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Research Progress of IL-17A Antibody Drugs

in Inflammation and Cancer Therapy
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Abstract

IL-17A (interleukin-17A) is a key pro-inflammatory factor mainly secreted by Th17 cells (T helper

17 cells). After binding with receptors, it activates downstream signaling pathways and induces the secretion of a va-

riety of cytokines and chemokines. Importantly, IL-17A plays a significant role in the occurrence and development of

autoimmune diseases, hypersensitivity and malignant tumors. Multiple IL-17A monoclonal antibodies have been ap-

proved for the clinical treatment of inflammatory diseases. This review describes the progress of IL-17A antibodies in

the treatment of inflammation and cancer, and analyzes the challenge and development trends of them.
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AEHEVIRR , 18I P HIR NAR A 1 S Thie
MG E R AR RIS iR A . AR S
200 5 20 K] ) i e 8 A A 85 14 2 B 2 Rl
Gy, 25 Pl R R A S 8 A R A T R )
I, FPIL-17AG R T E MR A rh Rk, w7
ERTE AR BB UL ME TR, T4
oK, BT TL- 17 AR AE SO AR E VR I T 408 R F
FUHE T2 RIE . AL EEEEIL-1TAGURZY)
(ORI TR, 73 B EL i s ) TR R ke 35

1 IL-17AB9FEERIR

IL-17A7 Th1 740 f R AE A M A 7, &
B Th1 740 fa r= e f oy b o Hod, B4 A K I
¥ -B(transforming growth factor-B, TGF-B)#1 IL-61L[A]
AR AT B s DR - WL B R AF G I L2 A4 yt(retinoic
acid-associated orphan receptor yt, RORyt), {i£i#f CD4" T
Y M A9 Th1 720 B, SR8 Th 740 B 7= A2 36700 TL-
17A, # Th1 X Th2AR 746" 5540, L2312 5
P ThI 740 P IL-17A R 0 W R Th1748R 2
T 2 RhAIE R IR R, Th 740 i £ i th m
RNRIEER IS Witabr 2 —.

yd THH A& —Fh R IR e 40 J A, v =2 955
WATL-17 AZH R PR AT A2 32 98 0 A 5 0 1) A1
TLRPC A A1 40 i R 7- 40101 ATIL-23 7] BL ) 3ys T4H
43 WATL-17A, F33E— 25 39 38 Th 1 740 B2 () B 25 Al
B e e S0 vd TN M v H2 [ A 1 G2 S 3 B
g%, IIMAE B AR S 77 g EEAEH, Hys T4
5 9 RE P08 1) e AR R e B AR %

LTi4H Hd 2 [ A7 bk B FF 40 BRILC3 1) 58 2 40 g,
REE P2 AEIL-17A RIL-22, 5 g 18 S % 1) i F20Y,
WHFER I, LTidh M AR S 5 SE0E M W 20 1R,
T LG Rk 98 R e 45 B B AR U2, LTid i ik i T
B SR FRORyt %, FEIL-1BFIIL-23F 33 R 4
WAIL-17TAZE A R 7. DRk, RORy ¢ il 71 AN 1H R
% BELITTh 1 728 it () 42 28 A FH, T HL A e 8 40| ILC3
YIHE AR A A, XPRORYHE i S 1 1 ILCAH
FRLRIVE FH, 3% S 22 Fh 98 RE PR B 903 IR T SR it 7 DG
S,

i1 7 i e o = G o S L 5 A S =
T AR 0 BORLAE FH AR 3E 1 % o 4 S P 2 05 1) R e
TR B, BRI M2 N B R IL-17A S E i
FIZ, ] S 3500 o 7= A R 73 BB R 20 ik ks A T

BB, FEARAN, BERYHMLALE 6 8 78 KT --a(tumor
necrosis factor-a, TNF-a). 1gGE &%), CSafILPSH)
FECR AT DA AR TL-17AM, JE KA 5 28 5 M50
WG SRR LB VA G, 7R RIB LI R B b, it
R 4540 55 AR S e AR B KPR, m) 5] AR 421
I, RERIEED,

2 IL-17AE S8
IL-1740 0 57 K B & IL-17A . 1L-17B+
IL-17C. IL-17D. IL-17E(XFRIL-25)F11L-17F., F
o, IL-17A S -1 7RI ARABL: 55 v, P9 5 (%) G i i A
BTGtk i [H — X 3 6p12, 1 HEAEH T 3L [H
(K] 3% A& IL-17RA/IL-17RC!"%, IL-17R(interleukin 17
receptor) X A & IL-17RA. IL-17RB. IL-17RC.
IL-17RDAINIL-17RE. IL-17R H1 28 YR 5 i 25 ¥y 3 K%
TRF PR, HA R P& A4 i o 1l
FELE R SEFIRZE M3 TL-17AZHMI A 145 4 IL-
17RA/IL-17RC 7 24K, BEHEGE T s 5des, 5l
EARIE RN . 1% KT -«xBEE Y 1(nuclear factor-kB
activator 1, Actl), IL-174K #8115 5 10 % By 0b 75 142k
T, GBS 45 A IL-17RI1 SEFIR S Mok /N~ 5 il
H5HS . WIREM, IL-17ATE TRAF /N KRG
FRET YEAN B N RE 15 S TL-640 i [XL T O 7= A, BT bA
TRAFA K F7E TL-17 A5 NF-kB15 5 % i
ERBEAEH . ActIfE MR E H 555 TRAFAH G
T TRAF6, LLK63 % iz #0177 &1 TRAF6, M
MAER T 1 il NF-«Bf5 il #%5 1. TRAF6HEUT 1k
AR KR BIE AL B 1 (transforming growth factor-B-
activated kinase 1, TAK1)51xBi#f(IxB kinase, IKK)
TERUR A, 1E T NE-«Bili i, 38— 2741
DRl AR KR 7 I e 5 e 3R o 4L, TRAF6 7
SR AT 22 53 25 AL I B U (motigen-activat-
ed protein kinase, MAPK) )i , it — 2015 AL s 25
F-1(activator protein-1, AP-1) M {ie 12t T i 28 hE A %
YHf A FIL-6. TNF-a. G-CSFZE[J#E5¢ ik, it
M5 R RIER N . IL-17ARE L 8% mRNAEEE
PERBOR B S HE4E B EH . Actl 5 TRAFAHG
K7 2/555 G T M &) Ja i — 0 5 85451 2(splicing
factor, SF2)4k 45, FHIE 1 R il % Hla b K+ CXCLI
mRNAMFEME, 3 — D3G50 1 b vk g i f Hh R
T8 L4 A PR AR Y, A 22 S 95 A DG 4 i iR i 22
A S AT TP T A (SE DR



