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Camsylate/Losartan Potassium)

Irbesartan+Atorvastatin
Levocetirizine+Pseudoephedrine

Medirac+Mosapride

Phase Il (Factorial Design),

Phase IllI( 2non-responder studies,
initial therapy in patients with severe
hypertension

oflel : 2 BE, 1 Food effect

DDI, BE, Phase Il
Phase | (BE: Fasted, Fed), Phase |lI
Phase I, II, 1l
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S HHEIA =80 S S4AIE

design)

(Factorial

Tite _____________JAms____________|Targetpatients __Status |

Am/Val(2.5/40,2.5/80,2.5/
160,2.5/320,5/40,5/80,5/1
60,5/320), Am 2.5,5mg,
Val 40,80,160,320mg,
Placebo

Multicenter, 8-Week,
Randomized, Double-Blind,
Placebo-Controlled, Parallel-
Group Studies Evaluating the
Efficacy and Tolerability of
Amlodipine and Valsartan in
Combination and as
Monotherapy in Adult

Patients with

° . Am/Val(10/160,10/320),
Mild to Mogerate Essential Val 160,320mg, Placebo
Hypertension

mild-moderate HTN

g 2003.1-
AT & REA -
(DEHOMI.:.I}—.— ;1911 2004.2
)
mild-moderate HTN
2004.1-

(CH& TR : 1250 2004.7
g)

> Hanmi Pharm. Co., Ltd.
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S 2F-2006.6.9
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Title Arms

A 54 week, extension to the double-bl
ind, multicenter, multifactorial, placeb

o-controlled, study to evaluate the effi | =\ an/Amlodipine 1 (DBP<85mmHg,

cacy and safety of valsartan (160mg
and 320mg) and amlodipine(10mg) c
ombined and alone in hypertensive p
atients

A study to evaluate the safety and effi
cacy of valsartan/amlopidne compare Al & =: Valsartan/Amlodipine

60/10 mg or 320/10 mg

g ST X2 Lisinopri g e hy
d to lisinopril/hydrochlorothiazide give CH Lisinopril/Hydrochloro (CHA T & X2

n once daily for 6 weeks is patients wi thiazide
th severe hypertension

Valsartan/amlodipine 160/5mg or 160

/10mg versus valsartan 160mg alone
for 8 weeks in hypertensive patients
who are not adequately controlled on
valsartan 160mg monotherapy

A& Z: Valsartan/Amlodipine 1 n

60/5mg or 160/10 mg
CH & =2: Valsartan 160 mg Alone

Target patients Status
Hypertensive patient Comple
SBP<1 ted
50mmHg) (Start:
(CHA I & Rt== : 403E)  2004.4)
Comple
Severe hypertension t;d .
S130y) (Srt
. 2004.
10)
Valsartan@ 2 X & &| k| & G
= Essential hypertensio o
(Severe hypertension Xl (ZStart:
9l 004.

(CH&H T Xt : 9479)
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Title

A multicenter trial to evaluate the safe
ty and efficacy of the combination of v
alsartan/amlodipine 160/10mg versus

Arms

A& 3: Valsartan/Amlodipine 1

amlodipine 10mg alone for 8 weeks i BIID
. . CHZ==: Amlodipine 10 mg Alon
n hypertensive patients who are not a a

dequately controlled on amlodipine 1
0mg monotherapy

A double-blind, randomized, multice
nter study to evaluate the effectivene
ss of the combination of valsartan an
d amlodipine in hypertensive patients
not controlled on monotherapy

An 8-week, multicenter, randomized
, double-blind, parallel-group study to
evaluate the efficacy and safety of th
e combination of valsartan/HCTZ/ am
lodipine compared to valsartan/HCTZ
, valsartan/amlodipine, and HCTZ/am
lodipine in patients with moderate to s
evere hypertension

Al & 2 1: Valsartan/Amlodipine
160/5 mg

Al & 2 2: Valsartan/Amlodipine
160/10 mg

CHZ==: Amlodipine Alone
(HCTZ add up& Jts)

A& 2: Valsartan/HCTZ/Amlodi
pine

CHZ==1: Valsartan/HCTZ

CH 2= =222: Valsartan/Amlodipine
CH =2 3: HCTZ/Amlodipine

Target patients Status
Amlodipine alone =& & Comple
Xl @& Essential hyperte ted
nsion (Severe hypertensi (Start:

on Xl 2l) 2004.12
(CH& D& Rh== 1 944F) )
On

Monotherapy =& & Xl & going

= Essential hypertension (Start

(CHat &t == : 9269) 2006.
3)
On

Moderate to Severe hype going

rtension Start:
(CH&H B8R =~ : 2252%)  2006.
5.)

@2 Hanmi Pharm. Co,, Ltd.

