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DPP-4: dipeptidyl peptidase-4 /> X7 F N RTFH—F 4
FPG: fasting plasma glucose,” ZEZ JZIR¢ I AE 277 L =2 — &
GLP-1: glucagon-like peptide 1,/ 7' /L 1 T R~ TF R 1
HbAlc: glycosylated hemoglobin,/~%& 7 1 &' Alc
ICH: International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use,” H >k EU [ 38 d KL il 5 Fn [ B 2 ik
PD: pharmacodynamic(s) /3£ /1%
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PK: pharmacokinetic(s) / 3E¥ & i
PPG: postprandial plasma glucose, /£ 1% il #E 7 /L =2 — &
SU Al sulfonylurea,” 2 /LA = /L7 L 7 |
TEAE: treatment-emergent adverse event
TTC: Threshold of toxicological concern,” 71 =) %% & o BIE
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1- ¥+ FF07 2/ BEEES

His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-Trp
-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Ser-Lys-Lys-Lys-Lys-Lys-Lys-NH;

U % &7 Rid Zealand Pharma A/S |2 L D Al#L - BIRS S v, Z2DR®RIIT ) 7 ¢ « T2 T ¢ Atk
[Z LV 2B RIFIEHER & L TR SNT- 7 S8~ 7 F R 1 (GLP-1) A KRIEEER TH H[2.2.3
BH R DREAEX],

1 HFHEOE=
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1.1 E=x
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BEPRIFIX, A v AV AEHAR RIS X DB @R iE s B e T2 REEEETH Y . ZOMKAE
D35 NS 1 BRURER I M O 2 BURE RIS S D (1) . AFBOBEIRIFEZE D72 < &b 90%LL k&
% 2 RBERRIE L. A R USUMETRA R Y R E X T ERA S ERO BRI, #
B, EEBAE, B, A N L RAZOREER T R OIS L TRIET 5(2), Fak 194 (2007 47)
[ R - SRRSO (BB AEE B R =) 2L D & BERISAWEIL PR
R DN (~EZrEr Ale (HbALe) (B ABERF T2 - IDSH) 28 6.1%LL b, X3,
BRIE T [BIERRBORREZ T TS EEXTZA) 7 25890 1A, “BEIRIE O alHENE 2 15
T&E7RWA [HbAlc (IDSH) 73 5.6%LL I 6.1%A0H) 7 23549 1320 A &HERF v Cnd, Z oG
1%, 2002 FEDOFHE & bl LE N2 150 5 A KRN 440 5N, F7-, 1997 FEOFE L i L TEREN
200 75 A KOV 640 5 N & RIEIZHE M L TV 5 (3),
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HbAlc DI T Z46H%E & 4 5 MBFE OS2 BB IRIF B 12381 DM/ NMILE G HFE  CHE PR Ip MR
SE. BEIRPIEME. M OBERPIFEFEE) DOFREKR OCHEITRIILIC S5 Z L MESNL TV 5H@). %
WAE, milE, XMOEERFESOSIHET, OMERY A7 28NSE5720, Zhbild
KA D EEDND D

2 BUBEPRIF OIRHRIL, A FRE L EEFRENEARTH ) | RS R OSESNRIE T/ 7 il =
¥ R E— DG BNV A IS HEIFIENBA S D (B). IR OEINE & U TER#F 0 R -
t%&ﬁmﬁﬁTﬁ(%Dﬁﬁwﬁﬁﬁ)ﬂ%b il 2 DEBFE OIFREIZ)S U T, ARSI NS,
HOMETEIZ 38\ T HbALe @ BARBEIZEIE L 22 WA I1TIE, B2 2T IC L 2 3650 Fsew 0 H
EaEE L., 2 EL LA iéﬁﬁ%&%&ﬁ#é LinL., 2O X5 ROHHREEZIT>Th,
2L OBRE TR hr— AR’ EL R TWRV(E), £2, BERBIRFERIT, Zh2ho3EHAl
DFFPEIZ L o THEBORTERR R Y | HEBLETH D, BlxIX, A MRV VBRI X 5 55
EEROABT > =Y A, ALK =AT LT (SU) Al 7V = RREAIROA R ) KD KE
BNk MRIMEED YV 27 . F7 ) DU RERFNC X D REBEMN, KRR R NDAREDO Y A7 W
WZo-ZNad X —PHEANCLDBEESNZTONL(T), 20X, TXTOBRFITK L THE
ORI IANT I ARIRE U THiT R BERIFIERED AT 4 DNV =—ANH D,

L7zino T, REEINZ DI HbALC 2 e L, RfbED U 2 7 MK <, Ol R ISR
ERIEFEST, 2o, BEIZL > THEWRTWBEIRFTEFREDNER LLEE S TWD, A7 LFr
BHEEI L Z O EHMEITIS U7z IniE IR T o D (8), (9) A7 VFUBEERE LT INTZY X
T MR BUEOTERIE TORA 0 72 BB LB 2GR BN CH 5 L &2 5,

1.2  XEIOEBEZFH A

GLP-1 1%, REFZEDOMNFHIEHTHA T LT UARALELTHY, BEENLDA AT 3 WDAE
He T T WMol BARHEHOERIE, K OMEAEORADEDIERIH BTV 5 (10), 2 805
JRIGEFE TIX GLP-1 O3 W EMET LTV DAY, GLP-1 24N b %5 L7=5E OER B b /s
VN (11), GLP-1 OFEg~OIERIT 7 Vv a—2KFHTH Y . 7 v a— APRENK 80 mg/dL (4.3 ~4.5
mmol/L) i TIEA > AV VAR LW 2o, RIFEORILY 27 2T 5 B2 60D
(12),(13), F7=. BAMEM & LTiZ. BNEDPEHOBRIE, B X ONEEEROEMSA H 5, Zi
HOERICEY (b= b — L E2UET 5720 TR RE A D S8 5 FERRRERIC L D (GLP-1
DOYERNT & - THE B Mo ssaiEdE, Bl RESGEE . KO R F— ZETEZEZ T2 L b
HEINTWDH4), FIZ, FEEREPERO=ET A0, NRPED GLP-1 & O GLP-1 Z &K /EH)
T, DERICH F LW E RIE T 2 & 2R X T 5 (15), (16),

b MBI AEERIL T TO GLP-1 OiEMAIL, GLP-1 (7-36) 7 I RToH 5, GLP-11%. KHNIZIE
SAAET AR Z o X7 5 fiflesE . ORTFION_NTFH—F 4 (DPP-4) 12X NERKENTIER
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Bz b — LG B0 2 BRI EBA TR L Ch mibE A BT S B2 bivd, 72, GLP-1
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OERA L2580 ML L NIC/> TETWVDH Z £ 5H(18), (19). GLP-1 Z A IRIEEhSE & Jp 1 o
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A VAV AL DZEERIFEDO 2 hr— L ONT R HIFFCE KM ERENREINEE LD,

ZOXI RN EESR T, UV F BT F FORMKBTE TIE, 2RERFEE 2RI 2T F
RO M P L QA 2 Y V& Grde 1AL 2 Bl OO BERIFIAFEE & OOF FIEIC L 238 E
Fhii L, B RN LN Z &M AU T RORGERFGEARHFFEEITI) bOTH D,

R, ABGERGEARMIT. BN, KEAIZ U, HERAECABMCHHEEZT 2 b0 THY
w4 iz 2ol Il s e 5
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21  ZFEREREBR

IR L LT, VX BT F RO, SRR OEREF 25023 572012, fEx o
invitro X N invivo it 2306 L=, £7-2. UF BT F FOPBRFE L Lo rREM: 231t 5 7=
DIZ, TRV DOFE 2 7ofE RIS 2 OFEREIR £ 7 VBN 2 O T2 R RSS2 2 L, 7 v = —
ZIEMEA A W, RROMHERE. HNAYEL . e, BE, AREXK O HALC T2 Y F
T F ROERERF Lz, &5i2, U FvrF RODEREER LT 7 v — LBk L)
TER OB EA MR T D720, 7 v M DIgER CApoE / ~ 7 7w b~ 2 % W= 5Bk 2 3266 L 7=,

FYBREFABR IOV TUE, WM OFRBR IR RFI X0 (AW FR R L % E i C & D HIETE DN S
TWWo T2 enh, L ORBRTIL, BEAELZ ER2EHEDY $ovFF F2%5 L, 7
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EATo7, VX F ROMENGAR, BAGEEME K Ot oW omahx, B b & %
FAWTHER L7z, £/2, X7F P ENTEIVIESFORTF RERD | KEKHIZIIEL DT 2
VBT ETHREND 120, REFRBEIE R E BN TV D THEH, U FEFF RO
RGO WP A2 Tesl -+ 5 72O ORBR &2 i L 7=, & HICERWRE AR O nREVE 2 HesR+ 5 7=
. b b CYPBLEMERAK OHEMEMAL N b T v AR—F —[LEERIC OV TORER A i L 7=,

T ORI K OB RBRIC OV TR, BRVIONNy F2HWTE LT v b OO
BARICEET 28R L O~ v A B A G- 3R BR & B O €L BRRRBRICH W BN RER Ay F 2 v
T L7z,

LAAMIEHERER E U, 2K EU ERMHHFAERESZE (ICH) T4 R7 A4 2 STAKDSTBIC
HHNTZaT Ny T U — B (PR D SR K ORI g5 R DRERELC M T 35028 % i u‘:o
VXt FrF RomEf 7 a7 7 A4 uid, ICH M3 A K74 %Ob\f R B (v
TA, Ty b, THEFROA X) 23O invitro 2 O invivo OFEYER) 223 BRI L 0 B L 7=,

V¥ )T RIZEHRARTF RTIED D05, (K0 T &Y TER STV 2 B MEE I 5
DSWTEEHER ) A 7 2@ UNCEHl T 2 72D O3 AUFEMERER 2 & e 3 X COIERR L SRR IOV T
Fhti Uiz, F72. BRI, FEREORER EIKIZERIT D GLP-1 B ABELOE A ICBT 2B 52
Jiti L7z,

BARBMEARMSIZ OWT TTC (FMEFRREORME) OMEEsBZBE L., PRISh5 1 AHEICES

TEE LI RRERRIMEZ 1.5pg/B EHEE LT, Ux BT F D 20pg (1 HikExkba) #&5
L7234  TTC IR E R R 7.5% 7 72> 5 75000 ppm T&H U | Z FUILE B O AR [FE O A (<0.5%) |
ﬂﬁl%lJO)I—Jm SNTAH (£1.0%) KOFFE SNTEAMIOBEIEL Y &<, 612, X7F T
BEFEEAMEEZ R RWEEZXOND 2 L0, Rl fREy OBEFEEFHIFHICEE T 5%
BRI FEmM Lo T,

2.2 BERAER

N E5 3 G s PEGAY RSP L ERd ARy SL &
55 M AHRER 43R, M OVETAERER O 72 T L7z, 2095, FHIAERER 158 (PDY6797 #lkR)
N OBSTAERER 3 3R (EFC6018 3R, EFC6015 #tliR Jx (Y EFC10887 ki) 13 H AR NEE 2 & Te[EER
HFENEEBRCTH V. FIAHRER 135k (LTS10888 iklk) (X HAD A THEfE L= TH D,

20.& IH . A (7> b7 B)FRECCH AR 5 30k (EFC6017 5k EFC10781 5k EFC11321
Bk, EFC12261 #ABh, X ONEFCL11319 iER) MNEMFH CTH -7 Z &2, ARHGEIZIW T 72
BT —2 L U TR EHIROEERAEFTROT — X 2R LT,
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DN IZESE AN EFEHINEZ G OT-2EMICBIT D) FvFF ROFMEO — B2 et
5 Z LU, BIAEEERLRRHR (EFC6018 3R, EFC6015 ik & U EFC10887 ikiR) (22N L7,
FIHE RS FASR T, MO ESUGRER (DRIG012 36k TER Iz ik - AEE AV,
Ux b F FOARANKRONMNENDOIEYENGET 1 7 7 A VORI, PDY6797 kiR 72 & NI
FRERSIEFEVEBR CREE L7z, F|IC, BARANZXGE LT v+ F REMRGOREMERTFT 5
T ARFEEAME LIEIERER (LTS10888 #klR) 2 FEki L 7=,

ABGERFEATEH G T DR T — 2y =V %X 2 IR T,
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INT6863 ([2FE#HERE : 7E F7 3/ Jx v EDMEEERARR)
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B, A bRILS Y, RIFSUFI+ A FRILE HA)

ACTE011 (2EIMERKBEE : Fl TS RBPK/PDER : SU

PDY10931 (2EUERFEE : FLHERE [USTLF F] #E
HER)

PDY6797 QRMERRBES Bl T 7 AAREPKPDAE  SURIRIESURI+ A Rkl S Vi H)

DRIG012 QCRBRERE « ST 5 LR REERIGEER 2

EFC6018 (CRBRFEE BT 7 b hx e : By [1REE O R G2BREg %] )
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EFCO014 (2RIERFKESE : BT 5 wARMBERE : A b |
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[ wman

SEEN

IUBR. BREXEIRE)
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2.2.2 F5ERREERDBLRE

2221 HIEAER

A AR CRYIDERRBR TH 5 PDY6797 iR (“HEEM., 7 ¥ &b, WATEEM iR, 77 2R %)
1%, SU AIHAIST SU A+ A AL VIR T2 e — A A+ AARANK O E A D 2 Tk
e a g o= oo ol £ osEsn, v w5 K5 ~30 09 T 10~30
ngZ 1 H 1EIE 1 H 2\, 58T 6 MM, BEREMICHEEEL TR Lz L& o, EERRR
BIZL > THEINTIMBEED EFRICxHT D) T FRRKREFEONROFLZ FEH & L
oo Flo, EREIRBME LT, BAALTHAAD 2BERFEZEICY X2 FF RE 1 H 1EILY
1H 2E, BEEAICHEEEL TR LS &0, FEERRYPEICE > THE IR EED LI
95 Xt FF RERIEBEONRICHONWT, BEREE NFEOARZ AR 2 3514 L7-,

ZOFER, RRKBREOV X7 F R1A LEFER QL A 2[EFEIC, 77 2R L ik LTt
FHCHBERZEDRRD DL, ZOZEIFARAK OCAANDONTITHRFHICAHE TH -7 (p<0.0001),
¥, BHEHEAFEORZ AN OBREITHENICAEE TH -7 (p=0.0074) . ZDOLRLAFEHITERNR
LD, TRbH, MAMTY 2T F RORBRRDED DN, TORRORE SITANEE
OB ARNEZDOHDBREN>T, 2, ARANEBETIIRN—RA T A4 VKD BMI BMELS A 2 Y
VIEZMERm o T D, K0 BRI R LT[ REME N S D E B 2 bz, BAAN
BOHEADWTITSH 10 ug & HNT 20 pg TEIER K E <, 30 pug T 20 pg LD RIS b
TRtz

WMol CENE Sz DRIG012 3Bk (“HEEM., 7 & MM, WATEERILE, 77 BARXR) 1% 20.
ware ol o sn, BmmsB e 2 B RRORIEZRET 5720, HbAL
DIRTEEZFEL LT X8 F FOHERGEBROEE LB L Lz, ZORBRTIZ, A MRL
L UHEFRE TR O 2 BBEIRIFEFICX L. Y T F FOAELOREOMAE 8@ Y (5,10,
20, 30ug & 1 H 1[E&OY5, 10, 20, 30ug Z 1 H 2[A]) XiFx7 7R %Z 13 EFE# S L Tk Lk
R, FNETNOESHE QA LEXZ LA 2[E) CHEGREEIRO b, £z, V¥t
FR20ugl H LEHERGICE 2GR ORE 22T a7 7 A VPR ETz, 728, 20pg L0 &
MEZHEE L TOERLIADMEIRONT, BHEEOFEELNEM LI,

2.2.2.2 FIMAAAER

B IEFIAE T 5 EFCO018 38k (“HEM, 7o & Ak, ARE. WATRERIE:. 5 LR AR
EREI T USIET SN 4 EENL [ RS T INIE S S R
P (10ug1 A 1A% 2 @R Lo, MR 20 g1 A 1EZH5) RO 2 BpsE (10 ug 1
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H1EZ 1EM&EES Lz, 15pg1 B 1EZ2 LEF&EEG L, £O%ITHERHE 20 pug1 B 1 B2 #&5)
T 12 A AR G- LTz & & OF RN OVt 2 1t LTz,

ERRILFENRER Cd 5 EFC6015 3Bk (“HEEM., 7 & HMb, 28E, WATHMLLE, 77 2R xi)
20z o 2ol £ oz sURERISUT SUAN + 2 RS SRR T
b — R4y 2 BRI IR A KR, U b R 2 BB RE 76 ML b, R
B L7 & & OFMER 0L MR Ui, 7235, AMED ERAE 24 81 & L7,

[EBRIL[FRER Cd 5 EFCL0887 il (“HEM., 7 ¥ Ak, 28, WATHME, 772 R%HR)
ool 2ol B = oot s ., SR L2 Y L HEUTIERRE A R U L+ SUAIBEHR T
gy ha— VRS 7 2 BRI R BRI, U T T R 2 BB RTEC 24 MR E RS
L7z & 2 OAMER O A et Uiz, SRS > 2 U Lo BT 10 A AL L L, BRI 4
F—EME (£ 20%N) THRET 20D E Lz,

LTS10888 38k (EEke, 5o ok, 28t seirmemiieie, 3R 3 20 oo 20l
AECERS, AN 2 BERIERE 2RI, VSt T T R e 1B R O 2 By R
T 76 EIEANE S L7z & % OR MR OBEME A B LR T -7, 7255, R0 EE I
24 JAIM & LT,

ZORER, VX FF R LA LEEGIE, thoRERFHEREREK (SUFISUX SUAT+ A hav U
WRME. A AU VT HEMEA R Y v+ SUAD & OPFREIE T, HPALCEDIR F A2 HEIE & LT
BAF7piifl = > b r— 035 b AL, 77T ARk GR35k (EFC6018 7R . EFC6015 7tk K UV EFC10887
AR IZBWT, VXt F T NEEX T 7 B AR & ik L C HDALCE ORI A B IKR T 2R LTz
s p<0.000)) . 25, [ KN oerwrsne soic. 7sersman
SHBRICBWT, 77 8ARELD Y X8 FF FEEC2RME%MIES Vo —X (PPG) fE % HEFHH)
ICAREIZIET L (p<0.0001) | ot 1A R Y A EREBERR Cay br— LV AR+ BFITB N T,
B 72 2 IR PPGIEDIR T A3 bivTz, £7o, MR 7 L a—2 (FPG) EDK T TH, U F
BT NEEE T T REEE OMICERRMICER DO H 5 2035580 bz,

SUAI (X bR VR E DI ZETe) 12V X&) F Fa BRE L THH L7z EFC6015 &
BRIZHBWTC, U T NI 7 B ARE & ik U CIREOFEHAICH B 228 27~ L7 (p<0.0001),
AARNCTIHAREORAEIN /NS Doz, ZHUFEE LTREOR—RT A4 VEBNME» -7l L&
b,
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EFC6018 7Bk & ON EFC10887 75k Cid, HREMAD THEIICA B REZNRBD LN -T2 H DD,
BUMBEIE XTI RMEA A Y > (SUAIE DPEZET) L DOPFHBEIEOWTNOSETHL Y 8T
REECIREEINIGED bR o7z,

VXt T F NI L CEETREFRERMEEZ R LT, BAAROAEALE BIZY FEFF RO
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1. NAME OF THE MEDICINAL PRODUCT

Lyxumia 10 micrograms solution for injection

2. QUALITATIVE AND QUANTITATIVE COMPOSITION
Each dose (0.2 ml) contains 10 micrograms (mcg) of lixisenatide (50 mcg per ml).

Excipient(s) with known effects:
Each dose contains 54 micrograms of metacresol.

For the full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM

Solution for injection (injection).
Clear, colourless solution.

4, CLINICAL PARTICULARS
4.1 Therapeutic indications

Lyxumia is indicated for the treatment of adults with type 2 diabetes mellitus to achieve glycaemic
control in combination with oral glucose-lowering medicinal products and/or basal insulin when these,
together with diet and exercise, do not provide adequate glycaemic control (see sections 4.4 and 5.1
for available data on the different combinations).

4.2 Posology and method of administration

Posology
Starting dose: dosing is initiated at 10 mcg Lyxumia once daily for 14 days.

Maintenance dose: a fixed maintenance dose of 20 mcg Lyxumia once daily is started on Day 15.
Lyxumia 20 micrograms solution for injection is available for the maintenance dose.

Lyxumia is administered once daily, within the hour prior to the first meal of the day or the evening
meal. If a dose of Lyxumia is missed, it should be injected within the hour prior to the next meal.

When Lyxumia is added to existing metformin therapy, the current metformin dose can be continued
unchanged.

When Lyxumia is added to existing therapy of a sulphonylurea or a basal insulin, a reduction in the
dose of the sulphonylurea or the basal insulin may be considered to reduce the risk of hypoglycaemia.
Lyxumia should not be given in combination with basal insulin and a sulphonylurea due to increased
risk of hypoglycaemia (see section 4.4).

The use of Lyxumia does not require specific blood glucose monitoring. However, when used in
combination with a sulphonylurea or a basal insulin, blood glucose monitoring or blood glucose
self-monitoring may become necessary to adjust the doses of the sulphonylurea or the basal insulin.

Special populations

Elderly patients(>65 years)

No dose adjustment is required based on age. The clinical experience in patients >75 years is limited
(see sections 5.1 and 5.2).

Patients with renal impairment
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No dose adjustment is required for patients with mild renal impairment (creatinine clearance :

50-80 ml/min).

There is limited therapeutic experience in patients with moderate renal impairment (creatinine
clearance: 30-50 ml/min) and Lyxumia should be used with caution in this population.

There is no therapeutic experience in patients with severe renal impairment (creatinine clearance less
than 30 ml/min) or end-stage renal disease and therefore, it is not recommended to use Lyxumia in
these populations (see section 5.2).

Patients with hepatic impairment
No dose adjustment is needed in patients with hepatic impairment (see section 5.2)

Paediatric population
The safety and efficacy of lixisenatide in children and adolescents less than 18 years of age have not
yet been established. No data are available.

Method of administration
Lyxumia is to be injected subcutaneously in the thigh, abdomen or upper arm. Lyxumia should not be
administered intravenously or intramuscularly.

4.3  Contraindications
Hypersensitivity to the active substance or to any of the excipients listed in section 6.1.
4.4 Special warnings and precautions for use

There is no therapeutic experience with lixisenatide in patients with type 1 diabetes mellitus and it
should not be used in these patients. Lixisenatide should not be used for treatment of diabetic
ketoacidosis.

Acute pancreatitis

Use of glucagon-like peptide-1 (GLP-1) receptor agonists has been associated with a risk of
developing acute pancreatitis. Patients should be informed of the characteristic symptoms of acute
pancreatitis: persistent, severe abdominal pain. If pancreatitis is suspected, lixisenatide should be
discontinued ; if acute pancreatitis is confirmed, lixisenatide should not be restarted. Caution should be
exercised in patients with a history of pancreatitis.

Severe gastrointestinal disease

Use of GLP-1 receptor agonists may be associated with gastrointestinal adverse reactions. Lixisenatide
has not been studied in patients with severe gastrointestinal disease, including severe gastroparesis and
therefore, the use of lixisenatide is not recommended in these patients.

