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Key Growth Driver in Ethical Market (MAT)
KEYTRUDA, TAGRISSO and OPDIVO show noticeable growth by the reimbursement expansion.

2018 Q4 MAT
U Abs Increased Sales (bil. KRW) S(a:is K;me (vsGsRP/LY]

KEVTRUDA MSD 101G 2015/4 475%

TAGRISSO ASTRAZENECA LOIH 2016/7 _ 49 _ 59 475%

1

2

3 OPDIVO ONO 101G 2015/11 | 45 G 361%
4 SKY ZOSTER SK BIOSCIENCE 07 2017/12 | 0 I 0 999%
5  GENVOVA GILEAD Jo5C  2017/3 I 19 N 142%
6 PERJETA ROCHE L01G 2014/1 | _____§) I 166%
7  IBRANCE PFIZER L01H 2016/11 NN 19 RN 286%
&  KYPROLIS AMGEN L0y 2016/6 [ 15 — 5 999%
9 HUMIRA ABBVIE 048  2007/3 [ 16 55 23%
10 KADCYLA ROCHE L01G 2014/11 [ 15 o7 122%
11 TRULICTTY ULy Al0S  2016/6 &G} I 7 121%
12 MAVIRET ABBVIE Josp 2018 /9 Rt &5 999%
13  ROSUZET HAN MI C10C 2015/11 [ 13 E—— 53%
14 XALKORI PFIZER L4  2012/1 |13 [————————H 36%
15 AVASTIN ROCHE 101G 2005/12 | 12 104 14%
16 LIXIANA DAIICHISANKYO BOIF 2016/1 [ 12 [ F 71%
17 BETMIGA ASTELLAS GO4D 2014/12 | 12 I 5 36%
18  EXFORGE NOVARTIS C09D 2007/9 |12 - 21%
19 GODEX CELLTRION ADSB  2002/9 |12 I 2 38%
20 ZEPATIER MSD Jo5D 2017/5  EEEY — 7 191%
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2017’s Novel Drug Approvals
Expedited Review Pathway Usage

Accelerated
Approval (6 of 46)

o
Priority vosen
Review (28 of 46)
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2018’s Novel Drug Approvals

CDER approved 4 of the
59 novel drugs (7%) in
2018 under the Accelerated
Approval program

Priority Review, and/or
7% Accelerated Approval

CDER designated 24 of

43 of the 59 novel drug. the 59 novel drugs (41%)

approvals of 2018 (73%) In 2018 as Fast Track
or -

43 of the 59 novel drugs
approved in 2018 (73%) were
dosignated Priority Review

COER designated 14 of
the 59 novel drugs (24%)
in 2018 as breakthrough

therapies
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A 8™ (Risk Assessment)

1.2 92 CQAd ¥%F= & &+ U= &
AHeEC dig AE7HEY g2 HolER
= AUt ofFf molA PZ2%(Cooling
Temperature)= 2E CQA°] @& IdIg=
7F 9ot @&, Order of ingredient
addition 2 2¥ 9IS 1WA 2AH59E
Yt} sHA|E o] & ¥4= Design Spaced 1L
Hoh= g E85HA sy

ofzfie} 22 P BP7IE Sl Design Space
£ Ast7] S 94 1Y F4 5482 oY
2ol AAstd 1, 34 W42 Temperature
of reaction, Blending time, and Cooling

time A|7FAE 1HotF5Y T

= Assay of active ingredient.
= In—vitro permeability lower confidence
interval.

E 1) MZESH Ha2l f>yot

= In—-vitro permeability upper confidence
interval.

= 90th percentile of particle size.

= Assay of material A.

= Assay of material B.

= Viscosity.

= pH values.

