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Abstract

Ankylosing spondylitis (AS) is a chronic autoimmune disease that primarily affects the axial skele-
ton and sacroiliac joints. Previously, the diagnosis of ankylosing spondylitis relied on X-rays, but
since they can only confirm cases in the later stages of the disease, the Assessment of Spondylo Ar-
thritis International Society (ASAS) has revised the classification criteria and designated MRI as the
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primary diagnostic tool for this condition. The identification of the JAK-STAT signaling pathway has
facilitated the development of antibodies directed against JAK, demonstrating therapeutic effects
comparable to those of TNF inhibitors in the management of ankylosing spondylitis. Multiple stud-
ies have established the safety and efficacy of mesenchymal stem cells in the treatment of various
diseases; however, additional research is warranted to explore their application in the management
of ankylosing spondylitis. This article presents a comprehensive review of the advancements in re-
search pertaining to the early diagnosis and treatment modalities of ankylosing spondylitis.
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1. BY

SR ELVEE R (AS) & —Fh DU SR N RHE A1 1 B S S M, AR T8 A5G &(SpA), ‘El72 SpA
W LI, e AT RS R A, 2 B AR G . B IR AS R AR WK
RO, PtEEE R R T RO EHE ST T BAR T BTN AMESCT R R SR, TR
il 98 S5 EREIR, R E SRR IR AR . AS IEAT AG R ICTIANRIL, BRSSO IR (R 40%) R
0 JIE 8 (25%~35%) FAR JE TR (2] 10%) . BFFTR I, AS B8 hn 1O MR Bp Bl I AORE A4 B R0 S 3
FOMEARNEIE BT B AR A, FFRRAR RIS B[ 1] [2]. AS A ST R i i W Ho a5 o MR ) — b
JUEAEPIAN 2 LAk O i A, (RO RS R AL I ER AR TR AN e 8 . i B HAE I 7E, AS 1EFL
AR 2 W R RYT JT TR TR . S AR AN S R R R R T CAUONTE AS AR L
HRERELEN, JUHRAEAMMEPURMHLA)-27. AN R-23/17 #F1 JAK-STAT #i%; HUlRRsE
IR, BRI E 7 AEYEITIRARS LM TLEF, JAK #6IFIFTAERIT AS 3715 1
FREVPT . SRAEHTBIRTT CERUS T Witk 2 1R, (R H AR ML A i fil R R AT 75 2t — 2B 9 3]
fEGIBTT AS BIZIDANEESAAPT R 2. B TR R e v B IR, oo B HR S 3 32 IR DL SR
AETEIE, ARRCGE BE A TR SRR TR IL-17/23 HHIFRIEIRIT AS A& RFRE,
Horp— AN R X S A G P UG s s, anghiss, M0 )13, REMARIIRE, £ R
PREFERE FB 2, 59— AN R R X LI FAE 40% 1) i HhisE OB, TR 75 BRI HAth iy 7 & [4)-
[7]: &Ja, RIE™EREETERATFARRT . REERFERT AS BRE . AT LR AR, &
T B2 AR e AR R, e T ARSR BB TEIR YT ik
2. RATIREF

PEE, AS FERAL 30 B FEREMNEE, BLWUHIZ202~3):1, 2 80%M)EE KIHFER <30
%, LIRB 5% EE RIRER >45 £ 3%, HLA-B27 BHPE B ELEATE B ORI A 5 5 4E . 2 Al fig
HigtfE, FR. MERERRA SRR ARER AS KA —E 2z R, Wil B, JbEfH T 3%
PSR B EAE AP R R 50N 0.18%. 0.24%. 0.32%A1 0.10%, iR LA B B SR R AT g5 N
B, B2 AS I2WHARHEA R E K[8] [9].
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3. ZmHLE

PREEEAER BRI ANE R, AR S s IE R R % R ELE —E K R 1973 4F Keat
2 NR IR BB R (AS) 5 N KA PR (HLA)-B27 5% B3 1L, 295 BRI 20%, 3+ H
WESE T AS B BHE 5 IERIE[10]. 20% 18t 4E 5y e A R T F A A B E SR (MHC) B iR (2 2
HLA-B27, {H#3#5 HLA-B40, HLA-B51, HLA-B7, HLA-A2 £l HLA-DPB1). /R %) 90%I¥] AS H#
#57 HLA-B27, {H HLA-B27 MHYESZM MR EHE R R[11] [12]. HFFRRARITEE E XN (UPR)
TEG i HLA-B27 S5 HE DRI B s, E 22l T H 5 R A0 K ) F B W R . HLA-B27 S8k A
BRI ErE S B, XeFRBENBMBE, ik UPR, 5l&40 A RIEFI 40 I R R . 1X
Be A R HLA-B27 43 Re il i 4 32 AR (1 CD4+ T 48 22 111 (1 7845 S 3R & AR S2 A6 A1 B
SRS A ML) O B 5 I B, ELARNT T 4 M A 5 10 JORE A SE IR NI ERAR, JF R T 40 B R 1 LT e, (R
MNATTHRAIRAS 56 42 15 FE 1 L8 S MG A ] 22 AN [RIR D0 1 2 800005 FR G0 0 P BlOAS JE S B o A 1) B At 47 =5 ok
— B AR R 13],