Renal impairment

There is limited therapeutic experience in patients with moderate renal impairment (creatinine
clearance: 30-50 ml/min) and no therapeutic experience in patients with severe renal impairment
(creatinine clearance less than 30 ml/min) or end-stage renal disease. Lyxumia should be used with
caution in patients with moderate renal impairment. Use is not recommended in patients with severe
renal impairment or end-stage renal disease (see sections 4.2 and 5.2).

Hypoglycaemia
Patients receiving Lyxumia with a sulphonylurea or with a basal insulin may have an increased risk of

hypoglycaemia. Reduction of the dose of the sulphonylurea or the basal insulin may be considered to
reduce the risk of hypoglycaemia (see section 4.2). Lyxumia should not be given in combination with
basal insulin and a sulphonylurea due to increased risk of hypoglycaemia.

Concomitant medicinal products
The delay of gastric emptying with lixisenatide may reduce the rate of absorption of orally
administered medicinal products. Lyxumia should be used with caution in patients receiving oral
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medicinal products that require rapid gastrointestinal absorption, require careful clinical monitoring or
have a narrow therapeutic ratio. Specific recommendations regarding intake of such medicinal
products are given in section 4.5.

Populations not studied
Lixisenatide has not been studied in combination with dipeptidyl peptidase 4 (DPP-4) inhibitors.
There is limited experience in patients with congestive heart failure.

Dehydration
Patients treated with Lyxumia should be advised of the potential risk of dehydration in relation to

gastrointestinal adverse reactions and take precautions to avoid fluid depletion.

Excipients
This medicinal product contains metacresol, which may cause allergic reactions.

4.5 Interaction with other medicinal products and other forms of interaction

Lixisenatide is a peptide and is not metabolised by cytochrome P450. In in vitro studies, lixisenatide
did not affect the activity of cytochrome P450 isozymes or human transporters tested.

The delay of gastric emptying with lixisenatide may reduce the rate of absorption of orally
administered medicinal products. Patients receiving medicinal products of either a narrow therapeutic
ratio or medicinal products that require careful clinical monitoring should be followed closely,
especially at the time of initiation of lixisenatide treatment. These medicinal products should be taken
in a standardised way in relation to lixisenatide. If such medicinal products are to be administered with
food, patients should be advised to, if possible, take them with a meal when lixisenatide is not
administered.

For oral medicinal products that are particularly dependent on threshold concentrations for efficacy,
such as antibiotics, patients should be advised to take those medicinal products at least 1 hour before
or 4 hours after lixisenatide injection.

Gastro-resistant formulations containing substances sensitive to stomach degradation, should be
administered 1 hour before or 4 hours after lixisenatide injection.

Paracetamol

Paracetamol was used as a model medicinal product to evaluate the effect of lixisenatide on gastric
emptying. Following administration of a single dose of paracetamol 1000 mg, paracetamol AUC and
t1» were unchanged whatever the timing of its administration (before or after the lixisenatide
injection). When administered 1 or 4 hours after 10 mcg lixisenatide, C...x of paracetamol was
decreased by 29% and 31% respectively and median t.x was delayed by 2.0 and 1.75 hours
respectively. A further delay in ty. and a reduced Cpax Of paracetamol have been predicted with the
20 mcg maintenance dose.

No effects on paracetamol Crax and tyax Were observed when paracetamol was administered 1 hour
before lixisenatide.

Based on these results, no dose adjustment for paracetamol is required but the delayed t..x observed
when paracetamol is administered 1-4 hours after lixisenatide should be taken into account when a
rapid onset of action is required for efficacy.

Oral contraceptives

Following administration of a single dose of an oral contraceptive medicinal product (ethinylestradiol
0.03 mg/levonorgestrel 0.15 mg) 1 hour before or 11 hours after 10 mcg lixisenatide, the Cpax, AUC,
typ and tmax OF ethinylestradiol and levonorgestrel were unchanged.

Administration of the oral contraceptive 1 hour or 4 hours after lixisenatide did not affect AUC and ty;
of ethinylestradiol and levonorgestrel, whereas Cax Of ethinylestradiol was decreased by 52% and
39% respectively and Cy.x Of levonorgestrel was decreased by 46% and 20%, respectively and median
tmax Was delayed by 1 to 3 hours.

The reduction in Cy. is of limited clinical relevance and no dose adjustment for oral contraceptives is
required.
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Atorvastatin

When lixisenatide 20 mcg and atorvastatin 40 mg were co-administered in the morning for 6 days, the
exposure to atorvastatin was not affected, while Cy,.x was decreased by 31% and tn.x was delayed by
3.25 hours.

No such increase for tm.x Was observed when atorvastatin was administered in the evening and
lixisenatide in the morning but the AUC and C,.x of atorvastatin were increased by 27% and 66%
respectively.

These changes are not clinically relevant and therefore, no dose adjustment for atorvastatin is required
when co-administered with lixisenatide.

Warfarin and other coumarin derivatives

After concomitant administration of warfarin 25 mg with repeated dosing of lixisenatide 20 mcg, there
were no effects on AUC or INR (International Normalised Ratio) while C,« was reduced by 19% and
tmax Was delayed by 7 hours.

Based on these results, no dose adjustment for warfarin is required when co-administered with
lixisenatide; however, frequent monitoring of INR in patients on warfarin and/or coumarin derivatives
is recommended at the time of initiation or ending of lixisenatide treatment.

Digoxin

After concomitant administration of lixisenatide 20 mcg and digoxin 0.25 mg at steady state, the AUC
of digoxin was not affected. The tys« Of digoxin was delayed by 1.5 hour and the Cyax Was reduced by
26%.

Based on these results, no dose adjustment for digoxin is required when co-administered with
lixisenatide.

Ramipril

After concomitant administration of lixisenatide 20 mcg and ramipril 5 mg during 6 days, the AUC of
ramipril was increased by 21% while the Cy.x Was decreased by 63%. The AUC and Cy,, of the active
metabolite (ramiprilat) were not affected. The tm.x Of ramipril and ramiprilat were delayed by
approximately 2.5 hours.

Based on these results, no dose adjustment for ramipril is required when co-administered with
lixisenatide.

4.6  Fertility, pregnancy and lactation

Women of childbearing potential
Lyxumia is not recommended in women of childbearing potential not using contraception.

Pregnancy
There are no adequate data from the use of Lyxumia in pregnant women. Studies in animals have

shown reproductive toxicity (see section 5.3). The potential risk for humans is unknown. Lyxumia
should not be used during pregnancy. The use of insulin is recommended instead. If a patient wishes to
become pregnant, or pregnancy occurs, treatment with Lyxumia should be discontinued.

Breast-feeding
It is unknown if Lyxumia is excreted in human milk. Lyxumia should not be used during
breast-feeding.

Fertility
Animal studies do not indicate direct harmful effects with respect to fertility.

4.7  Effects on ability to drive and use machines
Lyxumia has no or negligible influence on the ability to drive or use machines. When used in
combination with a sulphonylurea or a basal insulin, patients should be advised to take precautions to

avoid hypoglycaemia while driving and using machines.
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4.8 Undesirable effects

Summary of the safety profile

Over 2,600 patients have received Lyxumia either alone or in combination with metformin, a
sulphonylurea (with or without metformin) or a basal insulin (with or without metformin, or with or
without a sulphonylurea) in 8 large placebo- or active-controlled phase 11 studies.

The most frequently reported adverse reactions during clinical studies were nausea, vomiting and
diarrhoea. These reactions were mostly mild and transient.

In addition, hypoglycaemia (when Lyxumia was used in combination with a sulphonylurea and/or a
basal insulin) and headache occurred.

Allergic reactions have been reported in 0.4% of Lyxumia patients.

Tabulated list of adverse reactions

Adverse reactions reported from placebo- and active-controlled phase 111 studies over the entire
treatment period are presented in Table 1. The table presents adverse reactions that occurred with an
incidence >5% if the frequency was higher among Lyxumia treated patients than patients treated with
all comparators. The table also includes adverse reactions with a frequency >1% in the Lyxumia group
if the frequency was greater than 2 times the frequency for all comparators group.

Frequencies of adverse reactions are defined as: very common; >1/10; common: >1/100 to <1/10;
uncommon: >1/1,000 to <1/100; rare: >1/10,000 to <1/1,000; very rare: <1/10,000).
Within each system organ class, adverse reactions are presented in order of decreasing frequency.

Table 1: Adverse reactions reported in placebo- and active-controlled phase 111 studies during the

entire treatment period (including the period beyond the main 24-week treatment period in studies
with >76 weeks of total treatment).
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System Organ Class

Frequency of occurrence

Very common

Common

Uncommon

Infections and
infestations

Influenza

Upper respiratory tract
infection

Cystitis

Viral infection

Immune system
disorders

Anaphylactic reaction

Metabolism and
nutrition disorders

Hypoglycaemia (in
combination with a
sulphonylurea and / or
a basal insulin)

Hypoglycaemia (in
combination with
metformin alone)

Nervous system Headache Dizziness
disorders Somnolence
Gastrointestinal Nausea Dyspepsia
disorders Vomiting
Diarrhoea
Skin and Urticaria
subcutaneous tissue
disorders
Musculoskeletal and Back pain

connective tissue
disorders

General disorders
and administration
site conditions

Injection site pruritus

Description of selected adverse reactions

Hypoglycaemia

In patients taking Lyxumia in monotherapy, symptomatic hypoglycaemia occurred in 1.7% of
lixisenatide treated patients and in 1.6% of placebo treated patients. When Lyxumia is used in
combination with metformin alone, symptomatic hypoglycaemia occurred in 7.0% of lixisenatide
patients and in 4.8% of placebo patients during the entire treatment period.

In patients taking Lyxumia in combination with a sulphonylurea and metformin, symptomatic
hypoglycaemia occurred in 22.0% of lixisenatide treated patients and in 18.4% of placebo treated
patients during the entire treatment period (3.6% absolute difference). When Lyxumia is used in
combination with a basal insulin with or without metformin, symptomatic hypoglycaemia occurred in
42.1% of lixisenatide patients and in 38.9% of placebo patients during the entire treatment period
(3.2% absolute difference).

During the entire treatment period, when Lyxumia was given with a sulphonylurea alone, symptomatic
hypoglycaemia occurred in 22.7% of lixisenatide treated patients versus 15.2% with placebo (7.5%
absolute difference). When Lyxumia was given with a sulphonylurea and a basal insulin, symptomatic
hypoglycaemia occurred in 47.2% of lixisenatide treated patients compared to 21.6% with placebo
(25.6% absolute difference).

Overall, the incidence of severe symptomatic hypoglycaemia was uncommon (0.4% in lixisenatide
patients and 0.2% in placebo patients) during the entire treatment period of the Phase 11l
placebo-controlled studies.
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Gastrointestinal disorders

Nausea and vomiting were the most frequently reported adverse reactions during the main 24-week
treatment period. The incidence of nausea was higher in the lixisenatide group (26.1%) compared to
the placebo group (6.2%) and the incidence of vomiting was higher in the lixisenatide group (10.5%)
than in the placebo group (1.8%). They were mostly mild and transient and occured during the first

3 weeks after starting treatment. Thereafter, they progressively decreased during the following weeks.

Injection site reactions

Injections site reactions were reported in 3.9% of the patients receiving Lyxumia while they were
reported in 1.4% of patients receiving placebo during the main 24-week treatment period. The
majority of reactions were mild in intensity and usually did not result in discontinuation of the
treatment.

Immunogenicity

Consistent with the potentially immunogenic properties of medicinal products containing proteins or
peptides, patients may develop anti-lixisenatide antibodies following treatment with Lyxumia and, at
the end of the main 24-week treatment period in placebo-controlled studies, 69.8% of lixisenatide
patients had a positive antibody status. The percentage of patients who were antibody positive was
similar at the end of the entire 76-week treatment period. At the end of the main 24-week treatment
period, 32.2% of the patients having a positive antibody status had an antibody concentration above
the lower limit of quantification, and at the end of the entire 76-week treatment period, 44.7% of the
patients had an antibody concentration above the lower limit of quantification. After stopping the
treatment, few antibody positive patients were followed-up for antibody status; the percentage
decreased to approximately 90% within 3 months and 30% at 6 months or beyond.

The change in HbA,. from baseline was similar regardless of the antibody status (positive or negative).
Of lixisenatide-treated patients with HbAlc measurement, 79.3% had either a negative antibody status
or an antibody concentration below the lower limit of quantification and the other 20.7% of patients
had a quantified antibody concentration. In the subset of patients (5.2%) with the highest antibody
concentrations, the mean improvement in HbA,. at Week 24 and at Week 76 was in a clinically
relevant range; however there was variability in the glycaemic response and 1.9% had no decrease in
HbA,..

The antibody status (positive or negative) is not predictive of the reduction of HbA, for an individual
patient.

There was no difference in the overall safety profile in patients regardless of the antibody status with
the exception of an increase of the incidence of injection site reactions (4.7% in antibody positive
patients compared to 2.5% in antibody-negative patients during the entire treatment period). The
majority of injection site reactions were mild, regardless of antibody status.

There was no cross-reactivity versus either native glucagon or endogenous GLP-1.

Allergic reactions

Allergic reactions possibly associated with lixisenatide (such as anaphylactic reaction, angioedema
and urticaria) have been reported in 0.4% of lixisenatide patients while possibly associated allergic
reactions occurred in less than 0.1% of placebo patients during the main 24-week treatment period.
Anaphylactic reactions were reported in 0.2% of the lixisenatide treated patients vs. none in the
placebo group. Most of these reported allergic reactions were mild in severity.

One case of anaphylactoid reaction was reported during clinical trials with lixisenatide.

Heart rate

In a study in healthy volunteers, a transient rise in heart rate has been observed after administration of
lixisenatide 20 mcg. Cardiac arrhythmias particularly tachycardia (0.8% vs <0.1%) and palpitations
(1.5% vs 0.8%) have been reported in lixisenatide patients compared to placebo treated patients.
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Withdrawal

The incidence of treatment discontinuation due to adverse events was 7.4% for Lyxumia compared to
3.2% in the placebo group during the main 24-week treatment period. The most common adverse
reactions which led to treatment discontinuation in the lixisenatide group were nausea (3.1%) and
vomiting (1.2%).

4.9 Overdose

During clinical studies, doses up to 30 mcg of lixisenatide twice a day were administered to type 2
diabetic patients in a 13-week study. An increased incidence of gastrointestinal disorders was
observed.

In case of overdose, appropriate supportive treatment should be initiated according to the patient’s
clinical signs and symptoms and the lixisenatide dose should be reduced to the prescribed dose.

5. PHARMACOLOGICAL PROPERTIES
5.1 Pharmacodynamic properties
Pharmacotherapeutic group: Not yet assigned ATC code: Not yet assigned

Mechanism of action

Lixisenatide is a selective GLP-1 receptor agonist. The GLP-1 receptor is the target for native GLP-1,
an endogenous incretin hormone that potentiates glucose-dependent insulin secretion from the
pancreatic beta cells.

Lixisenatide action is mediated via a specific interaction with GLP-1 receptors, leading to an increase
in intracellular cyclic adenosine monophosphate (CAMP). Lixisenatide stimulates insulin secretion
when blood glucose is increased but not at normoglycaemia, which limits the risk of hypoglycaemia.
In parallel, glucagon secretion is suppressed. In case of hypoglycaemia, the rescue mechanism of
glucagon secretion is preserved.

Lixisenatide slows gastric emptying thereby reducing the rate at which meal-derived glucose appears
in the circulation.

Pharmacodynamic effects

When administered once daily, lixisenatide improves glycaemic control through the immediate and
sustained effects of lowering both post-prandial and fasting glucose concentrations in patients with
type 2 diabetes.

This effect on post-prandial glucose was confirmed in a 4-week study versus liraglutide 1.8 mg once a
day. Reduction from baseline in the AUC .30.4:30n Of plasma glucose after a test-meal

was: -227.25 h*mg/dL (-12,61 h*mmol/L) in the lixisenatide group and -72.83 h*mg/dL (-

4.04 h*mmol/L) in the liraglutide group.

Clinical efficacy and safety

The effects of Lyxumia on glycaemic control were evaluated in six randomised double-blind,
placebo-controlled clinical studies and one randomised, open-label, active-controlled study versus
exenatide.

These studies included 3,825 patients with type 2 diabetes (2,445 patients randomised to lixisenatide),
48.2% men and 51.8% women.

768 subjects (447 randomised to lixisenatide) were >65 years of age and 103 subjects (57 randomised
to lixisenatide) were >75 years of age.

In the completed Phase 111 studies, it was observed that more than 90% of the patient population was
able to remain on the once daily maintenance dose of 20 mcg Lyxumia at the end of the main 24-week
treatment period.
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e Glycaemic control

Add-on combination therapy with oral antidiabetics

Lyxumia in combination with metformin, a sulphonylurea, pioglitazone or a combination of these
agents showed statistically significant reductions in HbA,., in fasting plasma glucose and in 2-hour
post-prandial glucose after a test-meal compared to placebo at the end of the main 24-week treatment
period (tables 2 and 3). The HbA,. reduction was significant with once-daily administration, whether
administered morning or evening.

This effect on HbA; was sustained in long term studies for up to 76 weeks.

Add-on treatment to metformin alone
Table 2: Placebo-controlled studies in combination with metformin (24-week results).

Metformin as background therapy

Lixisenatide Placebo Lixisenatide 20 mcg Placebo
20 mcg (N=159) (N=170)
(N=160)

Morning Evening
(N=255)  (N=255)

Mean HbA. (%)

Baseline 7.99 8.03 8.07 8.07 8.02
LS mean change from baseline -0.92 -0.42 -0.87 -0.75 -0.38
Patients (%) achieving HbA,
<7.0% 47.4 24.1 43.0 40.6 22.0
Mean body weight (kg)
Baseline 90.30 87.86 90.14 89.01 90.40
LS mean change from baseline -2.63 -1.63 -2.01 -2.02 -1.64

In an active-controlled study, Lyxumia once daily showed an HbA. reduction of -0.79% compared

to -0.96% with exenatide twice daily at the end of the main 24-week treatment period with a mean
treatment difference of 0.17% (95% CI: 0.033, 0.297) and a similar percentage of patients achieved an
HbA less than 7% in the lixisenatide group (48.5%) and in the exenatide group (49.8%).

The incidence of nausea was 24.5% in the lixisenatide group compared t035.1% in the exenatide twice
daily group and the incidence of symptomatic hypoglycaemia with lixisenatide was 2.5% during the
24-week main treatment period compared to 7.9% in the exenatide group.
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Add-on treatment to a sulphonylurea alone or in combination with metformin

Table 3: Placebo-controlled study in combination with a sulphonylurea (24-week results)

Sulphonylurea as background therapy
with or without metformin

Lixisenatide 20 mcg Placebo
(N=570) (N=286)
Mean HbA,. (%)
Baseline 8.28 8.22
LS mean change from
baseline -0.85 -0.10
Patients (%) achieving
HbA,. <7.0% 36.4 13.5
Mean body weight (kg)
Baseline 82.58 84.52
LS mean change from
baseline -1.76 -0.93

Add-on treatment to pioglitazone alone or in combination with metformin

In a clinical study, the addition of lixisenatide to pioglitazone with or without metformin, in patients
not adequately controlled with pioglitazone, resulted in an HbA,. decrease from baseline of 0.90%,
compared to a decrease from baseline of 0.34% in the placebo group at the end of the 24-week main
treatment period. At the end of the 24-week main treatment period, 52.3% of the lixisenatide patients
achieved an HbA, less than 7 % compared to 26.4% in the placebo group.

During the 24-week main treatment period, nausea was reported in 23.5% in the lixisenatide group
compared to 10.6% in the placebo group and symptomatic hypoglycaemia was reported in 3.4% of the
lixisenatide patients compared to 1.2% in the placebo group.
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Add-on combination therapy with a basal insulin

Lyxumia given with a basal insulin alone, or with a combination of a basal insulin and metformin, or a
combination of a basal insulin and a sulphonylurea resulted in statistically significant reductions in
HbA ;. and in 2-hour post-prandial glucose after a test-meal compared to placebo.

Table 4: Placebo-controlled studies in combination with a basal insulin (24-week results)

Basal insulin as background therapy | Basal insulin as background therapy
Alone or in combination with Alone or in combination with a
metformin sulphonylurea *
Lixisenatide Placebo Lixisenatide Placebo
20 mcg (N=166) 20 mcg (N=157)
(N=327) (N=154)
Mean HbA. (%)
Baseline 8.39 8.38 8.53 8.53
LS mean change
from baseline -0.74 -0.38 -0.77 0.11
Patients (%) achieving
HbA. <7.0% 28.3 12.0 35.6 5.2
Mean duration of
treatment with basal 3.06 3.2 2.94 3.01
insulin at baseline
(years)
Mean change in basal
insulin dose (V)
Baseline 53.62 57.65 24.87 24.11
LS mean change
from baseline -5.62 -1.93 -1.39 -0.11
Mean body weight
(kg)
Baseline 87.39 89.11 65.99 65.60
LS mean change
from baseline -1.80 -0.52 -0.38 0.06

*performed in Asian population

A clinical study was conducted in insulin-naive patients insufficiently controlled on oral antidiabetic
agents. This study consisted of a 12-week run-in period with introduction and titration of insulin
glargine and of a 24-week treatment period during which patients receive either lixisenatide or placebo
in combination with insulin glargine and metformin with or without thiazolidinediones. Insulin
glargine was continuously titrated during this period.

During the 12-week run-in period, addition and titration of insulin glargine resulted approximately in
an HbA, decrease of 1%. The addition of lixisenatide led to a significantly greater HbA,. decrease of
0.71% in the lixisenatide group compared to 0.40% in the placebo group. At the end of the 24-week
treatment period, 56.3% of the lixisenatide patients achieved an HbA. less than 7 % compared to
38.5% in the placebo group.

During the 24-week treatment period, 22.4% lixisenatide patients reported at least one symptomatic
hypoglycaemic event compared to 13.5% in the placebo group. The incidence of hypoglycaemia was
mainly increased in the lixisenatide group during the first 6 weeks of treatment and thereafter, was
similar to the placebo group.
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e Fasting plasma glucose
The reductions in fasting plasma glucose obtained with Lyxumia treatment ranged from 0.42 mmol/L
to 1.19 mmol/L from baseline at the end of the main 24-week treatment period in placebo-controlled
studies.

e Post-prandial glucose
Treatment with Lyxumia resulted in reductions in 2-hour post-prandial glucose after a test-meal
statistically superior to placebo whatever the background treatment.
The reductions with Lyxumia ranged from 4.51 to 7.96 mmol/L from baseline at the end of the main
24-week treatment period across all studies in which post-prandial glucose was measured; 26.2% to
46.8% of patients had a 2-hour post-prandial glucose value below 7.8 mmol/L.

e Body weight
Treatment with Lyxumia in combination with metformin and/or a sulphonylurea resulted in a

sustained body weight change from baseline in all controlled studies in a range from -1.76 kg to -
2.96 kg at the end of the main 24-week treatment period.

Body weight change from baseline in a range from -0.38 kg to -1.80 kg was also observed in
lixisenatide patients receiving stable basal insulin dose, alone or in combination with metformin or a
sulphonylurea.

In patients newly started on insulin, body weight remained almost unchanged in the lixisenatide group
while an increase was shown in the placebo group.

Body weight reduction was sustained in long term studies up to 76 weeks.