Exforge & &L SF

Exforge FDA Lable 27

Phase I Study

Am/Val(2.5/80), Am 2.5-Val 80

SS(Val: Crp AH0] ALt AYH oJ0] gL

|
LOBER ) mapea, melso G
- Am/Val(10/160), Am 10-Val 160 S
" 5
2 BERIL g5 axig, Ezsol e
e Am/Val(5/320), Am 5-Val 320 55
POBEW g5 mapua, msiso 6y °°
- Am 5, Val 160, Am 5-Val 160 USMSIE QS
H 2 4 A=d=4E QS
¢ DDIBM ey mpu, erel=of e
5 SH= Am/Val(10/160) 2way-1n Xt A, £t3| & 0] 37 Am: SAE B x Val: Cmax, Tmax 2FZH|
gt S ARl BAIQl0| 58
Phase II/III Study
oA Am/Val(2.5/40,2.5/80,2.5/160,2.5/320,5/40,5/80,5/160,5/32 1911 ,
1 Jixa O Am 255mg, Val 40,80,160,320mg, Placebo mild-maderste HTN A AYAIH TY(L:525F £0],
TS Placebo run-in, B#A, 8% £0{(F 10-12F) oderate 2:54% £0)— F7|R0 54 8
, ®E4  Am/Val(10/160,10/320), Val 160320mg, Placebo 1250% =
oMM Placebo run-in, Wl A7, 8F £0{(X 10-12F) mild-moderate HTN
3 84 Val 160 _*E'J‘Lﬂ?:ﬂf, Am/Val(5/160,10/160), Val 160mg . 947
CtMM  Val run-in, A, 8F £0{(F 12F) mild-moderate HTN  c= o wi wict DBP Qo|81A| ZH4
4 84 Am 10 A afstXt, Am/Val(10/160), Am 10 9449 e
OtMAM  Amrun-in, B A, 8F F0|(F 12F) mild-moderate HTN
Am/Val vs. lisinopril/HCTZ .
OFFM Ad* -
5 ‘;t‘:‘; Placebo run-in, @& A 7|, Dose titration, 65 & 1308 Seveore HIN‘ Mlld/IO“Oderate HTN
oBM papad severe HTN b QAFSH O AtHES QAL
(5 7-8%F)
= D|®Xt £=(Ran. 7|&) 5448
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X4 | IND/IRB

- I Enroll/
=4 |

Amlodipine IND/IRB Treatment | =hll

X|E A lg )
Enroll/
3 IND/IRB
Lo:?m Treatment
e ERS
R T O <o ZZD Hanmi Pharm. Co., Ltd.

PHASE | : Drug—Drug Interaction Study

Design : multiple-dosing, fixed -sequence, 3-period

#91039) #9160

Amlodipine Losartan HeE
10mg 100mg CE

’ CH‘ICX,SS

e @D Hanmi Pharm. Co. Ltd.
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PHASE | : Drug—Drug Interaction Study

Amlodipine
oER9
10 3850
8
) 6 ‘..M— —
E
B 4
=
2
0
0 4 8 12 16 20 24
Time (hr)
Amlodipine Amlodipine/Losartan 90%
PETEMEIER Alone Combination Confidence Interval
Crnax, s (NG/MI) 8.46 9.07 0.9824-1.2146
AUC © (ngxh/ml) 165.15 172.36 0.9540-1.1780

@D Hanmi Pharm. Co., Ltd.

PHASE | : Drug—Drug Interaction Study

Losartan E3174
——H=EEF0 ——TEE50
1000 LR L 500 TEFAH
800 400
3 600 3
£ . E 300
5 ; 5
2 400 .\ 1 200 ;\.
c . =
200 R 00 [ ¥ %
P L L N 0@
0 4 8_ 12 1 0 24 0 8 12 16 20 24
Time (hr) Time (hr)
. 90%
Losartan Amlodipine/Losartan h
Parameters et Confidence
Alone Combination Interval
Cinax.ss (NG/mI) 708.94 627.99 0.7788-1.2486
Losartan |
AUC T (ng*h/ml) 1241.50 1082.02 0.8127-0.9420
- Cinax. 55 (NG/mI) 223.35 211.78 0.8289-1.1023
E3174 '
AUC T (ng*h/ml) 11569.46 1105.10 0.8909-1.0268

@D Hanmi Pharm. Co., Ltd.
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HM-ALOS-103(0O} 2 ZHEL

# Amlodipine

5/50)

AUCt 79.3 £ 25.6 75.6 + 24.7 1.049 0.981 ~ 1.122

Cmax 2.3+ 0.7 2.0+ 0.5 1.107 1.039 ~ 1.182
+ Losartan

AUCt 471.9 £ 1563.4 444.2 + 153.4 1.065 1.006 ~ 1.129

Cmax 288.8 + 162.1 241.3 £ 175.7 1.268 1.074 ~ 1.498
= EXP 3174

Mean + SD
900/ A‘i“—rlj}
%‘%
AUCt 3341.2 + 909.5 3209.0 + 946.8 1.047 1.012 ~ 1.083
Cmax 510.7 + 167.8 461.1 £ 165.2 1.121 1.063 ~ 1.183

@D Hanmi Pharm. Co., Lid.