NEW B ImiEREA 100 A EEYD, Foh K& 82 LA TR « i EE ECBE AR AE S 18 1
Asquith KX IHLFBAE A 758 B AE R SR RIR ST 2 BE WA R AR, RIS HLA &%
REFERIFHIR[14] X 3CHF T HLA-B27 ] REF2 M 73l i A R % . BN 7 sk Ph el ©R R 1) A B 21
KIRIT T IRIS T 5 B A Y H A SR AS (968 51 AS 5 F1 336191 X BE)AH O I A% IR 22 A5 1
BEAT T MR 408, UESE TERIAIE AR AS A AHOCHE, R n) AR T R TE v R 4 B A LA TR AR
ST AS 4L TR 15].

4. HR

T AS B R IEREIA L, FERWSWR B AR 4 TR . G Ry, K2
e AS BETRE 68 AWML, RLEA L FBOICTEAMHEI A KA DL GBI, £ 20 I
PRI AL RN G AT I, XN BF IR AR UG IE R T ™ B R . B, FH2WT AS oot
B AR TR BN A B R SC B 16].

4.1. HIRERE

AR 1984 FEAEIT A LR 1E(ACR) H 8T L&) 32 F T IR RR B & s b, (H2 i HAE T
R, B RREEE G X R T RILIE R, Bk, (UK HREE O X RIS AS ITRE<
Ji2[17]. #EiRkE, CT A MRITE AS F-HABY B iR il BEHZ G 2 00 R GUZ A M [18]. 1 H MRI & Ak —
AL R] B o] 2 1 98 RE AN 45 1 1 0 AR R AT AR 2 R [19], JF FLZE 5 B 7R BB 8 A K R 1
CT [20]. @il 1 przs, 12Wibsikd2 HR 2009 45658 1 E BREAE T % 2 (ASAS)bR#EREAT 73 JE (& 1
Fli7R)o ASAS FRifEd J& 1 HRHE ST R AE 1984 FEABIT 1 AS A1L918 Wikn e i SLORUMHRHE 5S4 11~V 2%
B EEHE G 28 I~V B BUR 5 2508), MRIE 8 EZ2 W 77 3021], FF HK AS 20 iU
IOET e AR S 7 B e 79 2K o T I 2 SRR A I PR S A R 1 S IR 28 BAR AN 5 1984 4R 5 BB A 28 b
#HE, (HAE RGO T R MRI 5 85 34T 52 WoR T D68, X2 IR R A —E DL
SKFTIE R H br .

M Rudwaleit A3 BN T 45 SR o 1B e A DG4 8 VP A i 22 (AS A S )ide #3511 Hh il B A3 G
HT R (SpA) B 2 oy Kbrite . MRFEARAE, 1BVETREFHE3 MH) B RRERE < 45 5 AT R A7 2 #RHE 51T
9% (A (A TSURT 25 LR DG 1 28 BB SLR U (MR F R BREZ GG B M 200, R 3RR S SpA MG ALHE
KRN A — A SpA HFE, BiTEE HLA-B27 hn B &/ H e SpA HFE. #UKIE 82.9%,
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RV 84.4%; n=649 FIBMEI B, KINFEH/NT 4585, A B H: BURPERN 66.2%, Frrtth
97.3%; FAflff R4 : BUKTE 56.6%, FitE 83.3%. CRP JHE#A AR EEE HT 5 NI SpA BHIE[21].