The body weight reduction is independent from the occurrence of nausea and vomiting.

e Beta cell function
Clinical studies with Lyxumia indicate improved beta-cell function as measured by the homeostasis
model assessment for beta-cell function (HOMA-p).
Restoration of first phase insulin secretion and improved second phase insulin secretion in response to
an intravenous bolus of glucose were demonstrated in patients with type 2 diabetes (n=20) after a
single dose of Lyxumia.

e Cardiovascular evaluation
No increase in mean heart rate in patients with type 2 diabetes was seen in all placebo controlled phase
I11 studies.
Mean systolic and diastolic blood pressure reductions up to 2.1 mmHg and up to 1.5 mmHg
respectively were observed in phase 111 placebo-controlled studies.

A meta-analysis of all independently adjudicated cardiovascular events (CV death, non-fatal
myocardial infarction, non-fatal stroke, hospitalization for unstable angina, hospitalization for heart
failure and coronary revascularization procedure) from 8 phase Il placebo-controlled studies which
included 2673 type 2 diabetes patients treated with lixisenatide and 1448 patients treated with placebo
showed a hazard ratio of 1.03 (95% confidence interval 0.64, 1.66) for lixisenatide versus placebo.
The number of events in the clinical studies was low (1.9% in lixisenatide treated patients and 1.8% in
placebo treated patients), precluding firm conclusions. The incidence of the individual CV events
(lixisenatide vs placebo) was: CV death (0.3% vs 0.3%), non-fatal myocardial infarction (0.4% vs
0.4%), non-fatal stroke (0.7% vs 0.4%), hospitalization for unstable angina (zero vs 0.1%),
hospitalization for heart failure (0.1% vs zero), and coronary revascularization procedure (0.7% vs
1.0%).

Paediatric population

The European Medicines Agency has deferred the obligation to submit the results of studies with
Lyxumia in one or more subsets of the paediatric population in type 2 diabetes mellitus (see section
4.2 for information on paediatric use).

5.2  Pharmacokinetic properties
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Absorption
Following subcutaneous administration to patients with type 2 diabetes, the rate of lixisenatide

absorption is rapid and not influenced by the dose administered. Irrespective of the dose and whether
lixisenatide was administered as single or multiple doses, the median tma is 1 to 3.5 hours in patients
with type 2 diabetes. There are no clinically relevant differences in the rate of absorption when
lixisenatide is administered subcutaneously in the abdomen, thigh, or arm.

Distribution

Lixisenatide has a moderate level of binding (55%) to human proteins.

The apparent volume of distribution after subcutaneous administration of lixisenatide (Vz/F) is
approximately 100 L.

Biotransformation and elimination

As a peptide, lixisenatide is eliminated through glomerular filtration, followed by tubular reabsorption
and subsequent metabolic degradation, resulting in smaller peptides and amino acids, which are
reintroduced in the protein metabolism.

After multiple dose administration in patients with type 2 diabetes, mean terminal half-life was
approximately 3 hours and the mean apparent clearance (CL/F) about 35 L/h.

Special populations

Patients with renal impairment

There were no relevant differences in mean C..x and AUC of lixisenatide between subjects with
normal renal function and subjects with mild impaired renal function (creatinine clearance calculated
by the Cockcroft-Gault formula 50-80 ml/min). In subjects with moderate renal impairment (creatinine
clearance 30-50 ml/min) AUC was increased by 24% and in subjects with severe renal impairment
(creatinine clearance 15-30 ml/min) AUC was increased by 46%.

Patients with hepatic impairment
As lixisenatide is cleared primarily by the kidney, no pharmacokinetic study has been performed in
patients with acute or chronic hepatic impairment. Hepatic dysfunction is not expected to affect the
pharmacokinetics of lixisenatide.

Gender
Gender has no clinically relevant effect on the pharmacokinetics of lixisenatide.

Race
Ethnic origin had no clinically relevant effect on the pharmacokinetics of lixisenatide based on the
results of pharmacokinetic studies in Caucasian, Japanese and Chinese subjects.

Elderly

Age has no clinically relevant effect on the pharmacokinetics of lixisenatide. In a pharmacokinetic
study in elderly non-diabetic subjects, administration of lixisenatide 20 mcg resulted in a mean
increase of lixisenatide AUC by 29% in the elderly population (11 subjects aged 65 to 74 years and 7
subjects aged >75 years) compared to 18 subjects aged 18 to 45 years, likely related to reduced renal
function in the older age group.

Body weight
Body weight has no clinically relevant effect on lixisenatide AUC.

5.3 Preclinical safety data
Non-clinical data reveal no special hazards for humans based on conventional studies of safety

pharmacology and toxicology.
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In 2-year subcutaneous carcinogenicity studies, non-lethal C-cell thyroid tumors were seen in rats and
mice and are considered to be caused by a non-genotoxic GLP-1 receptor-mediated mechanism to
which rodents are particularly sensitive. C-cell hyperplasia and adenoma were seen at all doses in rats
and a no observed adverse effect level (NOAEL) could be not defined. In mice, these effects occurred
at exposure ratio above 9.3-fold when compared to human exposure at the therapeutic dose. No C-cell
carcinoma was observed in mice and C-cell carcinoma occurred in rats with an exposure ratio relative
to exposure at human therapeutic dose of about 900-fold. In 2-year subcutaneous carcinogenicity study
in mice, 3 cases of adenocarcinoma in the endometrium were seen in the mid dose group with a
statistically significant increase, corresponding to an exposure ratio of 97-fold. No treatment-related
effect was demonstrated.

Animal studies did not indicate direct harmful effects with respect to male and female fertility in rats.
Reversible testicular and epididymal lesions were seen in dogs treated with lixisenatide. No related
effect on spermatogenesis was seen in healthy men.

In embryo-foetal development studies, malformations, growth retardation, ossification retardation and
skeletal effects were observed in rats at all doses (5-fold exposure ratio compared to human exposure)
and in rabbits at high doses (32-fold exposure ratio compared to human exposure) of lixisenatide. In
both species, there was a slight maternal toxicity consisting of low food consumption and reduced
body weight. Neonatal growth was reduced in male rats exposed to high doses of lixisenatide during
late gestation and lactation, with a slightly increased pup mortality observed.

6. PHARMACEUTICAL PARTICULARS
6.1 List of excipients

Glycerol 85%

Sodium acetate trihydrate

Methionine

Metacresol

Hydrochloric acid (for pH adjustment)

Sodium hydroxide solution (for pH adjustment)
Water for injections

6.2 Incompatibilities

In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal
products.

6.3  Shelf life

2 years.

After first use: 14 days

6.4  Special precautions for storage
Store in a refrigerator (2°C - 8°C).

Do not freeze.

Store away from the freezer compartment.
After first use

Store below 30°C. Do not freeze.

Do not store with attached needle. Keep the cap on the pen in order to protect from light.

6.5 Nature and contents of container
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Type | glass cartridge with a (bromobutyl) rubber plunger, flanged caps (aluminium) with inserted
laminated sealing disks (bromobutyl rubber on the product side and polyisoprene on the outside).
Each cartridge is assembled into a disposable pen.

Each green pre-filled pen contains 3 ml solution, delivering 14 doses of 10 mcg.
Pack containing 1 green pre-filled pen.

6.6  Special precautions for disposal and other handling

Lyxumia should not be used if it has been frozen.

Lyxumia can be used with 29 to 32 gauge disposable pen needles. Pen needles are not included.
The patient should be instructed to discard the needle after each use in accordance with local
requirements and to store the pen without the needle attached. This helps prevent contamination and
potential needle blockage. The pen is to be used for one patient only.

Any unused medicinal product or waste material should be disposed of in accordance with local
requirements.

7. MARKETING AUTHORISATION HOLDER

sanofi-aventis groupe

54, rue La Boétie

F — 75008 Paris

France

8. MARKETING AUTHORISATION NUMBER(S)

EU/1/12/811/001 (1 pre-filled pen)

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

10. DATE OF REVISION OF THE TEXT

Detailed information on this medicinal product is available on the website of the European Medicines
Agency http://www.ema.europa.eu.
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1. NAME OF THE MEDICINAL PRODUCT

Lyxumia 20 micrograms solution for injection

2. QUALITATIVE AND QUANTITATIVE COMPOSITION
Each dose (0.2 ml) contains 20 micrograms (mcg) of lixisenatide (100 mcg per ml).

Excipient(s) with known effects:
Each dose contains 54 micrograms of metacresol.

For the full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM

Solution for injection (injection).
Clear, colourless solution.

4, CLINICAL PARTICULARS
4.1 Therapeutic indications

Lyxumia is indicated for the treatment of adults with type 2 diabetes mellitus to achieve glycaemic
control in combination with oral glucose-lowering medicinal products and /or basal insulin when
these, together with diet and exercise, do not provide adequate glycaemic control (see sections 4.4 and
5.1 for available data on the different combinations).

4.2 Posology and method of administration

Posology
Starting dose: dosing is initiated at 10 mcg Lyxumia once daily for 14 days.

Maintenance dose: a fixed maintenance dose of 20 mcg Lyxumia once daily is started on Day 15.
Lyxumia 10 micrograms solution for injection is available for the starting dose.

Lyxumia is administered once daily, within the hour prior to the first meal of the day or the evening
meal. If a dose of Lyxumia is missed, it should be injected within the hour prior to the next meal.

When Lyxumia is added to existing metformin therapy, the current metformin dose can be continued
unchanged.

When Lyxumia is added to existing therapy of a sulphonylurea or a basal insulin, a reduction in the
dose of the sulphonylurea or the basal insulin may be considered to reduce the risk of hypoglycaemia.
Lyxumia should not be given in combination with basal insulin and a sulphonylurea due to increased
risk of hypoglycaemia (see section 4.4).

The use of Lyxumia does not require specific blood glucose monitoring. However, when used in
combination with a sulphonylurea or a basal insulin, blood glucose monitoring or blood glucose

self- monitoring may become necessary to adjust the doses of the sulphonylurea or the basal insulin.

Special populations

Elderly patients (>65 years)

No dose adjustment is required based on age. The clinical experience in patients >75 years is limited
(see sections 5.1 and 5.2).

Patients with renal impairment
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No dose adjustment is required for patients with mild renal impairment (creatinine clearance :

50-80 ml/min).

There is limited therapeutic experience in patients with moderate renal impairment (creatinine
clearance: 30- 50 ml/min) and Lyxumia should be used with caution in this population.

There is no therapeutic experience in patients with severe renal impairment (creatinine clearance less
than 30 ml/min) or end-stage renal disease and therefore, it is not recommended to use Lyxumia in
these populations (see section 5.2).

Patients with hepatic impairment
No dose adjustment is needed in patients with hepatic impairment (see section 5.2).

Paediatric population
The safety and efficacy of lixisenatide in children and adolescents less than 18 years of age have not
yet been established. No data are available.

Method of administration
Lyxumia is to be injected subcutaneously in the thigh, abdomen or upper arm. Lyxumia should not be
administered intravenously or intramuscularly.

4.3  Contraindications
Hypersensitivity to the active substance or to any of the excipients listed in section 6.1.
4.4 Special warnings and precautions for use

There is no therapeutic experience with lixisenatide in patients with type 1 diabetes mellitus and it
should not be used in these patients. Lixisenatide should not be used for treatment of diabetic
ketoacidosis.

Acute pancreatitis

Use of glucagon-like peptide-1 (GLP-1) receptor agonists has been associated with a risk of
developing acute pancreatitis. Patients should be informed of the characteristic symptoms of acute
pancreatitis: persistent, severe abdominal pain. If pancreatitis is suspected, lixisenatide should be
discontinued ; if acute pancreatitis is confirmed, lixisenatide should not be restarted. Caution should be
exercised in patients with a history of pancreatitis.

Severe gastrointestinal disease

Use of GLP-1 receptor agonists may be associated with gastrointestinal adverse reactions. Lixisenatide
has not been studied in patients with severe gastrointestinal disease, including severe gastroparesis and
therefore, the use of lixisenatide is not recommended in these patients.

Renal impairment

There is limited therapeutic experience in patients with moderate renal impairment (creatinine
clearance: 30-50 ml/min) and no therapeutic experience in patients with severe renal impairment
(creatinine clearance less than 30 ml/min) or end-stage renal disease. Lyxumia should be used with
caution in patients with moderate renal impairment. Use is not recommended in patients with severe
renal impairment or end-stage renal disease (see sections 4.2 and 5.2).

Hypoglycaemia
Patients receiving Lyxumia with a sulphonylurea or with a basal insulin may have an increased risk of

hypoglycaemia. Reduction of the dose of the sulphonylurea or the basal insulin may be considered to
reduce the risk of hypoglycaemia (see section 4.2). Lyxumia should not be given in combination with
basal insulin and a sulphonylurea due to increased risk of hypoglycaemia.

Concomitant medicinal products
The delay of gastric emptying with lixisenatide may reduce the rate of absorption of orally
administered medicinal products. Lyxumia should be used with caution in patients receiving oral
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medicinal products that require rapid gastrointestinal absorption, require careful clinical monitoring or
have a narrow therapeutic ratio. Specific recommendations regarding intake of such medicinal
products are given in section 4.5.

Populations not studied
Lixisenatide has not been studied in combination with dipeptidyl peptidase 4 (DPP-4) inhibitors.
There is limited experience in patients with congestive heart failure.

Dehydration
Patients treated with Lyxumia should be advised of the potential risk of dehydration in relation to

gastrointestinal adverse reactions and take precautions to avoid fluid depletion.

Excipients
This medicinal product contains metacresol, which may cause allergic reactions.

4.5 Interaction with other medicinal products and other forms of interaction

Lixisenatide is a peptide and is not metabolised by cytochrome P450. In in vitro studies, lixisenatide
did not affect the activity of cytochrome P450 isozymes or human transporters tested.

The delay of gastric emptying with lixisenatide may reduce the rate of absorption of orally
administered medicinal products. Patients receiving medicinal products of either a narrow therapeutic
ratio or medicinal products that require careful clinical monitoring should be followed closely,
especially at the time of initiation of lixisenatide treatment. These medicinal products should be taken
in a standardised way in relation to lixisenatide. If such medicinal products are to be administered with
food, patients should be advised to, if possible, take them with a meal when lixisenatide is not
administered.

For oral medicinal products that are particularly dependent on threshold concentrations for efficacy,
such as antibiotics, patients should be advised to take those medicinal products at least 1 hour before
or 4 hours after lixisenatide injection.

Gastro-resistant formulations containing substances sensitive to stomach degradation, should be
administered 1 hour before or 4 hours after lixisenatide injection.

Paracetamol

Paracetamol was used as a model medicinal product to evaluate the effect of lixisenatide on gastric
emptying. Following administration of a single dose of paracetamol 1000 mg, paracetamol AUC and
t1» were unchanged whatever the timing of its administration (before or after the lixisenatide
injection). When administered 1 or 4 hours after 10-mcg lixisenatide , Cax O paracetamol was
decreased by 29% and 31% respectively and median t.x was delayed by 2.0 and 1.75 hours
respectively. A further delay in ty. and a reduced Cpax Of paracetamol have been predicted with the
20 mcg maintenance dose.

No effects on paracetamol Crax and tyax Were observed when paracetamol was administered 1 hour
before lixisenatide.

Based on these results, no dose adjustment for paracetamol is required but the delayed t..x observed
when paracetamol is administered 1-4 hours after lixisenatide should be taken into account when a
rapid onset of action is required for efficacy..

Oral contraceptives

Following administration of a single dose of an oral contraceptive medicinal product (ethinylestradiol
0.03 mg/levonorgestrel 0.15 mg) 1 hour before or 11 hours after 10 mcg lixisenatide, the Cpax, AUC,
typ and tmax OF ethinylestradiol and levonorgestrel were unchanged.

Administration of the oral contraceptive 1 hour or 4 hours after lixisenatide did not affect AUC and ty;
of ethinylestradiol and levonorgestrel, whereas Cax Of ethinylestradiol was decreased by 52% and
39%respectively and Cp.« Of levonorgestrel was decreased by 46% and 20%, respectively and median
tmax Was delayed by 1 to 3 hours.

The reduction in Cy. is of limited clinical relevance and no dose adjustment for oral contraceptives is
required.
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Atorvastatin

When lixisenatide 20 mcg and atorvastatin 40 mg were co-administered in the morning for 6 days, the
exposure to atorvastatin was not affected, while Cy,.x was decreased by 31% and tn.x was delayed by
3.25 hours.

No such increase for tm.x Was observed when atorvastatin was administered in the evening and
lixisenatide in the morning but the AUC and C,.x of atorvastatin were increased by 27% and 66%
respectively.

These changes are not clinically relevant and therefore, no dose adjustment for atorvastatin is required
when co-administered with lixisenatide.

Warfarin and other coumarin derivatives

After concomitant administration of warfarin 25 mg with repeated dosing of lixisenatide 20 mcg, there
were no effects on AUC or INR (International Normalised Ratio) while C,« was reduced by 19% and
tmax Was delayed by 7 hours.

Based on these results, no dose adjustment for warfarin is required when co-administered with
lixisenatide; however, frequent monitoring of INR in patients on warfarin and/or coumarin derivatives
is recommended at the time of initiation or ending of lixisenatide treatment.

Digoxin

After concomitant administration of lixisenatide 20 mcg and digoxin 0.25 mg at steady state, the AUC
of digoxin was not affected. The tys« Of digoxin was delayed by 1.5 hour and the Cyax Was reduced by
26%.

Based on these results, no dose adjustment for digoxin is required when co-administered with
lixisenatide.

Ramipril

After concomitant administration of lixisenatide 20 mcg and ramipril 5 mg during 6 days, the AUC of
ramipril was increased by 21% while the Cy.x Was decreased by 63%. The AUC and Cy,, of the active
metabolite (ramiprilat) were not affected. The tm.x Of ramipril and ramiprilat were delayed by
approximately 2.5 hours.

Based on these results, no dose adjustment for ramipril is required when co-administered with
lixisenatide.

4.6  Fertility, pregnancy and lactation

Women of childbearing potential
Lyxumia is not recommended in women of childbearing potential not using contraception.

Pregnancy
There are no adequate data from the use of Lyxumia in pregnant women. Studies in animals have

shown reproductive toxicity (see section 5.3). The potential risk for humans is unknown. Lyxumia
should not be used during pregnancy. The use of insulin is recommended instead. If a patient wishes to
become pregnant, or pregnancy occurs, treatment with Lyxumia should be discontinued.

Breast-feeding
It is unknown if Lyxumia is excreted in human milk. Lyxumia should not be used during
breast-feeding.

Fertility
Animal studies do not indicate direct harmful effects with respect to fertility.

4.7  Effects on ability to drive and use machines
Lyxumia has no or negligible influence on the ability to drive or use machines.When used in
combination with a sulphonylurea or a basal insulin, patients should be advised to take precautions to

avoid hypoglycaemia while driving and using machines.
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4.8 Undesirable effects

Summary of the safety profile

Over 2,600 patients have received Lyxumia either alone or in combination with metformin, a
sulphonylurea (with or without metformin) or a basal insulin (with or without metformin, or with or
without a sulphonylurea) in 8 large placebo- or active-controlled phase 11 studies.

The most frequently reported adverse reactions during clinical studies were nausea, vomiting and
diarrhoea. These reactions were mostly mild and transient.

In addition, hypoglycaemia (when Lyxumia was used in combination with a sulphonylurea and/or a
basal insulin) and headache occurred.

Allergic reactions have been reported in 0.4% of Lyxumia patients.

Tabulated list of adverse reactions

Adverse reactions reported from placebo- and active-controlled phase 111 studies over the entire
treatment period are presented in Table 1. The table presents adverse reactions that occurred with an
incidence >5% if the frequency was higher among Lyxumia treated patients than patients treated with
all comparators. The table also includes adverse reactions with a frequency >1% in the Lyxumia group
if the frequency was greater than 2 times the frequency for all comparators group.

Frequencies of adverse reactions are defined as: very common; >1/10; common: >1/100 to <1/10;
uncommon: >1/1,000 to <1/100; rare: >1/10,000 to <1/1,000; very rare: <1/10,000).

Within each system organ class, adverse reactions are presented in order of decreasing frequency.
Table 1 : Adverse reactions reported in placebo- and active-controlled phase 111 studies during the

entire treatment period (including the period beyond the main 24-week treatment period in studies
with >76 weeks of total treatment).
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System Organ Class

Frequency of occurrence

Very common

Common

Uncommon

Infections and
infestations

Influenza

Upper respiratory tract
infection

Cystitis

Viral infection

Immune system
disorders

Anaphylactic reaction

Metabolism and
nutrition disorders

Hypoglycaemia (in
combination with a
sulphonylurea and / or
a basal insulin)

Hypoglycaemia (in
combination with
metformin alone)

Nervous system Headache Dizziness
disorders Somnolence
Gastrointestinal Nausea Dyspepsia
disorders Vomiting
Diarrhoea
Skin and Urticaria
subcutaneous tissue
disorders
Musculoskeletal and Back pain

connective tissue
disorders

General disorders
and administration
site conditions

Injection site pruritus

Description of selected adverse reactions

Hypoglycaemia

In patients taking Lyxumia in monotherapy, symptomatic hypoglycaemia occurred in 1.7% of
lixisenatide treated patients and in 1.6% of placebo treated patients. When Lyxumia is used in
combination with metformin alone, symptomatic hypoglycaemia occurred in 7.0% of lixisenatide
patients and in 4.8% of placebo patients during the entire treatment period.

In patients taking Lyxumia in combination with a sulphonylurea and metformin, symptomatic
hypoglycaemia occurred in 22.0% of lixisenatide treated patients and in 18.4% of placebo treated
patients during the entire treatment period (3.6% absolute difference). When Lyxumia is used in
combination with a basal insulin with or without metformin, symptomatic hypoglycaemia occurred in
42.1% of lixisenatide patients and in 38.9% of placebo patients during the entire treatment period
(3.2% absolute difference).

During the entire treatment period, when Lyxumia was given with a sulphonylurea alone, symptomatic
hypoglycaemia occurred in 22.7% of lixisenatide treated patients versus 15.2% with placebo (7.5%
absolute difference). When Lyxumia was given with a sulphonylurea and a basal insulin, symptomatic
hypoglycaemia occurred in 47.2% of lixisenatide treated patients compared to 21.6% with placebo
(25.6% absolute difference).

Overall, the incidence of severe symptomatic hypoglycaemia was uncommon (0.4% in lixisenatide
patients and 0.2% in placebo patients) during the entire treatment period of the Phase 11 placebo-

controlled studies.
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Gastrointestinal disorders

Nausea and vomiting were the most frequently reported adverse reactions during the main 24-week
treatment period. The incidence of nausea was higher in the lixisenatide group (26.1%) compared to
the placebo group (6.2%) and the incidence of vomiting was higher in the lixisenatide group (10.5%)
than in the placebo group (1.8%). They were mostly mild and transient and occured during the first 3
weeks after starting treatment. Thereafter, they progressively decreased during the following weeks.

Injection site reactions

Injections site reactions were reported in 3.9% of the patients receiving Lyxumia while they were
reported in 1.4% of patients receiving placebo during the main 24-week treatment period. The
majority of reactions were mild in intensity and usually did not result in discontinuation of the
treatment.