HM-ALOS-104(Ot 2 & EF

# Amlodipine

AUCt 102.65+ 34.13

Cmax 2.55 £ 0.59
#+ Losartan

AUCt 808.39+ 354.61

Cmax 540.41+ 282.05

EXP 3174

= T/R ratio

Ot2 Z &

AUCt 4724.46 + 1376.61
Cmax 932.25+ 291.44

4713.34 + 1289.45 0.99

5/100)
96.58+ 32.95 1.05 0.99~1.11
2.41 +0.56 1.05 0.98~1.12
809.66+ 299.35 0.98 0.92~1.03
518.52+ 247.13 1.01 0.89~1.16

90% &lz|52t

0.95~1.04

902.28+ 275.54 1.02 0.96~1.06

@D Hanmi Pharm. Co., Ltd.
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50 5

Amlodipine Dose (mg)

Adverse Events

Total t‘:‘eEat?nf:er:t AE after treatment I;Taatt:ie:é-
(persons) | (persons (%)) (cases) (Cases)
Amlodipine 5 40 9(22.50) 1 3
Amlodipine10 39 7(17.95) 7 2
Losartan 50 38 9(23.68) 1 4
Losartan 100 40 7(17.50) 8 2
Amlodipine 5+ Losartan 50 38 5(13.16) 9 3
Amlodipine 5+Losartan 100 M 7(17.07) 7 4
Amlodipine 10+Losartan 50 43 12(27.91) 17 10
Amlodipine 10+Losartan 100 4 11(26.83) 17 7

@D Hanmi Pharm. Co., Ltd.
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@ZD Hanmi Pharm. Co., Ltd.
Phase III

HM-ALOS-301) Patients with hypertension who fail to respond
adequately to treatment with amlodipine 5 mg monotherapy

Screening 332, Randomization 166, ITT 156 (78/group)

_in (45F) Treatment (85F)

A10
A5 / HIETS
Monotherapy \ A5/L50

HM-ALOS-302) Patients with hypertension who fail to respond adequately
to treatment with losartan 100mg monotherapy

Screening 240, Randomization 120, ITT 114 (57/grooup)

L100
L100 /
Monotherapy \ A5/L100

@D Hanmi Pharm. Co., Ltd.
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ALOS-301

¢ Comparison the efficacy and safety of Amosaltan
(amlodipine Smg+losartan 50mg) versus amlodipine 10mg
monotherapy in patients with essential hypertension not
controlled on amlodipine monotherapy

A Phase III, 8-week, multicenter, randomized, double-blind study

Study design
y g Run-in treatment (4weeks) Treatment(8weeks)
Amlodipine 5/ Losartan50
Amlodipine 5 4
Monotherapy \ Amlodipinel0

@ZD Hanmi Pharm. Co., Ltd.

Primary Efficacy : DBP

Change from baseline in mean sitting DBP at 4 and 8 weeks

(ITT=183)
120
110 +
5
% 96.83
goo :
o
a)
Zq9 | 87.98
-0.14mmHg, p=0.079
87.27 87.84
80
Baseline Week4 Week8

—e— Amlodipine/Losartan 5/50 MG

=-===Amlodipine 10 MG

@D Hanmi Pharm. Co., Ltd.
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Primary Efficacy : DBP

97.5% lower confidence bound of change from baseline in MSDBP at Week8
(Non-Inferiority Test; Non-inferiority margin = -4)

Amlodipine/Losartan 5/50mg Amodipin 10 mg
(ITT:N=92 PP:N=85) (ITT:N=91 PP:N=85)
ITT Baseline 96.83+5.25 97.21+6.04
Week8 87.98+7.38 87.84+8.25
Change 8.85+6.14 9.37+7.50
Mean£SD(97.5% L.C.B*) -0.52+6.85( —2.52 , =)
PP Baseline 96.94+5.33 96.88+5.99
Week8 87.97+7.13 87.79+8.14
Change 8.97+6.02 9.07£7.13
Mean+SD(97.5% L.C.Bx) -0.12£6.70( -2.15, )

*L.C.B: Lower Confidence Bound

@2 Hanmi Pharm. Co., Ltd.