2328

g5k

IL-17F  IL-17A-IL-17F

“ “ IL-17C
IL-17A @D O
IL-17RA ) IL-17RC IL-17RA
?CUDOOOOOO POOTOOOCOOODVO0K
oS ssec e e fPeseslloceiceeccsess
) ()
AF2/5 F6 | =——> TAKI
1 ¢ SF2 1
CXCLI mRNA | MAPKs |
stabilization

C/EBP AP-1  NF-«xB

1 T T T T1- P TTTr 2T 1, T -
It et LTI T ] et T

L
7RE IL-17RA
oéOOOOOOOOd)OOO%goo«

IL-25

Cause
autoimmune
/ disease

Activation of
neutrophils

Secretion of IL-6,
TNF-a, IL-8

E1 IL-17AE S8
Fig.1 IL-17A signaling pathway

3 IL-17AHDBIFIE R EM R P R
HR

HRIE , AR R A M ot B B % A R
fiE, 2l WP PR JORE BT o« AN 7] [ SR Hh
X AR AT I B 2 M S, RN RS o js ]
1L 11.43%, JLE B R MILT] T 1.37%, Hi, 2
24% IR G 0 B 3 2 R JE R 9 o1 R U8,
B P SO N g% ) SR S AR O, IL-17 A%
WK% RGN E B, IL-17AR] LR
e R R e R A I VAN D
Pl M K7 4 1L-6 TL-8%% A LA 7 a1 CXCL1 .
CXCLBZE 1731 PO I R E s 27, 3 1m] IL-17ABK
HIL-17TASZ AR (IL-17RA) [ 259 ] I 35 04035 4R g o
B PPRER, BE— B R IL-17AZEAR B s PR 2 o
HEAEA . Secukinumab & —F 4 NIEPLIL-17AH 38
BEPUIAR, BEms ML 45 S 1L-17A, BHITIL-17A 54041
BT 2R 4 A P, Secukinumab T 201544 4%
FDA#AE A T-1677 h B EE B A AR S 7, 201943 H
P 52 24 5 W B B R IE SR AE <mT 3848 () 2
FICHRPES O TR W IGIT ™. Secukinumab
it RBIT 78 504 s , VBIT 128, Secukinumabis T
H (AR S 97 Bz 453 T ARURN ™ B 45 £ (PAST 75+ PASI 90
FTPAST 100)BH &AL T~ 22 771 [ F6 b7 2454 Etanercept

1. SecukinumabZH [¥] PASI 75H1 PASI 100 % %
5399 80% L% 30%, TJT A48 A% 2574 1) PASIT 7541
PASI 1008 & 25358 63.4% 2 17.1%. FFel—4F
F %455 , Secukinumab4l PASI 753 % % 53k 87.5%,
FBH T Secukinumab H SR V677 8- & 9 11 2508 BH 2 AR
FHFRZ5H Y, Ixekizumabie —Fh AJEALHTIL-17A
FERESLAR, 20194F 8 H , 3 I [ 5 24 i e B A B )R
HEHE P0G (MK AT BR B BUaE 90 BT8R 8 0 1h iR
J7 o Ixekizumabi IR, A 2528 f5, B L4l
i J5E AR 3 PAST 50/75/90/100 ) N 25 3 & 2 5 T
IL-23p19%%H177 Guselkumab®!, Brodalumab & —F#
A NUEAGHE ) IL-17RA I S SC BT, e % BH T IL-
17RASIL-17A. IL-17C. IL-17E. IL-17F%5:4H fitg[A]
T4, M IL-17A FHIIL-6. 1L-8. &R
& W A -2 B P42, Brodalumab CL 4
FDAREHE ] T-y6 97 H 31 B B H R AR i s e N
Brodalumabllfi R R 47, 1697 128, PASI 75
& IR R 83%, LT EAIH . 5T FDA#LHE
Pt N IL-12/1L-23 1 .51 Ustekinumab 3k % Sk i 47
I R B L3, & B8 FBrodalumab 697 J5 9 A
15 F PASI 75 8] i 2% 45 T UstekinumabZH., 11 H.
PASI 1001 8% % 2 51540%, 2% B Brodalumabi& iy
AR R SUR R e,
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B8 99 515 4 (psoriatic arthritis, PsA)/&—Fh 5
R 93 A ST (1) 2 SE ME 0 o PSATE Il A H (1) R
TR, (FR AR SR B P R R R m . i
T, BB B E RS W R SRS 104E /220
., PSARIREDHIN1.7% 3.1%F15.1%2, JEat
FGTt, IL-17 AT G ST PsAS I8 IR B R 70
FURA LG A R I B R0, 7 Secukinumab 5t
TNF-af. 4T Adalimumab Sk X Sk (AR 56 H , 7T 40
PSA I G AR AE S 52 I8 267%, 1 Ja & WM 3iA
3 62%, P IR TT ORI R 3 200 P, i E — T
ST S A RO Mz A PR R BB ES H , Ixekizumab
5 AdalimumabAfl bt, FI24524)% )5, Bl # HIACR 50(3%
] XU 95 4 0 1 2 8 A Ml % 4 T Bk 3% ik
50%) AT 5, 1M H AT 1) PAST 100 /2 b2 B
BT, £ IxekizumabfE % 15 4 0E 0% 7 TH
FIRCRAE T Adalimumab. 75 4h, BEHL TR 0 25
RFR W, BrodalumabBeE £2 8 7 5C 77 4 1 ROR 5 8
=, T L 52 M R 47

