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k& K HT R 24 (nonsteroidal anti— inflammatory drugs,
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NSAIDs) . F & AL (cyclooxygenase—2 , COX—=2) #I il 5] | fz Ji
WM ZR 25251 (corticosteroids ) FNHAMZE Ao 5 259 0 3, AT LA
SRR A R PR AR A ARV ERT R 1P sl T E
T RIE R LT RAIBIT RIS 200259 .

#1 HATRABTHM ETHZEY (SIERIE: Thomson Reuters Integrity)
Table 1 Marketed drugs for RA therapy (Data source: Thomson Reuters Integrity)

Bl 25ih % WA HX AR LER
Chloroquine phosphate (Nivaquin) Sanofi N.A.
Aurothiomalate disodium(Myochrysine) Merck & Co. 1936
Aurothioglucose(Solganal ) Merck & Co. 1943
Sulfasalazine (Salazopyrin ) Pfizer 1944
Penicillamine ( Cupramine ) Merck & Co. 1953
Methotrexate (Rheumatrex ) Pfizer 1954(ZE[H)
Hydroxychloroquine sulfate (Plaquenil ) Sanofi 1956
Azathioprine (Imuran ) GlaxoSmithKline 1963
Auranofin(Ridaura ) GlaxoSmithKline 1982
Ciclosporin(Sandimmun, Neoral ) Novartis 1983 (Hii+-)
Mizoribine ( Bredinin ) Asahi Kasei 1984( HAS)
Bucillamine (Rimatil ) Ayumi 1987( HA)
Actarit(Orcl, Mover) Nippon Shinyaku 1994( HA)

UG .

e Etanercept(Enbrel ) Amgen/Pfizer 1998 (£ H)

LAY Infliximab (Remicade ) Centocor Ortho Biotech 1998 (3£ )
Leflunomide( Arava) Sanofi 1998 ()
Anakinra(Kineret ) Amgen/Swedish Orphan Biovitrum 2001 (E[E)
Orilotimod ( Thymodepression ) Immunotech Developments 2002 (f&% )
Adalimumah (Humira) AbbVie 2003(3EH)
Tacrolimus ( Prograf) Astellas Pharma 2005( HA)
Abatacept(Orencia) Bristol-Myers Squibb 2006( )
Rituximab( Rituxan ) Biogen/Genentech 2006( )
Tocilizumab ( Actemra) Chugai 2008( HA)
Certolizumab pegol (Cimzia) UCB 2009( )
Golimumab (Simponi ) Centocor Ortho Biotech/Merck & Co. 2009 (ZEE JinEXR)
Iguratimod (Iremod ) Simcere 2012(H )
Tofacitinib citrate (Xeljanz ) Pfizer 2012(3EHF)
Acetylsalicylic acid (Aspirin ) Bayer 1900(fE [ )
Indometacin(Indocin) Merck & Co. 1965(ZE[H)
Ibuprofen (Brufen ) AbbVie 1969
Azapropazone(Rheumox ) Bristol-Myers Squibb 1970
Ketoprofen(Orudis ) Sanofi 1973
Naproxen sodium( Aleve, Naprelan ) Roche 1973
Diclofenac sodium( Voltaren ) Novartis 1974
Fenoprofen calcium(Nalfon ) Lilly 1974

A 65 Ak glu.rbiprofenh( Fr(.)ben ) Pfizer/Abbott 1977

Sog 2l thhnd.ac ( Chnonl‘) Merck & Co. 1977
Diflunisal (Dolobid ) Merck & Co. 1978
Piroxicam (Feldene ) Pfizer 1979
Acemetacin(Emflex) Bayer 1980 (f&[H )
Meclofenamate sodium(Meclodol ) Pfizer 1980
Etodolac (Lodine) Almirall 1985 (HLfH)
Nabumetone ( Relifex ) GlaxoSmithKline 1985( & /R 2%
Tenoxicam ( Tilcotil ) Roche 1987 (f&[ )
Aceclofenac (Airtal ) Almirall 1992(FHHET)
Meloxicam (Mobic) Boehringer Ingelheim 1996 (®E)
45 E