FIEMER R =3 4 A B REI R 45 BB H

ALRE T %8 HLA-B27

=1 MR RAFE =2 NEAESRT 2 AR

Figure 1. ASAS Classification Criteria for Axial Spondyloarthritis
B 1. ASAS S FIREMBIBEHEXTIR

42. IWEHE

HATIE ARIRIE S T2 W7 AS SRR =R E . ARG, R E M & B35 5 HLA-B27 H R
Kk, ATLATEBIZWT. 90%LA L) AS B i HLA-B27 BHTE, £ 10%[1) AS & 1% HLA-B27 NEH
PE, Pk, HLA-B27 FHIEFEARERZ N AS [9]. #AMM, ASAS 444 HLA-B27 A2 SpA ¥4y JFehrie
(FJCBEFAE, PRI TR Z 920 A A 4% T AS FIHA SpA B . AW RAGRER, KZH AS H
P& CRP IEF, BHik, Mtk CRP H T2 AS BOAHIR[22].

K, 207 AS D BRI PR 26 B0 S AR AE . HLA-B27. 2P S SEmAeill . S48 A0 2 25 9200 35 H6 5
X AS Bz Wi BV — B S M E .

5. J&YT

S LA R 10VR YT H IR G BEREIR, RO, DI . W R YT 2 AR AR
PR Z(NSAIDs) B 1E IPURIEZS . TNF-o #IHIFI(TNF)AT IL-17 $0607); #8530, DRANT
JAK IHIFITEIRTT AS CHUR KGR, HAlau 2 A E R s e [23] [24]; mila7emm T4
WA IR TE T AR AR S, fRIEHSUE T, R E mARIER, £ H il R 25 -7 BA R K
MIRTHL[25]; HAbIT BB IT R FARIBIT .

5.1. ¥EBiRTT

2019 473 [ KGRI 5 23/ B 8 A R b2 A8 1 515 2 Wt ST AR TT I 25 (ACR-SAA-SPARTAN) 5 F1 42
WO T AS BBFH TR R BIR A TG sh IS R AR e 1, BIRNCRIUIEIGRIT[26]. EFEsh A, 1. Wk
T DVBIR R Z BT, BRIAETK: AR OREIPIRSG S 4Rk BT fBEHESS, IEROZREF R AP
B, T EERTE, DURBEINR RS IR TT#0] ASHEYT AS AR KHIHEBI[27] [28].
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5.2. Z9YiGTT

5.2.1. JEH@FREKS

JE AP ZI(NSAIDs) 2 H RTIRIT AS I—RIBIT 259, ARSI, (B n] Mk fF Iy
P, SCERME. SRR AU ARIE, ARSI AS B NSAIDs #4547, Mk
iR ) R % 75 AR NSAIDs [26][29]. # FA 2540 ZERE A SUAFIREN . SeisH BEsk, Rraliif
A & 2 o TR 1 Fl NSAIDs 1697 RCR AR, o] DL H At NSAIDs, 252 Ak 2 Fhei bl -
NSAIDs. H1-F NSAIDs J-RAERZL, NLETR 1M o k2 s d= 2, K Ia] AR A mT LA S0 A s F
M A, O L I RRE A B8 ILAIBEIR . [Rk, 7E48F NSAIDs B, W i24 i i3 3 AOE (KRR [30]
[31].

5.2.2. TNF 3157

Ji R PR B IR 7 (TNF )i ok 0G0 753 S e 0 B 7 A 12 2% A DR 7« (R it 9% ik 4 1 200 i) 358 ol
(3ERS, FERIBOR LT 4EAM A RO TE, AT IR ZAE[32]. T TNF 051075 D038 EL by firk 988 R B8 D51 /6
KIRER SRE,  F B TR R E AT 2 25 (NSAIDs) S ANEE BN 52 1) 5k BL B A R (AS) B3 . 2
PIEFEHB TGS . JERFIE P, BTAAR RGN SFIARBRPU[33], il f M F A 2kIGIT AS.
AEMZ, T TNF #HFRA R RS Z, HM& &S, B, AuEdERmM, X7 —M0 AS B ki,
I R R SN YERR VA YT AS R TTATII[34]. Brian M JLHIBAE — IR 046 Y, SRR S0y S TR
VU VAT BEME [B) 45 58 O BEN LG IR 5256, Seab a7 4 41, 0 BITEREANESS 0.5 mg. 2.5 mg. 12.5 mg MK
ARV R A B E K, 255 0.5 mg RIBVEE VAR TT B EAE 2~26 JA PR 03 FRAIK, (R A oE B 1 4K I8 v
TR A G 1R 2 Ak, BB AN S TNF #7697 AS $24E THKHE[35].