Efficacy : SBP

Change from baseline in mean sitting SBP at 4 and 8 weeks

(ATT=183)

160

150

140 |

sitSBP(mmHg)

130 |

nmHg, p=0.108

120

Baseline Week4 Week8

—e— Amlodipine/Losartan 5/50 MG

====Amlodipine 10 MG

@D Hanmi Pharm. Co., Ltd.
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Safety

*  Treatment related Adverse Event (Safety=184)

Adverse events *

Amlodipine/Losartan 5/50 mg

(N=92)

Amlodipine 10 mg

(N=92)

n (%) ,[events]

n (%) ,[events]

Total

6 (6.65),[7]

13 (14.13) ,[13]

Nervous System
Disorders

Dizziness
Headache

Somnolence

22.17),12]

1(1.09),[1]
4(4.35),[4]
2(2.17) 2]

Oedema

Face oedema

Oedema peripheral

1(1.09),[1]
1(1.09),[1]

Others

Urticaria generalised
Dyspnoea
Pollakuria
Orthostatic hypotension

Fatigue
Rash
Libido decreased

* Dictionary: MedDRA 10.0, 533 %)

@D Hanmi Pharm. Co., Ltd.

Conclusions

. This study demonstrated that 8 weeks of treatment
using amlodipine/losartan 5/50 mg in mean
reduction of blood pressure is equivalent to
amlodipine 10mg in patient with essential
hypertension who have not been adequately
controlled on amlodipine monotherapy and there was
no statistically significant difference in the incidence
of adverse events between the combined and single
groups.

@D Hanmi Pharm. Co., Ltd.
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ALOS-302

Comparison the efficacy and safety of Amosartan (amlodipine 5
mg-+losartan 100mg) versus losartan 100 mg monotherapy in pa
tients with essential hypertension not controlled on losartan mo
notherapy

A Phase III, 8-week, multicenter, randomized, double-blind study

Primary outcome: Change from baseline in mean sitting DBP at 8 weeks

Study design

Run-in treatment (4weeks) Treatment(8weeks)

Amlodipine 5/ Losartan100

Losartan 100 J/

Monotherapy \ Losartan100

@ZD Hanmi Pharm. Co., Ltd.

Efficacy : DBP

Change from baseline in mean sitting DBP at 4 and 8 weeks
(ITT=142)

120

sitDBP{mmHg)
=) =
) o

©
o
T

mHg, p<0.0001

80 :
Baseline Week4 Week8
—e— Amlodipine/Losartan 5/100 mg

---+--Losartan 100 mg

@D Hanmi Pharm. Co., Ltd.
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O ZHEl : HM-ALOS 302 Primary Endpoint

A5/L100
L100 /
Monotherapy \ 1100

95% confidence interval of change from baseline in MSDBP at Week8 (Superiority Test)

Amlodipine/Losartan 5/100 mg Losartan 100 mg
(ITT:N=70 PP:N=65) (ITT:N=72 PP:N=64)
ITT Baseline 97.51+6.91 96.63+6.10
Week8 85.82+8.01 93.47+10.26
Change 11.69+7.03 3.17+£7.93
Mean+SD(95% Cl) , p-value 8.52+7.50(6.03,11.01), <0.0001
PP Baseline 97.11+£6.94 96.75+6.29
Week8 85.38+7.76 93.93+10.11
Change 11.73£6.65 2.8117.76
Mean£SD(95% Cl), p—value 8.92+7.22(6.40,11.44), <0.0001

@D Hanmi Pharm. Co., Lid.

Efficacy : SBP

Change from baseline in mean sitting SBP at 4 and 8weeks

9.98mmHg, p<0.0001

(ITT=142)
160
150 |
?
[= 141.07
5_%140 + : 137.68
m
12}
@
130
128.5
120
Baseline Week4 Week8

—e— Amlodipine/Losartan 5/100 mg
-#=-Losartan 100 mg

@D Hanmi Pharm. Co., Ltd.
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Safety

* Treatment related Adverse Event (Safety=142)

Amlodipine/Losartan 5/100 mg Losartan 100 mg

Adverse events * (N=70) (N=72)
n (%) ,[Events] n (%) ,[Events]
Total 6 (8.58),[6] 10 (13.89) ,[11]
Dizziness 2 (2.86),12] 2(2.78),12]
Nervous System
Disorders Headache - 3 (4.17),3]
Somnolence 1(1.43),[1] 1(1.39),[1]
Oedema Oedema - 1(1.39),[1]
Palpitation Epigastric discomfort
Others Vertigo ALT, AST increased
Urticaria generalised Hypertension

* Dictionary: MedDRA 10.0

@D Hanmi Pharm. Co., Ltd.

Conclusions

. This study demonstrated that 8 weeks of treatment
using amlodipine/losartan 5/100 mg in mean reduction of
blood pressure is superior to losartan 100 mg in patients
with essential hypertension who have not been adequately
controlled on losartan monotherapy and there was no
statistically significant difference in the incidence of

adverse events between the combined and single groups.

@D Hanmi Pharm. Co., Ltd.
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HM-ALOS-303

+ S Stage2 NEABIE U
Q20T HARHIH

TTEASE:
1362

Visit 4 Visit 5

+ HCTZ 12.5

e

A10/L50

Stage2 TN
(160=<SBP=<199
80

onid Hanmi Pharm. Co., Ltd.

