L6):
Lys®2(N“lithocholyl-y-Glu) des(B30) human insulin or N®***-w-carboxypentadecanoyl-y-

amino-butanoyl des(B30) human insulin.

(L7):
15  Amidated insulin analogs as disclosed in WO 2009/087082 (the disclosure of which is
incorporated herein), especially one selected from claim 14, or in WO 2009/087081 (the

disclosure of which is incorporated herein), especially one selected from claim 16.

Preferred members of the group G2 are L1, L2 and L3, in particular insulin glargine.

20
Long-acting insulins analogues are typically given as basic anti-diabetic therapy to type 1
diabetes, type 2 diabetes or latent autoimmune diabetes with onset in adults (LADA) patients
to control the blood sugar when no food intake occurs. As mentioned above, this type of
insulin provides a continuous level of insulin activity for up to 36 hours. Long-acting insulin

25 operates at maximum strength after about 8-12 hours. Because of their advantages, it is
thought that treatment with these insulin analogues can lead to a beneficial effect, for
example less hypoglycaemia, less weight gain or a better metabolic control possibly resulting
in less late diabetic complications such as problems with eyes, kidneys or feet and
myocardial infarction, stroke or death.

30
According to the invention, there are provided methods for treating a patient with regard to
diseases and conditions as described hereinbefore and hereinafter characterized in that an
SGLT2 inhibitor and an insulin are administered, for example in combination or alternation, to
the patient. Said diseases and conditions comprise diabetes mellitus, type 1 diabetes

35 mellitus, type 2 diabetes mellitus, diseases which require treatment with insulin, conditions



L6 E39 Conpound (1.9) L7 Anong the conbinations according to the present

i nvention listed in Table 1, the conbination according to the entries E27
to E39 arwoevemepeBe preferred. 5According to a further PemErdIITOIS32 he
pharmaceuti cal conpositions, nethods and uses according to the present
invention relate to a conbination of a33GLT2 inhibitor and an insulin which
additionally conprises a further antidi abetic agent. Preferred

sub- enbodi ments are selected fromthe entries F1 to F72 in the Table 2.
10Tabl e vhictErdooire teaterdnt $@&h Tsulimhinter &l Acnendingrio Bue teimdbodamdnit df thieetventiagent

F1 sele from t he.qr, Gl .insulin metformn F2 selected fromthe group
Gl rapi g‘b%gn[slu'r"{b'scprahs f%rbt%-gglé%%hﬂgh%r%@ul in nmetformn F3 selected fromthe

group
The term basal insulin therapy relates to a therapy in which one or more insulins are

5 administered to a patient such that in a graph of the patient's mean plasma insulin levels over
time, a basal release profile typically has a minimal peak (often referred to as "a peakless
profile" or “flat profile”) and slowly and continuously releases insulin for a prolonged period of
time. According to one embodiment the basal insulin therapy includes the administration of a
long-acting insulins to a patient. According to another embodiment the basal insulin therapy

10 includes the administration of an insulin, in particular a rapid-acting or short-acting insulin,
including human insulin, to a patient via infusion, for example via a pump in order to achieve
the desired patient's mean plasma insulin level for a prolonged period of time, for example

over 12 or 24 hours or longer.

15  Therefore according to one embodiment of the invention there is provided a method for
treating a disease or condition selected from the group consisting of diabetes mellitus, type 1
diabetes mellitus, type 2 diabetes mellitus and a disease or condition which requires
treatment with insulin in a patient characterized in that the patient receives a basal insulin
therapy and in addition a SGLT2 inhibitor is administered to the patient.

20
According to one aspect of this embodiment the patient receives a basal insulin therapy
wherein a long-acting insulin is administered to the patient. For example the long-acting
insulin is administered via injection, for example subcutaneous injection. Preferably the
SGLT2 inhibitor is administered orally. According to this aspect the long-acting insulin and

25 the SGLT2 inhibitor are administered in combination or alternation, i.e. at the same time or at
different times. For example the long-acting insulin is administered to the patient once or
twice, preferably once daily. For example the SGLT2 inhibitor is administered to the patient

once or twice, preferably once daily.

30  According to another aspect of this embodiment the patient receives a basal insulin therapy
wherein an insulin is administered to the patient via infusion, for example via a pump.
According to this aspect the insulin may be a rapid-acting or short-acting insulin, for example
a human insulin. Preferably the SGLT2 inhibitor is administered orally. According to this
aspect the insulin and the SGLT2 inhibitor are administered in combination or alternation, i.e.

35 atthe same time or at different times. For example the insulin is administered to the patient

several times daily via pump infusion wherein the time and dose are chosen in order to
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2012/ 062698PCT/ EP2011/ 069532 - 36 - F6 selected fromthe group Gla insulin
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achieve a certain range of plasma insulin level. For example the SGLT2 inhibitor is

administered to the patient once or twice, preferably once daily.

According to another embodiment of the present invention the pharmaceutical composition,
5 the methods and uses according to the invention additionally comprise a further antidiabetic

agent.

A further antidiabetic agent is selected from the group G3 consisting of biguanides,

thiazolidindiones, sulfonylureas, glinides, inhibitors of alpha-glucosidase, GLP-1 analogues,
10  DPP-4 inhibitors and amylin analogs, including pharmaceutically acceptable salts of the

beforementioned agents. In the following preferred embodiments regarding the third

antidiabetic agent are described.

The group G3 comprises biguanides. Examples of biguanides are metformin, phenformin

15  and buformin. A preferred biguanide is metformin.

The term "metformin" as employed herein refers to metformin or a pharmaceutically
acceptable salt thereof such as the hydrochloride salt, the metformin (2:1) fumarate salt, and
the metformin (2:1) succinate salt, the hydrobromide salt, the p-chlorophenoxy acetate or the
20 embonate, and other known metformin salts of mono and dibasic carboxylic acids. It is

preferred that the metformin employed herein is the metformin hydrochloride salt.

The group G3 comprises thiazolidindiones. Examples of thiazolidindiones (TZD) are
pioglitazone and rosiglitazone.

25
The term "pioglitazone" as employed herein refers to pioglitazone, including its enantiomers,
mixtures thereof and its racemate, or a pharmaceutically acceptable salt thereof such as the

hydrochloride salt.

30  The term "rosiglitazone" as employed herein refers to rosiglitazone, including its
enantiomers, mixtures thereof and its racemate, or a pharmaceutically acceptable salt

thereof such as the maleate salt.

The group G3 comprises sulfonylureas. Examples of sulfonylureas are glibenclamide,

35 tolbutamide, glimepiride, glipizide, gliquidone, glibornuride, glyburide, glisoxepide and
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gliclazide. Preferred sulfonylureas are tolbutamide, gliquidone, glibenclamide, glipizide and
glimepiride, in particular glibenclamide, glipizide and glimepiride.

Each term of the group "glibenclamide", "glimepiride", "gliquidone”, "glibornuride",

5 ‘"gliclazide", "glisoxepide", "tolbutamide" and "glipizide" as employed herein refers to the

respective active drug or a pharmaceutically acceptable salt thereof.