58 B 148 A 48 (ankylosing spondylitis, AS) & —
Pl FE AL 10 B B S e e, 2 B ARG DT 4%
RN, SOREME IR OGO , A RO K
IR E Y . ASEEFE R M KT NAAERRR
T E VAN A P A i R A 58 PR A, I 4
2 5 B4 A P 40 RS A AS R IS R R S Ok
BEVEMER . Horb ) IL-17A/IL-23%02 AS KL b
HERE 5. COFFREZ PURIRTEASEEH,
15 TL-23 4 5 25k (R A8 S 2 B2 ) Th 1 7 48 Jf 19 25082 1y
A, FHIIL-17AR & s> ilh . APPELSE P 2R IT K
B, IL-17A K IL-23%6 40 B Rl 1 7E AS & s R IA
HERH T IL-17A/IL-23 %076 AS R IR L FE v R 5 G B
TER, XFASEZ iz Gy B A EZERE L. K
WERBHE R W, 45245161}, SecukinumabZH ASZEfi#
RILF61%, F H o ROR AT RESE 252, 1 22 @7
HEMF RN 29% . [FFfHL, Ixekizumab(80 mg)
B2 BEE A 25 168, ASHI R R W] ik F
69%BX# 64%, =T Adalimumab4l ] 59%5 2 &5
41 40%1Y . Bimekizumab/F A1 A BES K5 F 40
il TL-17 A/IL-17F XUHE £ () B sE BEPLAAR , 76 ASIIR IR
TR T AR . fEARAMIE 7S R, 5
IL-17ABCIL-17FFHIT 25740 LY, Bimekizumab A B2
A R BEAR B 5 G2 005 AH OC 1 40 B [R5 22 4k R
TR R, IR 208 A0 i 5 R 4 4 i (1)

R A SR . IR R TR U s B, 42
16J# J& , BimekizumabZ4 4 [ Jz 153 b 3 0 i vy
Z 5. Adalimumab. SecukinumabZ5 47, H
H 60% 1 i A0 52 AE BR . i H Bimekizumab i
LA BB A SR 26, 1 HOK 2 30 A B = B
1) B 5 N R R OV, B Bimekizumab B A5 R
U ()TN 52 1P

KRR % (theumatoid arthritis, RA)A& —Ff
XIFRPER) . 2 0T A8 1 B B e e, o B
FEAE N TS A T B 20E . DG B MoE R R
IR Hodr, JOREAN MR IE B A 2N RA K i it
TR EBLIRAT, M OCAE T2 511 RAM K it
2, RIEMERIEFPY, IL-17AfERA KR FE il %5
FKEERRAER , IL-17AW LS fE 3 IL-6. TL-8.
41 Bt 5 78 3R T (granulocyte colony stimulating
factor, G-CSF) Ak A 1 It 44 20(chemokine ligand
20, CCL20) )31k, ZE Pk 4 s i 2 43 B A,
[ B 8 A1 2 mh MR 4 i B TR B Ak, 4ERFZHZA
RAEARZS B4, IL-17 AR MR RAE I K 1Y) H B4
DAL, AR m] IL-17 AR 2457 ml Jd it #) IL-17 A b
HoAh2m f R 7 Ao b R (1 3Rk, AT fF RAJH A
HRRAE . KT IHBIRGFRER . £ — DU X RA
BERRI 552481, ACR 20/50/70%0#5 B ow ,
SecukinumabZil 5 2 E FHA LA IR Z 5, AT& R
TGS, 1M HLA# ] SecukinumabiayT 76 55 168 A 41
TIAS B SR B 7 B AN R B R XU B7, - Ixekizumab
HYES Y 16 AR 74 T R SGEER , JF Hr
AP E64fH, ACR 20/50/ 708U A Be g 4i s, 5%
FIFNHAR L, Secukinumabif T 2H A R I W R A%
BAAR, 224 PEER T BY. ABT-12242 —Ffigi AL i XL af
AR GRS S B BR AR 1, 0T [F) IR 1] TNF-af IL-17A..
TNF-ofl IL-17ARR B s i RIVE A T RAESS, W
BN, AL ] TNF-02> 512 IL-17TAR A = 5
B Th1 740 M B 38 I, AT N 28 0 I vy, [Ttk
BURE S PEHUARAIE R BCATR YT RAF EELERE . ABT-
1222 —FOUURE S PE B, 78 DRI IR i, 5%
RFIZHAHEE , ABT-1227697 J5 , B § CXCL9.
CXCL10F1 CCL23 3R IEK T B, 11 HAE—TN
1208 B TOR IR T b, BERE 18 B2 5 ABT-
122(60 mg)JACR 20i& 2 1 62%, 45 R EHWIABT-122
TERA R FRAEAE — B FEFE BT 2 A B0,