5.2.3. EREFIFRRKIEZ(DMARDs)

DMARDs X LA AS 697 AR 2, H AT A TAMNE AL AS B35 5i2E T TNF-o $0HI 7 S .
AR e . PR SRS S, MR RE . B AN SRS S R . A T RIE, 3 A A
TR IHEIE YR T M B 51T 97 2 L FR S TR A7 18] D% T DMARDs (JUH & F &) 5 TNF il 71 B 5 i
FHUR SR AS B3 Z5W0ia Y7 26 Bl miPE A BB 78 =42 7 o8 JE g R[36]. L, 2019 4 ACR-SAA-
SPARTAN A7 8 B AN G UOK HI 2S5 TNF #RIECA - 24[26]. BT DMARDs AP0 536 i
F, DR e BRI P Th e & v &R G

5.2.4. JAK HpiI3)

Janus WEFJAK) RS 5L RN F IR N 5 T JAK-STAT 155 542 i £ Fh4n i K]
TAFER S AERKE T R PRI R 1) 5 HAH S 40 3 T AR S TR O . X gy
BOE 5IX S Z AR 1 JAK 70, Bl G S BUZ ARG 138 IR S B R i A R IR A . #E Tk,
STAT & H ) SH2 S5 M2 45 & BB I PR 2 R Bk AL b, MITIAS STAT & ARt . %%, STAT —
R BAMZ, @S DNA G566 Mg Gk R 5. B iX ML, JAK 1 STAT &
F5R T 2R RV R T(IL-2. TL-9. IL-12. IL-22. IL-23)7E 2 Fd [ 5 G2 Pk (s B a A 4
BRI« AR ST S0 5 A 98 ) A AL R I [37] [38] ERLtE, JAK-STAT {5 5 il B fEix 2L [ £
G2 PRI (1) ROAL R Py i LA (0. FRE 2 TR F AT R E AS BE AL JAK2 £
5 AS MG, WHFA T JAK2 Fil STAT3 ZEIR IARIC I AR s B % o BB A 56 (AS) 2 B 1) 52 T
[39]. 4RI, WAL R JAK2 FERAT S B AL AS 2 [BAFTE R 2 BTl 7 2R SRR
FHE, B E A0 5 23 7 SR04 B0 ¢ 2 (PsA) B 14N & LBz 4l b, 354k CD3+ T i b 77
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£ JAK2 F11 STAT3 SRR R [38]. MLk, FEIEEMMSIHE JE COAE AS BE AT 1 11 FABEALX RE
RIGHF T . S BRI, P8 #0 TS PRAK AS JOEFRR . PO B IR 2w it 2 [40] [41]. HHRFFLHRIE,
4 FHFEVE B AT AN S M0 e 2 3 D00 S (U o R Bl b X0« i s AR ANZE T XU o R, FDA X
3l JAK HRHIFRSR TR RBMEEE 7, FEEBIE PR R A AE A JAK HIHIF7) 2 76 /a5 A TNF 417
HilFl42]. WEEFIBHBIEEB MM B EZEHT 2 F NSAIDs 8¢ TNF i FV6T7 T RIZ 1) AS &
o (EIRITI A IR CA NSAIDs ff . #EFEFEEEAN 5 mg/ik, 1 //1 d; BIAE)E 15 mg/ik, 1 %&k/d
[23]e HHTHIFRAEE TNF SR R G, HESE RS, B, EFFGIHTT TN AT 8 1 g 45
IR AT [43]; 48T HOE v B0 40 MR PRI ek, UG o A 4 T 2 o 23] SR, JAK
HIFIFEIRIT AS I, REHLAEZMENER, (HRHLAEEHSURE AS B KRR, SEThaetk
A, WEREE AR R BTSRRI A, BIFFER JAK MISIFRITEE S AS 19980 77 TH 8N
R R EATT DA SGE IR ARE IR, Bl R AE XL iR TT IS AN B . JAK 357E L [F]
B 1) 22 A 40 M R A 5 B (U TL-6+ IL-23 55K RAEMEH, XA THR4E 78 2 e T, I RE
X957 (1) &N J7 Th P2 AR RRR R . (B, OSBRI ST JAK #5775 At G2 401 751) (B I 97 I R AR
IR EARF, TS IR TT AR, TR, 55 BT 58 2 A R FEIE 5K