The group G3 comprises glinides. Examples of glinides are nateglinide, repaglinide and
mitiglinide.

10
The term "nateglinide" as employed herein refers to nateglinide, including its enantiomers,

mixtures thereof and its racemate, or a pharmaceutically acceptable salts and esters thereof.

The term "repaglinide" as employed herein refers to repaglinide, including its enantiomers,

15  mixtures thereof and its racemate, or a pharmaceutically acceptable salts and esters thereof.

The group G3 comprises inhibitors of alpha-glucosidase. Examples of inhibitors of alpha-
glucosidase are acarbose, voglibose and miglitol.
20  Each term of the group "acarbose", "voglibose" and "miglitol" as employed herein refers to

the respective active drug or a pharmaceutically acceptable salt thereof.

The group G3 comprises inhibitors of GLP-1 analogues. Examples of GLP-1 analogues are
exenatide and liraglutide.

25
Each term of the group "exenatide" and "liraglutide" as employed herein refers to the

respective active drug or a pharmaceutically acceptable salt thereof.

The group G3 comprises inhibitors of DPP-4 inhibitors. Examples of DPP-4 inhibitors are
30 linagliptin, sitagliptin, vildagliptin, saxagliptin, denagliptin, alogliptin, carmegliptin, melogliptin,
dutogliptin, including pharmaceutically acceptable salts thereof, hydrates and solvates

thereof.

The group G3 comprises amylin analogs. An example of an amylin analog is pramlintide,
35 including pharmaceutically acceptable salts thereof, hydrates and solvates thereof. For

example pramlintide acetate is marketed under the tradename Symlin.
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According to an embodiment the pharmaceutical compositions, methods and uses according
to the present invention relate to a combination of a SGLT2 inhibitor and an insulin which is

preferably selected from the group of sub-embodiments E1 to E36 according to the entries in

5 the Table 1.
Table 1
Embodiment SGLT2 Inhibitor Insulin
E1 selected from the group G1 insulin
E2 selected from the group G1 | rapid-acting or short-acting
insulin
E3 selected from the group G1 human insulin
E4 selected from the group G1 | intermediate-acting or long-
acting insulin
E5 selected from the group G1 long-acting insulin
E6 selected from the group G1 | selected from the group G2
E7 selected from the group G1 L1
E8 selected from the group G1 L2
E9 selected from the group G1 L3
E10 selected from the group G1 L4
E11 selected from the group G1 L5
E12 selected from the group G1 L6
E13 selected from the group G1 L7
E14 selected from the group G1a insulin
E15 selected from the group G1a | rapid-acting or short-acting
insulin
E16 selected from the group G1a human insulin
E17 selected from the group G1a | intermediate-acting or long-
acting insulin
E18 selected from the group G1a long-acting insulin
E19 selected from the group G1a | selected from the group G2
E20 selected from the group G1a L1
E21 selected from the group G1a L2
E22 selected from the group G1a L3
E23 selected from the group G1a L4
E24 selected from the group G1a L5
E25 selected from the group G1a L6




F20 Conmpound (1.9) L3 nmetform n F21 Conmpound (1.9) L4 netformn F22
Compound (1.9) L5 nmetformn F23 Conpound (1.9) L6 netform n F24 Conpound
(1.9) L7 wotzhtwasRé98F25 sel ected fromthe group Gl insul PaTfPeghiot®anne F26
selected fromthe group Gl rapid-acti n%5or short -

E26 selected from the group G1a L7

E27 Compound (1.9) insulin

E28 Compound (1.9) rapid-acting or short-acting

insulin

E29 Compound (1.9) human insulin

E30 Compound (1.9) intermediate-acting or long-
acting insulin

E31 Compound (1.9) long-acting insulin

E32 Compound (1.9) selected from the group G2

E33 Compound (1.9) L1

E34 Compound (1.9) L2

E35 Compound (1.9) L3

E36 Compound (1.9) L4

E37 Compound (1.9) L5

E38 Compound (1.9) L6

E39 Compound (1.9) L7

Among the combinations according to the present invention listed in Table 1, the combination

according to the entries E27 to E39 are even more preferred.

5 According to a further embodiment the pharmaceutical compositions, methods and uses
according to the present invention relate to a combination of a SGLT2 inhibitor and an insulin
which additionally comprises a further antidiabetic agent. Preferred sub-embodiments are
selected from the entries F1 to F72 in the Table 2.

10 Table2
Embo- SGLT2 Inhibitor Insulin Further antidiabetic
diment agent
F1 selected from the group insulin metformin
G1
F2 selected from the group | rapid-acting or short- metformin
G1 acting insulin
F3 selected from the group human insulin metformin
G1
F4 selected from the group | intermediate-acting or metformin
G1 long-acting insulin
F5 selected from the group | selected from the group metformin
G1 G2




acting insulin pioglitazone F27 selected fromthe group GL human insulin
pi oglitazone F28 selected fromthe group Gl internedi ate-acting or

| ong- act iwQ 201e06Rd98 pi ogl it azone F29 sel ected fromthe gComp2@Gl/ossBect ed
fromthe group & pioglitazone F30 selected fromthe group Gla insulin

pi ogl i tazone WD 2012/ 062698PCT/ EP20118669532 - 37 - F31
F6 | selected from the group insulin metformin
G1a
F7 selected from the group rapid-acting or short- metformin
G1la acting insulin
F8 | selected from the group human insulin metformin
G1a
F9 | selected from the group | intermediate-acting or metformin
G1la long-acting insulin
F10 | selected from the group long-acting insulin metformin
G1a
F11 selected from the group | selected from the group metformin
G1a G2
F12 Compound (1.9) insulin metformin
F13 Compound (1.9) rapid-acting or short- metformin
acting insulin
F14 Compound (1.9) human insulin metformin
F15 Compound (1.9) intermediate-acting or metformin
long-acting insulin
F16 Compound (1.9) long-acting insulin metformin
F17 Compound (1.9) selected from the group metformin
G2
F18 Compound (1.9) L1 metformin
F19 Compound (1.9) L2 metformin
F20 Compound (1.9) L3 metformin
F21 Compound (1.9) L4 metformin
F22 Compound (1.9) L5 metformin
F23 Compound (1.9) L6 metformin
F24 Compound (1.9) L7 metformin
F25 | selected from the group insulin pioglitazone
G1
F26 | selected from the group | rapid-acting or short- pioglitazone
G1 acting insulin
F27 | selected from the group human insulin pioglitazone
G1
F28 | selected from the group | intermediate-acting or pioglitazone
G1 long-acting insulin
F29 | selected from the group | selected from the group pioglitazone
G1 G2
F30 | selected from the group insulin pioglitazone
G1a




selected fromthe group Gla rapid-acting or short- acting insulin

pi oglitazone F32 selected fromthe group Gla human insulin pioglitazone F33
sel ect ed woam2deesogr oup Gla i nt ermedi at e-acti ng or | ongPaTtEP2@1i06%582 i n

pi oglitazone F34 selected fromthe group Gla | ong-acting insulin

pi oglitazone F35 selected fromthe gr0§ "Gla selected fromthe group &

pi oglitazone F36 Conpound (1.9)