Kl 28 (Experiment)

%A 9] 8714 FA EAHEHSA)O Higk Al 7t

A 8219 83+ 1}ost7] f5f 3RAA}, 24%
9] 2+A Q918 X|(Full Factorial Design)A ¥
= AAYSY

T3 2709 SAAS 716k A=Y I E

BE meotstn At P
% EI 3749 QIXt & 2} 24-FQ AR & MY
(run)= 23=83|ULICtL. & Al SAHEE 270 F7tst
0] £ 103| MYS MAISIASLICE

Manufacturing Process Variables
Temperature Blending Cooling Cooling < Order_ of
of reaction time temperature time L bl
CQA Be addition

Appearance High High Low Low High
Viscosity High High Low High High
Assay Low Low Low Low Low
In-Vitro . = . .
Permeability High High Low High High
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(H 3) 20X WSS 124§t Viscosity B4 Z1t

Term Estimate Std Error t Ratio Prob=[t]
Temp(60.75) 236.875 1940543 122 0.3004
Cooling Time(30,130) -180.875 194.0543 -0.493 | 04200
Blending Time*Cooling Time -162.125 1940543  -0.84 0.4648
Temp*Blending Time 126.625 194.0543 0.65 05606
Temp*Cooling Time -105.625 194.0543 -054 [ 0.6241
Blending Time(2 5} 32875 1940543 017 —| 0.8763
B oE USHLSS HASols 22U B [ Design Space 2%

Design Space® 22ZQ] BEHLo
HE ¥leW2Eo]

._. u]-&x] 7] L

8 A} (Specification)
He o Yt ol&

IS FH=
o) WA BE 87| WA BAE FA
of RHEsk 242 0L Rolof Tt o]
Me -2 Ze BUE T desirability
function (Derringer and Suich, 1980) ¥
We Agelo] 43 248 EEduIT

1Y 4.5 BEAYW Temp=65, Blending
Time=2.5 and Cooling Time=150 ¢ &7
oA =& Desirability Index #°] 0.31°] &
= A< EASHA 5= A5

Design Space® AAst7] 98 Contour
ProfilerE o] &%yt 13 3.914 blending
Time 2.5% 1|9t Cooling Time 150+ oJ4},
Temp 60~75% Ato]E Design SpaceZ
2% 4 g4

QbDoA+= o]¥A 4% Design Space
7 FA7IBOl ofa) B pelsE, pelLe
Design Space X7 sloA 3AWHS, A9
WAe WEe] Aol Bash o A
= SAT = gyt

{213 3) Contour Profiler in JMP with overlap of eight responses
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(& 4) Prediction Profiler with individual and overall desirability function and variability in factor levels: (JMP)
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ol 3953, 55| # 1.9149 2E Y
o] A A= AUtk= Aol 59 O}M’eq}.

ZAFY (29 : pharma@jmp.com)
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* Derringer, G., and Suich, R., (1980),
Simultaneous Optimization of Several
Response Variables, Journal of Quality
Technology, 12, 4, 214-219.

= Kenett and Zacks, Modern Industrial
Statistics with Applications in R,
MINITAB and JMP, Wiley, 2014.

* The QbD Column: A QbD factorial
experiment, JMP User Community,
MAY 14, 2015,
https://community.jmp.com/t5/
JMP-Blog/The-QbD-Column-A-
QbD-factorial-experiment/ba-
p/30592?trMode=source
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71&0 2 AEOFE] 90%7F AdF (20179
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2003 4% | LGMZHLS e Aot SR RAIHE(Oscient)it
20134 8¢ sHi|2tE oflAHE JHEEMO | AR MAC AR 2| 2L H2(Amneal Pharma)
2014968 | SOIST AMAER e e 02 (CubistAl)
20154 12¢ CHSXIf | 2 5[ =| S|

20169 44 MEZ|IR QISHEZHAID) | HIO|QAIZE |XP7IHSERIEX|ZH| 50| XK(Pfizer)
20164 5 SKAO|1A WAEZ} ok HRYHX|=H| CSL

20179 42 | AH4HI0| 04T A HISHAA HIO|QAIES | RI7FHAESIR| 2 H| MSD

20174 78 g2A 2| A ZEALK] =

20184 48 g2A 1%2| =7 I ALK = A ORE|H| SpectraAt
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20194 12 | Af4HIO| 0] T A 2ERME HIO|2A|E 2 RULXZH| MSD