IL-17 A0 1 77 B AR AN BE AV JEC VA 13 22 P 98 0 1
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Table 1 Clinical trials results of IL-17A in treating inflammatory diseases

IL-17 A4 5] ) FE TR gk SR
IL-17A inhibitors ~ Patients Primary efficacy end point ~ Results References
Secukinumab Plaque psoriasis in children Week 12 PASI 75/90/100 Continuous effectiveness and high safety [12]
Psoriatic arthritis Week 12 ASAS 20 Improved signs and symptoms of axial dis-  [41]
ease
Ankylosing spondylitis Week 16 ASAS 20 Reduced signs and symptoms of ankylosing  [16]
spondylitis by 150 mg dose
Rheumatoid arthritis Week 24 ACR 20/50/70 Good clinical efficacy of TNF-a inhibitor  [28]
with 150 mg dose and no adverse reaction
Ixekizumab Psoriasis Week 16 PASI 100 Take effect quickly and good clearance of [13]
skin lesion
Psoriatic arthritis Week 24 PASI 100 Better effect than Akdalimumab [42]
Ankylosing spondylitis Week 16 ASAS 40 Better effect than placedo in different admin-  [26]
istration regimens
Brodalumab Rheumatoid arthritis Week 16 ACR 20/50/70 Continuous effect and high safety [30]
Psoriasis Week 12 PASI 100 Better effect than Ustekinumab [20]
Psoriatic arthritis Week 24 ACR 20/50/70 Rapid and significant effect and well tolerant ~ [43]
Rheumatoid arthritis Week 16 ASAS 40 Response rate is higher than placebo [44]

PAST: #5593 K2 4 TR RN ™ P60 ASAS 20: [ B b OG5 28 VAL 23 PR 20% 1 240 ACR 20/50/70: 35 B KR 23 PE9r R GERLAE 1281

iR T FH20%/50%/70% 2403

PASI: psoriasis area and severity index; ASAS 20: an improvement of =20% in assessment of Ankylosing Spondylitis International Society; ACR

20/50/70: an improvement of 20%/50%/70% in 28 tender joints assessment of American College of Rheumatology.

PRI, HAEST R T 32 1 S 2 4 1t D7 A e 3 i 1
W A% BAIL-17 AN HE 1) 254 i Secukinum-
ab. Ixekizumab & Brodalumab45 i id IIfi R 70(K 1),
CLA P AEAE TR IT SORETER N, W4 el 485
TRIT 2 R I = BT 3, ) A AR DG H i 7R
IR R I H 25 5 H, br 4G 38 M) IL- 17 A B 0] 771
BEN TIRTT RAE B B AR

4 IL-17AREHNSIF £ Mg R Rt R
4.1 IL-17AZEBVEREINE R AUE R RO HLH

IL-17AMIE 5 STAT3 [R5 sh % YA 5%, TL-
17 AV STAT 3l A S T Vi 48 i IR 4 TL-23 (1)
FIE, TR R ) A = AR TE R EAT . TIL-17A
S5 TL-17RA/IL-17RCSH: - RAK, i FIL-611 704, ¥
T NUHE SR, a2 M LEE R T
K. %, 228, WM AR, IL-17AEE
WOE T U NF-xBId 26 19 0 58 51 48 85 1 MMP2 A
MMPORIE &, M2 1 e 4 T % % 12 28 1)
i H., IL-17A B EEWS @ T JAK2/STAT3 5 5 i i L i
MMP2 ¥ IA DA 3 e 4 i I E A1