HM-ALOS-303 Efficacy data(1)

Estimated difference(95% CI)
p-value

« JIMXI ThHl 6 = sitSBPHE 3}
Amlodipine/Losartan Amlodipine
(ITT:N=73 PP:N=64) (IT:N=75 PP:N=67)
ITT Baseline 169.00+9.21 170.48+9.82
Week6 133.02+12.41 138.81+13.18
Adjusted mean change from baseline -36.49 -31.55
Estimated difference(95% Cl) -4.94(-8.76, -1.11)
p-value 0.0117*@)
PP Baseline 168.43+8.51 170.43£9.97
Week6 132.22+12.35 138.62+13.80
Adjusted mean change from baseline -37.30 -31.92
-5.38(-9.49, -1.28)

0.0106*(@)

covariate

* Statistically significant difference
(a) Analysis of Covariance model with baseline, site as

2011-10-04
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Efficacy data: sitSBP(2)

Change from baseline in sitSBP(mmHQ): Mean+SE (ITT=148%)

sitSBP (mmHg)
180
170
160
150
140
130
0 1 2 4 5 6 7 8
---®--- Amlodipine/Losartan —a— Amlodipine Weeks
@D Hanmi Pharm. Co., Ltd.
(N ol Ot
OF2 & & 2 &2 2(1)
Phase I Study
1 BE 87t  Am/Los(5/50), Am 5-Los 50 32% TS (Los: Cpyy KIOI QO LE AH= 2J0] 212)
(103) 27|, XA, HRIE%
2 BE Bt Am/Los(5/100), Am 5-Los 100 32% 3T
(104) 27|, XA, SHRIEH
3 BE B 7t Am/Los(10/50), Am 10-Los50 32% T S(E3174 Cmax X[O] 2O LK1.0778-1.2693) &%
(105) 27|, MAEH, HRISFH X o|0| &)
4 DDI 87t Am 10, Los 100, Am 10-Los 100 24% USHYTEE US.

101)

3way-ul X&), o PSS

Phase II/III Study

Am/Los (5/50, 5/100,

8¥% Am/Los(5/50,5/100,10/50,10/100),
1 o4  Am5,10mg, Los 50, 100mg m”d_mﬁggte TN ]80%‘521)%
(201)  Placebo run-in, BB &, 85 £%4(F 10-12F) =
O TA
2 ;‘;;g LosT100& Ij XL, Am/Los(5/100), Los 100 mg 1427 SH=E QO BT DBP 201
'(‘3‘62) Los run-in, FY&H, 8F EXH(F 12F) mild-moderate HTN =t 23
ov |
; ;',;;g Am 5 &IIEEXL Am/Los|(5/50), Am 10 185% ﬁm/‘L?)?('SEfSP)) I
‘(_3‘61) Am run-in, BE&H, 8F £H((F 12F) mild-moderate HTN 5 Eher =]
S5 FTTUUUHXL dose-titration, 149% Am monotherapy©]l H|OH{
4 QM4  Am/Los(5/50>10/50), Am 510, HCTZ add Am/Los(5/50->10/50)
(303)  on, , BHA, 8= =0i(F 9) Sl SBPZIA T 201% o
& WYX =(Ran. 2IE) 976

@y T T TarnT oy, oid.
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Combination Guideline Summary : #& &l

=it QI AFA|H DDI/ PK Safety Dose

oE Potential advantages 241 | <CHAM| X% +long-term safety CHIA Bl 22 Kk =

=obH| +CHUX|Qt H| I A] better comparative PK data ®| 3 (812 42| & Ws| Mz} g0
safety profile or efficacy (AR wzt PD justify s{of ) of &
level 0] &2 data Q) - 7|87} | -2} 89| QHFY (E A RO, M
*Counteracting 1 2{Z Q CHOIH HE UAe | S8 T=Q 29 CIYs E0f
+parallel group Comparison | 849 25 =2E8R | ‘Long term safety : | Zk0fl CHSH Al K=
design (EFLH ot S| )2 300~600% (67H0| | HQ & AT US)
2 pivotal study PKEL MRE Ah *multifactorial study

° sresponder rates &7} fixed combination 2 doseZdX
#d Ebelof et Aolg

i 20| | -BE study (Free combi vs «DDI 29 :MZ PK [ sLong-term safety SCHAUX AAr2EF 2

o|O| &7} FDC) 2 Q2 patterng YEHFEX| | abridged safety HE 82 AN 7t

= A3 sdsg o= database (from S}LE, dose finding Al

(2 & healthy available experience) | & D E (AZE
volunteerOf| A Zlg) | X|Z gh)
S MY 2R

ot J20|2} | -BE study (& vs FDC) DDI/PK EQ +Long-term safety * Dose Finding Study