20194 2& HSH* FH(LIEE} HIO| A2 2 FEMNM OlE2FAmt
201938 | SKHOIRE | 2algHE Nop | ammop Rl | o HORRERS

(Jazz Pharmaceuticals)

201949 48 | AEZ|2H glHIEz|E Huy=l SHix| XA 92
20199 42 | AH4HI0| 0] T|A OE|ZE HIO|QA|E2] |X7IHAESX|=H| o
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(O 1) S2Y MRYAE M5

(201014~20244)
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B Prescription excl. Generics & Orphan

e ..
+6.9% CAGR 201924 )
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78 75 79 84 88 96

2017 2018 2019 2020 2021 2023 2024

M omphan M Generics

au 201999 AEQedE A BFE
ZPAtie] oF 3% AT ZAAsFEd AA
i ©ol& AuXEA Aducanumab(o}
FIHEEY A E s BAE B
. I8y EEH2AH A9 Utomiris(Z
En)g2)9t Takhzyro(Bt3Ao|2)9] &A]
B g+ YBES 2 37H Z o Heln
(F1).

o

.

(}l

H 1) S2Y HEQFE IEY (20101~20241)

E3F 2023991 F8 Hole 9oREQl
Humira(F7|2het Stelara(Ageteho] &3
TR 20199~20243 Atolof] & 198E
(eF 232 4199 viE &4 Ado] o= A
ojt}, Igok Esta F AE-2 202449
T AA 1094d g AlF <9 ol 232 2o
2 Holti(1¥ 2).

WW Prescription Sales ($bn)

Year 2010 2011 2012 2013 2014 2016 2016 2017 2018 2019 2020 2021 2022 2023 2024
Prescription 689 734 721 730 755 747 772 789 828 844 893 955 1027 1100 1181

Growth per Year W66%  -17%  +13% +34% -10% +33% +22% +50% +20% 57K +70% +75% <TA%  +74%
Change vs. June 2018 ($bn) 2 [ 28 ] 34 43 43 34 23
Generics 80 86 86 &9 75 77 80 78 75 79 84 88 92 96 100
Genericsas % of Prescripion~ 87%  90%  92%  95% 09% 103% 103% 9.9% 91% O4% 04% 92% 90% 87%  BA%
Prescription excl. Generics 629 668 655 661 680 670 632 710 753 765 B80S @67 935 1004 1,081

Growth per Year +63%  -20% +09% +29% -14% +33% +26% +60% +16% +58% +7.1% +7B% +74%  +7T%
Orphan 72 80 84 91 96 100 108 118 120 135 150 169 191 216 239
Prescription excl. Generlcs 557 589 571 570 584 570 584 593 622 629 659 G698 743 7EE 842

& Orphan
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(12 2) S5 BE2 QI3 22 OJOHE S $0] (20101~202441)
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H 2) ™ MIA MEAIE HR2oE SNt AIYHF

2 &9 (201811t 2024'4 H|w)

WW Prescription Sales ($bn) WW Market Share Rank

Rank Compamy 2018 2024 CAGR 2018 2024 Chg. (+/4) Chg. {+/)
1. Pfizer 453 E1.2 +2.1% 5.5% 4.3% -1.1pp +0
r Novartls 435 45.8 +23% 53% 4.3% -1.0pp +1
3. Roche 446 46.7 +0.8% 5.4% 4.0% -1.4pp -1
4. Johnson & Johnsen 388 458 +218% 47% 39% -0.8pp 0
5. Merck & Co 374 425 +22% 45% 3.6% -0.9pp +0
6. Sanofi 351 40.7 +25% 42% 34% -08pp +0
T GlaxaSmithKline 306 38.7 +4.0% 37% 33% -0.4pp +1
8. AbbVie 324 35.0 +1.4% 39% 3.0% -05pp -1
9. Takeda 17.4 323 +10.8% 2.1% 27% +0.6pp +7
10. AstraZeneca 20.7 322 +71.7% 25% 27% +0.2pp +2