F31 | selected from the group | rapid-acting or short- pioglitazone
G1la acting insulin
F32 | selected from the group human insulin pioglitazone
G1a
F33 | selected from the group | intermediate-acting or pioglitazone
G1la long-acting insulin
F34 | selected from the group long-acting insulin pioglitazone
G1a
F35 | selected from the group | selected from the group pioglitazone
G1a G2
F36 Compound (1.9) insulin pioglitazone
F37 Compound (1.9) rapid-acting or short- pioglitazone
acting insulin
F38 Compound (1.9) human insulin pioglitazone
F39 Compound (1.9) intermediate-acting or pioglitazone
long-acting insulin
F40 Compound (1.9) long-acting insulin pioglitazone
F41 Compound (1.9) selected from the group pioglitazone
G2
F42 Compound (1.9) L1 pioglitazone
F43 Compound (1.9) L2 pioglitazone
F44 Compound (1.9) L3 pioglitazone
F45 Compound (1.9) L4 pioglitazone
F46 Compound (1.9) L5 pioglitazone
F47 Compound (1.9) L6 pioglitazone
F48 Compound (1.9) L7 pioglitazone
F49 | selected from the group insulin linagliptin
G1
F50 | selected from the group | rapid-acting or short- linagliptin
G1 acting insulin
F51 | selected from the group human insulin linagliptin
G1
F52 | selected from the group | intermediate-acting or linagliptin
G1 long-acting insulin
F53 | selected from the group | selected from the group linagliptin
G1 G2
F54 | selected from the group insulin linagliptin
G1a
F55 | selected from the group | rapid-acting or short- linagliptin
G1la acting insulin




I nsulin pioglitazone F37 Conpound (1.9)

rapi d-acting or short- acting

I nsulin pioglitazone F38 Conpound (1.9) human insulin pioglitazone F39
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F56 | selected from the group human insulin linagliptin
G1a

F57 | selected from the group | intermediate-acting or linagliptin
G1la long-acting insulin

F58 | selected from the group long-acting insulin linagliptin
G1a

F59 | selected from the group | selected from the group linagliptin
G1a G2

F60 Compound (1.9) insulin linagliptin

F61 Compound (1.9) rapid-acting or short- linagliptin

acting insulin
F62 Compound (1.9) human insulin linagliptin
F63 Compound (1.9) intermediate-acting or linagliptin
long-acting insulin
F64 Compound (1.9) long-acting insulin linagliptin
F65 Compound (1.9) selected from the group linagliptin
G2

F66 Compound (1.9) L1 linagliptin

F67 Compound (1.9) L2 linagliptin

F68 Compound (1.9) L3 linagliptin

F69 Compound (1.9) L4 linagliptin

F70 Compound (1.9) L5 linagliptin

F71 Compound (1.9) L6 linagliptin

F72 Compound (1.9) L7 linagliptin

10

The combination of an SGLT2 inhibitor and an insulin according to this invention significantly
improves the glycemic control, in particular in patients as described hereinafter, compared
with a monotherapy using either a SGLT2 inhibitor or an insulin alone, for example with a
monotherapy of a long-acting insulin, such as insulin glargine. Furthermore the combination
of an SGLT2 inhibitor and an insulin according to this invention allows a reduction of the
dose of the insulin compared with a monotherapy of said insulin, for example with a
monotherapy of a long-acting insulin, such as insulin glargine. With a reduction of the dose of
the insulin any side effects associated with the therapy using said insulin may be prevented
or attenuated. A dose reduction is beneficial for patients which otherwise would potentially
suffer from side effects in a therapy using a higher dose of one or more of the active
ingredients, in particular with regard to side effect caused by the insulin. Therefore, the
pharmaceutical composition as well as the methods according to the present invention, show

less side effects, thereby making the therapy more tolerable and improving the patients
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compliance with the treatment. In addition the efficacy of the insulin, for example in a basal
insulin therapy with a long acting insulin or with a short- or rapid acting insulin, including
human insulin, via infusion with a pump, may be prolonged by a combined treatment with a
SGLT-2 inhibitor. Therefore the time interval between two applications, for example
subcutaneous injections or infusions via a pump, of the insulin may be prolonged. For
example in a combination therapy employing a long acting insulin and a SGLT2 inhibitor
according to the invention the dose of the long acting insulin, the dose of the SGLT2 inhibitor,
the time intervall between two applications of the long acting insulin and the time intervall
between the application of the long acting insuin and the SGLT2 inhibitor are chosen such
that a good glycemic control is provided to the patient for a given time period, in particular for
24 hours.

When this invention refers to patients requiring treatment or prevention, it relates primarily to
treatment and prevention in humans, but the pharmaceutical composition may also be used
accordingly in veterinary medicine in mammals. In the scope of this invention the term
"patient" covers adult humans (age of 18 years or older), adolescent humans (age 10 to 17

years) and children (age 6-9 years).

Furthermore, the method and/or use according to this invention is advantageously applicable
in those patients who show one, two or more of the following conditions:

(@) type 1 diabetes mellitus;

(b) need for treatment with insulin;

(c) latent autoimmune diabetes with onset in adults (LADA).

Furthermore, the method and/or use according to this invention is advantageously applicable
in those patients who are or shall be treated with a insulin, for example with insulin glargine
or detemir insulin, in particular in patients diagnosed with type 1 diabetes mellitus, and show
one, two or more of the following conditions, including the risk to develop such conditions:
(d) nocturnal and/or early morning hypoglycemia;

(e) hypoglycemic episodes;

(f)  hyperglycemic episodes;

(g) cardiac or cerebral complications;

(h) retinopathy, in particular proliferative retinopathy;

(i) injection site reactions, for example skin or subcutaneous tissue disorders.
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As described hereinbefore by the administration of the pharmaceutical composition
according to this invention and in particular in view of the high SGLT2 inhibitory activity of the
SGLT2 inhibitors therein, excessive blood glucose is excreted through the urine of the
patient, so that less or no gain in weight or even a reduction in body weight may result.

5 Therefore, a treatment or prophylaxis according to this invention is advantageously suitable
in those patients in need of such treatment or prophylaxis who are diagnosed of one or more
of the conditions selected from the group consisting of overweight and obesity, in particular
class | obesity, class Il obesity, class Ill obesity, visceral obesity and abdominal obesity. In
addition a treatment or prophylaxis according to this invention is advantageously suitable in

10  those patients in which a weight increase is contraindicated. Any weight increasing effect in
the therapy, for example due to the administration of the third antidiabetic agent, may be

attenuated or even avoided thereby.