57t K] | ~EFLA| vs SBHA| 7H H| full At2 ME e

oo Ao | AlY L@ (Benefit/risk £A) S= A 2R

<Reference>

1) Directive 2001/83/EC as amended, Article 10

2) Guideline on Clinical Investigation of Medicinal Products in the Treatment of Hypertension CPMP/EWP/238/95 Rev.3
3¥ CHMP Guideline on Clinical Development of Fixed Combination Medicinal Products CHMP/EWP/240/95 Rev.1

4) Guideline on the Investigation of Bioequivalence, CPMP/EWP/QWP/1401/98 Rev.1/Corr

5) Guideline on Fixed-combination Medicinal Products CPMP/EWP/240/95 Rev. 1

6)

CONCEPT PAPER ON THE REVISION OF THE GUIDANCE ON FIXED COMBINATION MEDICINAL PRODUCTS IN THE TREATMENT OF
HYPERTENSION (CHMP/EWP/426093/2006) Hanmi Pharm. Co., Ltd.
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Justification

1. The proposed combination is based on valid therapeutic principles.

2. For any individual fixed combination, it is necessary to assess the potential
advantages in the clinical situation against possible disadvantages

* Potential advantages
» An improvement of benefit/risk assessment

- Alevel of efficacy similar to the one achievable by each individual
drug at higher doses than in combination with a better safety
profile

- Alevel of efficacy above the one achievable by an individual drug
with an acceptable safety

- Counteracting by one drug of an adverse reaction produced by
another one.

» Asimplification of therapy which improves patient compliance
» Disadvantages

» A combination which meets the needs of the average patients is
unlikely to be ideally adjusted for the needs of each individual patients

» The addition of the different adverse reactions specific to each drug.

EMEA CHMP February 2008 Guideline on Fixed Combination Medicinal Products

Scenarios of Drugs Combinations

Two or more previously marketed drugs (MD-MD)
One or more NMEs and one or more previously (MD —-NME)
marketed drugs

More than one NMEs (NME-NME)

2011-10-04



Safety Consideration for combinations of
previously marketed drugs (MD-MD)

1. A summary of available human data on the use of combination

2. Information about the individual drugs regarding PK, PD, Tox

3. Possibility of a PD interaction (same biologic targets, similar physiologic

function related or not to MoAs)

4. Possibility of a PK interaction (change in ADME, competing for serum

protein binding..etc)

5. Possibility of toxicologic interaction ( similar target organs for toxicity)

6. Margin for safety for each drug

7. Possibility of altering the activity or endogenous levels of same enzymes or

other intracellular molecules (co-ad of two anti-oxidants deplete

endogenous levels of GSH)

8. Possibility of a chemical interaction (One drug may oxidize, methylate, or
ethylate another one, resulting in NMEs with new toxicities)

9. Possibility of compromising the effectiveness of another drug.

US FDA CDER Pharmacology and Toxicology. March 2006 Guidance for Industry ; Nonclinical Safety Evaluation of Drug

or Biologic Combinations

Recommended General Procedures for

Combination of MD-MD

1. Evaluate each individual drug

|

2. Concern about combination based of
factors (PK, PD or tox interaction; tox
that cannot be monitored ?)

No

—-

l Yes

4. Concern limited to metabolic interaction?

Yes

lNo

7. Conduct toxicology studies on
combination to address concerns.

3. Proceed with Clinical study

No
5. Evaluate In 6. Metabolic
Vitro Metabolism [ interaction?
data

Yes

8. Adjust clinical study design as

appropriate (by lowering starting dose)

2011-10-04



Box 7 : Nonclinical Toxicity Studies Recommended

* Ageneral bridging study of 3 month’s duration could be considered for a
chronic indication.

+  Combination studies include assessment of several dose levels of the
combination and a high dose of each drug alone.

* In only one species (1) if toxicity in a particular species has high
concordance with human toxicity or toxicities are similar among species or
(2) if one species is a more relevant model for human risk based on
PK/ADME or expression of PD activity.

. If one of drugs is much more toxic in animals than in humans, a more toxic
drug can be administered at a lower dose than the recommended clinical
dose.

+  Combination genotoxicity studies generally will not be necessary if the
individual drugs have been tested consistent with current standards

» A carcinogenicity study will be recommended if statistically significant
incidences of preneoplastic lesions were observed at a new organ or
tissue in nonclinical studies of the combination.

US FDA CDER Pharmacology and Toxicology. March 2006 Guidance for Industry ; Nonclinical Safety Evaluation of Drug
or Biologic Combinations

Recommended General Procedures for
Combination of MD-NME

1 Evaluate each individual drug or biologic : address data gaps (i.e. generally all studies
recommended for NME as described in ICH M3)

)

2. Usually conduct toxicology study of up to 90 days (shorter durations for shorter clinical use
and nonchronic indications) and embryo-fetal development study on combination:

‘l' 4. If nature of interaction is not
3. Do toxicology studies suggest an Yes apparent, consider studies to

interaction ? understand the interaction

v No !