Immunogenicity

Consistent with the potentially immunogenic properties of medicinal products containing proteins or
peptides, patients may develop anti-lixisenatide antibodies following treatment with Lyxumia and, at
the end of the main 24-week treatment period in placebo-controlled studies, 69.8% of lixisenatide
patients had a positive antibody status. The percentage of patients who were antibody positive was
similar at the end of the entire 76-week treatment period. At the end of the main 24-week treatment
period, 32.2% of the patients having a positive antibody status had an antibody concentration above
the lower limit of quantification, and at the end of the entire 76-week treatment period, 44.7% of the
patients had an antibody concentration above the lower limit of quantification. After stopping the
treatment, few antibody positive patients were followed up for antibody status; the percentage
decreased to approximately 90% within 3 months and 30% at 6 months or beyond.

The change in HbA;. from baseline was similar regardless of the antibody status (positive or negative).
Of lixisenatide-treated patients with HbAlc measurement, 79.3% had either a negative antibody status
or an antibody concentration below the lower limit of quantification and the other 20.7% of patients
had a quantified antibody concentration. In the subset of patients (5.2%) with the highest antibody
concentrations, the mean improvement in HbA;. at Week 24 and at Week 76 was in a clinically
relevant range; however there was variability in the glycaemic response and 1.9% had no decrease in
HbA,..

The antibody status (positive or negative) is not predictive of the reduction of HbA, for an individual
patient.

There was no difference in the overall safety profile in patients regardless of the antibody status with
the exception of an increase of the incidence of injection site reactions (4.7% in antibody-positive
patients compared to 2.5% in antibody-negative patients during the entire treatment period). The
majority of injection site reactions were mild, regardless of antibody status.

There was no cross-reactivity versus either native glucagon or endogenous GLP-1.

Allergic reactions

Allergic reactions possibly associated with lixisenatide (such as anaphylactic reaction, angioedema
and urticaria) have been reported in 0.4% of lixisenatide patients while possibly associated allergic
reactions occurred in less than 0.1% of placebo patients during the main 24-week treatment period.
Anaphylactic reactions were reported in 0.2% of the lixisenatide treated patients vs. none in the
placebo group. Most of these reported allergic reactions were mild in severity. One case of
anaphylactoid reaction was reported during clinical trials with lixisenatide.

Heart rate

In a study in healthy volunteers, a transient rise in heart rate has been observed after administration of
lixisenatide 20 mcg. Cardiac arrhythmias particularly tachycardia (0.8% vs <0.1%) and palpitations
(1.5% vs 0.8%) have been reported in lixisenatide patients compared to placebo treated patients.
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Withdrawal

The incidence of treatment discontinuation due to adverse events was 7.4% for Lyxumia compared to
3.2% in the placebo group during the main 24-week treatment period. The most common adverse
reactions which led to treatment discontinuation in the lixisenatide group were nausea (3.1%) and
vomiting (1.2%).

4.9 Overdose

During clinical studies, doses up to 30 mcg of lixisenatide twice a day were administered to type 2
diabetic patients in a 13-week study. An increased incidence of gastrointestinal disorders was
observed.

In case of overdose, appropriate supportive treatment should be initiated according to the patient’s
clinical signs and symptoms and the lixisenatide dose should be reduced to the prescribed dose.

5. PHARMACOLOGICAL PROPERTIES
5.1 Pharmacodynamic properties
Pharmacotherapeutic group: Not yet assigned ATC code: Not yet assigned

Mechanism of action

Lixisenatide is a selective GLP-1 receptor agonist. The GLP-1 receptor is the target for native GLP-1,
an endogenous incretin hormone that potentiates glucose-dependent insulin secretion from the
pancreatic beta cells.

Lixisenatide action is mediated via a specific interaction with GLP-1 receptors, leading to an increase
in intracellular cyclic adenosine monophosphate (CAMP). Lixisenatide stimulates insulin secretion
when blood glucose is increased but not at normoglycaemia, which limits the risk of hypoglycaemia.
In parallel, glucagon secretion is suppressed. In case of hypoglycaemia, the rescue mechanism of
glucagon secretion is preserved.

Lixisenatide slows gastric emptying thereby reducing the rate at which meal-derived glucose appears
in the circulation.

Pharmacodynamic effects

When administered once daily, lixisenatide improves glycaemic control through the immediate and
sustained effects of lowering both post-prandial and fasting glucose concentrations in patients with
type 2 diabetes.

This effect on post-prandial glucose was confirmed in a 4-week study versus liraglutide 1.8 mg once a
day. Reduction from baseline in the AUC g.30.4:30n OF plasma glucose after a test-meal

was: -227.25 h*mg/dL (-12.61 h*mmol/L) in the lixisenatide group and -72.83 h*mg/dL (-

4.04 h*mmol/L) in the liraglutide group.

Clinical efficacy and safety

The effects of Lyxumia on glycaemic control were evaluated in six randomised double-blind,
placebo-controlled clinical studies and one randomised, open-label, active-controlled study versus
exenatide.

These studies included 3,825 patients with type 2 diabetes (2,445 patients randomised to lixisenatide),
48.2% men and 51.8% women.

768 subjects (447 randomised to lixisenatide) were >65 years of age and 103 subjects (57 randomised
to lixisenatide) were >75 years of age.

In the completed Phase 111 studies, it was observed that more than 90% of the patient population was
able to remain on the once daily maintenance dose of 20 mcg Lyxumia at the end of the main 24-week
treatment period.

¢ Glycaemic control
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Add-on combination therapy with oral antidiabetics

Lyxumia in combination with metformin, a sulphonylurea, pioglitazone or a combination of these
agents showed statistically significant reductions in HbA,., in fasting plasma glucose and in 2-hour
post-prandial glucose after a test-meal compared to placebo at the end of the main 24-week treatment
period (tables 2 and 3). The HbA,. reduction was significant with once-daily administration, whether
administered morning or evening.

This effect on HbA was sustained in long term studies for up to 76 weeks.

Add-on treatment to metformin alone

Table 2: Placebo-controlled studies in combination with metformin (24-week results).

Metformin as background therapy

Lixisenatide Placebo Lixisenatide 20 mcg Placebo
20 mcg (N=159) (N=170)
(N=160)

Morning Evening
(N=255)  (N=255)

Mean HbA;. (%0)

Baseline 7.99 8.03 8.07 8.07 8.02
LS mean change from baseline -0.92 -0.42 -0.87 -0.75 -0.38
Patients (%) achieving HbA .
<7.0% 47.4 24.1 43.0 40.6 22.0
Mean body weight (kg)
Baseline 90.30 87.86 90.14 89.01 90.40
LS mean change from baseline -2.63 -1.63 -2.01 -2.02 -1.64

In an active-controlled study, Lyxumia once daily showed an HbA;. reduction of -0.79% compared to
-0.96% with exenatide twice daily at the end of the main 24-week treatment period with a mean
treatment difference of 0.17% (95% CI: 0.033, 0.297) and a similar percentage of patients achieved an
HbA . less than 7% in the lixisenatide group (48.5%) and in the exenatide group (49.8%).

The incidence of nausea was 24.5% in the lixisenatide group compared to 35.1% in the exenatide
twice daily group and the incidence of symptomatic hypoglycaemia with lixisenatide was 2.5% during
the 24-week main treatment period compared to 7.9% in the exenatide group.
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Add-on treatment to a sulphonylurea alone or in combination with metformin

Table 3: Placebo-controlled study in combination with a sulphonylurea (24-week results)

Sulphonylurea as background therapy
with or without metformin

Lixisenatide 20 mcg Placebo
(N=570) (N=286)
Mean HbA,. (%)
Baseline 8.28 8.22
LS mean change from
baseline -0.85 -0.10
Patients (%) achieving
HbA,. <7.0% 36.4 13.5
Mean body weight (kg)
Baseline 82.58 84.52
LS mean change from
baseline -1.76 -0.93

Add-on treatment to pioglitazone alone or in combination with metformin

In a clinical study, the addition of lixisenatide to pioglitazone with or without metformin, in patients
not adequately controlled with pioglitazone, resulted in an HbA;. decrease from baseline of 0.90%,
compared to a decrease from baseline of 0.34% in the placebo group at the end of the 24-week main
treatment period. At the end of the 24-week main treatment period, 52.3% of the lixisenatide patients
achieved an HbA, less than 7 % compared to 26.4% in the placebo group.

During the 24-week main treatment period, nausea was reported in 23.5% in the lixisenatide group
compared to 10.6% in the placebo group and symptomatic hypoglycaemia was reported in 3.4% of the
lixisenatide patients compared to 1.2% in the placebo group.
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Add-on combination therapy with a basal insulin

Lyxumia given with a basal insulin alone, or with a combination of a basal insulin and metformin, or a
combination of a basal insulin and a sulphonylurea resulted in statistically significant reductions in
HbA. and in 2-hour post-prandial glucose after a test-meal compared to placebo.

Table 4: Placebo-controlled studies in combination with a basal insulin (24-week results)

Basal insulin as background therapy | Basal insulin as background therapy
Alone or in combination with Alone or in combination with a
metformin sulphonylurea *
Lixisenatide Placebo Lixisenatide Placebo
20 mcg (N=166) 20 mcg (N=157)
(N=327) (N=154)
Mean HbA . (%)
Baseline 8.39 8.38 8.53 8.53
LS mean change
from baseline -0.74 -0.38 -0.77 0.11
Patients (%) achieving
HbA;; <7.0% 28.3 12.0 35.6 5.2
Mean duration of
treatment with basal 3.06 3.2 2.94 3.01
insulin at baseline
(years)
Mean change in basal
insulin dose (U)
Baseline 53.62 57.65 24.87 24.11
LS mean change
from baseline -5.62 -1.93 -1.39 -0.11
Mean body weight
(kg)
Baseline 87.39 89.11 65.99 65.60
LS mean change
from baseline -1.80 -0.52 -0.38 0.06

*performed in Asian population

A clinical study was conducted in insulin-naive patients insufficiently controlled on oral antidiabetic
agents. This study consisted of a 12-week run-in period with introduction and titration of insulin
glargine and of a 24-week treatment period during which patients receive either lixisenatide or placebo
in combination with insulin glargine and metformin with or without thiazolidinediones. Insulin
glargine was continuously titrated during this period.

During the 12 week run-in period, addition and titration of insulin glargine resulted approximately in
an HbA,. decrease of 1%. The addition of lixisenatide led to a significantly greater HbA,. decrease of
0.71% in the lixisenatide group compared to 0.40% in the placebo group. At the end of the 24-week
treatment period, 56.3% of the lixisenatide patients achieved an HbA. less than 7 % compared to
38.5% in the placebo group.

During the 24-week treatment period, 22.4% lixisenatide patients reported at least one symptomatic
hypoglycaemic event compared to 13.5% in the placebo group. The incidence of hypoglycaemia was
mainly increased in the lixisenatide group during the first 6 weeks of treatment and thereafter, was
similar to the placebo group.

e Fasting plasma glucose
The reductions in fasting plasma glucose obtained with Lyxumia treatment ranged from 0.42 mmol/L
to 1.19 mmol/L from baseline at the end of the main 24-week treatment period in placebo-controlled
studies.
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e Post-prandial glucose
Treatment with Lyxumia resulted in reductions in 2-hour post-prandial glucose after a test-meal
statistically superior to placebo whatever the background treatment.
The reductions with Lyxumia ranged from 4.51 to 7.96 mmol/L from baseline at the end of the main
24-week treatment period across all studies in which post-prandial glucose was measured; 26.2% to
46.8% of patients had a 2-hour post-prandial glucose value below 7.8 mmol/L.

e Body weight
Treatment with Lyxumia in combination with metformin and/or a sulphonylurea resulted in a

sustained body weight change from baseline in all controlled studies in a range from - 1.76 kg to -
2.96 kg at the end of the main 24-week treatment period.

Body weight change from baseline in a range from - 0.38 kg to - 1.80 kg was also observed in
lixisenatide patients receiving stable basal insulin dose, alone or in combination with metformin or a
sulphonylurea.

In patients newly started on insulin, body weight remained almost unchanged in the lixisenatide group
while an increase was shown in the placebo group.

Body weight reduction was sustained in long term studies up to 76 weeks.

The body weight reduction is independent from the occurrence of nausea and vomiting.

e Beta cell function
Clinical studies with Lyxumia indicate improved beta-cell function as measured by the homeostasis
model assessment for beta-cell function (HOMA-p).
Restoration of first phase insulin secretion and improved second phase insulin secretion in response to
an intravenous bolus of glucose were demonstrated in patients with type 2 diabetes (n=20) after a
single dose of Lyxumia.

e Cardiovascular evaluation
No increase in mean heart rate in patients with type 2 diabetes was seen in all placebo controlled phase
I studies.
Mean systolic and diastolic blood pressure reductions up to 2.1 mmHg and up to 1.5 mmHg
respectively were observed in phase I11 placebo-controlled studies.

A meta-analysis of all independently adjudicated cardiovascular events (CV death, non-fatal
myocardial infarction, non-fatal stroke, hospitalization for unstable angina, hospitalization for heart
failure and coronary revascularization procedure) from 8 phase 111 placebo-controlled studies which
included 2673 type 2 diabetes patients treated with lixisenatide and 1448 patients treated with placebo
showed a hazard ratio of 1.03 (95% confidence interval 0.64, 1.66) for lixisenatide versus placebo.
The number of events in the clinical studies was low (1.9% in lixisenatide treated patients and 1.8% in
placebo treated patients), precluding firm conclusions. The incidence of the individual CV events
(lixisenatide vs placebo) was: CV death (0.3% vs 0.3%), non-fatal myocardial infarction (0.4% vs
0.4%), non-fatal stroke (0.7% vs 0.4%), hospitalization for unstable angina (zero vs 0.1%),
hospitalization for heart failure (0.1% vs zero), and coronary revascularization procedure (0.7% vs
1.0%).

Paediatric population

The European Medicines Agency has deferred the obligation to submit the results of studies with
Lyxumia in one or more subsets of the paediatric population in type 2 diabetes mellitus (see section
4.2 for information on paediatric use).

5.2 Pharmacokinetic properties

Absorption
Following subcutaneous administration to patients with type 2 diabetes, the rate of lixisenatide

absorption is rapid and not influenced by the dose administered. Irrespective of the dose and whether
lixisenatide was administered as single or multiple doses, the median tma is 1 to 3.5 hours in patients
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with type 2 diabetes. There are no clinically relevant differences in the rate of absorption when
lixisenatide is administered subcutaneously in the abdomen, thigh, or arm.

Distribution

Lixisenatide has a moderate level of binding (55%) to human proteins.

The apparent volume of distribution after subcutaneous administration of lixisenatide (Vz/F) is
approximately 100 L.

Biotransformation and elimination

As a peptide, lixisenatide is eliminated through glomerular filtration, followed by tubular reabsorption
and subsequent metabolic degradation, resulting in smaller peptides and amino acids, which are
reintroduced in the protein metabolism.

After multiple dose administration in patients with type 2 diabetes, mean terminal half-life was
approximately 3 hours and the mean apparent clearance (CL/F) about 35 L/h.

Special populations

Patients with renal impairment

There were no relevant differences in mean C,.x and AUC of lixisenatide between subjects with
normal renal function and subjects with mild impaired renal function (creatinine clearance calculated
by the Cockcroft-Gault formula 50-80 ml/min). In subjects with moderate renal impairment (creatinine
clearance 30-50 ml/min) AUC was increased by 24% and in subjects with severe renal impairment
(creatinine clearance 15-30 ml/min) AUC was increased by 46%.

Patients with hepatic impairment
As lixisenatide is cleared primarily by the kidney, no pharmacokinetic study has been performed in
patients with acute or chronic hepatic impairment. Hepatic dysfunction is not expected to affect the
pharmacokinetics of lixisenatide.

Gender
Gender has no clinically relevant effect on the pharmacokinetics of lixisenatide.

Race
Ethnic origin had no clinically relevant effect on the pharmacokinetics of lixisenatide based on the
results of pharmacokinetic studies in Caucasian, Japanese and Chinese subjects.

Elderly

Age has no clinically relevant effect on the pharmacokinetics of lixisenatide. In a pharmacokinetic
study in elderly non diabetic subjects, administration of lixisenatide 20 mcg resulted in a mean
increase of lixisenatide AUC by 29% in the elderly population (11 subjects aged 65 to 74 years and 7
subjects aged >75 years) compared to 18 subjects aged 18 to 45 years, likely related to reduced renal
function in the older age group.

Body weight
Body weight has no clinically relevant effect on lixisenatide AUC.

5.3  Preclinical safety data

Non-clinical data reveal no special hazards for humans based on conventional studies of safety
pharmacology and toxicology.

In 2-year subcutaneous carcinogenicity studies, non-lethal C-cell thyroid tumors were seen in rats and
mice and are considered to be caused by a non-genotoxic GLP-1 receptor-mediated mechanism to

which rodents are particularly sensitive. C-cell hyperplasia and adenoma were seen at all doses in rats
and a no observed adverse effect level (NOAEL) could be not defined. In mice, these effects occurred
at exposure ratio above 9.3-fold when compared to human exposure at the therapeutic dose. No C-cell
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carcinoma was observed in mice and C-cell carcinoma occurred in rats with an exposure ratio relative
to exposure at human therapeutic dose of about 900-fold. In 2-year subcutaneous carcinogenicity study
in mice, 3 cases of adenocarcinoma in the endometrium were seen in the mid dose group with a
statistically significant increase, corresponding to an exposure ratio of 97-fold. No treatment-related
effect was demonstrated.

Animal studies did not indicate direct harmful effects with respect to male and female fertility in rats.
Reversible testicular and epididymal lesions were seen in dogs treated with lixisenatide. No related
effect on spermatogenesis was seen in healthy men.

In embryo-foetal development studies, malformations, growth retardation, ossification retardation and
skeletal effects were observed in rats at all doses (5-fold exposure ratio compared to human exposure)
and in rabbits at high doses (32-fold exposure ratio compared to human exposure) of lixisenatide. In
both species, there was a slight maternal toxicity consisting of low food consumption and reduced
body weight. Neonatal growth was reduced in male rats exposed to high doses of lixisenatide during
late gestation and lactation, with a slightly increased pup mortality observed.

6. PHARMACEUTICAL PARTICULARS
6.1 List of excipients

Glycerol 85%

Sodium acetate trihydrate

Methionine

Metacresol

Hydrochloric acid (for pH adjustment)

Sodium hydroxide solution (for pH adjustment)
Water for injections

6.2 Incompatibilities

In the absence of compatibility studies, this medicinal product must not be mixed with other medicinal
products.

6.3  Shelf life

2 years.

After first use: 14 days

6.4  Special precautions for storage

Store in a refrigerator (2°C - 8°C).

Do not freeze.

Store away from the freezer compartment.

After first use:

Store below 30°C. Do not freeze.

Do not store with attached needle. Keep the cap on the pen in order to protect from light.

6.5 Nature and contents of container

Type | glass cartridge with a (bromobutyl) rubber plunger, flanged caps (aluminium) with inserted
laminated sealing disks (bromobuty! rubber on the product side and polyisoprene on the outside).

Each cartridge is assembled into a disposable pen.
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Each purple pre-filled pen contains 3 ml solution, delivering 14 doses of 20 mcg.
Packs containing 1, 2 and 6 purple pre-filled pens.
Not all pack sizes may be marketed.

6.6  Special precautions for disposal and other handling

Lyxumia should not be used if it has been frozen.

Lyxumia can be used with 29 to 32 gauge disposable pen needles. Pen needles are not included.
The patient should be instructed to discard the needle after each use in accordance with local
requirements and to store the pen without the needle attached. This helps prevent contamination and
potential needle blockage. The pen is to be used for one patient only.

Any unused medicinal product or waste material should be disposed of in accordance with local
requirements.

7. MARKETING AUTHORISATION HOLDER

sanofi-aventis groupe

54, rue La Boétie

F — 75008 Paris

France

8. MARKETING AUTHORISATION NUMBER(S)

EU/1/12/811/002 (1 pre-filled pen)

EU/1/12/811/003 (2 pre-filled pens)
EU/1/12/811/004 (6 pre-filled pens)

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

10. DATE OF REVISION OF THE TEXT

Detailed information on this medicinal product is available on the website of the European Medicines
Agency http://www.ema.europa.eu.
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HFIEFTE RO 49.5 ) UL TR~ v A lc>
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F 2T FHRBEMEERE OERIREIC BT 5 %
B % S T RO, 2 L2 U500
OLTSHER. 5, s60d 2 L2 21205 B J U°2.4505 1 C
ol

HACN 2 BB PRI 88 S ARN01320ug % AR T8 L7z & S osE ik
BB 2HEWBE T X -5

ECacs N Crax.ss toacss t2,ss AUC, ss CLsy/F
(ug) (pg/mL) (h) (h) (pg-h/mL) | (L/h)
10 20 76.5 1.50 212 340 294
(31.3%) | (0.480, 250) | (27.4%) (38.0%) (50.6%)
2 16 163 1.75 245 785 255
(355%) | (0480, 2.50) | (21.5%) (46.6%) (45.0%)

SS D EHIREET, CLse/F 1 EHIRBICBUI 2 A 0oey s )77 A
RATFIE (LB R
TEL) mgefii (M, ek Aii)

250
3
izoo - o 10ug
) —0—20ug
% 150 |
T
=
.‘\
3100
o
",\—
T 50L
kg
=
0 Il Il Il Il Il J
0 2 4 6 8 10 12

PG (h)
FARA 2 BB G % AAIL0 L 1320ug% 1 H L IS T L7z b &
DEHIREEI B 2 M) F 3 b FF RS (FRMESD)
2. R (SEAT—45)”
AR Jr O A R 436 D ¥ 7 B iR (R, LR,
KBRER) (CARFN0ugZ MR TG L& &, I
HAZH T B MR NAL FT7RXAL S €Y F 1 (AUC,ME
[90% fE X H]) 1%, EREE <106 [093, 1.21] KUYk
RERC1.00 [0.88, 1.14] TH o720
3. M
HAN 2 BUBE R B VAR F 1 0ug % BN K T 45 L 7z
EE OGS GRITEIM) 1396LTH - 72" AH
Dt b EE7 AHEA~OEAIE. £500~50,000pg/mL
DEEIZBWT, 55%Tdh -7 (invitro) .
4. X, et
RTF R ThHARANL, FEHEN 72 A S HBIIC L -
TNERRTFIEROT I BRI HBIN, XTFFK
CE¥ 5+ R50kDaki) (35 A # o bR FEI &



RFICEVHEERTLLEEZOND, KFOL bILAEH
2B B AEHEIER IR CRIR35RH) Th -
7= (in vitro) o
AR#NZ, CYP#T-F (CYPLA. CYP2B6, CYP2C9, CYP3A)
T BFENEH 2 RS otz Ty CYPHT-H
(CYP1A2, CYP2B6. CYP2C8. CYP2C9. CYP2C19,
CYP2D6., CYP3A) KT 2MEEHZ RS R o7
(in vitro) o
AHNE, €+ FF v AK—%— (hOCT2. hOATPIB1)
WX B IHEEH 2R & 4o 72 (invitro) o

5. BEfpeEERE GWEATF—4)7
BESREIE RS (7 LT F =2 )75 YA (Cly):
>80mL/min), HEEEREEREEE (CLy © 50mL/min
DL 180mL/minbh T ). H A& BEE B RERE B (CLeg ¢
30mL/minPl_E50mL/minA ) K OVH B2 B AR AE R =
# (CLg © 30mL/miniili) % 8 B AH 5 ug™ % M|
TP L2k & RADC,, 3 BHEREIEH P & I
BLC, BE, PEEROCEERREREESETEN
FNH1L0. 1O TL3RETH D AUC XL, 12K T15
BThotze 7o BHRRIEEEEE, BE, PSE
To OVER B BB I S FR 2 Dt 0, 13 F M E 2,62, 241, 2.62
R O287 T - 72,
) AAOBEAEE 1 H 1 10ug. HAEIE 1 H 1 F20ugTH %,