Therefore, according to a preferred embodiment of the present invention, there is provided a
15  method for improving glycemic control and/or for reducing of fasting plasma glucose, of

postprandial plasma glucose and/or of glycosylated hemoglobin HbA1c in a patient in need

thereof who is diagnosed with impaired glucose tolerance (IGT), impaired fasting blood

glucose (IFG) with insulin resistance, with metabolic syndrome and/or with type 1 diabetes

mellitus or type 2 diabetes mellitus characterized in that an SGLT2 inhibitor and an insulin as
20  defined hereinbefore and hereinafter are administered, for example in combination or

alternation, to the patient.

According to another preferred embodiment of the present invention, there is provided a
method for improving gycemic control in patients, in particular in adult patients, with type 1 or

25 type 2 diabetes mellitus as an adjunct to diet and exercise.

It can be found that by using a pharmaceutical composition according to this invention, an
improvement of the glycemic control can be achieved even in those patients who have
insufficient glycemic control in particular despite treatment with an insulin, for example

30  despite maximal recommended or tolerated dose of monotherapy with the insulin.

Furthermore, the pharmaceutical composition, the methods and uses according to this
invention are particularly suitable in the treatment of patients who are diagnosed having one
or more of the following conditions

35 (a) obesity (including class |, Il and/or lll obesity), visceral obesity and/or abdominal obesity,
(b) triglyceride blood level =2 150 mg/dL,
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(c) HDL-cholesterol blood level < 40 mg/dL in female patients and < 50 mg/dL in male

patients,
(d) a systolic blood pressure = 130 mm Hg and a diastolic blood pressure = 85 mm Hg,

(e) afasting blood glucose level 2 100 mg/dL.

It is assumed that patients diagnosed with impaired glucose tolerance (IGT), impaired fasting
blood glucose (IFG), with insulin resistance and/or with metabolic syndrome suffer from an
increased risk of developing a cardiovascular disease, such as for example myocardial
infarction, coronary heart disease, heart insufficiency, thromboembolic events. A glycemic

10  control according to this invention may result in a reduction of the cardiovascular risks.

Furthermore, the pharmaceutical composition, the methods and uses according to this

invention are particularly suitable in the treatment of patients after organ transplantation, in

particular those patients who are diagnosed having one or more of the following conditions
15 (a) ahigher age, in particular above 50 years,

(b) male gender;

(c) overweight, obesity (including class I, Il and/or Il obesity), visceral obesity and/or

abdominal obesity,
(d) pre-transplant diabetes,

20 (e) immunosuppression therapy.

Furthermore, the pharmaceutical composition, the methods and the uses according to this
invention are particularly suitable in the treatment of patients who are diagnosed having one
or more of the following conditions:

25  (a) hyponatremia, in particular chronical hyponatremia;
(b) water intoxication;
(c) water retention;

(d) plasma sodium concentration below 135 mmol/L.

30 Furthermore, the pharmaceutical composition, the methods and uses according to this
invention are particularly suitable in the treatment of patients who are diagnosed having one
or more of the following conditions:

(a) high serum uric acid levels, in particular greater than 6.0 mg/dL (357 pmol/L});
(b) a history of gouty arthritis, in particular recurrent gouty arthritis;
35  (c) kidney stones, in particular recurrent kidney stones;

(d) a high propensity for kidney stone formation.
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A pharmaceutical composition according to this invention, in particular due to the SGLT2
inhibitor exhibits a good safety profile. Therefore, a treatment according to this invention is
advantageous in those patients for which a reduction of the dose of the insulin is

5 recommended.

A pharmaceutical composition according to this invention is particularly suitable in the long
term treatment or prophylaxis of the diseases and/or conditions as described hereinbefore
and hereinafter, in particular in the long term glycemic control in patients with type 1 diabetes

10  mellitus or type 2 diabetes mellitus.

The term "long term" as used hereinbefore and hereinafter indicates a treatment of or
administration in a patient within a period of time longer than 12 weeks, preferably longer
than 25 weeks, even more preferably longer than 1 year.

15
Therefore, a particularly preferred embodiment of the present invention provides a method
for therapy, preferably oral therapy, for improvement, especially long term improvement, of

glycemic control in patients with type 1 diabetes mellitus.

20  Therefore, a particularly preferred embodiment of the present invention provides a method
for therapy, preferably oral therapy, for improvement, especially long term improvement, of
glycemic control in patients with type 2 diabetes mellitus, especially in patients with late
stage type 2 diabetes mellitus, in particular in patients additionally diagnosed of overweight,
obesity (including class |, class Il and/or class Ill obesity), visceral obesity and/or abdominal

25  obesity.

Unless otherwise noted, the combination therapy according to the invention may refer to first
line, second line or third line therapy, or initial or add-on combination therapy or replacement
therapy.

30
According to one embodiment the SGLT2 inhibitor and the insulin and optionally the further
antidiabetic agent are administered in combination, i.e. simultaneously, for example in one
single formulation or in two separate formulations or dosage forms, or in alternation, for
example successively in two or three separate formulations or dosage forms. Hence, the

35 administration of one combination partner, i.e. the SGLT2 inhibitor or the insulin, may be

prior to, concurrent to, or subsequent to the administration of the other combination partner.
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In one embodiment, for the combination therapy according to this invention the SGLT2
inhibitor and the insulin are administered in different formulations or different dosage forms.
In another embodiment, for the combination therapy according to this invention the SGLT2
inhibitor and the insulin are administered in the same formulation or in the same dosage

form.

Therefore according to an embodiment of the present invention there is provided a
pharmaceutical composition or fixed dose combination comprising

a) a SGLT2 inhibitor as defined herein, and

b) an insulin as defined herein,

and, optionally, one or more pharmaceutically acceptable carriers and/or diluents.

Within the scope of the present invention, the SGLT2 inhibitor is preferably administered
orally or by injection, preferably orally. The insulin is preferably administered by injection,
preferably subcutaneously, or by infusion, for example with a pump. Other forms of
administration are possible and described hereinafter. Preferably the optionally administered
other antidiabetic agent is administered orally. In this case the SGLT2 inhibitor and the other
antidiabetic agent may be comprised together in one dosage form or in separate dosage

forms.

Therefore according to another embodiment the present invention provides a pharmaceutical
composition, delivery system or device for systemic use, in particular for administration by
injection or infusion, for example subcutaneous injection or infusion via pump, comprising

a) a SGLT2 inhibitor as defined herein, and, optionally,

b) an insulin as defined herein,

and, optionally, one or more pharmaceutically acceptable carriers and/or diluents.

It will be appreciated that the amount of the SGLT2 inhibitor and the insulin and optionally of
the further antidiabetic agent according to this invention to be administered to the patient and
required for use in treatment or prophylaxis according to the present invention will vary with
the route of administration, the nature and severity of the condition for which treatment or
prophylaxis is required, the age, weight and condition of the patient, concomitant medication
and will be ultimately at the discretion of the attendant physician. In general, however, the
SGLT2 inhibitor, the insulin and optionally the further antidiabetic agent according to this

invention are included in the pharmaceutical composition or dosage form in an amount
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inhibitor, of the individual insulin and/or optionally of the individual further antidiabetic agent

30 used in monotherapy or used in conventional therapeutics, thus avoiding possible adverse

side effects incurred when those agents are used as monotherapies.