ik 98 ke B 858 R AN [ 28 78 4 it ) A LA A DA L
VAT R I R AR R R IR, o, e 2 A

FH G 9 M DR~ A 1 1 e 8 Ak A 55 ) B S 2 s 4
WF TR I, TL-17 A I A [7) (4 3 55 AL 1 7 T8 Bl A
B3 R AN [F) S B JiRg 1 e AR e, DA R B 8 At
EW, KUANGEE USIRFFF0 R L, s 26 088 J) 6
HIL-17ARRIEB LN IE T FFHLIL-17ARIE &
(4 34 , T L yge o ] %) A 20 PR e ot 2 5 TL- 1B
IL-6 % 1L-23 55 48 A E5 - () 73 W6 B R A2 14 Th1 748 i
HI 4. KRYCZEK S WhE i i 2 2016 KR & 96097
() 90 59 2 I, MBI B T 99% 1 IL-17A H
Jif R I2 I ) Th1 740 R K3k, 1% CDS T ii R IA .
JiEE R K R TL-17 AR & S R 590 A A7 15 %R
I, RERIEKTFIL-17TART RE R TG A R K155
WAL, SRR B, TL-17AZE AL e g rh
(IZRIE AP BT, IL-17ARMEE N K/ RAL IR
FE AR T PD-L14> T HIRIA B F 4k, WEIS B!
Ik 988 T EA 15 T bk B P 7 4 43 A ) TL- 17 AR
IS STAT3 5 5 3 B (i 3t i 140 g = 1 PD-L11)
FIE, AT I 5 P e - A0 L 1 R T DA B b e
B2 B 1. B, TL-17A7E 2 R g ok %5 5%
AR, 2R T T TESE R o
4.2 IL-17AHDFIFIZE B &7 PRV R gt R
IL- 17 ASE [ 25036 T JERE VB S8 I R YT
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RUCR LT, AT i B ik AR, (H2 e
FEJAE A 75 3 — P R F LU AL Mg v T
77 % . CHANDLER%: PRSI, 168 B4 &
8 Secukinumab i TL-17A{5 5l B AU &
fEEF H A, T H 22408 MMP9. CathKAI RANK
FiC & (receptor activator for nuclear factor-xB ligand,
RANKL) 8 3 i # ] g (5 HAh 254))
Pt RANKL A7 Denosumab#H E , Secukinumab
m/E B 225, B Secukinumab M FH 11697 & B4
Jfuye B B — E W TR St . XUSE PRI, IL-
17 A I E0E AKTAE 538 B 02 2 i 40 i i 1= 28 2L
TH#, 55l 2 B 75 Sorafenib 25 4 AH
tt, Secukinumab/Sorafeniblik & 6 ¥ 3 e 41 ik
PR BB, W T R0 . b4, Secukinumab
5 IL-3 5401 713 [\ 48 F wT 411 Noteh {5 5 il 2% (1) 1
F, BRGNS FHE R 28 59, Ak, Secukinumab
BB IR IG YT R B PEIE 25 . (E2 K
MEBER 5, SecukinumabfEnS i IL-6f{ 35, #I
HE AR . AEE E IS S R (server combined
immune-deficiency, SCID)/)N BRI, KFLLR 25408,
EXTHEZAA L, Secukinumabify 7 i 2 ] 17N B
Jie AR K R T/ BB B A REAR B BRI,
B 9 R AU R 0 A2 AR A e . R SR
JI e 5 (1 PR 36 A 00 o I i R B o0 i I, A
H Secukinumab. Guselkumab. Brodalumab. Ixeki-
zumabSFE A G T RS A IS, AR I XU
TR RN A BEA S HoRg g 5t I H 42 A9
FHIFRE T B 2 R, JmhE 52 R IR XS [ RE AR
TR 22 (1) S BRI SR I, TL-17A K MR R AR
K&z (8 B AT A G, T HLASE F TL-17 A 75) FEL
IL-17AE K2R S G AR R R A b 25 Kk
AR AT AL, CLUR RS0 R & R R 3R . LI
PSR o AT 1 32741 B R E AR AR, AT R BRAE
i B MR AR S A R A 2 TL-17 A
FERYE, 43U TL-17 AN AT i 3 B 9 40 P 0 4%
28, 1T S bRz RS 40 M A AL, T H AR BRI T Ui
JAK2/STAT3{5 Tl i . 1L-17AH AR FIAE AT
IR E-S R R EERIE, | JAK2 8, STAT3 (1) 12
o LYUSE B3 1 16041 25 B i 165 B0 b 6
AHIL-17A. NRF1. miR-15b-5pFIPD-L1%iA2 [d]
(RIS, BFFE R B, TL-17AREHS 4] miR-15b-5p[K]
ik, JHEHEPD-L1# 3L . FHLITIL-17A/miR-15b-

Sp/PD-LUE 54l v] fe 2 W4 5 45 B W §1 PD-L VAT
[RT7 3% . MOAAZZE O 5t 50451 FL I g 2 1) J=) 1
MR, PrIL-17TAFR S ESR ] 0] PD-L1#) %
I8 S i BB YR I F 1 41 Bl (myeloid-derived suppressor
cells, MDSCs){E 7 s IR oA S i Dhig . 5398,
PUIL-17TABUARBIE 5 R BT Ab BT 40 I35 54 8% K
BFORBUAFAE R EE . PENGEE U FL IL-17 A Fl
5 MEK #1771 % 1 PD-LIPLAR B A 1 F VA 97 e
(IR, AATT R BAX b = 1567 vk 5 B U 7 VA L AT
LA 2540 1) it e 400 P P 2% A%, I AR it e 40 B ko 245
Yipigitt. DL ERBERISUE T IL-17ABUAEA
[7) Jie 8 R HE A IR R A, G mT i 7 A [ (1 3
PEANE IR ARG R DA T SR, B
A8 FH B B 1 ) TL- 1 TA AR I e AE AN R R B |
T B0 R ORISR FEON IL-1TA PR T
I PRI B3I TT 2958 1 BEAl

5 BREERE

IL-17AVE AR 5 R F-, 7 2 98 ik 14 5 0 I
MR AR ISR RS 7O MEER . Hir, H
P Ah 2 I R IR T IL-17A1S 5 5 SR R IR
N, 33— 20 B T 2 B 9ORE P 2 0 12 e 11
FHLEE, JHF R A R IL-17TARE A 25 03R40 7 7248
it TL-17AZZF 2 _E i Hiik 25940 Secukinum-
ab. Ixekizumab. Bimekizumab#lINetakimab%¥ [t = Z&
B o IL-17 AFRH A 5T TGF-0 5 IL-23 % 101 il 7]
BAE—mmMmH: (1) EEm R RN, 9 EHE
S A M fyS T4 . NKTZHUM . LTigh i S AE k4t
Jf &5 BRI I 20 WA TL-17 AR RAEAE T, N IL-17A
PO AR AR B, B3 97 A T e Ath 4 i
IR F3MI 5 (2) TL-17A1E F T 2 R 1 R il s
T, 75 g N R AR K R TR Rk, A
TL-17 A4 550 6 6% B Sl 300 S i P ' ST st DTG 0k
EIVERIE A (3) IL-17ATE 2 S RE PR &
T R REZEPER, XAEIL-17 A HIFITEER S
BB ST R SR B A RS B B R
BT R, Jr e . B, IL-17 AR0H] 5
Secukinumab /£ — I 5% L AT 28 {0 TG PRAJF 7E A
5 TGF-od il 7 A8 He 7 2058 T W, Refg ik 3 3 22
231, TL-17AFNHRFAMAE 2 REPEZ R B E
WA IR 2880, TR S AE £ HP At R 0 A 2004 ) e
ALK, BB AIRZES. KL, IL-17ASTAREIL-