6. =WE GEATF—%)"
T R (656~793%. CLgg : 50.5~91.8mL/min)
T OF AR e S (24~445%. CLoy & 824~1639mL/
min) F18FNIAH % 20ugHiml Bz TH 5 L7z & &, Cou
B TH 720 DD, HEERBEERELE CTIZAUCLH
FILIERI Ut 3R LOEEE L 72

7. EMMEMER HRAT—4%)
TR R B 15BN AHI0ugix G- 1 Wy 12 313 4 W i
BICTEFT7 I 7 21000mgz HEPRE Lz &,
AFFE G LK LT TR N7 I ) 720Dt (F
Jefilf) 1 E N ZNA50MERH KL 02000 BHCHER Ly Coa
3 ENENTI% R T69%ITAL T L7245, AUCLIZH T 5
WEIIRD ON Do Tz KFFG O 1 REHFTHZT &
NI T2 REGLZEE, TRENTI ) TV
DOIEYBREIELEI A S N5 727
F 72 ARANOugl BITRAEIE, AHI20ugs 7 V7 7 1)
Y. FIFIN, TEUWNRZRAYF O NEFIYITXFV %
BEFH L 7= M A B ORS H 2 T RITRT, AR
ERICTERORIIEZHES L &, #RIENC,, 1T
P Ut/ B HE U720 — 5 RFNFR G- 1 R AR
C R 2 35 Lo & & BOBITE Oy E)EICE
bR oL drole B, KFETVT 71 v &2
U7 RERIC B W T, INRDIERIZFED S
Moz,

Ao Coat AUCH (-3
SEINE S N - . o
X (min) [90% R ] | [90%E X ] (€ED)
“60 |15 097 097 0
TENTI TV [078,1.19] | [093,1.02] | (=150, 1.75)
(1,000mg) 071 095 2.00
+60 |15
[057,087] | [090,0991 | (-200,450)
TENTI /T2 069 096 175
(1,000mg) * [0.56,085] | [091, 1.01] (0, 3.25)

SR PGk N Coaell AUCHK -3
" (min) [90%fRHIK ] | [O0%EMIKI] | (HEpH)
frmpidie s
60 |25 093 101 0
IFZNVIANGY [0.84, 1.02] [090, 1.14] | (=150, 1.03)
F— (003mg) 048 096 200
+60 |25
[043,053] | [085,1.09] |(-007,10.00)
60 |25 1.01 1.01 0
LK VA A b (089, 1.16] | [085,1.20] | (-103, 1.03)
LV (0.15mg)
g w60 |2 054 1.00 300

[0.48, 0.62] [0.84, 1.19] | (=050, 7.03)

IV77)y (25mg) | +30

081 1.01 7.00

- 12 1] 2
SUNTTY Y 16| 068096 | 0851210 |(~002 1100

F3I7)NV (5mg)| +30

037 121 227
g
7370 %1 10290461 | [106139] | (010,575)
- 102 L 299
=5 I 1 —
73707=F %0 r092 114] | 1106116 | (~134 500
e 5| 089 108 325
T RURRY T [055,086] | [099,118] | (-097,900)
(40mg) ) , 1.66 127 -036
FIZEIRI36 | 1y g6 9030 | 118 136) | (-298 252)
SETSS o g 0T 094 124
(025mg) [064,086] | [087,101] | (-498 352)

PG - AABG R e O R DE OG-, AUC © AUC,JUZAUC,,
o ARFNGE R BG-We/ ARAIEGWE, 7%  AHKIPE 3G (e i) — A
PG (hJefil)

) TR NT I 72 VARG (77 RS-0 1R Lol

[ ERPRAIE ]

W ORERD LOCFE (Last observation carried forward)

P L7z,

1. By
BHPED - BT Y ba— VA4 2 BUBEIR
FEH361H (HARNASBIE L) kg e LT, AHK120ug
(12061™) X377 &K (12260) % 1 H 1, 12360
RO L7z (% 10ugTRMG L. 1EB#%IC15ug. 5
2 1AM EIC20ug~Bm U728 5-8F) o F20H Rk FEA
HHTHHRX—=ZF 4 H 5855128 F TOHbALcD
AR (/b 3P = BEERRE) X, ARHI20ught
T-073+0.116%. 77 EHRHET-019+0.121%TH D
7T R L THEMTICHE R T 2R L7 (p<
00001), F72. R—AF 4 bk b12HE cCoORS
BT E O IMAEE (2 KEf%) OBIbE R/ Fe i +
PEAERR ) 12, RHFI20ughE T -81.2+10.30mg/dL. 77
Y ARHET-116=1014mg/dLTH ). 77 L REEITH L
THATICHE LR T 2R L7z (p<0.0001)s N—RAF
A U OH5128 F TOZREIFMEEOZ{LE R/
TIECE A = BRI ) X, ARF20ught T -122+
445mg/dL. 77t AR ET34+460 mg/dLTH - 72,
HARANEFHTIZ. R=25 4 o512 F o
HbAlcOZALE (/b 3Pl + BEER ) 13, K
#20ught T —077+0235%. 7 7 & K T -036=
0340% TH o720 X—=ZA T4 U HHHKL512H F Tolll
P OZALE (/g £ BaERE) 3, A%
BT RO MM (2 R CTIEAKI20ugl ¢ -103.7
+21.82mg/dL. 7 7 £ R#E T -34+31.34mg/dLTH 1 |
2% J5 IR RS A CUE AR H20ughE © —52+84Img/dL. 7
T R T48+1208mg/dLTH - 72,




9.004 000 7T kK
8.75+ ooo A

8.50
8254

8.00

HbAlc (%)

7.754
7.50
7.25+

7.00

0 4 3 12 GH)
HbAlc (%) R (CFMMHEE) (4ER)

AR OMAEE (2 RpH%) % bR (44H)

HbAle (%)

9.004 ooo 77K
875 oo /i

8.50+
8.25
8.00+
7.75+
7.50

7.25+

7.00+

0 812 2% 36 44 52 60 68  76CH)
HbAlc (%) O (CFMEEEERERE) (R

AP OMNE (2R ) o2 b (afE)

N=AT4 v pHE5128Y F TOZILE (mg/dL) "
(B = Fe T34 + B Gl

95% 15 1 IX i
77 X (n=54) AHI20ught (n=53) L95% 151 B

N=2F4 b8 $ TOE{LR (mg/dL) A
(b = Fe P4 = B i

95 % 15 B IX [
TIERM (n=120) | AA20ught (nozte) | R

-69.6™

~116=10.14 [- 9683, —42.40]

—81.2+10.30

-107.7%

—38=88 [—12452, —9084]

—-111.5+£7.35

% 1 p<00l 7E) LOCF

SEBEPEACIBEAE D FEB (100NEDH 720 O E) &, &
HI20ught T15ME, 75 £ RETTAMFTH o720 HAN
FHTRARN20ugh: L VT F £ KB E IR
BEEAE VL L S 2 2 o 720 TESE PR AR B 5 13 L &
Lol

LAIWWKRZWILTE (EVT7FAREEOHAED)
EDHEREEY

EHRE - EEFEICMZA AV RV LT HE (7
T7THA FEEOIEHEL) TIy b=V AT5457%2
RUBE IR IR B E 8596 (HARNI27THIET) Zxtg e LT,
AKFN20ug (57361) Xix7J 1K (28661) % 1 H 1 Ml
T DL F¥e G- L7ze ZEARMEFMEE TH 5 X —
A5 A4 ¥ h 5524 F TOHbALeHZALE (/I
Fe Pl + BEHERRSE) I XAHI20ughE T — 0.85+0.061%-
75 REET-010+£0071%TH Y. 7FLREEIIH L
THATINCAHE R T 2R L 72 (p<0.0001) . F 72, N—
A5 A4 v HPE24- F TORFAMEO MBEE (2
W fR) o2 bm (/b P + FERRE) 1.
ARHN20ught T —1115+7.35mg/dL. 75 L RET-38
+882mg/dLTH V), 77 b REEIIH L THETNICHEE
BIEKTFERLE (p<00001)s R—=2AF 4 ¥ bPeh24
W F CoRBERMAEOZbE (/e FH il + 12
HEIE) 1X, AHI20ughET-178=251mg/dL. 75t
REET-64+291mg/dLTdH o 720
HRANERHTIZ, R=25 4 V26524 F T
HbAlcOZAb R (B/h F Pl + BEdERRE) 13, A
H20ughE T —087+0.106%. 7 F X R T0.24*0.135%
Tholze R=ZAF A4 UHSH524H F ToIMPEMED
AR (R/h 5P + R E) 1k, BFAmE
DOAHEME (2 BERIHE) TIEAFI20ugh T -131.6+9.82
mg/dL. 79t KB T21.8+1257mg/dLTH V. 22J§
W IR A Tl AHI20u g T - 158 +389mg/dL. 7F &
AT —41+502mg/dLTH - 720

¥ 1 p<00l &) LOCF

SEBEMEACIBEE O Z B (100N4EDH 72 ) o) &, A
WARZIV LT HIE DD T, AAI20ught T61.5M0:
75 R TRAMETH > 720 HARNTIRAHI20ughE T
971 77 L REETISMTH - 720 FIESE ML
PRI R N0 572,

ANVKZNVI LTHIBL O 7 F 4 FEOfHTIE.
RFN20ught T44.30k. 75 L KEET607:TH o720 H
KN TRAF20ughE TI71M. 75 & REET2L1ET
B o7z FIEEBEEACIBEE X, 77 RBEOHAA
1 % B OARFN20ught OFVEN 2 412780 H 7z,
EERB A XY O RIGREE S XU C8IF (X
WWRZIILPHEEOHRBED) EOGRES"
Bk - BRI 2 R B OO R R B R A
2 VEIFE (ZANVERZ Ly LT HRIE DS E) T2
vha— VARG 7 2 BRI R 3116 (H A A159
BlEte) Zxg e LT, KH20ug (15461) iz 77 ¢
K (1576)) = 1 H 1, 248 LS Lz 2EA
MEFMIEE CTHHEIR—A T4 Vo524l F T
HbAlcOZALRE (/b 3 M + BEEGR ) (3R]
20ught T —077+0137%. 77 £ FET011+0.131%T
HO. TR L THEMMICHEE R T 2R L
72 (p<00001)o F72. N—2 54 v o&KE224MET
DOEFAMGOMABE (2% oZ{bE (KA
Fe P £ BB ) k. A HI20ughE T -1435+
1077mg/dL. 75t RET-24+10.14mg/dLTH Y .
T KRB L CRATNICAE BRI T 2R L7 (p<
0.0001)0 N—RAF 4 ¥h 5P 5248 F T o225 b
EoZA bR (/I P £ BEEERE) (& AHI20u
gt T —-76%566mg/dL. 7 7 & R#E T44+544 mg/
dLTHh > 7
HARNEMTIZ, N—=2 51 ¥ 5855248 F TOHbAlLC
DA bR (/b 3 PIgE £ FRHERRE) X ARH20ugh
T—067+0.140%. 7 F £ REET045%0.135%Td - 720
N—2AF A4 ¥ ho$5248 F ToOMMPEEDEALE (i
INZ I + BRI E) 1k, AHAMBZOMBEHE (2
BRI #%) CTIEAH20ughE T —137.3+£1056mg/dL. 7 F
R TI83+10.16mg/dLTad V. 225 W IIUBE Al T 1



HbAlc (%)

A H20ughf T1.8+5.64mg/dL.

524mg/dLTdH > 720
9,00

7 5 & K #E TI91=

o000 FTtR
8.75 e-o-0
8.50
8.25+
8.00
7.754
7.50+

7.25+

7.00

0 8 12 24 ()
HbAlc (%) O (CFifEfiEiRes) (SH8R)

AR OMAEE (2 RpH%) OZ b (44H)

N=AT4 v o540 E TORILE (mg/dL) "
) L.
75 R (01=142) | A#I20ught (1=131) o
~1410°
241014 1351077 | T o

% 1 p<00l V) LOCF

—

EMEVEAR B D F6 3 (100 N4EH 72 ) ofh%) 13, h
WIS FERN IR A~ 2 Y BA E o Tk, A
F20ugTIUT7ME, 75 REETISBIMETH o720 HA
N CTIEARAN20ught TI3741F. 7 F & K # TL10350 T
Holzo

H RO RN RLA IR 4 20) VKB X AV R =
Ve L7 HlE OB Tl ARAI20ught 35350 75
L RBETIT78TH o 720 HAR AN TR AFN20ugh T
301814 7 I € RBETSLOMFTH - 720

H R SRR B IR 4 > 2) VK] (A VA= vy
L7HIE DB ED) L ofEH T, FEE A
BERE XL & N7 2o 726

E-SYE-S2))

. 1/Em*%ﬁl4~l6>

ARAIAMEDO T I /R THEB I N L XTF FTH Y,
#1757 (Heloderma Suspectum) HED T 74 4
(Exendin-4) &HFWPL7-AHGLP-1ZHAT7T T=A T
Hbo NKWEEMRT LI LIZLD, IXTFINRT
FF =LA X BRI E RS 2 L I2nA. CK
Ui R T 52 EICL DGLP-1& ) b LEMAH L Tw
bEEZBND, KENZ, GLP-IZHEEKIHEAT AT L
12 D HRENCAMPE LA S8, 7V a— AREKRTN
A YA Vi E T 5,

. RIEER

(1)fn¥ErE T1ER"

2 BIBERIEE TN TH BHZDFF v b & H 7z Bl iz
THGRBRIZBWT, AFZGICE) 7V a— A&
s (2g/kg) # MR 28 B (dook BT & JRic L
THBIIK T L7,
(2)7 )b — RISEMA > R > fER"

HEWE T v NEEEARE I\ 7zin vitro 4 ¥ A1) V5w RER
BRICBWT, AR Vo — A EETCIREA%
RET, BINVI—RRETTREA VR V%
IR & i U CH RIS S 72,

(3)7Jvh I >4 iminElER"
2 RUBEPRIG B ICARA 2 1 H 1 W, #2801 (%1
~14HH : 10ug. #15~28H H : 20ug) B F#5 L
A, E28HHICB U 2 AHAMBO VA T
¥ ML HE 3 BEAUC0gepon - 130 $E5- BIAATT I YK
TLZ BEAT—%),
) AUCyapann © EEHEWI I GHE  (RAIEE 55305 1 0

30h) 7 S EIERIUA 4 e ORAIPS-1% 4 RER3055 5 4 ¢
30h) FCUlE L2V Hh I o EEAUC

(A BENEH S BEER"
< A% H\Wizin vivoikBRIZB W T, ARFNIH KA
P B NZEHEH 2 3 L 72,

[ HxhE 7 (CEAT 2EE2HR ]
—fgE V¥ FFE

Lixisenatide
BFR 1 CysHyNg OgsS
SFE 485849
EZEEX :
His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-
Lys-GIln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-
Ile-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-
Gly-Ala-Pro-Pro-Ser-Lys-Lys-Lys-Lys-Lys-Lys-
NH,
CHBOMEKTH L,
AKIZHET R
Wi TdH %o

(a8 %]
300ug/3mL : 24

[ &F&H ]

[ EE ]

1) AR 0 2 SRR EE LB TR (AVvE=vs LT
G AV A=V L 7HI+ 2 R FIV I V)

2) FLNEHRL R BGR o ET

3) AN RN E A4 T 2 R RS BN T S
BN

4) HNER

5) FLNEE

6) FLNEH

7) FNEE

8) *hNEH

9) &R :

10) #LPrgk)

IR R LI T 4 G

RS TR T X 7 v OB

TEHERR RS RRTREAESE & oM HAE I AR

TEREREERE TV T 7 v & O EAERER

HEREREERE T 3 7V & OB B

RS 7 MVNA Y T v & OB AR RER

BB ¥ Tx Y v & OME/E R

11) PR 55 AHER  HMukes:

12) #EEHR  EIMAHRE AVK= VI LTH (EZXT7F 4 P
LOHED) L oPFHREE:

13) #EWNER - BIAHRER RSO RN A > 2 ) 3]
(AWK Ny LTHIE O ET) & OBk

14) #EERL  SEIEER  GLP-1S AR & ikl (in vitro)

15) AP © SEEEER  ZV a— KA A 2 R AR
H (in vitro)

16) Drucker DJ. : Cell Metab., 3(3), 153, 2006



17) ALPER - BB MBERETER (0 1)
18) AEPNER 2 BUBE RO R QA T AH AU (S23850 M i)
19) AEPER - SEBEAER HNEWPETRIESE (= 2)

[ CEkEERE ]
FEELHRICEEROLNERNIOE F LT FRICTHRL 2w,
77 4 R aH:

I—Ntry— ThMHHRE

T 163-1488 LA HT 16 X Vi =T H20% 2 &

7Y =% 4 %)V 0120-109-905 FAX(03)6301-3010

SHERRST -

T/ 71%RX&E4

T163-1488 REHHBEEREHE=T B20%F25



1.8 RHAXE ()
JORTTRTE

RIXE () O THEEXIERE] .
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1.8 RHAXE ()
JORTTRTE

1 MHRER TR ] RERHL

2 FUKE PRI
7272 L. TrROWTNDDIEE THORIEB GOSN WGAEICIRS,

O By, EEEEICINZ CTALKR=A Y LTH (B T7FH A4 RERESE O EETe) 2
H

QEIFPEE, EEREIONZ TR A A ) E TIPS R ) VHF] (AR =0
JLTHIE O EETe) A

[ ZEAR AL

1.1 Ak

1.1.1 EFC6015 i8R

EFC6015 3B Tlx., SUFIEFI LI SUFI + A FA/L I U CTa v b a—/LAR 14572 2 B R IR
BEEZNRIC, VX FTF e ERERE L EEOFEIMMER N2 2B Lz,

R—=2 T A VL% 24 B E TO HbAlc ODE L EOFFFE T, VX7 F REET
- 0.85%. 77 EAREET-0.10%TH -7z, HbAlcZ{LBEDO T T B AR L DE (95%EHEXME) 1%
—0.74% (-0.867,-0.621%) Th Vv, 7 Z BRI TY ) F REETIX HbAle 3HERHIIC
HEIZEKTLZ (p<0.0001) .

AARNEMTIZ, X=X T A VDD HE G4 24 HFFE TO HbAle DEALEDOTIHE L IX, U ¥
T F FHET-0.87%, 77 EREET024% Th o7z, 77 BARRELEDZE (95%EFFEXM) 13-1.10%
(—1.407,- 0.803%) Th-olz, FEAHMEFHIEE OFERIZOWT, 2EFE B ARAEMOR T—
BN N |

U&7 F FEEO HbAle DR TRIRIE, EERMLKTAANERONTH T, &E5% 76 HFIC
Dizo THERF STz,

AN == THEO A FARV I OS] (SUAIHEAI XX SUAI+ A AL UHEH) TR
5E. HbAlc BILED T T v HREEE D7 (95%IEFEXM]) 1. SUHIZ HAIR G STV 2B Tl
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1.8 FXE (F)

JORITETE

—0.85% (= 1.161,-0.543%) . SUHI+ A FF/L I UPFHEEG STV EE TIE-0.72% (- 0.857,
-0.591%) TH Y, JFHIERIDO Y T FOFHE A%If%%hk#%k%%@@ﬂ%f%
272, CMHIEIZ X% HbAle DR (F5-#% 24 HIFIZ HbAle fEAY 6.5%LL T 3T 7%A1C
TZHRE) OMFTOREE, VX v T F REHILT 7 B RBHCH L CREHYL ﬁﬁﬁﬁﬂmwgnto#
72H, HbAlcED 6.5%LL FIZiE L2 B OFIE i)%/t%%bﬁwy%uwﬁﬂﬁ)&077
YAREEAT% (132744) THY (p<0.0001) . HbAlcfEA 7%AMICE LIZBEOEGIZ) &
FF FRE36.4% (198/5444) KOT 7R REE13.5% (37/2744) Th-o7= (p<0.0001) , VF&
FF REHIC Lo THERBE A% OME D > b — L OEBEIc >\ CH i L, 2 i PPG 2L &
DOFEMZE (95%(EHEXRE]) 13— 5.98 mmol/L (—6.912,—5.043 mmol/L) TH V., VX&) F FHET
X7 7 B RBEC A THREFIICHEEIZED Lz (p<0.0001) , Zva—Axr A—3 g VLR
ORI (95%(FHEIXE) 13— 5.57 mmol/L (- 6.397, —4.744 mmol/L) THh -7, HIZ, FPG Efb i
DOFEMZE (95%(EHEX ) 13— 0.63 mmol/L (—0.919,—0.346 mmol/L) TH V., VU ¥ 5 F FEEZ
7T R TREFICERBIIE T L (p<0.0001) , KEOZELEOFHE LT, VX
FF F#E-1.76 kg K OT 7 v REE— 093 kg TH o 7=, KREZILEORERZE (95%EFEXM) |

- 0.84kg (—1.250,—0421kg) THY, UVFtvFTF FEETIET 7 BRI THREICEBICH
DLz (p<0.0001) , N—R2T A UMD S%BLL EOERERD DR ONTBEOESIT, VT
F REE14.4% K O T2 REE12% TH-7- (273N 24H])

1.1.2 EFC10887 &%

EFC10887 iliRlx, A o AU U HAIUIIME A o AV U +SUAIFH Ty ha— L R+4572 2
R PRI R 2RI, VEF b FF Fa EREERE L2 &2 OFMMER LSt LT,

R—=R T A UReip b G 24 I £ TO HbAle DEAL RO L, V¥ FF T
-0.77%. 77 BARETO0.11% ThH o7z, HbAIcZ{LED T T v REEE D (95%EHEXM) |
—-0.88% (—1.116,-0.650%) Th V., 77 BRI TY F 5 F FEETIX HbAle BSHRHAIIC
HEIZEKTLZ (p<0.0001) .