In general, the amount of the SGLT2 inhibitor in the pharmaceutical composition, methods
and uses according to this invention is preferably in the range from 1/5 to 1/1 of the amount

35  usually recommended for a monotherapy using said SGLT2 inhibitor.
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typical daily insulin requirement in type 1 diabetes is 40 to 60 units, depending on beta-
25 cell function, age, weight, degree of physical activity, eating and drinking. Typically
around 40-60% of the total daily insulin requirement would be given as basal insulin, for

example with a long-acting insulin.

For example, insulin glargine (Lantus) is administered subcutaneously once a day. Lantus
30 may be administered at any time during the day, but at the same time every day. The
dose of Lantus is individualized based on clinical response. A typical starting dose of
Lantus in patients with type 2 diabetes who are not currently treated with insulin is 10
units, or alternatively 0.2 U/kg, once daily, which should subsequently be adjusted to the
patient’s needs. Type 1 diabetes patients would usually be treated with a multiple daily

35 injection regimen comprising basal insulin and rapid acting insulin. A typical daily insulin
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dosages are needed based on cllnlcal response.

Furthermore the long acting insulin analogues such as insulin degludec and basal insulin
lispro will be developed with a final formulation of U-100 and dosing will be individually

25 adapted for these insulins as well, both in type 1 and type 2 diabetes..

In case the SGLT-2 inhibitor and the insulin are to be combined with a further antidiabetic
agent , the dose of the further antidiabetic agent is preferably in the range from 1/5 to 1/1 of
the dose usually recommended for a monotherapy using said further antidiabetic agent.

30  Using lower dosages of the individual further antidiabetic agent compared with monotherapy
could avoid or minimize possible toxicity and adverse side effects incurred when those

agents are used as monotherapies.

With regard to metformin as a preferred further antidiabetic agent metformin is usually given

35 in doses varying from about 500 mg to 2000 mg up to 3000 mg per day using various dosing
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30 A pharmaceutical composition which is present as a separate or multiple dosage form,
preferably as a kit of parts, is useful in combination therapy to flexibly suit the individual

therapeutic needs of the patient.

According to a first embodiment a preferred kit of parts comprises
35 (a) afirst containment containing a dosage form comprising the SGLT2 inhibitor and at

least one pharmaceutically acceptable carrier, and
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According to a second embodiment a manufacture comprises (a) a pharmaceutical
composition comprising an insulin according to the present invention and (b) a label or
package insert which comprises instructions that the medicament may or is to be
administered, for example in combination or alternation, with a medicament comprising a
35  SGLT2 inhibitor according to the present invention or with a medicament comprising both a

SGLT2 inhibitor and a further antidiabetic agent according to the present invention.



5dosage strengths (e.g. per tablet or capsule) are for exanple 1, 2.5, 5,
7.5, 10, 12.5, 15, 20, 25 or 50 ng of the conmpound of the formula (I), in
parti cul awoab1tdses9sonpound (1.9), or of dapagliflozin. Phe/Exp@itiocet? on of
the active ingredient may occur one, two or three tines a day, preferably
once a day. 10In general, the anount off%he insulin in the phar maceut i cal
conposition, nmethods and uses according to this invention is preferably in
the range from1/5 to 1/1 of the amount usually reconmended for a

nonot her apy using said | ong acting i nsulin. The insulin is typically
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In case the SG.T-2 inhibitor and the insulin are to be conbined with a
further antidiabetic agent , the dose of the further antidiabetic agent is
pr ef er ablyoiznizdsesssange from 1/5 to 1/1 of the dose usuaCiriEre@acosasended for
a monot herapy using said further antidiabetic agent. 30Using | ower dosages
of the individual further antidiabetic Qgent conpared W th nonot her apy
could avoid or mnimze possible toxicity and adverse side effects incurred
when those agents are used as nonot herapies. WO
2012/ 06 Z6@gPaihatedfiddl/co69b8iflon adcording egthatmenficromagbisatbe fodnhuiated or500 ng or
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t herapeutic needs of the patient. According to a first enbodi nent a
preferred kit of parts conprises 35(a)a first containment containing a
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The pharmaceutical compositions (or formulations) may be packaged in a variety of ways.
Generally, an article for distribution includes one or more containers that contain the one or
more pharmaceutical compositions in an appropriate form. Tablets are typically packed in an
30  appropriate primary package for easy handling, distribution and storage and for assurance of
proper stability of the composition at prolonged contact with the environment during storage.

Primary containers for tablets may be bottles or blister packs.

Solutions for injection may be available in typical suitable presentation forms such as vials,

35 cartridges or prefilled (disposable) pens, which may be further packaged.



5(a)a first contai nnent containing a dosage form conprising the SGT2
inhibitor and at | east one pharnaceutically acceptable carrier, and (b)a
second cowmbDabrmmsedoscont ai ni ng a dosage form conpri si ng Ph@/EPa&I0sIs3ANd at

| east one pharmaceutically acceptable carrier, and (b)a third contai nnent
cont ai ning a dosage form conpri sing a-Pdrther antidiabetic agent 10(for
exanple netformn, pioglitazone or linagliptine) and at |east one
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alternation. According to a first enmbodinent a manufacture conprises (a) a
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compound (1.9} an advantageous crystalline form is descrlbed in the international patent

application WO 2006/117359 which hereby is incorporated herein in its entirety.

With respect to insulins the methods of synthesis are known to the skilled person and as
25 described in the scientific literature and/ or in published patent documents, particularly in

those cited hereinbefore.

The active ingredients, in particular the insulin and/or the further antidiabetic agent, may be
present in the form of a pharmaceutically acceptable salt. The active ingredients or a
30  pharmaceutically acceptable salt thereof may be present in the form of a solvate such as a

hydrate or alcohol adduct.

Any of the above mentioned combinations and methods within the scope of the invention
may be tested by animal models known in the art. In the following, in vivo experiments are
35 described which are suitable to evaluate pharmacologically relevant properties of

pharmaceutical compositions and methods according to this invention:



The desired dose of the pharnmaceutical conposition according to this

i nvention may conveniently be presented in a once daily or as divided dose
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doses per day. The pharnaceutical conposition may be fornul ated for oral,

parenteral (including subcutaneous) or S@t-her routes of administration in
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For further details on dosage forns, formulations and adm ni stration of
SA.T2 inhibitors of this invention and/or insulin of this invention,

ref erencew0O0rE@e6980 scientific literature and/ or 25publPCThPdopacesat
docunents, particularly to those cited _herein. The pharnmaceuti cal
conpositions (or formulations) may be'éé’lckaged in a variety of ways.
Cenerally, an article for distribution includes one or nore containers that
contain the one or nore pharmaceutical conpositions in an appropriate form
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Solutions for injection may be available in typical suitable presentation
forms such as vials, 35cartridges or prefilled (disposable) pens, which may
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val ues \iehibits (d@mtedds 'éﬁ’mi Anldi taplact" }are astcatecbbgecrassésriow@bymlsolm <t0tﬁ§

ani mal s 1.ng t he
SG.T2 i nh/S%?béP@(dérg Sy'ﬁ%%g L@%fq?w u‘]ﬁ‘trggg%@i rﬁlplé g?mc%ggcrosses
(on@5syrihakasqu body fﬂﬁzorttomﬂsryrpﬁaol $83%; zmﬂantsthﬂ%) \slyerbtcﬂnsparqw to0cddO dls.
Insulin-releasing inplants significantly 35increased body fat portion (1
inplant: +83% 2 inplants: +72% when conpared to controls. WO