2332

17AYUE S HARZG Y (W FiPD-L1 548 B S TT R IE
PRSI R A RAF IR AT S . RRIRATIT I
XPIL-17A S 2R A Giik BB IT, 7] o8 2 0E 1 9
PRI R RS T BT T SR AR L

[10]

[11]

[12]

[13]

[14]

[15]

BEHk (References)

ROUVIER E, LUCIANI M F, MATTEI M G, et al. CTLA-8,
cloned from an activated T cell, bearing AU-rich messenger RNA
instability sequences, and homologous to a herpesvirus saimiri
gene [J]. J Immunol, 1993, 150(12): 5445-56.

YAO Z, FANSLOW W C, SELDIN M F, et al. Herpesvirus sai-
miri encodes a new cytokine, IL-17, which binds to a novel cyto-
kine receptor [J]. J Immunol, 2011, 187(9): 4392-402.

FOSSIEZ F, DJOSSOU O, CHOMARAT P, et al. T cell inter-
leukin-17 induces stromal cells to produce proinflammatory and
hematopoietic cytokines [J]. J Exp Med, 1996, 183(6): 2593-603.
CUAD J, TATO C M. Innate IL-17-producing cells: the sentinels
of the immune system [J]. Nat Rev Immunol, 2010, 10(7): 479-
89.

GRIFFIN L, BOGGS J, RAMSAY B, et al. Practical experience
of secukinumab in the treatment of psoriasis: experience from a
single centre [J]. Ir ] Med Sci, 2021, 190(2): 639-41.

REICH K, BLAUVELT A, ARMSTRONG A, et al. Secukinum-
ab, a fully human anti-interleukin-17A monoclonal antibody,
exhibits low immunogenicity in psoriasis patients treated up to 5
years [J]. J Eur Acad Dermatol Venereol, 2019, 33(9): 1733-41.
SANFORD M, MCKEAGE K. Secukinumab: first global ap-
proval [J]. Drugs, 2015, 75(3): 329-38.

YANG X O, PAPPU B P, NURIEVA R, et al. T helper 17 lincage
differentiation is programmed by orphan nuclear receptors ROR
alpha and ROR gamma [J]. Immunity, 2008, 28(1): 29-39.
MOSCHEN A R, TILG H, RAINE T. IL-12, IL-23 and IL-17 in
IBD: immunobiology and therapeutic targeting [J]. Nat Rev Gas-
troenterol Hepatol, 2019, 16(3): 185-96.

PONOMAREYV E D, DITTEL B N. Gamma delta T cells regulate
the extent and duration of inflammation in the central nervous
system by a Fas ligand-dependent mechanism [J]. J Immunol,
2005, 174(8): 4678-87.

HOORWEG K, PETERS C P, CORNELISSEN F, et al. Func-
tional differences between human NKp44~ and NKp44"™ RORC*
innate lymphoid cells [J]. Front Immunol, 2012, 3: 72.
VILLANOVA F, FLUTTER B, TOSI 1, et al. Characterization of
innate lymphoid cells in human skin and blood demonstrates in-
crease of NKp44”™ ILC3 in psoriasis [J]. J Invest Dermatol, 2014,
134(4): 984-91.

PERRY J S, HAN S, XU Q, et al. Inhibition of LTi cell develop-
ment by CD25 blockade is associated with decreased intrathecal
inflammation in multiple sclerosis [J]. Sci Transl Med, 2012,
4(145): 106r-45r.

HUEBER A J, ASQUITH D L, MILLER A M, et al. Mast cells
express IL-17A in rheumatoid arthritis synovium [J]. J Immunol,
2010, 184(7): 3336-40.

RIVELLESE F, MAURO D, NERVIANI A, et al. Mast cells in

early rheumatoid arthritis associate with disease severity and sup-

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

port B cell autoantibody production [J]. Ann Rheum Dis, 2018,
77(12): 1773-81.

GAFFEN S L. Structure and signalling in the IL-17 receptor
family [J]. Nat Rev Immunol, 2009, 9(8): 556-67.

AMATYA N, GARG AV, GAFFEN S L. IL-17 signaling: the Yin
and the Yang [J]. Trends Immunol, 2017, 38(5): 310-22.

PREY S, PAUL C, BRONSARD V, et al. Assessment of risk of
psoriatic arthritis in patients with plaque psoriasis: a systematic
review of the literature [J]. J Eur Acad Dermatol Venereol, 2010,
24:31-5.

MICHALEK I M, LORING B, JOHN S M. A systematic review
of worldwide epidemiology of psoriasis [J]. J] Eur Acad Dermatol
Venereol, 2017, 31(2): 205-12.

LONNBERG A S, ZACHARIAE C, SKOV L. Targeting of inter-
leukin-17 in the treatment of psoriasis [J]. Clin Cosmet Investig
Dermatol, 2014, 7: 251-9.

GAN E Y, CHONG W S, TEY H L. Therapeutic strategies in
psoriasis patients with psoriatic arthritis: focus on new agents [J].
BioDrugs, 2013, 27(4): 359-73.