AARNERTIE, N—=2 T A LG4 24 £ TO HbAle DELBEOFFEFH L, V¥
T FF REET-0.67%. 77 BREET045% ThHh-7-, HbAIcZILED T TV REEE D7 (95%(EHH
XM 13- 1.12% (- 1.429,-0.809%) Tod o7, FEFRMEFAMEE OFFRIZOWT, 2ERE AR
NEFA DR T—BMHERFED b,

27 == WO SURIDFH ORISR GEfEA >R ) CHBEISUTEREA 2 U >+ SUAIGFH)
THRD L. HbAIcBILBED T T v AREEE D% (95%EHEXM) (X, EfEr 2 U v 2 BHARKR S ST
wt%%?ﬂ%m%@GLwi4M%%)\%%4VXU>%SUﬂﬁﬁ&ﬁéhfwk$%f
-0.89% (—1.164,-0.607%) TH V., FHENOY ¥t FF FOFMEITEERTH LR &
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1.8 FXE (F)
JORITETE
BBURFREK TH 7=, CMHIEIZ L2 HbAle DEREER] (5% 24 BRFIZ HbAlc fED 6.5%LL T X
X T%ANMCE L2 BE) OFTOMEE, VX F FEIET 7 B R ICH L CTREHICAEE R E=N
RO LT, 725, HbAlcED 6.5%LL FIZiE L= EBE OEEIT, )#/ﬁf%bﬁn&%
(26/146 %) KO 7V REE13% (2/1544) THY (p<0.0001) . HbAlcEHAY 7%ATM (212 L 7= &
ZDELI. )%/tf%bﬁ3ﬂm(ﬂm%%)&077ﬁfﬁsm6@nﬂ%)f%ot_@<
0.0001) ., VF T F FREICK - TEERBRFIRZOME = b e — L OFEIEIZ O N THHBE L,
2 K[ PPG AL BEOREZ (95%(EHEX M) 13— 7.83 mmol/L (—8.887,—6.769 mmol/L) TH Y, U
F v FF FEETIET 7 BRI THEHICAEBICRA Lz (p<0.0001) , Z/ba—ZAxT 7 X
H—a VL BEORMZE (95%EHEXE) 13— 7.22 mmol/L (- 8.245, — 6.204 mmol/L) T&H ~7=,
REDORX—=RAT A VNS OEBEOFRFEEEEX, U xBFF - 038kg KOV T EAREE 0.06
kg Tho7- (BEMZE - 043 kg, 95% (5 HHX M : —0.925,0.061 kg, p=0.0857) , ~N—RA T A EED
5 5%LL EORERD N EONT-BEOFEIT, Vx v FTF FEET3% R OT 78R 4.5% ThH -
Teo HOHE 7 SULEEOFEMED A EOREMZE (95%EHHIXH]) 13- 1.35 mmol/L (- 1.843, - 0.861
mmol/L) . FPG 2L BEDREMZE (95%EHEXH) X~ 0.67 mmol/L (- 1.225, — 0.112 mmol/L) T&H V|
Ux )T FHIELT 7 R & AR TERIRNICEW®R DO H 2 UEE» /R STz, &% 24RO 1 H
%%4yxuy&5%@%m5®ﬁ%%(%%EEE%) 13— 1.29 HAL (-2.097,—0.477 L) Th
D, UxTeFF NEETIE 1 AERMEA R U ERGEIXT 7 BRI L7122, HbAle 137
BIETLTWE (273W2.5H) .

12 R&H

Ut FF ROBERBROMERENS, VEivrF N L CLeETRERARMEZ R LT,
AARANKOSNEANE HIZY F22FF FOFEGIZE D EICRD 672 TEAE L L) KO TE
] Thotopd, WE, HH5HEEHRERMUMNICEEL, K ERET—BEObLDThHoTo
(274N 21.1.143]) o PERSUTFAREE CHAETED U 2 7 O Z R~ 5 F5 RT3 LA s
o7 (274N 21455, [2.74WN2.1.46H)]) .

U %S F FREMERGOHEITIE, r%ﬁﬁm%f®%ﬁ$ifﬁ?fﬁkﬁﬁﬁ?%oto
xS F & SURDUIERMEA 2V > L0 LI2GE IR, SRR IMAEE DR ELE N 7 T &
REELVEL, %W4/x)/&0suﬁ®ﬁﬁ%%ﬁbt CITRFICRBURE R E D o T2, B
PR IBEE L, SU X i%%4/x)/kﬁﬁbkﬁ%f®h#%Lﬁﬁgfmb%ntoE$
ADY FtvFF FEET, BEIEERMERIEEIZERD b7 (2741 2.1.42H))

SRS DOFBEIX, AARAKLOHAEANONTN LY X8 FF FHETT 7RI b
<, MFBEHGHEE BAEAL Y & ARANTOREm Do 7ehy, FEFEN S OEEIL, B ARAKLOSMEA
TBBLREMKTH -7z, EHEMLOSIT, KO PBE T @O SO TH Y | EHEBALRIZE
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1.8 RIXE (F)
YHRITETE

HLU7-HEE 7 TEAE L oo, A AV V2O L= 236k (EFC10887 7Bk M OY
EFC6016 i%) <TiL., VXt T RICX D ERTASCORERITRHE S . BENE CIESHIC
BEhLTW=Z EN—KEEZ LN (274N 2.1431H])

ARAC DH|TEIZ L DR L OREEIBRNEE TEX W T LIV X — KD TEAE OFEBLHFIL, H
AN OINENDONT T HIEDN -T2, 7T LAF—KIED TEAE OFBLR K OFFEIL, BAAKLD
SNEATBEURRRETHY . KESITRE (FL—F1032) (hEsnz (274N 2144
H])

o

BLY %22 ) F REUROAIERIO TEAE ORBHEE, AARAKOSEADOWTIT b TR
FLEEE TRBBLARERE Th o7z, EBRMKIEEL T LV —ISD TEAE OFBLRIL
TU T F FHUEROHEEIC L > TRBEZZ T Rh 0Tz, EMBMRISORRRIT, ARANLTS
EADOWT I TS HURGIERFE THAIZ @ - 7203, JUROFEIZ Db 6T, KON iETH
7 ([274W3271EH) .

VXt F R T IRICAEERMER 2 T THIEIIR N2 o7 ([2.74N2.1.4.71H])

Fo. BIRBREE, S 2040 KOLERORER) O ZEMEOREITRD Lo 7o
([2.7.4 N 3.11H, 4E]) |

1.3 F&H

AFNX, SUAI (X FARA v EDPEHET) TEMEA 2 Y v (SURIEOPFHET) & OfFH
FEVET, 2B RIFIEEICRH LTI B 1B 20 g Z TR ET 52 L1280, HbAlcfE, 2 K PPG
fli, XO'FPGEZIKT &, MpF=y ha—Azd#E Lz, £/, WThOREOLS THIRES
HmEEsZ L7, FRTSUAl (X MRV EDOPRAET) & OOFRRIE CTIHERERD DR
Do, AFITEISRONTEHEERFRIL, BLEKNEETH -7, L TRE S —\mED H O
T, BHOWNCRB L, £, KEO U 2713, AFOBME 5 TIE7 7 &R L RREICE» -
T2, SUAIDUTERA VAV U EOPFATIE T 7R EEL Y @< FRZERA VAU KON SU Al
ZE B LS AICEm - T2, EEEREIERIAE X, SUBI US> 2 U > L0 L7zt
B CORIEFITSEE CRO DT, EFEBAEOSIE, K NREC—iRED L O Tho72, HIT,
FESe SRR C MRS SE & DB D S o 5 A HF R & AH| L OBEITFRE O b o7,

PLEDRERMNG | AEEGICEDRXE2T7 4 NIV A7 2 ERIS EZB 2B, AFI1 H 1A 20 pg
DO SUHl (7T A RZREHEOUHET) XUTEBEA 2V v & OPtEE (SURIE OJFRE
To) 1E. 2 AUHEIRIR OB IR ORI & LT TE B,
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1.8 RHAXE ()
JORTTRTE

2 TAZERUVAZE] RERM

HWE . AT, VR F RELT, 20ug%x 1 H 1 EIEARRNIE FHENT 5, 72720, 1H
1E10pug HREA L, 1M EEG L% 1 B 1B 15ugicE L, 1M ERE L% 1
A 1A 20 pg IZHET 5, 2B, BEORBIZS U CHEEHEBT 228, 1H

20 ug HHZRNT L,

[ EARML]

21 BRRHEERZE - RE

UTORBRERICESE, VX FF R1H 1E10pg ZBAHAESE L, 1 H 1[E 20 pg & HEE:
HELTHZ MR NS ([2.7.3W4.15H)])

211 AERIGHER (DRI6012FHER) RUZDMDNEAMRE I HHERKR U5 IHH:LER

Wb CIEhE - HEKGRER Th D DRICOI2 R TIX, VX v F FOHEDORZRD 88 (5,
10, 20, 30pg1 B 1[EKEOS, 10, 20, 30ugl A 2[E) &7 TR &L TR L7,

HbAle ZALEDFFV DT T v AREE L O, HEIEFHTH 7228, 30pug 1 B 1EIFE 10 pg

1 H2BEEEL O 20 ug 1 H 2 EIHETH L2 (-0.57~-0.59%) 1%, 20pg 1 B 1 [EFETRRO bl
7= (= 0.50%) &HRERMICERO H 5ENTIRD o7, 30ugl B 2EIFETCIE, 77 &R
BEE DENRSLRLREDST (-0.69%) . HbAlc DIERKFERI DT TG REEOMEAARD Hiv, U x
T FF R 20pg 1 B 1 EFETIIR—RZ T A IO HbAle il 7.58% T - 7278, $e5-4% 13 M i
(2 HbAlc 7S T%AT I IE L2 B 1L 67.9% T o 7=, ERERNOBREOEISIE, 30ug 1 B 1 [EIFEX
1£20pg 1 H 2 [EIHETIERE AR 2HINERO H03, 30pg 1 H 2 [EIHEO AN L 7=,

B CE 7 AEE, 2 BRR PPG M OMAEE IR 2OV T b [RIRE DI 2328 S 41, 20 ug 1 B 1 [BIEE
EHART10pg 1 B 2EFEIL 20 ng 1 A 2 EHETHZ2 DMK FIIR SN Do Te, —EOH MR HE
AT, 30pgl A 1EFEERON A 2 BIEECHOT IR E 2B RN G b=, A3 580
IRER T 4y MINE Do Tz,

LEMROREMET 0T 7 A MZHONTH, AEFRITIHEELFTHEM L, AHFFRIILD
BeHFIEOFEIT30pug 1 B 1EIEET 11.1% (6/544) . 20 ug 1 H 2 [AIFET 14.8% (8/544) THo
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1.8 FXE (F)

JORITETE

DXL, 20pg 1 B 1[EIFETIE3.6% (2/554) | 10pug 1 A 2[EEETIL 3.6% (2/56 44) & HLigy

Erotz, FIZ, BEKRTRICAEOHEICEL TWEBAFEOE ST 20ugl B 1EFEL D 10pg1 H
2EIFEE BT 90%LL B & mo7z (20 ug 1 A 1TEIEE : 90.9% (50/5544) . 10 pg 1 A 2 [\ : 100%

(56/56 44) ) . BIBEEORBRT, 30 pg 50 HERE CHEKE -7 ELORBEZ, 30

pug 1 B 1[EIFET 35.2%, 30ugl H2EHET33.3% THHo7=DIZx L, 20 ug 1 H 1 [EFETIX 25.5%. 10
pg 1 B 2[EHETIL 14.3%) . 20pg 1 H 1[EEEE 10pg 1 H 2 [EHEA LD & HIBREEORIRIL 20
pg 1 A 1 EIFEO T AR @ ar o 72 hy . BIBREEIZ L 0 IBBEO R G HILICE > T2 EF OEIGIT
THNOHTHEN -T2 (WEEE D 1.8%)

fiame LT, 1 HE 20 g 282 5 HERIZE T 2B <% 7 ¢ v MINS S BEEOBLND
H1H 20 ug AHERES L, 1 H 18120 ug KOV H 21[8] 10 pg D HYE « HEOEWIZ X 2 HEE D
LAWK EOZETRO LT, /218 1EERSE1 A 2B X0 FEERRE . B2
AT ITATUANRME D EFEZ LRI E0 D, 1 H 1820 pg 2 FHMFHREBRO Hk - A&
(MeRFRHE) & L CGRIRLT,

DRI6012 iRERIZIN % T, Be b ik - HEZFM L 72O 2 oA EE»S S, 1 H 1\ 10 pg
EAMEHE, 1H 1B 20pug ZHEFFHE S L TRINT L 2 L a2 Ll LT,

SN RN M S 72 01-016 FER TIE, V&5 F FoHEEE (1, 3, 10, 20 XX
40 pg) ZRHM L7, Z OHER 5% ICHBR AL O MBEE AUC IZA B L, 202 IT 1~20 ug
THEEKFH T o7, 40pgHE51E20pug LREOTa 7 7 A Va2 R LI, VX 8FF RiL 10 pg
FCOHEIERE TR REFMEEZ R LT,

WA CIRICE S S 7= ACT6011 iR Tk, BIsMAEIZ I A 1B Spug X1 H2ESpgé L, 2D
. 4T LI 25 ug T oEHAED 1T H 1B20pug UX 1 H 2B 20 ug EFTHWELE, VXS
FREZ1THIERO®LH2EREG LEER, FEAEOERETRRIARFE T TRkEHE 20 ug £
TOEHET, VXt T NMUEESEIL O MPEED EH 28 5 0K S W72, 8RR OVR
BEEO BN 5 A% O MBEHE AUC O L&, WFhoBRERETH, VxS F R1A 1E
BEE 1A 2 EIFEOM CHREMICER RZTIR LN ho T, A BFFOMBEE AUC 1Z, 1 B 1[E#E X
V1 H 2EFETED S 7203, wmﬂH1@%?i77t$ﬁkﬁﬁﬁﬁ%uﬁ%;ﬁTbk(wug
1 H1EEETITARETIEro7) o 1H1TEREE 1 H2EEEOWNTILTS HbAlcEOA BT A
Ao, ZOREIIMEFH CRE T 7, WTNOREGHETS HbAle DZ L EIIFBRE ThH -7
([2.7.3N4.2.11H)]) .
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1.8 RHAXE ()
JORTTRTE

212 BRARUVBAZXRE LT PK/PDER (PDY6797 &ER)

PDY6797 iR Cix, BAAHE L LTSpug T 10pgZz 1 A 1EIX 1 B 2R L, Z20% 1#H
MZlizsug T oWEL, mAEO 1H 1B30ug XiX1 H2[FE30pug £ THELZ, 10 pg.
20 pg X O30 pg (1 B 1EILONT B 2[E]) CTogf&@lg B ICEEERBRT &% O b E AUC 278 L
776

WTHOAFE TS, 77 BRITHERY o125 F R TS AUC 2355 FHICA BEICED Lz,
AARNTE YD REZRBAOBRD B, B5H & ANEOLZAEEHOREITHMFICHEE ChH o7, 20
pg Tl 10 pg LR THRERN/KRELS, WTHOAFETE 30 ug THEZRDMEITIT L A ERD Hen
o7z, TOME—FENFORB TRV RIL, HERISHER TH 2 DRI6C012 35k TFHEA M
FHMETEH & L C HbAlc OB L EZFME L= 2 ICAR D=L D LEEETH - 1=,

DXt F 1A 1E20pgHEGIE. FT 1 HE&ED 1A 2E 10 pg 5 & T PPG DK
KT (FR% LY BE) DRRREIENL TV,

PDY6797 iR ClE, UVF T &FF R 10, 20 kW30 pg % 1 A 1EIXIE 1 A 2B CRERE L&
TORALOEARAN 2 BBERFBEREICB TS v FF ROPK AL, HL) F8FF Rt
REatEBE CIX, /a2 X—= R AV N PKFTORESE, 1 B 1EECT A 2EHEGICED Y ¥k
FF FOFH) AUC 1%, EHETHAALVPAATHBEETHS Z RSNz, WTHOAFETYE,
PK/XT A —Z DXL X NHAIIKRE <, BEEOSMIIFEET, MAFETRKESE R > TV,
PDY6797 iBRODRE = L—3 3 » PKFFHTC, AFRIZAEICINA TPKEFOILEE TH -7, Lo
L. ANEOEEIT/ NS < BIRIICERIZZRWEEZ bILZ, £/, PDY6T97T iR & Sie T — X (1T
EASNWTEONEZET LV TCEIHERBRORNE 2 L — g V PKETZ2ER L, V¥ tvFF ROgE
BT BB LREREOFR T, ARETIE 2R AENENT-L 7272, Cmax kTN AUC
OFHMEIFEARAND T BANL Y OR@m T2, HEEE L TCOTHREERER N LT F=07
VT 7 ATHIET S &, BEEIIAARAALOCEATHETHY . SAbEL > TV,

LEMEROBEMEIIEARANLE AATHEBETH 72, 1 B 1810 pg OBBHAEIZIEAAKLOHAD
WP TH BIFRARMA R Lz, TEBZEIZSpg TOOHEEICLY, 1 B 1[EEEOHAANBRED
85%73 20 pg LA O & E THENAIRE L 72 . BBRA 52 T L7z, TEAE OFBURII AT HARN
K OEANTREECTH o7z, BLOFBFEZ, 1A 1EFOBARNTHANIERTE NS T2M, FHIR
DEEEILICR D EENENOHEIZBIT2EBIRITIANLFAETH -7 (273N 42.1H])

2.1.3 FIAEFRARGER

H AR A DS AR S 7= 26 A E R A F5RER  (EFC6018 385k, EFC6015 385k, EFC10887 k) T
I, VX EFFR1A A2 pg T5IZE > T, HbAICERHFANCARICIKT Lz, £ofioi

Property of the sanofi-aventis group - strictly confidential Page 8



1.8 RIXE (F)

YHRITETE

P NT A —% QB[] PPG, FPGZE) (ZHoW T, I BRI THRREN A -, BAAN
% %jj‘%% k Lf:ﬁ@ﬁ J: D ﬂi%.@ﬁ)‘j] ik D— /%i‘l\ib)mu &) Ej/bf\—o

EFC6018 7k (2 BePtf &) | EFC6015 7B 2 O EFC10887 #BR CON—R T A LRE b FHFT
fiilF E T HbAle DAL EOFELE)IL, 2ERTIZENZN- 0.73%, — 0.85% K TV~ 0.77% TH Y |
AANEM TIEZNEN-0.77%, —0.87%K% - 0.67% T - 7=, EFC6018 7RER (2 BtPEIEERE) |
EFC6015 7% [ OV EFC10887 35 T HbAlc )Y 7% AN L 7= BF OE &1, 2EN Tz
A 52.2%, 36.4%K%N35.6% CThH Y, AARANEMTITENEN 29.4%, 31.5%K D 314% ThHh-o7-, £
72, HbAIcEAS 6.5%LL FIZEE L= BH OEIG X, 2EMTIXZNETI 31.9%, 19.3%4 N 17.8% ThH
v, BANEHITIEZENZEIN 17.6%, 16.4%K% N 12.9% Th-7=, VFEFF K20ugl A 1S
X, Bl v — sk L, BREREORER, SUFIHAIKL O SUAI+ A hALI D
OFARBR, WONCEEME A v 2 U VHEAIR OS2 Y v+ SUAIE OOV TH, BA
NAEFA & LM CRBRE O E R LT,

UXtFF R1H1E20 pg BEHGIFHARANRONENTRGRAFEZ R LZ, BIFHRER CTIX
AARNKOINEANDOWT LG, 76 HFE LA EOTEBRER G- WM 48 C <, 2 H O HEEEHF 0%,
BEL T 85%LL EDBEMN Y 2T R 20 ug OHeRFH 2 fke L7-,

UE BT F FHETECAONIEAFFRIEI. AARAKCHEANL & Bl 5N ORIEE
Th ol (RMFEEL SUASUIIEME A 2V LT GDOHE) . BBESOREIRITHEAN L
DEﬁAT%#otﬁ\:ﬂ%@%%@%<i$ﬁﬂ%¢%§?%©\%%%®&5¢¢K£é%@
I lehotz, BBREEITICREGRMEND 3HEMEICE O, £O%k, BERFRICERFITET L,
ﬁﬁ%ﬁ@%ﬁ$@ﬁ$k&@%lk®w?ﬂ%\J%Vt%%F%ﬂ&ﬁ?@fﬁtﬁﬁkﬁ%K
o728, SU BISUTHREA R Y VLT G L2 L 2137 T BRI THEIM L7z, LarL,
UFtFF Fa SUAIDUTIREREA R Y > & OF#EG L7oilR T b BEERE MRMEAR IBHE O F B 13
HEFIED o T, VFRTETF b SN AARANTIE, BEERMEROIEFEIZR bR o7,

feme LT, U BFFR1H 120 pg OHEFFHEIZ, X% 7 4> U A7 L BFEOFENE
EEELEEAE - HEE LTI MIcERENZ, VX8 F R1IA 1E20pgiE, HAAT
b DER] & R R RIBOF NG S L. 2O BAFRZEMER VBRI RENT-Z &b, [
UL EFWAE - HETHD EE X ([273W42.1H)

HBIAHFER D EFC6018 35 2 Y LTS10888 A5k TlE. HEIEDEWIC L 5 B BEED LM%
L7z, T78bb, 2BEBEEEL LT 10ug THA L T 1HEMAZIC 15 ug ~HEE L THIZ 1HEM&
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1.8 FAXE (F)

JHRITRETE

HL, Z0O% 20 ng IZHE L7256 & 1 BepE &L & LT 10 pg THAAR L C 2 BMIZIC 20 ng IZHY &
LA xm L,

WO EIET O AEICERN 2T R oo on, AARANOFGEESE @RERIKSS
FH) OFBIRIT 2 BePE EE T 1 BE R BRIl TRy~ 72, EFC6018 iABR Ti, 12 M D5
B BARNTO BIGREEDORHRIT, 2 BESEERET412% (7/174) . 1 BEFSHEERE T 75.0%
(12/16 44) Toh o7z, F7z. LTS10888 aklfh Tik, 24 MM O# G-WIRth > B AN TOE WlEE DI
BLRIL, 2 BB ERE T 63.6% (21/3344) . 1 EXBSIEERE T 77.8% (28/3644) Td V. EFC6018 ik
BrlREECThHoTo, BOLNTEAFEICELORBIARIILDLILOTHS T,

ULEDZ &0t BEEEO AR UET S0, AARNBEICK LTI 10 pg TR LT 118
VL B E U221 15 pg ~ & L CHRIC 1AM ERE L, £ 0% 20 pg (ZHERET 5 2 B &1k
DRSNS (273N 4225H)])

23 R5H
TRTCORBRTY ¥ FF R 1 A 1EL FARRT1EBLINICES L,

WEFh D EFC6014 3BRTiX, 1 B 1 [EIgiS (@&l 1 RFFLIN) Iz <, 1 B 1Y &E (Y&
Al LREREIDAN) B L7, 8GR OV EEIZL 5 X—R T A VDD D HbAle DAL EDFHEE
EENIZENEN-0.87%M - 0.75%TH VD . FIK Y ONWT IO GREH T ERKRIIZERO H 5
HbAlc DX T 233D Hivic, HbAle ZLEDFFENID 77 B ARREE OZET, W G-#E T 0.48%,
AEEGHT-037%TH Y, WTNORE5HIETH T 7RI &8N S (s b
p<0.0001) ., $&5-%% 24 BEEFIZ HbAlc DS 7%AmZ2E L7 BFILZNZH 43.0% 4 0 40.6% TH >
7o FPG IZBWTH, HIRGHEVEGEHEONTLL 77 B R L X THREMICHEEIZIKT LT,

U T Rk, 24 @O EEFFMBIE L OZ 0% OLEER G T, ZEMEIXRFTH -T2,
V¥t T ROFEGHE Y BT, REELOEREICEROS L E TR LN o7
([273N 423 1H]) .