5.3. EFERTFARETT

B 810 78 0 T 41 i (Mesenchymal stem cells, MSCs)fE 1976 “F 5 IR AR . & BA G 715 A F AT
RE, T 2 D B A R 23 RS R, R AORE SRS, (RGBSR IR AR (R
A RN R (A RE T . MSCs — MR 7E B BEFREL: LIk, IXHUgH f it vf DATE e ot A0 AR 2 23R 10] [25]
[44]. XM 5 T35, FH BAERAMRERS REIG I . BAh, bR R e B 4h 2, ALK
T % SN . MSCs BENS ELEEPNH] T 40 A1 B U A5 14, [RIRS 43 HLA-GS F1 TGF-g %} T 41 7=
ANEIE . 7, MSCs 5] LAZM IDO. TGE-B A1 TL-6 5400 b 4 40 i i 4L SUT R [25]. AR
BRFRIE, Shen 55 NIk Ay T2HH0IGTT AS /N, KN 3 2, 0l E N 0.25. 0.54 1.0 x 107
Yl /kg, WLEEH]/NRIRATH Thl A1 Th2 40802 7] [ ~F- i F 4 15) Th2 Z0AE. AN I i Hh 28 A 40 a5
F TNF-a /KRR, CT BUEARIE TR, FEH A 40050028 AS NRMER AL Bfik%. 2F4E3
A GE RV AL ()33 FE (451 Wang S BIPAEAT T — 110G T NSAIDs ¥697 RIMUKIESE, 3 01EO0 7.
14, 21 d)BfkEN RS AAR IR 70 5 T4 A, 75568 4 IR IEIT 2L, B KRR IEAR, 75 20 JA I FRIR
THEr, MRI AR SR RIEFEE (4 W~20 W)IZHT [MK[46]. MSCs HETCAMIESL S AS BAMKME, 1M
HZO R CA&HRIE T MSCs 7EIRYT AS #EMEEH R 2t (HRHWE —EHAERE, A
FUAR HH 1) 78 07 T4 i R DA E 1 I A8 DA K SRR %5 S B IR iR AR K [47 ] DT MSCs 1EVRYT AS =21l
o JR G B AR G B I A, TR FE AR, B EMCRESER: Ml bodEd #ikes 2, i
R SREREVER, (R T ERAERF U R, FEARRRUD, TG T LR EA . KL, W
FOIR T4 B BT R TR E A

54. FRETT

PEARiE, Wil AS AW SEUBOCTRL S . AL, 24 30%) B A I HE )5 i (48]t
A EFEXREFHEET, MRAEE ISR RARR 4 6, B34 10mT RE B 8 A2 A 5 BN 5
BAA[49] 0 XF T MO A Jm I T R S8, B ECSR A IEPEECE AR, DEFERM], 1% T ARG B 1B i it
Ji&, AR LA 55 110 S B, OEARBOR L, W FE SR P B AP S AL, 4R TR
A IhEE . EHABE T ERFFRAE, FARRFA QGK. S0 EHLN . HETRRERE, 3D 4T
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EPEEHORI R, I ROERER O AR ERRR[50]. BIRTTREKEFH R B, TaFH
BB RGN RS20, O KEVTTUIGE, 2By B ™A NiiEReR, 2w
PR, HBCH IR RIES 1] BHSREAE R RS SR =S, N TEIN AS BF A2 X
M2 WBOIRET A, oA e v, HACREE: ma/KJeitT 2 1 T = i i 8 . BE
FORIRERE, ML NGB NIGIT AS BT thlS T RFZCR, HIFAERALGITHUE T ARBER[52].

6. ZLE5RE

AS J&EZERBUY B ARG ST R M RO/ . EN 19 RS kA AS BIBLE, FENLE]
i BT DB E KRR . BEER R BORNARE, AS IR RO AT. X AS K
TN PR ZV B S 7 AR RE, O AS BB TTRE T — B M NSAIDs A4 1 f)F
SEEIRTT, WS FER SRR B[R thipkge 1O It g i BTSSR 2540, Qv 5 JAK #il7), thaR
B AE R 1 77 T (98 0, JCHGRAE DR RORE 5 OGO T T, XS D s 2575 K, AR
FEAS SNSRI o EROR 8] 78 T 4RI B s TR 9T AS, (E R HAE FAML o i 22 4 oA 2k, 2 A
ERIATAT I, BB, AR BE e T B AR, . WEDTIL. s Tk LG
J7 4 A T DL DO B E DRGSR ARG BT . seah, R AT TT 3, ARSI TR
B, AR RE B RARNE S R, REREMEHER BRI TEEDSEIF DT Y. B2
KR 54T NETT A T R e, (BRKRT DI iR BIX g, UHNEER
BEE LR AR YT RORA S m i AR TR

EEWHE
Bt Zg v e iR T RIT H (22YXYT0004);  BRPE4E P22 i RHS 1R H (XAYC220010) .
Sk
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