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» COVER: The image shows an emulsion-templated
bone tissue engineering scaffold implanted into an
ex vivo chick femur defect model. The complete
infiltration of chick bone cells through the
interconnected pores of the biodegradable scaffold
demonstrates the suitability of the scaffold for bone
tissue engineering applications. Image supplied

by Betiil Aldemir Dikici, University of Sheffield,
Sheffield, UK.
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WE. EWRsFk% (giant cell arteritis GCA) R AEREENNRAMME £EXR, KUEMZHLRE (polymyalgia
theumatica, PMR) 24E£RT %5 4> /5, %ﬁk”‘wﬂe’url&*ﬂ&l@%ﬁo 7 GCA #0 PMR X P /ME KB BR
KETT &, #EFi)ﬁ%S(%ETE%EE’]i’ML T RHY), EHERERATRREAEERALGINES D, ZEFH
BRI RBIEIE TR R R MR &K, BIEEIRKBE NEKMN GCA BES L, DU sEAENIKE. MEXRE
EKBHAE, MAMKBROREEEEFTEZETHE, £ PVMR 2EH, TITKEMAERESSBRKERE
M AEE Eﬁﬁ, GCA #1 PMR #RR BB SR TEH = AIANRBERNEMEFIRS ( HlRER ENER LIS
MMERE ) WREX, EXABERD, FHIMRT LrTXTF GCA 51 PMR &m BN S1E6 7 2 REEERN MK
FRETEIFE,

E sk 5 (GCA) 21875 E %k 8 WA R A 1 ORI, (R R R R R 43 Al & A TE ik 85% 1)
BRAER U KT S VR (PMR) B4k NEXT 4> GCA 1 65% B9 PMR 3 U2 IL-6 SZmsFIF TRk
JE. BENS ELOREERBERER Y., XFME  HERC) GCA BEF RIS EBERGT ) P, i
TR E KHK, 40%~60% ) GCA BB E A PMRER P, if1 % PMR B F A M EATIRIE . BaT, GCAFI
16%~21% ) PMR 2 B kg AR A i 2 915 GCA fH PMR USSR S 2 IR T = A AR 15 2 S Fn L th etk
—EM A FRE Y, X B HE RS RIM GCAMIER & (BIARER &SI s i sh %) ARl 3,

FAE, TEAM PMR BERHLA MR M AEE, P 26 26 TR Wa VAN FR A #R A IR R A et — T 7T
GCAFIPMR H RSB R, BAEESER (In HE OifE D) .
R BRAEASERIRE TE) H 0L, EHIEREENE fEALR T, AR T BATT GCA A1 PMR £35%

BHES L, ZXVSHIRMZRGCA BHHLEHERIA, WINAIEEATHE., HAEEHIENRKEE NI,
GCA BRFEMMKIME R, BLMIEKEN, ¥5  EAEERFAILE.

HABPRE S, ERZEOREIH, B R R RN A

ShRBNIKZ R, SEAREMIERRR ™, IS GCA 1 PMR B AAE

FSN GCA A TEBSR I I, AR D L M, iR GCA R—ilmpR 20, "I, X B ARk,

FALEFTH GCA LIS, A TR R (REFZ) LR ERERS B2 ST MEMUILEHFLE. Bk

PRREIIAIZEL) OFHE, MHELZS, DAUMKIMERER 8, 15%~35% 1) GCA EE SIS T, Aiffed %

AER GCA D AHERH, PMR, MERE, BRI JLEd, @ FETRBZRH R BRI bE R IR

ERRRHEES TR FERBARAEERHE ", H KT OE R % P, R — RIRFS RIS

rh—b B BRI R R IR M A i ah om e A i GCA TR, hARiav 2 AR M RGTT, DS —

FRE ™", PMR AURFIER 28 & BUR URIB RS . W B RELLBEJCBA, 5 M H R A S mT ik 50%™), GCA S5
KR AIEAE Y, iR C KRZER (CRP) BIEFHRE  WRBRAAMER, "tk EsE. S0, HL%m. &
LU B £k 20% OB IR E R 1, SKERFEANARBEAT ), SRifn, BDEERE e RRER S