24 20 ug DHFRAEICERUENRONGVNEEDRE

SEMFHFRER TIx, B2 20 pg OMEFFH EICAARMED RO e WA, 2 B &k T
15pg ~BEL, TOH 10ug ITHETEH 2L L Lz, 1B EETCIXI0pgllBETE 2L &
L7, WE LA, 4 EMDNICHEESEZRAL 2 L L, 20 ug OMERFAEIZEE 20
Tl 10pug XX 15 pg OHETREEZECEZDZ L & LT,
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1.8 FXE (F)

JORITETE

IR CIE, UV x Tt T FHEOAARAKRUAEAONTNG, 76 BRI EOTERREER: 51
MzELC T, 2@MOHEMBEIMO%, #EL T85%LL EOBFENY v+ F K 20 ug OHERFHE
i LTz, — 5T, BIHEY 7 B AxHERER A VU F 28T F R 20 pg OHEFFHE TR T LIZEBED
b, FHEHEFFIIC —RRE9IC 20 pg KV IERWHETHRE S TO I BEIT, 12 BRSO
EFC6018 5B Tl 4/202 4 (2 B BRECTIE 1/104 4 (1.0%) | 1 EXPERSERECIL 3/98 4

(3.1%) ) . 24 BRI 5D EFC10887 #BR CTIL 16/117 4 (13.7%) . 76 BILL LD 50377
EFC6015 #B2 Tl 44/381 4 (11.5%) Th -1z,

IHRHDOBETH, VXt FTF FEEICL > TR—2 T 4 VDO KT £ T HbAle i
KT L, b=y Fa— L OsENRO i,

WEROEZRIEHIT, BHEEOAFFLICLLZ2LOTHY, PTHEIC L) KO Mg 23
Zhhotz, BIBRESIZLY ., HEHERFPIFEIC —FREIZ 20 pg RO HETOR G203 L LB
DOHFTH, ZDH% 20 pg DHERFHETIRRZ5E T LICBER RO, 2 OMEMIIFHC B 50317
bil= EFC6015 B CH L M Th o7z, 2D b, Ux )T Nk 2EHBORRE TIL,
B IGREFICARMER RO WA —RFICET 2 2 & T, ZOBRFORREHRIC X 585 24
e T & D AREMED RIE ST,

fhmm e LT, BEEEIZL Y BEENRD DR WGE O EIL, VX v)hF FEH
BHIZHT DT Re T 7o 2% M ESE, BifefmEay ha—LOERICHFGTDHEELLND
([2.7.3N4.241H)]) .
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1.8 RHAXE ()
JORTTRTE

AIXE (B) O TERLOERE] RERN

(25 (ROBFEICEESLGWLWILE) ]

1. AFN DB 5 LI BUE OB IED & 5 B

2 HERINPE S BT R A BRSPS SOIATEE, 1 RBEIRINOERH [ R U M
IZRDHRD RGN MIA L 12 D DT, Afla & G5-3 & TR, ]

3. HERGYE, FINFFOREDEE [ R ) VAL 52 EEHRPEEN LD T, AHO
T S 2, ]

[R% EARL]
1. AHK|D CCSI (EFEPELZEME®R) ZREBICRE LT,
2.4 LAY VHRIFNT X DERCIRIBIENMA L I D5 DT, RE B HEKG T RE TRWEZORE LT,

3.A LAY UBIBNC X AMBEEBNEEND T OKTE LTz,

<HEXIIHRIEHET HEALDFEE>

1. 2BUBEIRIS OZIIHENL LT BB I L COREM 2B E T 5 2 &,

2. BEPRIFLSMT b MPHERE S 5O IRBE G 2 2 2 BRI O (BYEREIR ., FIR R AE 52
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WHO Drug Information, Vol. 23, No. 1, 2009 Recommended INN: List 61

International Nonproprietary Names for
Pharmaceutical Substances (INN)

RECOMMENDED International Nonproprietary Names:
List 61

Notice is hereby given that, in accordance with paragraph 7 of the Procedure for the Selection of Recommended
International Nonproprietary Names for Pharmaceutical Substances [Off. Rec. Wid Health Org., 1955, 60, 3 (Resolution
EB15.R7); 1969, 173, 10 (Resolution EB43.R9); Resolution EB115.R4 (EB115/2005/REC/1)], the following names are
selected as Recommended International Nonproprietary Names. The inclusion of a name in the lists of Recommended
International Nonproprietary Names does not imply any recommendation of the use of the substance in medicine or
pharmacy.

Lists of Proposed (1-96) and Recommended (1-57) International Nonproprietary Names can be found in Cumulative List
No. 12, 2007 (available in CD-ROM only).

Dénominations communes internationales
des Substances pharmaceutiques (DCI)

Dénominations communes internationales RECOMMANDEES:
Liste 61

Il est notifi€ que, conformément aux dispositions du paragraphe 7 de la Procédure a suivre en vue du choix de
Dénominations communes internationales recommandées pour les Substances pharmaceutiques [Actes off. Org. mond.
Santé, 1955, 60, 3 (résolution EB15.R7); 1969, 173, 10 (résolution EB43.R9); Résolution EB115.R4 (EB115/2005/REC/1)]
les dénominations ci-dessous sont choisies par I'Organisation mondiale de la Santé en tant que dénominations communes
internationales recommandées. L'inclusion d’une dénomination dans les listes de DCI recommandées n’implique aucune
recommandation en vue de I'utilisation de la substance correspondante en médecine ou en pharmacie.

On trouvera d’autres listes de Dénominations communes internationales proposées (1-96) et recommandées (1-57) dans
la Liste récapitulative No. 12, 2007 (disponible sur CD-ROM seulement).

Denominaciones Comunes Internacionales
para las Sustancias Farmacéuticas (DCI)

Denominaciones Comunes Internacionales RECOMENDADAS:
Lista 61

De conformidad con lo que dispone el parrafo 7 del Procedimiento de Seleccion de Denominaciones Comunes
Internacionales Recomendadas para las Sustancias Farmacéuticas [Act. Of. Mund. Salud, 1955, 60, 3 (Resolucion
EB15.R7); 1969, 173, 10 (Resolucién EB43.R9); Resoluciéon EB115.R4 (EB115/2005/REC/1)], se comunica por el presente
anuncio que las denominaciones que a continuacién se expresan han sido seleccionadas como Denominaciones Comunes
Internacionales Recomendadas. La inclusion de una denominacién en las listas de las Denominaciones Comunes
Recomendadas no supone recomendacién alguna en favor del empleo de la sustancia respectiva en medicina o en
farmacia.

Las listas de Denominaciones Comunes Internacionales Propuestas (1-96) y Recomendadas (1-57) se encuentran
reunidas en Cumulative List No. 12, 2007 (disponible s6lo en CD-ROM).
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levomilnacipranum
levomilnacipran

Iévomilnacipran

levomilnacipran

linagliptinum
linagliptin

linagliptine

linagliptina

lixisenatidum
lixisenatide

lixisénatide

lixisenatida

CasH27FN4O2

HN N/ﬁ
o K/N NN
07

H CHs

(1S,2R)-2-(aminomethyl)-N, N-diethyl-
1-phenylcyclopropanecarboxamide

(-)-(1S,2R)-2-(aminométhyl)-N,N-diéthyl-
1-phénylcyclopropanecarboxamide

(-)-(1S,2R)-2-(aminometil)-N, N-dietil-1-fenilciclopropanocarboxamida

Ci5H22N20

rCH3

O N _CHs
H
@ ; NH,

8-[(3R)-3-aminopiperidin-1-yl]-7-(but-2-yn-1-yl)-3-methyl-
1-[(4-methylquinazolin-2-yl)methyl]-3,7-dihydro-1H-purine-2,6-dione

8-[(3R)-3-aminopipéridin-1-yl]-7-(but-2-yn-1-yl)-3-méthyl-
1-[(4-méthylquinazolin-2-yl)méthyl]-3,7-dihydro-1H-purine-2,6-dione

8-[(3R)-3-aminopiperidin-1-il]-7-(but-2-in-1-il)-3-metil-
1-[(4-metilquinazolin-2-il)metil]-3,7-dihidro-1H-purina-2,6-diona

Cas5H2sNsO,
CH
_— 3
O /H
- NH,
T O
/N
N

= O)\f}l N
CH3 CHj;

des-38-proline-exendine-4 (Heloderma suspectum)-(1-39)-
peptidylpenta-L-lysyl-L-lysinamide

dés-38-proline-exendine-4 (Heloderma suspectum)-(1-39)-
peptidylpenta-L-lysyl-L-lysinamide

des-38-prolina-exendina-4 (Heloderma suspectum)-(1-39)-
peptidilpenta-L-lisil-L-lisinamida
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macitentanum
macitentan

macitentan

macitentan

melogliptinum
melogliptin

mélogliptine

melogliptina

C215H347N61065S
H-His—GIy—GIu—GIy—Thr—Phe-Thr—Ser—Asp—L;eOu—Ser—Lys—GIn—Met—
GIu—GIu—GIu—AIa—VaI—P;[)g—Leu—Phe—lle—GIu—Trp—Leu—Lys—Asn—
GIy—(.z(I)y—Pro—Ser—Ser—Gly—AIa—Pro—Pro—Ser—Lys—Lys—Lys—Lys—
3 40

Lys—Lys—-NH,
44

N-[5-(4-bromofenil)-6-{2-[(5-bromopirimidin-2-il)oxi]lethoxy}pyrimidin-
4-yl]-N'-propylsulfuric diamide

N-[5-(4-bromophényl)-6-{2-[(5-bromopyrimidin-
2-yl)oxy]éthoxy}pyrimidin-4-yl]-N"-propyldiamide sulfurique

N-[5-(4-bromofenil)-6-{2-[(5-bromopirimidin-2-il)oxi]etoxi}pirimidin-
4-il]-N'-propildiamida sulfurica

C1gH20Br2NgO4S

V&

H;C S Br
3 V\H/ “NH

N/|
AR b
NF Br

(2S,4S)-4-fluoro-1-[2-({(1R,3S)-3-[(1H-1,2,4-triazol-
1-yl)methyl]cyclopentyl}amino)acetyl]pyrrolidine-2-carbonitrile

(2S,4S)-4-fluoro-1-[2-({(1R,3S)-3-[(1H-1,2,4-triazol-
1-yl)méthyl]cyclopentyl}amino)acétyl]pyrrolidine-2-carbonitrile

(2S,4S)-4-fluoro-1-[2-({(1R,3S)-3-[(1H-1,2,4-triazol-
1-il)metil]ciclopentil}amino)acetil]pirrolidina-2-carbonitrilo

C15H21FN6O

pd
iy
Z~z
%
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8 specifications: || i} ‘F o o HNAR | FEEH
3.2.P4.5 & FRIIEMERRD FMF EE LA
3.2.P.4.6 FHRRARMF B
3.2.P5 HAIDEHRE
3.2.P.5.1 R UHEREE
= s e e |SPA R E
HHES e AR | wEEE el i SO
I EI
79 Specifications |- — — #HREH | FFEER
32.P52 RAEBEHE (HITAHE)
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Analytical procedures: ey | =g e
80 lintroduction - — — R | SEER
Analytical procedure: 202 [
81 [ Aopearance - — — A | SR
Analytical procedure:
, assay and
82 lixisenatide and - — —_ HRER | FEEH
HPLC
Analytical procedure: High
83 molecular weight proteins - — — #HREH | FHEEH
by HPSEC
Analytical procedure: pH 202 [
Ba  [mnatioa proc N - — s | EDS
85 Analytical procedure: . nREe | SmEan
Sterility - ?
Analytical procedure:
Bacterial endotoxins by ey | s e
86 LAL (0.1 mg/mL solution - T _ HNEH | SEAH
for injection)
Analytical procedures:
87 Particulate matter (visible - — — #HREH | FFEER
particles)
Analytical procedure:
88 Particulate matter - — — #HREN | FFEEN
(subvisible particles)
Analytical procedure: ooy | =g g
89 Extractable volume - o — HRER | FHEAH
Analytical procedure:
%0 - and il o' - _ — HAEH | FEEH
32.P53HMBAE (KA E) ONNYT—Lay
- A A ncr |FEEER &
g s FEXE | HBEE B Bages (o mA A
ARES e xEE | M 5 2% |SHIRO
Validation of analytical S0 S A 32
o procedures: Introduction |- - - HRER | FHEAH
Validation of analytical
procedures: Validation of
B =ssay for _ |Sanofi-Aventis
92 lixisenatide and - ml Deutschland GmbH HREH | FEEH
and ' R F A
by HPLC (0.1 mg/mL
solution for injection)
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Validation of analytical
procedures: Validation of Sanofi-Aventis
os [ ond ot moccule gml Deutschiand GmbH HNAH | FEAH
. 7o X
for lixisenatide (0.1 mg/mL BB E
solution for injection)
Validation of analytical
procedures: Validation ) .
summary report for sterility 200 .1 - Sanofi-Aventis e | =ma sy
94 testing and 0.1 ’ Deutschland GmbH HRER | FEEH
. : 7o pvd
mg/mL solution for e L
injection)
Validation of analytical
procedures: Validation . .
summary report for oo - [S2nofi-Aventis sy | = e
95 bacterial endotoxin testing 5 Deutschland GmbH #HREH | FHEH
. 7o X
(0.1 mg/mL solution for BB E
injection)
3.2.P54 0y ot
= A srpech gz | BT A &
sp g & 2 =5 EENT | HBREE HEREE BEME (Laimy
ARES e xEE | MW o 2% |PHIRO
Batch analyses (0.1 2 ) Sanofi-Aventis
96 mg/mL solution for - 21' Deutschland GmbH #HREH | FFEER
injection) ' IR B ERFY
3.2.P.55 THIMDFF4E
- stEe - e zs | BT A &
s & D & s EEXIE | HABRER HEREE BEME (L
ARES e xiEE | WM B g% |SHINO
o Sanofi-Aventis
97 %‘aﬁgi”zat'on of - g’l Deutschland GmbH HNEH | EEEs
P - L
32.P56 MERUHBFEZOZ LMY
- R - s pgp s | BT A &
iy &2 =8 EENT | HBREE HERENE BEME g
ARES R xEE | M o 2% |SHEMO
Justification of > ) Sanofi-Aventis
98 specifications (0.1 mg/mL - 21' Deutschland GmbH HREH | FHEEN
solution for injection) ' R F A
3.2.P6 BEERIIIIFENE —
- stpam - crpse | BTN A A &
2220y 2 & s EENT | HEBErk HERE BEME (L
ARES e xiEE | WM 57 g% |SHINO
Sanofi-Aventis
99 E‘;ﬁrﬁ;ge standards or g’l Deutschland GmbH HRER | FEER
' EEEM
32P7 RER VMRS
- - - sy | BT A &
g5y 52 ms EENT | HBREE HEREE BEME i
ARES R xEE | M o 2% |DHAHO
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Container closure system: . I

100 | Brief description F - — wmEs | SEE
Drug product container

101 goswesster: [ — — HmE | FHEE
Drug product container
closure system:

102 and — — HRER | B

,

Drug product container

103 -°'°S“re ng‘em F — — HRER | FEER
Drug product container
closure system:

104 — — HREN | FFEEN
Drug product container
closure system:

105 — — HREN | FFEEN
Container closure system:

106 oI _ — HREH | FEES
Drug product container

107 -0'05““* System F — — HRER | FEER
Drug product container
closure system

108 — — #HREN | FFEEN
Container closure system:

109 of I — — HEH | SHERR

32P8REM
32.P8A REMDF L HR VR _
anEs . EEXE | HBRME BN B S
= - EEE AR B 2% |77
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Stability summary and 2 . |Sanofi-Aventis -
110 [Stabilty st - 21' Deutschiand GmbH HANAH | FEAH
' LR
3.2.P.82 RBERDREMAIRAEDIERR UEN =
= ream rgam e |FPHEFE
e 5 EENT | HEBRERk HERE Sk BE M 2 i
BENES BE = oy ZEEND
HEE #9P % 2% B
Post-approval stability ey | =g ey
11 [rostan |- — — whEs | EEES
32P83REMT—4
= Ea g e | AR E
2 4 3 2 5 EENT | HEBRErk HERE Sk BEME 2 e
BENES BiE = oy ZEEND
HEE #9P 5% 2% B
2 ) Sanofi-Aventis
112 |Stability data - 2!' Deutschland GmbH HREH | FEEH
' TRFEFEARM
Stability data - attachment 2 ) Sanofi-Aventis
113 of Il - 2!' Deutschland GmbH #HREH | FHEEH
) ' TRFEFEARM
3.2.A TDfth
32A1 BB R VHE EE LA
3.2.A2 S EMREMYE DR LM
= Ea e o B
HHES e AR | wEEE el i SO
7 EI
DS statement ; s
114 - - — AIEE | B
Supplier statements for . .
15 - —_ — whEs | EEES
Supplier statements for . o
16 - - — AIEE | B
Supplier questionnaires for . .
17 - —_ — whEs | EEEs
Supplier questionnaires for . .
118 - - — AIEE | B
Supplier statement for the . .
119 - —_ — whEs | EEEs
Statement for DP . _ .
120 - - — AIEE | B
3.2.A3 A MA BT
32REWBDERER ZEaL
3.3 &M
BEHNES E=HSEXH
3.3-1 Andersen, Niels H. Medium-Dependence of the Secondary Structure of Exendin-4 and Glucagon-like-peptide-1. Bioorganic &
T Medicinal Chemistry; 2002: 10 (1) 79-85.
Deacon Carolyn F. Degradation Glucagon-Like Peptide1 by Human Plasma in Vitro Yields N-Terminally Truncated Peptide
3.3-2 That Is Major Endogenous Metabolite in Vivo. Journal of Clinical Endocrinology and Metabolism; 1995: 80 (3) 952 - 957.
Holz George G. Glucagon-Like Peptide-1 Synthetic Analogs: New Therapeutic Agents for Use in the Treatment of Diabetes
3.3-3  |Mellitus. Curr Med Chem; 2003: 10(22) 2471-2483.
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Kieffer T.J. The Glucagon-Like Peptides. Endocrine Reviews; 1999: 20(6) pp 876-913
3.34

Neidigh, Jonathan W. Exendin-4 and Glucagon-like-peptide-1: NMR Structural Comparisons in the Solution and Micelle-
3.3-5  |Associated States. Biochemistry; 2001: 40 (44) 131888-13200

FATDRTEN
4.2 HERFI|RES
4.2.1 EEHRER

4211 HAEEH 1} HHER

BEHNES

RE

EHNE
EEE

HERENE
HAir

HERE N
15T

BEES
2%

FWER L
SELHO
|

4.2.1.11

MVTO0010: Binding affinity
of AVE0010 to the GLP-1
receptor

198 -
208

N )

#HREH

FEAH

4.21.1-2

MVTO0010 EXT: Binding
affinity of ZS42-0010 to
the GLP-1 receptor

198 -
208

N )

#HREH

FEAH

421.1-3

MVT0012: Effect of
AVEO0010 on glucose-
stimulated insulin
secretion in isolated
pancreas of male Wistar
rats in vitro

Sanofi Aventis ( KA ')

HREH

ATl 5 4

421.1-4

MVV0002: Effects of
single Intraperitoneal
doses of AVE0010 on
blood glucose levels in
diabetic mice after an oral
glucose tolerance test

(To<—7)

#HREH

FEAH

421.1-5

MVV0013: Long-lasting
duration of action of a
maximal intraperitoneal
dose of AVE0010 on
glucose tolerance in db/db
mice subjected to an oral
glucose tolerance test

HREH

A

421.1-6

MVVO0005: Effect of

39)-NH, on rate of gastric
emptying after i.p.
administration in NMRI
mice

AVEO0010 and exendin-4(14

208 N-
208

(To<—7)

#HREH

FEAH

4.211-7

MVV0008: Acute effect of
subcutaneous AVE0010
on oral glucose tolerance
in Zucker diabetic fatty
rats

20m. . B-
208

Sanofi Aventis (KA V)

HREH

S

421.1-8

MVV0009: Acute effect of
subcutaneous AVE0010
on oral glucose tolerance
in male dogs

20m. . B-
208

Sanofi Aventis ( KA ')

HRES

AT 4
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42119

DIVV0006: Effects of
single subcutaneous
injection of lixisenatide and
liraglutide on oral glucose
tolerance in male dogs

Sanofi Aventis ( KA ')

#HREH

FEAH

4.2.1.1-10

MVV0007: Effect of 42
days' i.p. administration
twice daily of three doses
of AVEOO10 on blood
glucose levels, oral
glucose tolerance and
HbA1c in diabetic db/db
mice

(Fov—7)

HRES

ST & 4

4.2.1.1-11

MVV0006: Insulinotrophic
effect of AVEOO10 after 42
days of twice daily dosing

208 N-
20,

(Fo<—7)

HRES

ST 4

4.2.1.1-12

MVV0003: AVEO010
prevents diabetic
progression in db/db mice

(s N B
208

(Tv=—7)

HRES

B

4.2.1.1-13

MVV0010: Effect of
chronic treatment with
subcutaneous AVE0010
on glycemic control in
male Zucker diabetic fatty
rats

20m. . N-
208

Sanofi Aventis (KA1 V)

HREH

5T & 4

4.21.1-14

MVTO0013: Effect of
AVE0010 on glucose-
stimulated insulin
secretion in isolated
pancreas of chronically
treated male Zucker
diabetic fatty rats ex vivo

Sanofi Aventis (K4 V)

#HREH

FEAH

4.2.1.2 BIREZEEHER

EHNES

E3

]

EHNT
EEE

HERENE
HAR

HERE N
5

BE M ES
2%

WA L
i
bl

4.2.1.21

DIVT0002:
Cardioprotective effect of
lixisenatide on
ischemia/reperfusion-
induced injury in the
isolated rat heart

X A B
200

Sanofi Aventis (K4 V)

HRES

ATl & 4

4.2.1.2-2

DIVV0007: Effects of
chronic subcutaneous
infusion of lixisenatide on
atherosclerotic plaque
formation in male ApoE
knockout mouse

20 . -
200,

Sanofi Aventis (KA V)

#HREH

FEAH

421.2-3

MVTO0011: Receptor
binding profile for
AVE0010

200 N-
208

- (75 UR)

HRES

A
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42124

MVTO0011 EXTa: Receptor
binding profile for ZP10A

208 N-
208

Bl o>

HREH

S

421.2-5

MVTO0011 EXTb: Effects of]
SAR213916 (= AVE0010)
in various in vitro receptor
binding assays

200 N-
208

B C>%

#HREH

FEAH

4.21.2-6

MVT0011 EXTC:- -
Study of SAR213916 and
SAR274136

20m. . B-
208

B -5

HREH

S

4.21.2-7

NVT0222: Effect of
AVEO0010 at native N-type
calcium channels
expressed in rat cultured
dorsal root ganglion
neurons: a patch clamp
study

s A B
200

Sanofi Aventis (75 > X)

#HREH

FEAH

4.2.1.3 TEHEEHER

MBS

E ]

EAENE
BEEE

RERENE
HAR

AERE
B

B ES
2%

WAL
BEAHOD
]

4.2.1.31

2C.-1 177: ZS42-0010:
Effects on general Activity
and behaviour in the rat
following intravenous
administration

7S

#HREH

FEAH

4.2.1.3-2

2(.-1224:
AVEO0010:Subcutaneous
general behavior study
(Irwin profile) in male mice

Sanofi Aventis (75 > X)

HAEH

FEAH

4.2.1.3-3

2(Jj]-1521: AVE00O10:
Exploratory hERG channel
affinity (IC50) assay

Sanofi Aventis (7 A1) 51)

HREH

FEAH

4.2.1.3-4

2(.-0098: AVEO0010:
Electrophysiology assay
on isolated male rabbit
Purkinje fibers

Sanofi Aventis (75 > X)

HREH

S

4.2.1.3-5

DIV1154: Cardiovascular
Effects of ZS42-0010 in
conscious rats

(Fo<—7)

HREH

S

4.2.1.3-6

2C.-1 182: ZS42-0010:
Cardiovascular and
respiratory effects in the
anaesthetised dog
following intravenous
administration

IJZ

#HREH

AT & A
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4.2.1.3-7

CVRO0345: Insulin
glargine/AVE0010
combination - Effect of a
single intravenous dose on
cardiovascular function in
anesthetized dogs

20m. . B-
208

Sanofi Aventis (75 > X)