5. Proceed with Clinical study at doses derived from toxicology studies

« Animal models of efficacy are not generally needed.
« Other than the general toxicology bridging study of up to 90 days and studies on embryo-fetal
development additional studies on the combination generally will not be needed.

2011-10-04



Recommended General Procedures for
Combination of NME-NME

1. Preferably, evaluate each NME (ICH) before evaluating the combination Usually conduct
toxicology study of up to 90 days and embryo-fetal developmental study on combination . If only
individual NMEs are studied, use the following approach to address safety concerns

|

2. Concern about combination based of No 3. Proceed with Clinical study at doses
factors (PK, PD or tox interaction; tox f=———> derived from toxicology studies
that cannot be monitored ?)

l Yes No
5. Evaluate In
4. Concern limited to metabolic interaction?| &S Vitro Metabolism 6. Metabolic
= | data interaction?
l No Yes

8. Conduct toxicology studies on

combination to address concerns. 7. Conduct PK dlinical study

}

9. Adjust clinical study design as appropriate

» Animal models of efficacy are not generally needed.
« Other than the general toxicology bridging study of up to 90 days and studies on embryo-fetal
development additional studies on the combination generally will not be needed.

Indications

Presence of each active substance makes a contribution to the claimed
effect.

Fixed combination medicinal products may be indicated in different

situations :

— Infirst line therapy, for patients receiving previously neither of the
substances

— Insecond line therapy, when monotherapy has not been demonstrated
a satisfactory benefit/risk ratio.

The applicant should clearly state if the claimed indication is first line,
second line therapy or other uses and the clinical development should be
performed accordingly.

EMEA CHMP February 2008 Guideline on Fixed Combination Medicinal Products

10
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Clinical Studies
PK/ PD studies

»  Possibility of interactions between the substances should always be
considered

1. PD studies

- The addition or potentiation of the PD effects of the various substances
may constitute the rationale of the fixed combination.

- Several dose combinations for each substance might have to be tested
and the concentration-response information can help to select the dose.

2. PK studies

- Applicants must demonstrate that the each drug do not affect other’s
respective PK pattern.

- PK interaction sometimes constitute the rationale of the fixed combination
- Interactions should be studied in healthy volunteers

EMEA CHMP February 2008 Guideline on Fixed Combination Medicinal Products

"

Clinical Studies
Efficacy and Safety

*  When the fixed combination corresponds closely to combinations that are
already in widespread use, a well founded published data could be
submitted.

— this analysis may be helpful in reducing the amount of clinical trials to
be performed and could facilitate the dose selection

*  When the fixed combination is new ( not usually combined or unusual
quantitative composition )

— Data needed are similar to a NME .

EMEA CHMP February 2008 Guideline on Fixed Combination Medicinal Products

12
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Clinical Studies

Composition and dosage regimen

- Dosage of each drug within FC must be safe and effective for a
significant population subgroup and the benefit/risk assessment of the FC
is equal or exceeds the one of each drug taken alone.

Therapeutic trials

- Confirmatory clinical trials are necessary to prove efficacy, preferably by

parallel group comparisons in which the FC is compared to its individual
drug.

- Comparative clinical studies of FC vs. reference treatment might be
necessary

- Forlong term use, safety data on 300-600 patients for six months or

longer required unless the absence of such data should be justified by the
applicants.

EMEA CHMP February 2008 Guideline on Fixed Combination Medicinal Products

13
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? Step by step add-on!

www.iifda go. ir

Fundamentals to tyne 2 Diabetes

\

Obesity IGT Diabetes (Uncontrolled)

Macrovascular compl s

Microvascular complications

Plasma
glucose 126
(mg/dl)

Relative 100 Insulin level
function
Diabetes duration (years) -20 -10 0 10 20 30

Adapted from Bergenstal RM, et al. Diabetes mellitus, carbohydrate metabolism and lipid disorders. In Endocrinology. 4th ed. 2001.
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Lifestyle intervention + metformin

7

HbA1c 2 7%

Add sulfonylurea d glitazo
-least expensive ypoglycemia

HbA1c 27%

Intensify insulin® Add sulfonylurea®

HbA1c 2 7% HbA1c 2 7%

Add basal or intensify insulin®
Intensive insulin + metformin * glitazone

a Check HbA,_ every 3 months until HbA,. is <7%, and then at least every 6 months.
b Although three oral agents can be used, initiation and intensification of insulin therapy
is preferred based on effectiveness and expense. ;
c See Nathan et al for initiation and adjustment of insulin. Diabetes Care 2008

. o
- Sulfonylurea : [ [ . I}
i

—_ = =

+  Thiazolidinedione : 3 S Tf;t e
LD -

‘ o = ) o

EANZTHE

DPP4 inhibitor : , . T;‘/N' \@ W p
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Sulfonylurea :