MR BTl E B GCAFIPMR Ry 2Ll 25, Hiayr  IREH%E ", CRP MBI S, AT SEREIN
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Ex

- GCA #1 PMR 8957 B 2 R TH = M ANR B ERANE A ERIRE
(Bl EFENER L E M ERE ) NHTIE X,
- K2H GCA #1 PMR BENRIEEBE TR MIRKRIL. 67 HXER
EEFFLEHTMEEN DR

- HRF AT IR ES KN ENIRGEE, AMmEEEM
B {5 FRfaT A 1R S AR 14 N BAH o

- REEWI IL-6 AYEFT A GBI THOBEREF LU L AYER,
BRIEFHET ARNAGER, BNERTHENTNEHEEXNE
MARED D BT — TR,

GCA B3, ML E H & e XS LT 8 7, E=3h
kg —Fh GCA RRECE e A &E, BETIRE
BEZIGTT, AIEREHSREER, A AT
FomBy R A, 1RoRZIFRRE AT BEFFIERR T ARy ML & BE 22
E (AR TR ) DISMO R RILE] O,

PMR DI FERY 4 B RE RN 4 EZFIE, 530,
B, BRI ERARSERTEE ™, BEhETH
PURFATE AR RIS 2, MBECT . F05 A8
DI, HABSNRRIUE QI 5 | R B A ARy “R ATy
I8 BA MRS FRIE ST S PEILI G HE 7K I (RS3PE) 7 | JiE#
g/ S E S AE Y, PMR B RER SR, BRIE
HBUREPRIA B A GCAP™ ), HwT R S ifn A1 fth H % fE A
%, PMR R HEN ] HRE R R E KR R M
A RS RIS, BBl e

gl
R

H BT, GCA I PMR 7% A 8 2 AT ROZES & sh R
AP IRt WA TS REAE KN E &0, 15
IR T, MRS LR R B v TE S (PRI Ab
F#& L), TEGCA H, Bk, PUNTME. ARBEAT, kBt
7« SRR B PMR FERIE T BIA IR R PSR E & . 7E PMR Hi,
B RANERI B AR R, PRI YRS R B
i, B EaRAEIRD, PO A8 10 PRI ZAEAR SR TS

THIAEN M R E ATy (BVAS) ZEHX/NIE &
e, AT I T 136 B GCA B & 0BT IE b i
FEHIPERL BT, {H BVAS SREWAE / ARBLAT. RARBIITRAIE
M, i EiZ i g e ) B IS R R A A B tAiE
FAT GCA BPFf B, —FhE SR I A8 TE AR A 1 %
W RECREBIE A T R & ™, (BIEEE—SWIE,
RAEFEERIFAE (OMERACT) I 4 TIEAHEIEREFT—
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TUE SO IR A B R IS R R IME R &5 R BI#H T
B WL k&R BEVS BTG @EREIIE. S
e, EWFEREY . Y. BIRAITEL . 4R B
W E M GCA B35 Rl S RO DR SR 7E 2019 3%
(BZE ™) o X BN BEEHUR I R — B,

HAEAFRBEALIRIRIF TR, BOEEEAA K& GCA &4
gy G Rz AL

% F PMR, B —F PMRJEAIIF5r (PMR-AS)
PR ™, ZIES R T BRI, AR, RE.
BEIRATEMRE 1 CRP KF, PMR-AS > 17 #f7E X
NEPIRERN R, T2 1T R EHIREEIE, 15274
RIEREZEE, /T 1S BOREORERE Y, & WERHIH
EhEIRH ™, BRI 2 A TR BRI, — M
%} PMR iy OMERACT W 5r 284 42 5 #E (@i = = 1k
PRI R, BEEESBLLFUETERR, IO E TR
P A i RS2 R IE AT IR AL, HFANATR(S PMR BO0G 6 ZhHY
BT M,