5 2016,34(24)

gx1 ATRABITH T2 ($3#ERIE: Thomson Reuters Integrity)
Table 1 Marketed drugs for RA therapy (Data source: Thomson Reuters Integrity)
2y fh 2yl R AT HIR TG R ER
Amtolmetin guacil (Eufans) Sigma-Tau 1997 (ERF)
Lornoxicam(Telos ) Takeda Pharma 1997(F44)
B 1A% %2 Esomeprazole magnesium/naproxen(Vimovo)  Pozen/AstraZeneca 2010(3EH)
Ibuprofen/famotidine ( Duexis ) Horizon Pharma 2011(EH)
Salsalate(Disalcid, Salflex ) 3M/Amarin N.A.
Celecoxib(Celebrex) Pfizer 1999 (3[%)
Rofecoxib(Vioxx) Merck & Co. 2000(2004 4F4(1i7)
COX-24il ) Etoricoxib( Arcoxia) Merck & Co. 2002(HE )
Valdecoxib(Bextra) Pfizer 2002 (2005 4=3m)
Triamcinolone acetonide (Adycortyl) Sanofi 1958
S s Dexamethasone palmitate (Limethason) Mitsubishi Tanabe Pharma 1988( HA%)
Prednisolone farnesylate (Farnezone) Dainippon Sumitomo Pharma 1998( HA)
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Fig. 2 Drug development phase distribution in the
treatment of RA
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FY/EE M B (Pfizer) T3¢, 20164F 1 A iZ259 e 490105
il 24 R A5 WK HEHE L LA B 44 Benepali (Etanercept, #K IR 74
) b A, H T R 2 RA G B B R R R
J7 o &35 'Kk (Humira, 18 JH 4% : Adalimumab, i 3K K B4 ) J&
2015 FFE AR 259, T A B e PR R0 YT , S
BERA 15042300, i FHF RATRIT R B8 514235 C,
1B R SRR R R 7= i, o B SR 4R 8 B A Y
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&2 RARTAYMTIHHETHT (HIEFRIE: IMS Health)
Table 2 Ranking of drug sales in the treatment of RA (source: IMS Health)

HES/A 3T
[ELIES i s ] iV ¥/

20114F  20124F  20134F 20144 20154F
Enbrel Etanercept 1998 4F Amgen ., Pfizer 3582 3824 4265 4556 5228
Humira Adalimumab 2003 4 Abbvie 2533 3011 3062 4119 5129
Remicade Infliximab 1998 4F Johnson & Johnson 2414 2600 2206 2584 2844
Orencia Abatacept 2006 4F Bristol-Myers Squibb 778 1004 1227 1440 1665
Actemra Tocilizumab 20134F Roche 568 719 831 973 1165
Simponi Golimumab 2009 4 Johnson & Johnson 274 443 562 804 1103
Cimzia Certolizumab Pegol 2009 4% Ucb 187 354 487 692 806
Xeljanz Tofacitinib 20124F Pfizer 0 0 105 317 548
Mabthera Rituximab 2006 4 Roche 437 557 541 548 540
HAth 254 — — — 2056 2081 2215 2383 2322
M — — — 12828 14593 15501 18415 21352

oAt A= )57 415 Remicade . Orencia . Actemra , Simponi |
Cimzia , Mabthera S5 L 7E RA JGY7 1 i AT — i Z 1, 7E A (7]
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B I PR 12 56 26 B, Tofacitinib 1438 J7 205 b TNF 1 il 551 5
Ufo 1M Tofacitinib 55 MTX A5 TG0 ] TNF #0361 550 0
RUB A AR AR FBE: 2014 4E 5 1 30 H , FDA T HHE#E
S5 il A ZE 5K E A ( Celebrex) IRBETRYT RA. 2016 4F 1
A g [ 7 5 I R UL AR 58 B (NICE) #2548 FH Humi-
ra,Enbrel , Remicade , Cimzia , Simponi , RoActemra , Orencia 55 7
T 2595 MTX BRA VA7 RA. 46 IMS Health 11,2015
SERBRTTRYT RA 259 3 3A 214423650, K 3 IR
IMS Health ¢ 71 /1 42 Bk RA VAT 17 W 25 99 9 65 15 100
(2010—20154F)
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Fig. 3 RA therapeutic drug market sales (2011~2015),
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Fig. 5 Common drug targets for the treatment of RA
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Fig. 6 Development phase distribution of RA drugs with
TNF- alpha as target
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F3 jATr RAEEHES IL-6(R) I ARTER /N> F M5
Table 3 Small molecule inhibitors targeting IL-6 (R)
in clinical research