2012/ 062698PCT/ EP2011/ 069532



- 58 - The conbination of 1 inplant and the SG.T2 inhibitor (denoted as

"Cpd. A+ 1 Inplant") showed significantly | ower body fat when conpared to

the rats weceimiéegesl i npl ant al one. Exanple 5: 5Treati ngCpatre@ntosdssz t h type

1 diabetes with the pharnmaceutical conpgsition according to the invention,

in addition to producing an acute inpr&8enent in the gl ucose netabolic

situation, may contribute to a sustainable well netabolic situation in the

long term This may be observed in patients being treated for a | onger

peri od, 'ﬁrteg:orr&)mrmoinhtm‘mtmplaantycnmirtheSGé.\Ténnmbltom (@npé=aras, "Opidt A + hinplant”)

pharmace W& a rdin o.th Lon. 0 W th

10pat i enst Wwﬁ &g?t?SBrﬂB/éé\f/g{]b d%/(t%t v(vjnen otmrpatr oeto tﬂ %}té recelvﬁngd1 ?n r%)nef ﬁ)(fit]e

therapeutic success com pared W t h pat i ents treat ed W t h | nsul in alone if

no |ncre|%§a 6n t he fasting glucose and/ or HbAlc value is observed but where

a reducttonn hypogl ycaem a event rate, glucose excursions or insulin

r equ6r erf’ﬁfaatlngsoatleets witRuypeéédiabeied svitbheh@ pharhracayteat canmsitive secordinglid #iened |1 f

a signi flh %W(-)II“I ylriéggil (gnetfo Sét?c?rg}tgrggc % ntu?Sv eht?rmh%r%{luc%%e%t%otIQQ atio

phar maceuti cal” oSl | on cordin e i nvertion ar 80w th

pat i ent snahcoraniite toesasmialmaltle m@btnet:atzﬂd sutwainhumthellmgetermn‘ﬁes g@ay de ob-

deterior t it t he

HoATc varnsd s PRSP ahy 18580 T A8 RerbeRE. S 4 bR o e GieF AT 360 Bt ot

wi t h t ypeats, dithltfed pisarboeutieabrgp msiiibn lar;(zordlggnmtl'lelmvenpumrpsd oompaedwithng a

ther py & i,.Sin | - AaCt | u I fe the
9 %a?%yﬂévﬁt age?regf%p?/\éﬁtlléétﬂﬁﬁ!aorh(% Jl'he})a i é\%é?{f@%? 'th%]{%t;e%tl fsucc%gs or

rrg once aed yith aatlmts metjtemwtth irtsullmalohe it mlmdnea&egartmsfasmgsgmmye aanlbbr

ef fi cacy, 2012 EP2 2 ns: 1. A

phar rracthfAlacs:Ca an 'S%ésétg%gag%%ér asrecgucg‘ (?‘g"iﬁ"’%&ﬁ%”'aﬁﬁeb. glgc na 5(b) an

i nsul i n.ex2ursibine ophauirramqulrem%t |s:seqm§utthe1revaieooe di thgratpeutid”tmccdaﬂ i;m 1 wherein

the SGT h nsi St :

ol ucopyrrelsH FasRliPubauaeh ek Rt BOul-abE e RoREE WA fampssuiy

wherléi n da]np@emon escofwlng eethleyihventiort \camparddwittepaiieets vidho arettteated witht hoxy or

hydr oxy at et n i

(R -tet rgﬁ% rof usre[Q a‘?ﬁ]e rbc}'er%o g%‘% ?BFa?BP(trfdtrhg mé Xé gt_e%tbg%%(o%t}ona(e& 8ar ug

t her eof . mdﬂaasthalnafr’dbém vaﬂadz tacePBarti7 &). Iammadtptega tlmidahstudy aitm3Q patierits

wher ei n Il d-acting

i nsul i nsVB thetyé(%ﬁlﬂia{bgtetss(fo?%k(gr%élgqjtl £.9de%{}|% @Jr%%&o?rcrggé\{lﬁé]arﬁgergéx ?onré;,?r%m% éal

long-acting insulin) can explore the effect of the SGLT2 inhibitor (in partlcular the compound

20  (1.9), for example 10 or 25 mg once daily) as an adjunct to insulin with regards to safety and

efficacy.

25



| ong-acting insulins, including mxtures thereof. The pharnmaceuti cal
conposition according to the claiml or 2 wherein the insulinis a

| ong- act iwQ 201e06kd98. The phar maceuti cal conposition accecaiErgotiocwae of the
previous clains characterized in that the conposition is suitable for

conbi ned or sinultaneous or sequentiar585e of the SAT2 inhibitor and the
insulin. WD 2012/ 062698PCT/ EP2011/ 069532 - 60 - 6. Method for treating a
di sease or condition selected fromthe group consisting of diabetes

mel | i t uRatent@aifnsdi abet es nel litus, type 2 diabetes nellitus and a di sease
or condition which requires treatnment with insulin in a patient in need

t hereof characterized in that an SGT2 inhibitor and an insulin are

adm ni stier edA pmarcwaobititat ¢capmpdsdion @btnerisiagi on to the patient. 7. Method for
treating a di .canditiqn selected fromthe group consisting of

di abet es neR?f%ﬁ%éLﬁéﬂﬁl tafﬁ etes nellitus, type 2 diabetes nellitus and a
di sease or dbnah insalim. whi ch requires treatnent with insulin in a patient in
need thereof 10characterized in that the patient receives a basal insulin
therapy and in addition a SGT2 inhibitor is admnistered to the patient.