BODEMER C, KASZUBA A, KINGO K, et al. Secukinumab
demonstrates high efficacy and a favourable safety profile in
paediatric patients with severe chronic plaque psoriasis: 52-week
results from a Phase 3 double-blind randomized, controlled trial
[J]. J Eur Acad Dermatol Venereol, 2021, 35(4): 938-47.
BLAUVELT A, LEONARDI C, ELEWSKI B, et al. A head-to-
head comparison of ixekizumab vs. guselkumab in patients with
moderate-to-severe plaque psoriasis: 24-week efficacy and safety
results from a randomized, double-blinded trial [J]. Br J Derma-
tol, 2021, 184(6): 1047-58.

TOMALIN L E, RUSSELL C B, GARCET 8, et al. Short-term
transcriptional response to IL-17 receptor-A antagonism in the
treatment of psoriasis [J]. J Allergy Clin Immunol, 2020, 145(3):
922-32.

BECK K M, KOO J. Brodalumab for the treatment of plaque
psoriasis: up-to-date [J]. Expert Opin Biol Ther, 2019, 19(4):
287-92.

TIMMERMANN S, HALL A. Population pharmacokinetics of
brodalumab in patients with moderate to severe plaque psoriasis
[J]. Basic Clin Pharmacol Toxicol, 2019, 125(1): 16-25.

LOOS A M, LIU S, SEGEL C, et al. Comparative effectiveness
of targeted immunomodulators for the treatment of moderate-to-
severe plaque psoriasis: a systematic review and network meta-
analysis [J]. ] Am Acad Dermatol, 2018, 79(1): 135-44.

OGDIE A, WEISS P. The epidemiology of psoriatic arthritis [J].
Rheum Dis Clin North Am, 2015, 41(4): 545-68.

BLAIR H A. Secukinumab: a review in psoriatic arthritis [J].
Drugs, 2021, 81(4): 483-94.

COFFRE M, ROUMIER M, RYBCZYNSKA M, et al. Combi-
natorial control of Th17 and Th1 cell functions by genetic varia-
tions in genes associated with the interleukin-23 signaling path-
way in spondyloarthritis [J]. Arthritis Rheum, 2013, 65(6): 1510-
21.

APPEL H, MAIER R, WU P, et al. Analysis of IL-17" cells in
facet joints of patients with spondyloarthritis suggests that the
innate immune pathway might be of greater relevance than the
Th17-mediated adaptive immune response [J]. Arthritis Res Ther,
2011, 13(3): R95.



MR IL-17 AU 250 SO RUEAE ¥ T BB 7 it

2333

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

APPEL H, MAIER R, BLEIL J, et al. In situ analysis of interleu-
kin-23- and interleukin-12-positive cells in the spine of patients
with ankylosing spondylitis [J]. Arthritis Rheum, 2013, 65(6):
1522-9.

BAETEN D, SIEPER J, BRAUN J, et al. Secukinumab, an
interleukin-17A inhibitor, in ankylosing spondylitis [J]. N Engl J
Med, 2015, 373(26): 2534-48.

VAN DER HEIIDE D, CHENG-CHUNG W J, DOUGADOS M,
et al. Ixekizumab, an interleukin-17A antagonist in the treatment
of ankylosing spondylitis or radiographic axial spondyloarthritis
in patients previously untreated with biological disease-modi-
fying anti-rheumatic drugs (COAST-V): 16 weeks results of a
phase 3 randomised, double-blind, active-controlled and placebo-
controlled trial [J]. Lancet, 2018, 392(10163): 2441-51.
GORDON K B, LANGLEY R G, WARREN R B, et al. Bimeki-
zumab safety in patients with moderate to severe plaque psoria-
sis: pooled results from phase 2 and phase 3 randomized clinical
trials [J]. JAMA Dermatol, 2022, 158(7): 735-44.

TU Y, WANG K, LIANGY, et al. Glycine tabacina ethanol ex-
tract ameliorates collagen-induced arthritis in rats via inhibiting
pro-inflammatory cytokines and oxidation [J]. J Ethnopharmacol,
2019, 237: 20-7.

HUANG Y, FAN Y, LIU Y, et al. Efficacy and safety of
secukinumab in active rheumatoid arthritis with an inadequate
response to tumor necrosis factor inhibitors: a meta-analysis of
phase III randomized controlled trials [J]. Clin Rheumatol, 2019,
38(10): 2765-76.

GENOVESE M C, BRAUN D K, ERICKSON I S, et al. Safety
and efficacy of open-label subcutaneous Ixekizumab treatment
for 48 weeks in a phase II study in biologic-naive and TNF-IR
patients with rheumatoid arthritis [J]. J Rheumatol, 2016, 43(2):
289-97.

FLEISCHMANN R M, WAGNER F, KIVITZ A J, et al. Safety,
tolerability, and pharmacodynamics of ABT-122, a tumor necro-
sis factor- and interleukin-17-targeted dual variable domain im-
munoglobulin, in patients with rheumatoid arthritis [J]. Arthritis
Rheumatol, 2017, 69(12): 2283-91.

GENOVESE M C, WEINBLATT M E, AELION J A, et al. ABT-
122, a bispecific dual variable domain immunoglobulin targeting
tumor necrosis factor and interleukin-17A, in patients with rheu-
matoid arthritis with an inadequate response to methotrexate: a
randomized, double-blind study [J]. Arthritis Rheumatol, 2018,
70(11): 1710-20.