EYEEY

CRP A1 1M1 T2 ¥5 M GCA F1 PMR 5 15 B MO £ 48
LY =TRbR, E—EIERI s e R R B B LRI
RIEMEMTEA BRI AR ERE R, I akER
R m AR LLE AR E K. ERMTNERH,
HL AR EE RA CRP, MPTIER, (HMhi]14% £
VRNURS . SRR AL GAE , B SR R R R 46
FESEH MRS B FE M, kE GCA e R
SRR 128 6] GCA B, 1£ 39 flE kB
g 84 (21%) ¥y CRP R itk A 9,

e IL-6 Z R AWNRITEE R, TEE 2R
Rz ISR K S IR B Rl S B % FIRE 2P0, RIE(EfRAETS
ShMERIEROIEI T, REmEthFTREIER . 7 GIACTA
BIGEIW MR, FEEkeAbTa T A JLF B B0 i R
(92%) #kA7E CRP KFIEHIEN T, MiEZkE
FABEZGIATT OB L LB 34%1Y, B—05m, LT
Wk EFA 251G Y I E CRP /KT, (B3R B HIA R
=W

£ PMR B, 5 BRI U R 20 iz et A
B T S S SR DB S A B SR R R R T B
B2 CRP /K SRS F i 2 51 H b B e e (4 4n
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c RREBNEXABE LR EREERNIGK
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- RREBEShARSRAEXRM, WERBRER. FREXRE. BTEXRE, NRBEETREAE[NEE
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NG RIEENE, Bl IL-6 FinF ik EH+ A%EiR?

+ 4 CRP ARSI & 0, MEBTALEMIRE

- BERRORBRASEREVIREY ETRNE. NEEENERRRSHEKRNOBTEMETHR
+ GCA §1 PMR BfRERESNERSE S T iz, HEMARFISEZATIRAER, AEFEREAEANE

BB BUMEK?

- IERAF EB MR GRS KK E R FREXRG. BT ARRBUREETRESE B MEEE
HERR
- EEAN KB DR ENZERZERI A EIEN M EH LE,

- X GCA $%1ﬁﬁkﬁﬂlﬁﬁlﬁﬁﬁ, RAIOEL RS R RZE T R REZ RT A IRR

MFDTUN G548 35 15 75 T B 2 10 B0 Z= 3

- ERARZERERAR SRR R NETEMEHR
5B RFIEXETT B/ M 10 H BTIE BT

- e AR T IR RIS

B0 E R ?
TREERKRER, &

FHRFRNNHAKELE . REFSEZHEREFENNERFTREHTARKEX?

- BRTIRKRFERZE

h ¥, fefss— kT,
— kBT % B CRP F+55. CRP ACEE
KEUE R HIX S g % B,

ORI, I TRl CRP KP4l GCA 71 PMR &
K BB ROBEERAR FE, TS IEKRMRER
RITE CHRBSE T SRS, B, Sei4s
FBE A sy I, fRMETFE ESR A1 CRP 2 5 U &
FIRE ). XSRS R TEEAHERE (R, MRIBEIETEA
SUENWSFZIRERIRTR) , HRE]T XL et
BRI AIRE , — M T 2t SOV B AR RIS MR,
JR7 12 FE 31 B U 0 T 2 1 U F CRP A2 A5 B 78 s h 9 1
. #PMR th, MFAEEAFKESEREFREERDN
FRSCHEEL TN CRP B 47, (HEZSHIIGR AL E
HE—2B TG B,

EMEARE—MEBEMGERSTEA ARG
FIMEEE, C21E% GCA R gEry A Mbric i ittr 7
W, ey sz T IL-6 By, R R REE A TR
IL-6 15ITHIEE ., REREZLIGITIEK GCA EE S
R RAZEEERKEERES, EEARNHLT
SRR B TS S PO, AR B
& AR S E RN g % .