ELCELE

HEAME

DPP4 inhibitor

NEANE

ojofEe, offEmA . 2MISE/HEXSM (2005, 2008)

+ Thiazolidinedione : SIHIHHE : ZAIZ2RE/HEXEM (2003)

. EC2EEB/MEZEN (2008)

SEIWA - SIUSAOS/MEZ2D (2003)

22 2N/HEXZD (2007)

0| Z2ELE/HEX 2D (2008)

D AFHE - AEZBE/HEEED (2007)
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Guideline on cinical development of fixed combination medical
products, EMEA (2009)

investigational drugs for use in combination, US.FDA(2010)

on clinical ir tigation of licinal products in the
treatment of diabetes mellitus, EMEA(2010)

Guidance for industry, Diabetes Mellitus : Developing drugs and
therapeutic biologics for treat t and p tion,US.FDA (2008)

Guidelmereniehncaldevelopmentixedicombination
medicmallnoductsHEENA

@ JUSTIFICATION Based on valid therapeutic principles

% Potential advantages of fixed combinations include one of the following
a) an improvement of the benefit/risk due to :
i. addition or potentiation of therapeutic activities of their substances, which results in :

- alevel of efficacy similar to the one achievable by each active substance used alone at higher doses than in

=

N

combination, but associated with a better safety profile

=

]
]
.

aa

\\

- alevel of efficacy above the one achievable by a single substance with an acceptable safety profile

=

N

N

ii. The counteracting by one substance of an adverse reaction (serious or commonly occurring) produced by

=

N

another one

N

.

.

b) a simplification of therapy by decreasing the number of individual dose units to be taken by the patient, which

simplifies therapy and may improve patient compliance. “substitution indication”

# Disadvantages of fixed combination include

i. the fact that even a combination which meets the needs of the average patient is unlikely to be ideally adjusted
for the needs of each individual patient

ii. The addition of the different adverse reactions specific to each substance




Guigelneroniencalfdeyelopmensixedicombination

medicimaloduetsHENA

@ GENERAL RULES

» the choice of each substance in the fixed combination as well as the whole concept on which the rational for the
fixed combination is based have to be fully justified; this can be achieved by taking into account mode of action,
pharmacokinetics, and treatment recommendations for a given clinical setting

s Combinations, in principle, may not be considered rational if the duration of action of the substances differs

significantly. This may not necessarily apply where it can be shown that the combination is clinically valid despite

differences in this respect, e.g. if one substance is intended to enhance absorption of the other or where the

substances are intended to exert their effects successively.
& Each substance of the fixed combination must have a documented therapeutic contribution.

¥ The inclusion of a substance to counteract an adverse reaction of another substance may be considered justified,
but only if the adverse reaction is a serious or a commonly occurring one.

# The inclusion of a substance intended to produce unpleasant adverse effects as a means of preventing abuse is
not an acceptable reason to develop a fixed combination.

# Substances having a critical dosage range or a narrow therapeutic index are unlikely to be suitable for inclusion
in fixed combinations.

@ INDICATIONS : First line therapy, Second line therapy, Substitution indication

) RISZ M1@ X EE 19 |1
Y (HEN — SEH)
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> X7 HEQHOE Ro%l: 8522 AR .
RFHE (NE2EE + HEEED)

< Nz A4¥NE AE >

- 4% :50mg + 500 mg ¥8& vs 50mg / 500mg

4% : 50mg + 1000 mg ¥& vs 50mg / 1000mg

Y2AE : AE2EE 50mgl HEEZH 1000mg

ANEX 25 PPN : AE 100mg QD / HEEZD 500mg or
1000mg BID / AIEt2&E 50mg BID + HEZXZQ 500mg or
1000mg BID / placebo

Onsingle/diel | ffor AkA

Phase A Study Design
st Cpan Latel
MK-04314etformin 50A0CC bid
HEA , >11% cr FPG
Parients with T2DM >280 mgAlL_af Visit 3

Age 13-78 years
Goto
Ncton AkA eombired
{> & wks) ard visit2i3.
Hoh, 7.5 -11%

DIC AHA

A therapy and | Petens)

FbA7.5-205%

e Dieta Exercss
Wastiof

Hoconh ity P Fon AHA

I/

Placghp ———————————————————————=|

‘H L B —
|

MK-0431 100 mg g ———————————|

“‘ Metormin 1000 mgbiy  ——————————*

M‘, MK-044Meticrmn 50500 bid
I

|

W

) MK-0831etformin 5C/1000 bid

y/

— ase A =

(> 8wke) ane
Hoh , >11%
— Hbh , 7.5 -11% and FPG
s280mefil arViitd
Placsho E
o Screening Run-n Peioc —
Feriod ‘ ‘
visit1 Vist2 Visi3 Vit
Secerhg  DitEioss  Week-2  Dayl

Runin SGRSE  Rancomizaton

sut

Visita
Viesh 20
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