Total Top 10 345.4 414.8 +3.1% 41.7% 35.1% -6.6pp

Other 4823 766.0 +8.0% 58.3% 64 9%

Total 827.8 1,180.8 +6.1% 100.0% 100.0%

201949 19, Takeda(THAthE Shire(Rkol  3) H A7 7|2 0JoFZ mjZo

o) ¥PoR ABH 10.8%9 FFES Kol
o 7E¥74] o &=fE ZHoH, HAAZA Al
AAe8 Wsle By oA cte} ofAERAY|
7hto] A A f-&0] Aot = AR B

ATHE 1).

(201041~20241)

2024971A] A|kardol| A Hlo] 0 H| A2 4]
Hol H8-8-2 329714 € #oly 20244
o /&1 1007 E=-9] H|Fo| I/ ookE} vt
0] Q 9JokE 50t} 5002 YE-=E Zo|tIH 4).

(O 4) ™ MA Zg2lAtE Ho|22|%FF HIZ (2010H~20244)
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Biotech Products Within Top 100
Rapid Increase In share of Top 100 products:

Technology % of Prescription & OTC Sales
&
e

-2010: 34%
0% -2018: 53%
-2024: 50%
30%
v A - e @ -
Bty
21% 22% 23%
0% 18% 8% 2.
0%
200 20M 2020 2013 2014 2015 2006

== Biotechnology

79% 78% 7% | 1
wi ™ w70
! 70%
: iz B 69% £9% 6B%

2017 2018 2019 2020 il 2022 2023 2024

== ConventionalUnclassified

2024 Split:
Biotech: n=50 (avg. $4.1on)
Conv.: n=50 {avg. $3.2bn)

30% 30% £

e
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E 3) M MiA HIO|R 2JoFF MEY &9 (2024'9)

'WW Sales ($bn) WW Market Share
Rank Company 2018 2024 % CAGR 18-24 2018 2024 Chg. (+/) Rank Chg.
1. Roche 375 38.7 +0.5% 15.4% 10.0% -S.4pp +0
2 Merck & Co 15.3 283 [ +10.9% ] 6.3% 7.3% +1.0pp +5
3. Sanofi 16.8 244 +5.4% 6.9% 6.3% -0.6pp +2
4. Amgen 19.2 215 +19% 79% 5.6% 2.3pp =
5 Johnson & Johnson 16.0 209 +4 6% 6.6% 5.4% -1.2pp +1
6. Ell Lilly 128 19.8 +7.5% 5.3% B1% -0.2pp +2
A Novo Nordisk 171 15.8 -1.3% 7.0% 41% -2.9pp -3
8. AbbVie 207 15.3 [ -4.9% ] B.5% 39% -45pp Bl
9. Bristol-Myers Squibb 112 15.1 +5.1% 46% 39% 0.7pp +0
10. Pfizer 10 145 +1.B% 4.5% 8% -0.8pp +0

Hlo] @ 9JekE & £91E B Merck&Co.,
(M7} 10.9%9] =2 AP+ BFEE 292
453t H|3]], Abbvie(ClHH])= Fulgte]
ESRtRE 69 sttty W2 JES B
FTHIE 3).

B Riohteio| sl

A= 7P B2 AT AEHA

E 4) X|2 201

AYAIE XIE =9 X =2UXY7IX]

Clinlcal Risk
Develepmant Adjusted FDA
Spend ($bn) Approvais

9k, 7P @2 FDA 5913 9hs #ofs A4 E
Atk vfE AH]82} Evaluate Visione] A
£ 43754 dHlolE(PTRS, probability of
technical and regulatory success)°l| 7|4t
of EAEH FAA = SUAZA 799 =(S
7,700 ) 9] H|-§o] AR H,

E3F EA] YA mhoj ekl YollA A7
Z](NPV,Net Present Value)V2+= 78292
(%F 92% 2399, 30.6% H%)E AT Ao
2 HRITHI 4).