&Y A WA BB
ARGX-109 Bird Rock Bio AR 13
ALX-0061 AbbVie i R 1138
Ablynx

CDP-6038 R-Pharm Ilfi PR 11T 5

BA-003 GlaxoSmithKline PEM
Janssen Biotech

ALD-518 Alder Il R 1135
Biopharmaceuticals

REGN-88 Regeneron T
Sanofi

AMAP-102 AcurePharma I A 113

Cosentyx LT, e A FE A, TR B W EIRYT o R,
Z 9 25 AL TL~17 ZE M50 2458 B 0T K e B i
HEFT P A SEE AL T RIS 4, FbX) RA 55 3 B e ge
e T g ok B R iy, A RS T A B S0 TNF Al
R GEiaHAL

Thomson Reuters Integrity B EAR 2% (H ] :2016-10~
12) 85 R0« HFTLAIL-17 Sy 58 2 9 2459 2 i Ak 1A= i
BB, A 1394 I R ETIFFE B Be 21 A, I R T 64>, I R
WHI5AS(EI 7). 5 B4R, 5 2R 259 ia 4 T A= il
B, Sl 1 IL-17 ARG 0T R PVE . N R BRE B
FL-17 1 57 Cosentyx 7 2N E K _Eli ), FL M RHAYY
RORICH R B0 — 207 2549 . AT, LUIL-17 AR RA
BRI G = AL T TR T B B, 231 2 4SC (48C~
101) ZEAAZECABT-122) AR HE (UCB-4940) 23 ] i =
Pyl

5 R
- A
= I R A
R 1 8
« I bR I3
= ki

B7 L7 AR R MRS
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IL-17 as target
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Fig. 8 Structure of NFKB inhibitor Iguratimod
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T4 WATFiEKRMFREHNATRATETH JAKHIHIFI
Table 4 JAK inhibitors for the treatment of RA in the late
stage of clinical research
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x5 J&77 RALE#ES BTK & SYK I FRFER /N FHIHI 7
Table 5 Small molecule inhibitors targeting BTK and SYK kinase in clinical research
ey g YEFIALHI F 4 i B e
TAK-020 Takeda BTK A T3 —
PRN-1008 Principia Biopharma BTK Il R T4 —
SKI-0-703 Oscotec SYK Ilfi R 1T HH —
HM-71224 Hanmi BTK It RS T3 —
R-406 Rigel SYK I AR T3 ~° N 8.0
T %,
\D]iﬂ)/ \/\[r o? ©/
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/O\/\OJ@/ N J E ©/
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*6 LRI RAZHMIE S FEHEBR
(##E5RIR : IMS Health)
Table 6 RA drug sales of global pharmaceutical companies
in the past five years
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An analysis on global drug development status of rheumatoid arthritis
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Abstract
0.24%. RA pathogenesis is complex and has a high disability rate, depressing the life quality of patients seriously and aggravating the

Rheumatoid arthritis (RA) is an autoimmune disease, which is a worldwide disease, with a global prevalence rate of about

economic burden of the society. Effective treatment of RA has become a focus of the global pharmaceutical industry. According to the IMS
Health statistics, the global drug expenditure for the treatment of RA amounted to $21.4 billion in 2015. This paper uses literature
investigation, database search, such as Thomson Reuters, IMS Health etc., as well as data statistics and analysis, to make an analysis on the
global RA drug development status, market, targets, patent and other information. Medicine treatment for RA includes anti-inflammatory
drugs, anti-rheumatic drugs, hormone drugs, biological agents, combination of drugs, immune reconstitution, etc. Therapeutic target involves
tumor necrosis factor alpha, cycloxygenase, B—lymphocyte antigen, interleukin, nuclear transcription factor kB, small molecule kinase and
so on. In recent years, the development of biotechnology drugs in the treatment of RA and other autoimmune diseases has made an
unprecedented success, small molecule drugs and biosimilar products will also play an important role in the future market.

Keywords rheumatoid arthritis; autoimmune disease; biological agents; small molecule drugs; tumor necrosis factor
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