BARALIAKOS X, GOSSEC L, POURNARA E, et al.
Secukinumab in patients with psoriatic arthritis and axial mani-
festations: results from the double-blind, randomised, phase 3
MAXIMISE trial [J]. Ann Rheum Dis, 2021, 80(5): 582-90.
MEASE P J, SMOLEN J S, BEHRENS F, et al. A head-to-head
comparison of the efficacy and safety of ixekizumab and adalim-
umab in biological-naive patients with active psoriatic arthritis:
24-week results of a randomised, open-label, blinded-assessor
trial [J]. Ann Rheum Dis, 2020, 79(1): 123-31.

MEASE P J, HELLIWELL P S, HJULER K F, et al. Brodalumab
in psoriatic arthritis: results from the randomised phase 111 AM-
VISION-1 and AMVISION-2 trials [J]. Ann Rheum Dis, 2021,
80(2): 185-93.

WEIL J C, KIM T H, KISHIMOTO M, et al. Efficacy and safety

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

of brodalumab, an anti-IL17RA monoclonal antibody, in patients
with axial spondyloarthritis: 16-week results from a randomised,
placebo-controlled, phase 3 trial [J]. Ann Rheum Dis, 2021,
80(8): 1014-21.

LI J, LAU G K, CHEN L, et al. Interleukin 17A promotes he-
patocellular carcinoma metastasis via NF-kB induced matrix
metalloproteinases 2 and 9 expression [J]. PLoS One, 2011, 6(7):
e21816.

GUF M, LI Q L, GAO Q, et al. IL-17 induces AKT-dependent
IL-6/JAK2/STAT3 activation and tumor progression in hepato-
cellular carcinoma [J]. Mol Cancer, 2011, 10: 150.

COFFELT S B, KERSTEN K, DOORNEBAL C W, et al. IL-
17-producing gammadelta T cells and neutrophils conspire to
promote breast cancer metastasis [J]. Nature, 2015, 522(7556):
345-8.

KUANG D M, PENG C, ZHAO Q, et al. Activated monocytes in
peritumoral stroma of hepatocellular carcinoma promote expan-
sion of memory T helper 17 cells [J]. Hepatology, 2010, 51(1):
154-64.

KRYCZEK I, BANERJEE M, CHENG P, et al. Phenotype, dis-
tribution, generation, and functional and clinical relevance of
Th17 cells in the human tumor environments [J]. Blood, 2009,
114(6): 1141-9.

LYON D E, MCCAIN N L, WALTER ], et al. Cytokine compari-
sons between women with breast cancer and women with a nega-
tive breast biopsy [J]. Nurs Res, 2008, 57(1): 51-8.

WEL'Y, SHI D, LIANG Z, et al. IL-17A secreted from lymphatic
endothelial cells promotes tumorigenesis by upregulation of PD-
L1 in hepatoma stem cells [J]. J Hepatol, 2019, 71(6): 1206-15.
CHANDLER A, BARTELSTEIN M K, FUIIWARA T, et al.
Anti-IL17 antibody Secukinumab therapy is associated with os-
sification in giant cell tumor of bone: a case report of pathologic
similarities and therapeutic potential similar to Denosumab [J].
BMC Musculoskelet Disord, 2021, 22(1): 320.

XU QG, YU J, GUO X G, et al. IL-17A promotes the invasion-
metastasis cascade via the AKT pathway in hepatocellular carci-
noma [J]. Mol Oncol, 2018, 12(6): 936-52.

LI H, ZHANG Y X, LIU Y, et al. Effect of IL-17 monoclonal
antibody Secukinumab combined with IL-35 blockade of Notch
signaling pathway on the invasive capability of hepatoma cells [J].
Genet Mol Res, 2016, 15(2): gmr.15028174.

PRABHALA R H, FULCINITI M, PELLURU D, et al. Targeting
IL-17A in multiple myeloma: a potential novel therapeutic ap-
proach in myeloma [J]. Leukemia, 2016, 30(2): 379-89.
VAENGEBIJERG S, SKOV L, EGEBERG A, et al. Prevalence,
incidence, and risk of cancer in patients with psoriasis and pso-
riatic arthritis: a systematic review and meta-analysis [J]. JAMA
Dermatol, 2020, 156(4): 421-9.

MASTORINO L, DAPAVO P, AVALLONE G, et al. Biologic
treatment for psoriasis in cancer patients: should they still be
considered forbidden [J]? J Dermatolog Treat, 2022, 33(5): 2495-
502.

LI S, CONG X, GAO H, et al. Tumor-associated neutrophils
induce EMT by IL-17a to promote migration and invasion in gas-
tric cancer cells [J]. J Exp Clin Cancer Res, 2019, 38(1): 6.

LIU C, LIU R, WANG B, et al. Blocking IL-17A enhances tumor

response to anti-PD-1 immunotherapy in microsatellite stable



2334

[60]

[61]

colorectal cancer [J]. J Immunother Cancer, 2021, 9(1): e001895.
MOAAZ M, LOTFY H, MOTAWEA M A, et al. The interplay of
interleukin-17A and breast cancer tumor microenvironment as a
novel immunotherapeutic approach to increase tumor immunoge-
nicity [J]. Immunobiology, 2021, 226(2): 152068.

PENG D H, RODRIGUEZ B L, DIAO L, et al. Th17 cells con-
tribute to combination MEK inhibitor and anti-PD-L1 therapy

[62]

resistance in KRAS/p53 mutant lung cancers [J]. Nat Commun,
2021, 12(1): 2606.

BAETEN D, BARALIAKOS X, BRAUN J, et al. Anti-inter-
leukin-17A monoclonal antibody secukinumab in treatment of
ankylosing spondylitis: a randomised, double-blind, placebo-
controlled trial [J]. Lancet, 2013, 382(9906): 1705-13.