Percentage of Total Clinical

Clinlcal Development
Develcpment Risk Adjusted

Spend FDA Approvals NPV

Spend per
Approval ($bn)

1 Oncology

2 Central Nervous System

2 Musculoskeletal 198 24 212 8.8% 56% B.3% 08

a Cardiovascular 197 19 56 8.7% 44% 22% _

5. Immunomodulators 150 27 29.3 6.6% 62% 115% 06

6. Resplratory 92 16 2.1 4.0% 7% 12.6% 06

7 Gastro-Intestinal 84 24 17.0 3% 55% 6.7% 04

8. Systemic Antl-Infectives 82 51 83 36% 11.9% 32% | 02 |

) Blood 64 21 20.4 28% 49% BO% 03

10.  Sensory Organs 49 15 19 21% 34% 47% 03

1. Dermatology 39 19 59 1.7% 445 23% 02

12.  Endocrine 39 1 45 1.7% 25% 1.8% 0.4

13 Genlto-Urinary 20 8 03 0.9% 1.8% 01% 03
Various 41 29 16 1.8% 6.8% 14% 01
Total 227.5 431 2552 100% 100% 100%
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AETONFE2 FA7MA] 10923 (F 1= 1
HAADE 7P v Fgo] & Eorgler, A
A& B A (systemic anti-infective)= <l
7HA] 299 2(2 249 DE 7 HE FEo]
A FAEE 2okl Ao 2 e

1 R&D

1) 22 M- HIO|L 7|2l R&D EXfeH
(20101~2024'4)

20189 9] A4 F R&D FAA-2 1,790
A (F 2112 473D o2 AddhH] 6.5%
27kttt 2010956 2018A7HA] A AlA
R&D EA= AT 4.2% A5t Aok
201897 H 202497HA= 3.0%= #4T A
ot} 20194 A|FArY R&D £A7F HH & 4
Aol Eota =9 iy B2 H|F Fart

7443t € 202 Hold| o]+ 7|gE°] WAl
2Y7|&S §43 RWD AHE, 35AF 13
S R&D &84 ol sk 7] fE
Ao Hlth, EFF 4=9]0] Fo]5HA] To]
2Rl B H0 7 o] 5oty Y= AE AL A
oz By JHIH 5).

2) S22 H[2F R&AD EX} A9| 107HA}
(2024'4)

202449 J&J(E&£WBEL)0] Roche(EH)E
AAIL R&D FA 1AL (S 112 63
e 25 Ao 7 Wt} FF Eli lilly(¥
gto] d)7t wiE oiv] 7Py W2 R&D A+
£ & o= Ho|1(23.6%) GSK(EZ 42|
AZERDE BA4F 59 0 yEHth 1
Hu} Astrazeneca(CFAEZA|Y7HE 202449
7HA B2 HEE 7.3% #Fot 436] 3
S 7102 HOItHHE 5).

(J% 5y 22 X|2¥-HI0|2 7|2l R&D FXt (20101H~20244)

2010 am 202 2013 2014 2015 2016

208 2019 2020 20 2022 2023 2024
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E 5) 22 X2 R&D £Xt 49| 107HA}