8. Met hall f dretphaahaceytieal dospasidoroacaoding ta tha ckeéh d ottedein trenS Gh €2 gihdoitpr

consi sting rkr j i t £ i : - ) j i.ahet es
ol ¢ us, wiereeRPepiGhe S BaLER ot CobtBiedkanttupd FAlhE h RS

di abet es neldfitheuormula@l) treati ng, preventing or reducing the risk of
hypq@lycenia; for preventing, slow ng progression of, delaying or treating
of a condition or disorder selected fromthe group consisting of
conplications of diabeRrés nellitus; 20- preventing, slow ng the progression
of , delaying or treatin) mgt' abal i créli sorder selected fromthe group
consisting of type 1 di 2 us, type 2 diabetes nellitus, inpaired
gl ucose tol erapge, oz bl ood gl ucose, hyperglycem a,

post pr andi alH®ypef gl ycem a, ei ght, obesitl, metabolic syndrone,

gestati onal di abgkes A.di abetes related to cystic fibrosis; or 25- inproving
gl ycem c cont ri¥f o%% or reducing of fasting plasma gl ucose, of

post prandi al pl asmowl ucose and/ or of gl ycosyl ated henogl obi n HbAlc; or
preventing, slow ng, delaying or reversing progression frominpaired

gl ucose tol erance, insulin resistance and/or from netabolic syndrone to

Ej yloe 2 di ab&ﬁr@eiﬁ'_ﬂ”deh?l‘éé Olzrm%ﬁyl_dﬁrc?é{rﬁf;lﬂzﬂgm(ﬁéé Bl\!\liriéﬁlyﬂ,h]ﬁiet?é)@gi’r&ﬁaﬂo&@ of ,
el ayl ng or tr f|In of .a conditlon r | sorder_se| ecte ro teg up
Conel St Png. GHOdE PR BPP PR el e (R S S aY bt e ST
m crg- and neesHydRFGahdyl6hyS 6AS BRodrsdiBBreds nephropat hy, retinopat hy,

neur opat hy, tissue ischaem a, diabetic foot, arteriosclerosis, myocardi al
infarction, accute coronary syndrone, unstable angina pectoris, stable

angi na gct ofHeSphafrhaddtfical ZoRPosiBREaSIordiig &Y thalclanh aldi D wiksrélh sameulin is
cardlonyopath¥£ heart failure, heart _rhythm di sorders and vascul ar

restenosi s: SSIECAAGTO % HBYB OSSN 865011/ 069532

- rapid-acting insulins,

(.

20 - short-acting insulins,
- intermediate-acting insulins,
- long-acting insulins,

including mixtures thereof.

25 4.  The pharmaceutical composition according to the claim 1 or 2 wherein the insulin is a

long-acting insulin.

5.  The pharmaceutical composition according to one of the previous claims characterized
in that the composition is suitable for combined or simultaneous or sequential use of
30 the SGLT2 inhibitor and the insulin.



- 61 - reducing body weight and/or body fat or preventing or attenuating
an increase in body weight and/or body fat or facilitating a reduction in
body wei gD 2ardiseaeosbody fat; or preventing, slow ng, deCayEPag1o69582eating
t he degeneration of pancreatic beta cells and/or the decline of the
functionality of pancreatic beta cells®8nd/or for inproving 5and/ or
restoring the functionality of pancreatic beta cells and/or restoring the
functionality of pancreatic insulin secretion; or for preventing, slow ng,
del ayi ng.or Netbad fondrediirgpadissase orcomnditibn eeisctau fromthe gbupacoasistignalt mal
?ﬁgulnunlsﬁlt: gnsqg[%zéeleec&glﬁﬁug, t&ﬁ% d?abfetes r‘pelll % t}('pe 25 Br%t:eégrlleglgugn% 8 |seg?e§ 8rvI ng

10hyperi nsuIaonéutmrawarmd/requirieasnebtnnema\sthsrmmnm a pptieaV andeddhersbiow ng

progr essi on c%arac?%%\ ntgat é) Sé[?? r}h orngnd gallnd%rg%%fn?ﬁst rfetden combl(latl%)

t ranspl ant ation Al o pos ransp abol'I'c™sy fdr GAE

preveénti ng, aleltayation todhe patlhm:l ng NODAT and/or PTMS associ at ed
conplications including mcro- and macrovascul ar di seases and events, graft
rejection, infection, and 15death; treating hyperuricem a and

hyper ur iteniMethsd e itratitrd) & disdade @mndition eaectag from the guemtdongiskigiofey st ones;

treating hyp %&és?rﬂ‘e@rus ty%_.idéabet S. rﬁel qu ;!)eemjmbete@?‘ﬁechltaggﬁt?ggis&ase or

characterized 1n UL B RV R R Y m ni st er ed
i n conbi nat |<mndubon whtcbrrﬂatmeemreatnneri’nevltpatsuhnninaeatlmhmafeea tB&ed?2 i nhi bitor

2CO900T 19t Ayl A1l i £ bobllR LIRSl B SBT3 atoe 11 2

met hod accordln n accordlng to
claiml1, 3 (ﬁGIéII’Zlohlbttd)'res paminissered tethefpagiemedi canent for use in a net hod
according to claim6, 7 or 8. 11. Use of a pharnaceutical conposition
according to one of the clains 1 to 5 for the manufacture of a nedi canent
for 30-f&r tMethod fuy treatriged dseasd dridoudifion Belected &atm thg gdiupbensistingedfl 1 t us,

where treat ment, e\glh;] dfaBgtlégln%lth? required; for treating type 1 diabetes
mel litus; for 1Yea preventi ng or r educi ng the risk of hypogl ycem a;

f or 1prevent i- rfmgtresahmg\mageqasu@l&%w\dmere)freatdlehayutmgsmm isrexpired,g of a condition
O e o a5 GBS, cons) 1 18,0) com!Feations o
- for treating, preventing or reducing the risk of hypoglycemia;
- for preventing, slowing progression of, delaying or treating of a condition or disorder
selected from the group consisting of complications of diabetes mellitus;

20 - preventing, slowing the progression of, delaying or treating a metabolic disorder
selected from the group consisting of type 1 diabetes mellitus, type 2 diabetes mellitus,
impaired glucose tolerance, impaired fasting blood glucose, hyperglycemia,
postprandial hyperglycemia, overweight, obesity, metabolic syndrome, gestational
diabetes, diabetes related to cystic fibrosis; or

25 - improving glycemic control and/or for reducing of fasting plasma glucose, of
postprandial plasma glucose and/or of glycosylated hemoglobin HbA1c; or
- preventing, slowing, delaying or reversing progression from impaired glucose
tolerance, insulin resistance and/or from metabolic syndrome to type 2 diabetes
mellitus; or

30 - preventing, slowing the progression of, delaying or treating of a condition or disorder
selected from the group consisting of complications of diabetes mellitus such as
cataracts and micro- and macrovascular diseases, such as nephropathy, retinopathy,
neuropathy, tissue ischaemia, diabetic foot, arteriosclerosis, myocardial infarction,
accute coronary syndrome, unstable angina pectoris, stable angina pectoris, stroke,