MFFBTEH, R SI00A8 /A9, &5 —Fksr T
IL-6 75 R4 F, b PIsE R T 157 GCA, 7 GCA B3
POk SN, R D % 1 77 T R 345 T 2R O K

NE=nZz—EEEED
St s SR E

SESERER. ERIEXRE. BT EXRENRETTRESE BB XN BIE MR

T ™, 8 K GCA BE Bz I E R brAd, Kl
¥ S100A8 (5 DEEHIMNF - RIKZ—, HIRATHR
EH A B MRP8) [ mRNA Fk# ), B, ©4%
R MR (ERESHERBEIEIT) 1Y GCA B3
HO 5 T & H KPR IR R A (b g AT T iU oy B,
SN, E—TIINA 33 PIHEATER BIUIETT B9 RA B RO
HFFEH, BEREE M EENTS DEQ KRBT E
PRIEIRA, mMZE A ITAT CRP ACEHT 5] ™, 7E 46
5] GCA #Fh, BhRIEshE F R SI00A8/A9 F1 S100A12

(EHMRABRES C) ACEE TGRS ™,
T REFH B X SRR AR I PR S B Hh I A Y SR PR 1M G195 -
iSRRG E I E IS EE T RN R IE 570 BVAS,; &
I EANTE VS BB BB Z (BRI A I FR B K S22 FAR N
S100A8/A9 > 1445.6 ng/ml, S100A12 >4 1095.7 ng/ml, [y
S100A12 % 116.6 ng/ml®™¥

Pentraxin 3 (PTX3) /& pentraxins ## %% (5 CRP #H

FIEIZE W) BRR, ZBRER—HS 5RRBEIRRY
PEACERSFEE . BT GCA H& T AN & R i) B
7% PTX3 /KFi T R b R I #H ., e Akaim
GCA &, y7 B PTX3 ACPRE ™, 1 5, ik
PREEMREIAMR], GCA BAEMIIMNE PTX3 ACES TR, Fift
DUEC A fRE R BB 7, HCmT RERRARD 6 5 AR 5B A0 PR 2% 1
RIL, A ERSHETHTIRRINE SE, H5, 93PMR
BAETRTTRIRIIATT th PTX3 B/KCE SR A kR &,
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£ GCA 71 PMR HI B IR IT 1fn 2 A= 5 A B AL AE ) 2
ZHRETE, (HERPGES AN, ROORIREsh R
PRk AR R E RS R ENE, CD8' T 4fm Y, B 4nfm Y,
VATTHE T 400 Y, T HBh4EAE 1, T MBI 17 fnE &
AU . % 1 iR T T GCA Fil PMR
EOTBTEIL 5 2 LR

HHEE

M 2E7E GCA™ F1 PMR 7 5 B & 215k &
2, A R EREAEARE A ROk £ B T GCA
A1 PMR BEBYITAY, HM #5058 BIEESR 18F- &
i # &k (FDG) PET (H %A CT) , 158 CT &
MRI, SEdtA) 82 1R A BORTE MR I B RS AN T B 45
HREIPERTARTE., B R TR R ETT a7
(RIM PRI AR A BR SR BN, R VIR (7 T 130 GCA Fa
PMR BB TEZ R F PR ERIEA .