Pharma R&D ($bn) CAGR R&D As a % of Prescription Sales J%
Rank Company 2018 2024 2018-24 2018 2024 Chg. (+) =
1. Johnson & Johnson 84 99 +2.6% 218% 21.6% -0.2pp E
2 Roche 9.8 9.9 +0.1% 220% 21.1% -0.9pp I'g
3 Merck & Co 79 9.2 +2.5% 212% 21.6% +0.4pp EE
4. Nowvartls 82 9.2 +2.0% 18.8% 18.4% -0.4pp [_Ie_l
5. Pfizer 8.0 89 +1.9% 17.6% 17.4% -02pp OE'
6. GlaxoSmithKline 5.0 6.8 +5.3% 16.3% 17.6% +1.3pp E
) Bristol-Myers Squlbb 5.1 6.7 +4.5% 23.8% 22.5% 1.3pp o
8. Sanofi 6.2 6.7 +1.2% 17.7% 16.4% -1.3pp 5%
i Ell Lilty 5.0 6.1 +3.4% 255% 23.6% -1.9pp =\':
10. AstraZeneca 53 59 +1.8% 255% 18.2% -73pp H'IE
Total Top 10 689 791 +2.3% 20.4% 19.6% -0.8pp
Other 1100 1339 +3.3%
Total 178.9 213.0 +3.0% 21.6% 18.0% -3.6pp
]
12
H =98= = 2 38999 dsdoz 39U A =
ov} oj#3 FFFY FY FEFA(anti- -
Humira(Zu]2hs 202349 93} u)Zo| neoplastic MAbs)&OFo| A &3t JFHS i
A vloleAdH g #AE dgor W AT RIHE6). 2
Mo| 28olE (et 3% 3AAL)HA s} E 2022900 = W AvE ooFE SAR
HA KeytrudaG1EStholA 19 AgE  Revlimid@EEEvE)9 228 W&o g4
Y& Aotk KeytrudaPlERHe 44 &£ & Atk Gilead(Z#] 9 E)9] Biktarvy(¥
29l Opdivo(ZHH) ul& AL 5099z  HDE HIV AOIA miEo] A% 3535t 9
H(5% 9MlY) o4} Wo1 Aoz malrt, %% WE 1097l HEke Aolth70o <
- R
I8y Opdivo(FH®)E 113992(eF 13 (°F 82 2344 I
=
°
lo
(B 6) 22 HAIE FQ HZ S (202419)) ks
'WW Product Sales ($mj) Market o
Rank Product Generic Name Company Meachanism of Action 2018 2024 CAGR Status m
1 Keytruda pembrolizumab Merck & Co + Programmed cell death protein 1 (PD1) 7,198 17.009 +15.4% Marketed
Otsuka Holdings antibody
2. Humilra adalimumab Abb\ie + Elsal Tumour necrosis factor alpha (TNFa) 20,485 12,403 -8.0% Marketed
antibody
3. Eliquis aplkeaban Bristol-Myers Squibb Coagulation factor Xa inhibitor 6,438 12,021 +11.0% Marketed
4. Opdivo nivolumab grlstila__l-Myels Sc:'ulblla + Programmed cell death protein 1 (PD1) 7574 11,323 +6.9% Marketed
5. Imbruvica Ibrutimb AbbVie + Bruton's tyrosine kinase (BTK) inhibitor 4,454 9,514 +13.5% Marketed

Johmson & Johnson

B. Ibrance palbocichb Pfizer Cychn-dependent kinase 4 (CDK4) inhibitor; 4,118 9,128 +14.2% Marketed
Cychn-dependent kinase 6 (CDKE) inhibitor

T Revilmid lenalidomide Celgene Intereukin-& (IL-6) antagonist; Natural killer 9,816 8.057 -3.2% Marketed
(MK} cell stimulant: Natwral killer T-cell (NKT)
stimulant; Tumour necrosis factor alpha
(TMFa) Inhibitor; Vascular endothelial growth
factor (VEGF) Inhibitor

8. Stelara ustekinumab Johnson & Johnson + Intereukin-12 (IL-12) antibody; 5,293 7.791 +6.7% Marketed
Mitsubltshi Tanabe Pharma Intereukin-23 (IL-23) receptor antibody
9. Eylea aflibercept Regeneron Pharmaceuticals  Vascular endothellal growth factor receptor 7.159 7.313 +0.4% Marketed
+ Bayer (VEGFR) antagonist
+ Santen Pharmaceutical
10 Biktarvy bictegravir sodium; Gllead Sclences HIV-1 integrase Inhibitor; HV-1 nucleoside 1,184 B6.977 +34.4% Marketed
emtricitabine; tenofovir reverse transcriptase inhibitor (NRTI)
alafenamide fumarate
Total 72,719 101536 +E5.E8%
Total WW F st In " 676,147 989,099 +6.5%
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