35 peripheral arterial occlusive disease, cardiomyopathy, heart failure, heart rhythm

disorders and vascular restenosis; or



- 62 - preventing, slowing the progression of, delaying or treating a
nmet abol i ¢ di sorder selected fromthe group consisting of type 1 diabetes
mel i tus,woppe/@2&8abet es nel litus, inpaired glucose tolperared,1/0695p2ai r ed
fasting bl ood glucose, hyperglycem a, %gst prandi al hypergl ycem a,

overwei ght, obesity, netabolic 5syndroRe,” gestational diabetes, diabetes
related to cystic fibrosis; or inproving glycemc control and/or for
reduci ng of fasting plasna glucose, of postprandial plasma glucose and/ or
of gl ycosyl atrethcingrmgly el@ight Bbd@cbodyrfat or preveeNiegbr attgnustioyvam gncrecheb &rybaotty or
reversing progressi,on, fr i g | uco t gl eran LR i | Stance
ondror 1 Pom Reb Tan R Ghr BBl FGRge bl Wi Rtk B pE
preventi ng, -preentin, slveving, dglagimgionireating tieldagenggatam df paeatreatip lodta aeltsondi t i on

or d! sor der %%l/o?%eegegliﬁe?@ ttng?u E[|8H£|(’9F8fnsahgrtelaﬁgbgt% C%ﬁ)?rrgrlld/g H n%\%%di abet es
mel litus such as catafacts and fmcro- dnd macrovascul ar di seases, Such as
nephﬁppat hy ,andétriremdprartdhie furetioroglist dfipantiestcieeth seltra@mi/ar restbatetiec f oot ,
oSl RS Y PGBl By 2ccut e coronary syndrome
art eri al ocelfmrsdrmndhg;,me'r,]g,ccmta_dingrqrm;eatiﬂrg/diséms_torbarhdihium,att_hbateti to Ayt hm
S' sorders a%%ngﬁ%%lcgﬁ lglgt%ne %%&o%icfg{; or reduci ng body wei ght and/or body

at or preventing or attenuating an rncrease in body wei g_ht and/ or . body f at
or facili tat-lrrrnagntfeunrr@ctunnt:llmrqr_npnomunbcblug/lmml!rgshinstrt]wnu{j arrd/dirddytr@mﬁgb][ peventing
preventi ng, n ! 1 ing the degeneration of pancreatic
bet é%cel | s g&hgﬁsuﬁ%%r% eacmoﬁg]sgpn {eﬁg?%nﬁﬁbti onality of pancreatic beta cells
and/ or for i-rppsr\@mtirrr[;g swwiig)prog&sspn iohgi_etdy'mgf uwto&aitiogame_seifdizpi;a’nes aftdri c bet a
cel | s and/ or, f.e3t0Lh RO ABATIA LR L ecdlns BRRGISALI A DS WhiyisRecr et on:
or 25-for preventing, g OW ng, é%l ayi ng ot eat ng HI°C€55&s o7 condi ti ons
attri bujt ed t-cp_rwent'arhm@!elwinggmdmdi@ N@@AdTareh&IrGﬁiMS ‘as&qciawq cameplich@insi ng .
and/or i mprgyin niﬁﬁgrb-“asn%'ﬂngqréﬂé%hfak Mi'tséé(se%%%%rveﬁtgf araft PR LR MfecHbTeh ting
hyperi nsul i nenta and7 or insul'rn resi stance; prevéenting, sl ow ng
g(r)?gﬁess: ontc@{a_th;del ayi ng, or }reati ng new onset diabetes aft erd (FTVE)

ranspl ant at i . : ost - §. i ¢. syndrone ;
preventi ng, deltg%t'ﬁ , ‘gé}h?'%d%ﬂgi(%h%R@xﬁge%ﬂ%%%w&%@k&gat ed
conpl i cat i ondreatind adpragenting kidhewsidnesicr ovascul ar di seases and events, graft
rejection, i I eath; treating hyperuricem a and hyperuricem a
associ at ed cg'];?gﬁrﬁ @Hjsongg%n%r eating or preventing kidney stones; treating
hyponat r em an a pAer20rl R¢Q6DEEHPCTArER204l/ 088532 SGLE2 inhibitoraanganiieswiniare need
B 2 oS8 el & S0GEbn A Feidare O 7 or 8 or, Use
i ndi vi dual di agnosed of one or rﬁ)re of the conditions 5selected fromthe
! . eoftasG nhibiter according to cfdim 1 or 2 for the mariufactur a
ggggf’t;‘ﬁ“ib%é "% VSRR S ccoRt iaim Y SR Ihe MG furd s20dom nal
medicament for use in a method according to claim 6, 7 or 8.

25 10. Use of an insulin according to claim 1, 3 or 4 for the manufacture of a medicament for

use in a method according to claim 6, 7 or 8.

11. Use of a pharmaceutical composition according to one of the claims 1 to 5 for the
manufacture of a medicament for
30 - for treating diabetes mellitus;
- for treating diabetes mellitus, where treatment with insulin is required;
- for treating type 1 diabetes mellitus;
- for treating, preventing or reducing the risk of hypoglycemia;
- for preventing, slowing progression of, delaying or treating of a condition or

35 disorder selected from the group consisting of complications of diabetes mellitus;
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preventing, slowing the progression of, delaying or treating a metabolic disorder
selected from the group consisting of type 1 diabetes mellitus, type 2 diabetes
mellitus, impaired glucose tolerance, impaired fasting blood glucose,
hyperglycemia, postprandial hyperglycemia, overweight, obesity, metabolic
syndrome, gestational diabetes, diabetes related to cystic fibrosis; or

improving glycemic control and/or for reducing of fasting plasma glucose, of
postprandial plasma glucose and/or of glycosylated hemoglobin HbA1c; or
preventing, slowing, delaying or reversing progression from impaired glucose
tolerance, insulin resistance and/or from metabolic syndrome to type 2 diabetes
mellitus; or

preventing, slowing the progression of, delaying or treating of a condition or
disorder selected from the group consisting of complications of diabetes mellitus
such as cataracts and micro- and macrovascular diseases, such as nephropathy,
retinopathy, neuropathy, tissue ischaemia, diabetic foot, arteriosclerosis,
myocardial infarction, accute coronary syndrome, unstable angina pectoris, stable
angina pectoris, stroke, peripheral arterial occlusive disease, cardiomyopathy,
heart failure, heart rhythm disorders and vascular restenosis; or

reducing body weight and/or body fat or preventing or attenuating an increase in
body weight and/or body fat or facilitating a reduction in body weight and/or body
fat; or

preventing, slowing, delaying or treating the degeneration of pancreatic beta cells
and/or the decline of the functionality of pancreatic beta cells and/or for improving
and/or restoring the functionality of pancreatic beta cells and/or restoring the
functionality of pancreatic insulin secretion; or

for preventing, slowing, delaying or treating diseases or conditions attributed to an
abnormal accumulation of ectopic fat; or

maintaining and/or improving the insulin sensitivity and/or for treating or preventing
hyperinsulinemia and/or insulin resistance;

preventing, slowing progression of, delaying, or treating new onset diabetes after
transplantation (NODAT) and/or post-transplant metabolic syndrome (PTMS);
preventing, delaying, or reducing NODAT and/or PTMS associated complications
including micro- and macrovascular diseases and events, graft rejection, infection,
and death;

treating hyperuricemia and hyperuricemia associated conditions;

treating or preventing kidney stones;

treating hyponatremia;
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- 63 -

in a patient in need thereof.

Method according to one of the claims 6, 7 or 8 or use according to one of the claims 9,
10 or 11 wherein the patient is an individual diagnosed of one or more of the conditions
selected from the group consisting of overweight, obesity, visceral obesity and

abdominal obesity.