HREH

S

4214 ENFHEWAEERRR

4.2.2 Y EREHER
4221 PHERUVNYT—L 3 VBREE

AW

BEHES

E3

T

EEXIT

=

ey
H
i

HERENE
Hif

HERE N
B

BEMES
2%

FHAT L
SELHO
|

4.2.2.11

Validation of an ELISA for
the Determination of
AVEOQ0010 in Rat EDTA

Plasma Samples (i}

332910)

h A B
200

AAR

HREH

Bl

4.2.2.1-2

Validation of an ELISA for
the Determination of Total
AVEO0010 Concentration in
Rat EDTA Plasma
Samples after Sample
Processing

AA26642)

AAR

HREH

Bl

4.2.2.1-3

Validation of an ELISA for
the Determination of
AVEO0010 in Mouse EDTA

Plasma Samples (]

AA18568)

AAR

HAEH

FEAN

4.22.1-4

Validation of an ELISA for
the Determination of Total
AVEO0010 Concentration in
Mouse EDTA Plasma
Samples after Sample
Processing

AA28058)

AAR

HREH

FEAN

4.22.1-5

Validation of an ELISA for
the Determination of
AVEQ010 in Dog EDTA

Plasma Samples (i}

AA19051)

AAR

HREH

ST

4.2.21-6

Validation of an ELISA for
the Determination of Total
AVEO0010 Concentration in
Dog EDTA Plasma
Samples after Sample
Processing

AA26643)

AAR

HREH

FHE AR
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4.221-7

Validation of an ELISA for
the Determination of
AVEO0010 in Rabbit EDTA

Plasma Samples (i}

AA19052)

AAR

HREH

SIS

4.22.1-8

Validation of Bioanalysis
Method for Measure-
ments of ZS42-0010 in
Blood Plasma from Rats,
Dogs and Pigs

FoT—4

HRER

Bl

4.2.2.1-9

Validation of an ELISA
Method for Qualitative Anti
AVEO0010 Antibodies
Determination in Rat
EDTA Plasma Samples
and Sample Analysis

A 17838)

AAR

HREH

ST

4.2.2.1-10

Determination of an
influence of anti-AVE0010
antibodies presence in
samples for the
quantitative determination
of AVEOO10 in rat EDTA

plasma (jAA21011)

AAR

#HREH

FEAN

4.2.2.1-11

Validation of an ELISA for
the Qualitative
Determination of Anti-
AVE0010 Antibodies in
Mouse EDTA Plasma
Samples (jAA27229)

AAR

HREH

SR

4.2.2.1-12

Validation of a cell based
assay for detecting the
activity of the AVE0010 in
rat plasma

Ay

HREH

FEEH

4.2.2.2 IRIY

AHES

28

EEXIE
EEE

HEREM
HAR

HERE N
S

B ES
2%

WA
SEEHO
A

4.2.2.21

In vivo pharmacokinetics
of zs42-0010 after single
bolus s.c., i.p. ori.v.
administration to db/db
mice

s A B
200

HAEH

FEEH

42222

in vivo pharmacokinetics
of zs42-0010 after single
bolus s.c., i.p. ori.v.
administration to nmri
mice

#HREH

FEEH
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4.2.2.2-3

in vivo pharmacokinetics
of zs42-0010 in sprague-
dawley rats after s.c.
administration in the lower
back of three different
doses and i.v. of a single
dose

TVI—Y

HRER

ST

4.22.2-4

In vivo pharmacokinetics
of zs42-0010 in conscious
sprague-dawley rats after
i.v. and s.c. administration
and evaluation of s.c.
ABSorption fraction of
zs42-0010

HREH

FEAN

4.2.2.2-5

In vivo pharmacokinetics
of zp10a after i.p.
administration to
conscious sprague-dawley
rats.

HRER

AT B

4.2.2.2-6

In vivo pharmacokenetics
of ZS42-0009 and ZS42-
0010 after single bolus i.v.
administration to
anaesthetised rabbits

#HRER

ST

4.22.2-7

In vivo pharmacokinetics
of zs42-0010 and zs42-
0024 after simultaneous
single bolus i.v.
administration to
anaesthetised rabbits

HRER

FHE AR

4.2.2.2-8

Bioavailability of zs42-
0010 after s.c. bolus
administration to
conscious rabbits

HREH

FEAN

4.2.2.2-9

Pharmacokinetics of zp10
after administration of a
subcutaneous bolus to
conscious rabbits

FoI—Y

HREH

BT

4.2.2.2-10

Pharmacokinetics of zp10
in conscious rabbits after
a constant subcutaneous
infusion durging 3 days

HREH

FEAN

4.2.2.2-11

In vivo pharmacokinetics
of zs42-0010 in dogs after
single bolus s.c.
administration or i.v.
infusion

Fov—Y

HAEH

Bl
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4.2.2.2-12

In vivo pharmacokinetics
of zs42-0010 and zs42-
0024 after single bolus i.v.
or s.c. administration to
anaesthetised female pigs

nEs | FEEH

4.2.2.2-13

In vivo pharmacokinetics
of zs42-0010 in pigs after
single bolus s.c.
administration or with i.v.
infusion

FoT—4

Es | FEEH

4223 7%

AEHES

E ]

EEXIE
BEEE

HERE
HAR

HERE M
5T

WA
SEEHO
Al

B ES
2%

4.2.2.31

Tissue DISTribution of
radioactivity following a
single subcutaneous (1
mg/kg) or intravenous (1
mg/kg) administration of [3
H]-AVEO0010 to Long
Evans rat

208 N-
208

Ay

HRAH | FEES

4.2.2.3-2

Tissue distribution of
radioactivity and label
biostability derived from
quantitative whole body
autoradiography following
a single subcutaneous
dose (1mg/kg) or after a
single intravenous dose
(1mg/kg) of [14C]-
AVEO0010 to male Long
Evans rats

KA

HREE | FEEH

4.2.2.3-3

Quantitative tissue
distribution of radioactivity
in female rats and fetuses
at day 12 and day 17 of
gestation after a single
subcutaneous dose (1
mg/kg) of [14C]-AVE0010.

]

g | FEEH
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Quantitative whole body
autoradiography in female
rabbits and fetuses at day
12 and day 18 of gestation 2 )
42234 |after a single — 2‘!‘ Kp smEE | WA
subcutaneous dose of
approximately 0.7mg/kg
(0.5mg active moiety/kg)
body weight.
= |Invitro protein binding in 200 0 | 225 4 -
42235 |7 ¥iro profen bindine - 2" kA g | BEEs
4.2.2.4 RE
= A A e |FHARE
N - FEXE | HEBEE HBEE ot 7t P
ARES e xEE | MW o 2% |SHEMO
In vitro stability in S9
fraction of liver and kidney
42241 of human, rat, dog, rabbit bt B B oy ] ST A
e and mouse and _ 200 .
indentification of in vitro
metabolites in human
In vitro stability of ZS42-
0010 in heparin stabilised 20 0 = —_ = R
4224 2010 nhepary stabiis pig= 21‘ Fo—t MEE | FEAR
and human plasma
4.2.2.5 HEith
= i R agss |SPER
e o EEXE | HABRER HERE BEME | oy
ARES e nfEE | 1575 2% |SHIRO
Milk excretion of
radioactivity after a single
subcutaneous dose 2 )
42.25-1 |(1mg/kg) of [14C)- h 2‘!‘ kA woas | SEEH
AVEO0010 to non- ’
pigmented lactating
female rats.
4226 EYEBEFHIEYHEEER GEERK) B
4227 T DD EYEHRERER E LA
4.2.3 HHEHER
4.2.3.1 BEEE SRR
= - stpec gz | BT A &
ey & 2 =8 EENT | HEBREE HEREE B | L
ARES e xEE | MM o 2% |SHERO
4.2.3.11 2(.-1181:2842-0010: |_
Single-dose Subcutaneous 9
Toxicity Study in the ' #HREH | FHEEH
200 JA
Mouse
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4.2.3.1-2

2(.-1 180: ZS42-0010:
Single-dose Intravenous
Toxicity Study in the
Mouse

4.2.3.1-3

2'-1 179: ZS42-0010:
Single-dose Subcutaneous
Toxicity Study in the Rat

[

208
208

)X

HREN

S

I

208
208

)R

HAEH

B

4.2.3.1-4

20JJ]-1186: ZS42-0010:
Single-dose Subcutaneous
administration Study in the
Rat followed by a 24-hour
or 14-Day Observation
period

4.2.3.1-5

2(.-1178: ZS42-0010:
Single-dose Intravenous
Toxicity Study in the Rat

A1

I 1]

)X

HREH

B

42316

2(.-1 184: ZS42-0010:
Single-dose Intravenous
administration Study in the
Rat followed by a 24-hour
or 14-Day Observation
period

208
208

l)x

HREH

B

4.2.3.1-7

2(.-1 187: ZS42-0010:
Single-dose Subcutaneous|
administration Study in the
Dog followed by a 24-hour
or 14-Day Observation
period

A1

)R

HAEH

FEEH

4.23.1-8

2(.-1 185: ZS42-0010:
Single-dose Intravenous
infusion administration
Study in the Dog followed
by a 24-hour or 14-Day
Observation period

E 1

||

I3

HREH

AN

E 1

l)x

HAEH

FEEH

4232 REFRSHHHR

EHES

BE

EHXIE
EEE

HERE N
HAR

FERE
B

BEMES
2%

A £
BERHO
A

4.2.3.21

2(.-1276: AVE0010:
Exploratory 5-day
subcutaneous toxicity
study in rats

208
208

Sanofi Aventis ( K4 V)

HAEH

sEEH

4.23.2-2

2('-1986: AVEO0010:
Exploratory 5-day
subcutaneous toxicity
study in rats

E 1

Sanofi Aventis (KA V)

HREH

SEEH
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4.2.3.2-3

2(jJ]-1987: AVEOO10:
Exploratory 5-day
subcutaneous toxicity
study in rats

Sanofi Aventis (K4 V)

HREH

SEEH

4.2.3.2-4

2(.-1925: AVE0010: 2-
Week Subcutaneous
Toxicity Study In Rats
With A 2- Week Recovery
Period

4.2.3.2-5

FZ(' KIN0120: AVE0010
Toxicokinetics in the 2-
week subcutaneous
Toxicity study in rats (DSE
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An open-label,
randomized, single-dose,
three-sequence crossover
bioequivalence study
comparing two different
formulations of lixisenatide
(50 pg vs. 100 ug of
lixisenatide/ mL) at 10 pg
dose in healthy subjects.
(BEQ11094::5%)
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5.3.1.2-2

A randomized, open-label,
3-way crossover study
comparing the relative
bioavailability of AVE0010
at 10 yg following
subcutaneous injections at
different sites in obese
subjects.

(BDR6864:ER)
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5.3.1.4-1

Validation of an ELISA for
the Determination of
AVE0010 in Human EDTA
Plasma Samples
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HRAEH
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5.3.1.4-2

Determination of an
influence of different
AVEO0010 fragments or
exendin-4 presence in
samples for the
quantitative determination
of AVE0O10 in EDTA
plasma using ELISA
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5.3.1.4-3

Validation of an ELISA for
Determination of Total
AVEO0010 Concentration in
Human EDTA Plasma
Samples after Sample
Processing
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Validation of an ELISA for
the quantitative
Determination of total
AVEO0010 concentration in
human EDTA Plasma
Samples using AVE0010
ELISA it from
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for the Application in
Clinical Sudies POP6053
and TDU10121
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Validation of an ELISA for
the Quantitative

Determination of AVE0010
in Human EDTA Plasma
using AVEOO010 ELISA Kit
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5.3.1.4-6

BRIDGING-STUDY
REPORT Comparison
AVEO0010-ELISA from

between

and SANOFI-
AVENTIS. Demonstration
of Comparability using
EDTA-plasma samples
from INT6863
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5.3.1.4-7

Analysis of the influence of
different co-medications
on the AVE0010
quantification using a
validated ELISA-method.
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Establishment and
validation of a cellular
AVEO0010 potency assay
for the determination of
the concentration of
biologically active
AVEO0010 in human EDTA
plasma samples
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5.3.1.4-9

Validation of the
radioimmunoprecipitation
(RIP) method for
determination of
antibodies to AVE0010 in
human EDTA plasma
samples
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Cross-reactivity test of
antibodies developed in a
human subject treated
with AVEO010
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Investigation of the cross-

reactivity capacity of
antibodies developed
against AVE0010 in
patients relating to study
DRI6012 [AVE0010-2002]
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Validation of an Assay for

the Detection of Anti-
AVEO0010 Antibodies using
a Surface Plasmon
Resonance (SPR/
Biacore) Method
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5.3.1.4-13

VALIDATION OF A
METHOD FOR THE
DETECTION OF ANTI-
AVE0010 ANTIBODIES IN
HUMAN EDTA PLASMA
USING SURFACE
PLASMON RESONANCE
(SPR) TECHNOLOGY ON
BIACORE T200

-0

KA

HREH

B

5.3.1.4-14

Validation of a calibration-
free concentration analysis
(CFCA) method for the
quantitation of anti-
AVEO0010 antibodies in
human edta plasma using
surface plasmon
resonance (SPR)
technology on Biacore
T200
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Determination of Protein
Binding in Human Plasma
by Ultracentrifugation
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5.3.2.2-1

In vitro Cytochrome P450
induction potential of
AVEO0010 (lixisenatide) in
primary cultures of human
hepatocytes
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NON-CLINICAL GMPK
STUDY REPORT
AVEO0010 In vitro CYP2C8
inhibition study of
AVEO0010 in human liver
microsomes
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Inhibition of Human
Cytochrome P450
Enzymes by AVE0010 in
Human Liver Microsomes
in vitro
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5.3.2.3-1

Determination of AVE0010
Fragments A003492922,
A003492920, A003492926
and A003492919 in the S9
fraction of human kidney
by LC-MS/MS
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5.3.2.3-2

Evaluation of AVE0010 as
inhibitor of the uptake
transporters hOCT2
(kidney) and hOATP1B1
(liver)
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5.3.3.2-1

A phase 1, double-blind,
placebo-controlled,
ascending single-dose
safety and tolerability
study of ZS42-0010
administered as a
subcutaneous bolus
injection in type 2 diabetic
patients.

(01-016545%)
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5.3.3.3-1

Pharmacokinetics and
tolerability of lixisenatide
given as a single 20 ug
dose in elderly healthy
subjects and matched
young healthy subjects.
(POP11814&t58)
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5.3.3.3-2

Pharmacokinetics and
safety of AVE0010 given
as a single 5 ug
subcutaneous dose in
subjects with different
degrees of renal
impairment and in healthy
subjects in an open,
parallel group, non-
randomized, single-dose
study.

(POP6053558)
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5.3.3.3-3

An open-label, multiple-
dose, non-randomized
study to evaluate the
pharmacokinetics of
Lixisenatide at dose level
10 ug and 20 ug following
repeated daily
subcutaneous injections in
healthy Chinese subjects.
(POP11320: (%)
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5.3.3.4-1

An open-label,
randomized, 2-treatment,
2-sequence cross-over
study to evaluate the
effect of multiple
subcutaneous dose
AVEO0010 on the
pharmacokinetics of a
single oral 25 mg dose of
warfarin in healthy male
subjects.
(INT104085(5%)
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5.3.3.4-2

An open-label,
randomized, two parallel,
single sequence cross-
over study to evaluate the
effect of multiple dose
AVEO0010 on the
pharmacokinetics of
multiple dose atorvastatin
in healthy male subjects.
(INT10409545%)
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An open-label,
randomized, two-
sequence, two-treatment
cross-over
pharmacokinetic
interaction study of
repeated subcutaneous
doses of 20 pg lixisenatide
on 6-days repeated oral
doses of 5 mg ramipril QD
in healthy subjects.
(INT1078255%)

5.3.3.4-3
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An open-label,
randomized, two-
sequence cross-over
pharmacokinetic
interaction study of
5.3.3.4-4 |repeated subcutaneous

doses of 0.25 mg digoxin
in healthy subjects.
(INT107835(5%)
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Study of pharmacokinetics
of a single dose of oral
contraceptive
administered at various
times in relation to a 10 g
subcutaneous injection of
AVEO0010 in healthy post-
menopausal female
subjects.

(INTB052545%)

5.3.3.4-5
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A study of
pharmacokinetics of a
single dose of oral
acetaminophen
administered at various
times in relation to a 10 ug
subcutaneous injection of
AVEO0010 in healthy
subjects.

(INT68635t58)
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5.3.3.5-1

Population
Pharmacokinetics of
Lixisenatide (AVE0010)
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5.3.3.5-2

Population
pharmacokinetic analysis
of Lixisenatide (AVE0010)
in study EFC10887
(Getgoal-L-Asia)

21
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5.3.3.5-3

Population
pharmacokinetic analysis
of Lixisenatide (AVE0010)
in study EFC6018
(Getgoal-Mono)
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BT

5.3.3.5-4

Population
pharmacokinetic analysis
of Lixisenatide (AVE0010)
in study EFC6015
(Getgoal-S)
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5.3.4.1-1

A randomized, double-
blind, placebo-controlled,
two-sequence, two-
treatment cross-over study
assessing the effect of a
single subcutaneous
injection of 20 pg
lixisenatide (AVE0010) on
gallbladder motility in
healthy male and female
subjects.
(PDY11431545%)
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5.3.4.1-2

A randomized, cross-over,
double-blind, placebo
controlled study on the
pharmacodynamic
response to a
hypoglycemic clamp in
healthy subjects after a
single subcutaneous
lixisenatide administration.
(PDY1194135%)
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5.3.4.1-3

Effect of repeated
subcutaneous injections
(20 pg once daily and 30
ug twice daily) of an
immediate release
formulation of AVE0010 on
ventricular repolarization,
compared to placebo with
moxifloxacin (400 mg
single dose) as a positive
control, in healthy
subjects. A randomized,
double-blind, double-
dummy, 4-parallel group
study.

(TES68655t58)

HREH

ZEEN

5.3.4.1-4

A multicenter, randomized,
double-blind, placebo-
controlled, parallel group
study to evaluate the
effect of subcutaneous
doses of 20 pg lixisenatide
once daily on sperm
production.
(TDR1121555%)
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5.3.4.1-5

A randomized, double-
blind, placebo-controlled,
2-treatment, cross over
intravenous glucose
challenge study for the
investigation of first phase
insulin release with
subcutaneous injection of
20 pg lixisenatide in
healthy subjects.

(PDY 118245 5%)

2

KA

HREH

ZEEN

Property of the sanofi-aventis group - strictly confidential

Page 43



1.12 ZTEH-—%
NORTTFTRTE

5.3.4.1-6

Effect of repeated
subcutaneous injections
(20 pg once daily and 30
ug twice daily) of
lixisenatide on ventricular
repolarization, compared
to placebo with
moxifloxacin (400 mg
single dose) as a positive
control, in healthy
subjects. A randomized,
double-blind, double-
dummy, 4-parallel group
study.

(TES1180755%)
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5.3.4.2-1

Restoration of first phase
insulin release in subjects
with type 2 diabetes
mellitus with
subcutaneous injection of
20 yg AVE0010 in a
double-blind, randomized,
placebo-controlled, two-
way Cross over
intravenous glucose
challenge study.
(PDY1043355%)
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5.3.4.2-2

Pharmacodynamics,
safety, tolerability and
pharmacokinetics
following dose titration of
subcutaneously
administered AVE0010 in
patients with type 2
diabetes mellitus in a
double-blind, randomized,
placebo-controlled Phase
Ila study

(ACT601155%)
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An open-label,
randomized, two-arm
parallel group study to
compare the effects of
4-week QD treatment with
lixisenatide or liraglutide
on the postprandial
plasma glucose in patients
with type 2 diabetes not
adequately controlled with
metformin
(PDY10931545%)
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PK/PD Analysis of
Lixisenatide (AVE0010) in
Diabetes Type Il Patients
in Study DRI6012 and
Comparison to Study
PDY6797
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PK/PD Analysis of
Lixisenatide (AVE0010) in
Diabetes Type Il Patients
in Study PDY6797
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A randomized, double-
blind, placebo-controlled,
multinational study
evaluating

the safety and
pharmacokinetics of 5 and
10 ug AVE0010 single
doses

and the efficacy, safety
and pharmacokinetics of
AVEO0010 administered for
5 or 6 weeks, either once
or twice daily, following
dose escalation from 5 to
30 pg in Japanese and
Caucasian type 2 diabetic
patients not adequately
controlled

with sulfonylurea or
sulfonylurea and
metformin
(PDY6797545%)
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A 13-week Multinational,
Randomized, Double-
Blind, Placebo-Controlled,
Dose-Response Trial
Assessing the Safety,
Tolerability and Efficacy of
AVEOQ010 in Metformin-
Treated Subjects with
Type 2 Diabetes Mellitus
(DRIBO1255%)

5.3.5.1-2
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HREH

B

A randomized, double-
blind, placebo-controlled,
parallel-group, multicenter
12-week study assessing
5.3.5.1-3 |the efficacy and safety of
AVEO0010 in patients with
type 2 diabetes not treated
with antidiabetic agents
(EFC6018558)

127E (BA. KE. B, i)

Diabetologia
. 2010;53,
(Supp 1):
S330

B

A randomized, double-
blind, placebo-controlled,
2-arm parallel-group,
multicenter 24-week study
followed by an extension
assessing the efficacy and
safety of AVEOO10 on top
of a sulfonylurea in
patients with type 2
diabetes not adequately
controlled with
sulfonylurea
(EFC6015558)

5.3.5.1-4

160 E (BA. KE. B, i)

HREH

it

A randomized, double-
blind, placebo-controlled,
2-arm parallel-group,
multicenter study with a 24
week treatment period
assessing the efficacy and
safety of AVEOO10 in
patients with Type 2
diabetes insufficiently
controlled with basal
insulin with or without
sulfonylurea
(EFC10887:ER)
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Diabetes.
2011 Jul;
60 Suppl 1:
abstract
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5.3.5.1-6

A randomized, double-
blind, placebo-controlled,
parallel-group, multicenter
24-week study followed by
an extension assessing
the efficacy and safety of
AVEO0010 on top of
metformin in patients with
type 2 diabetes not
adequately controlled with
metformin
(EFC6014:t5%)
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5.3.5.1-7

A randomized, double-
blind, placebo-controlled,
2-arm parallel-group,
multicenter study with a 24
week main treatment
period and an extension
assessing the efficacy and
safety of AVE0O10 in
patients with Type 2
diabetes insufficiently
controlled with basal
insulin

(EFC6016558)
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5.3.5.1-8

A randomized, double-
blind, placebo-controlled,
parallel-group, multicenter,
24-week study followed by
an extension assessing
the efficacy and safety of
AVEO0010 in 2 titration
regimens on top of
metformin in patients with
type 2 diabetes not
adequately controlled with
metformin
(EFC107433E&)
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A randomized, open-label,
active-controlled, 2-arm
parallel-group, multicenter
24-week study followed by
an extension assessing
the efficacy and safety of
AVEO0010 versus
exenatide on top of
metformin in patients with
type 2 diabetes not
adequately controlled with
metformin

(EFC6019558)

5.3.5.1-9
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A randomized, double-
blind, double-dummy,
2-arm parallel-group,
multicenter 24-week study
comparing the efficacy
and safety of AVE0010 to
sitagliptin as add-on to
metformin in obese type 2
diabetic patients younger
than 50 and not
adequately controlled with
metformin
(EFC107803tE&)
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A randomized, open label,
parallel-group (one-step
titration and two-step
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