BEWEE GCA HEIfH, 1t EULAR X T KImE
REFEHZEREOMESE S, BT TR LA GCA &
&, BRI RAES AL (KA BRI A sl oE
) BT BRI SRIRE R EERE Y, R GCA &
THREHEREILR, B2, HTHREENERIES
FAEHAPR (Bl R s EREIIKEIL) |, 7529 5%
fO95 1 b AT RE HE LR PR 7Y, RV K 28 GCA BRE1E
2~4 JE Rk B AR T, (ERR AN (40
Mizhik) ROBEHE AT RE SR8 E/ DL A 7, @i A
R SR R B E e A, X ATee T ablk
BEQUEMFTEL Y, E TR, fEER R RIS AT
i 89 FITAER GCA &, A 1961 (21%) HBLHA/
SR AR EE S R T, FES T4 42 B GCA BER
g ™, MERIERITIE, A 45% BB EH Kok
MEREEER/D, F 85%HBETERAINOK I & B E R
B, BEMEEERLBDETRS 1 FNE LB RRIER
BUBGRFI R T RS,

PET 7 GCA 9 . IR BB FRIRIT A,
Zlk FDG fEGEH 20 ™ i, EREHEIA
REMIIBI T, A %15 63~84% K Ton 540
B 56t 37 1 GCA Fnokifn % 48 B & ) & #E 17 PET-CT
HIF R R, SRR REE. FDG BREEE T

PRI BEARLL, A IRRACER R E R M A2 7 1
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BB AR = S SR AT R R ™, HoAl A A #s
LR FDG R E B S, AR S SAE &
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GCA HI A S E 2 SRR AN G A= AT e M A K
FOBTBE, THE SRR ALY BE R R R A R T R
BIEER BIm R RO B R, et / Ui i i %
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MNETYGERFEATRE 241 (60% ) BoRHITESN R
i 18 MFEARE 84 (44%) 7255 9 B0 12 A A BoR
WEERIIK A, AN, TE 40 MRAHF 134 (33%)
FENMIZTAEAL, 7640 DS — SRR A i 241> (60%)
BFAERNMAYEL, HMAREHRREIRE "™, R
7677, (B GCA AR B I A7 THah k. JO5E
B AN SRR AE AR E R D, Ml 8 = AL T 4
TR =R SN . B A (R 07 SRR i S RE
R AR E R PR I GCA RO R IRIF BE , W15 TESR R AR Y,
S5k ErAMEEL, FEERE DU &R i T TR R B RE R
HoPE(R I FDG H ™,

CT 7 GCA a9z o CT "] LLE TR GCA B ERIM
BB IE AL R R T, 35 BB R R TR TR T Y
GCA BEEX T ALMIE N CT 9l (R 13.5
ANR) . BT (48.5%) TEES R RIIH R
M = EKRINE LRI RIR A PRI, RIEEE A m IR
iR, T LR, 16 fIEFERR 15 6] (93.75%)
BB 1 A BN ELEE G SR O — 2P R (R R I BT &
B AT RS 2 SRS FHE A B,

MRI £ GCA g9 A, MRI =] LLEd sk ME &
SR G Bk PR 7S R GCA JE 35 BU I & BE SRRk B, 72
i LR ILAY GCA BERIBENLIR B AT, 73 BI7E
12 JAD 52 X 9 B He S FEER B HUAN 4 (912 52 22 REFFIRY
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FEREDURIT B E A TIRRZ R, BERE 3 FlE R
HIMEFFNTEER, EEXEEFWANEES, F
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R

20U EHNERBEFITURNTHS, RESHEERB (F
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ShOMRE M, R MRI RIRUE S FMAEEE &,
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ARE M AT DL T B0 PET-MRI FLEs I bAE & B0, X
X RIME % B FERIBE R AW, BAHE B EERT
RERZKT PET-CT,

75 PMR #1697 /5, PMR I 1 A 7 A i %
REZMIEBAA KU, mkaEER, Rk
FOFRRE I B S MR A 0L ™, — TR AR se R A, JR7T
MR R EIRRES) ., LIRS AR & R 5 E %
g U, (HEE R R LAy (o HE R = AL R Rk
LR 45 ) (T m] e 00 100 198 e AR W B SR AT MR
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WP BRSSO SN RMEELILT S
ERESHAEES ",

PET #& PMR F a9 ff, —Tiah A 35 B4 FDG-
PET {y PMR B E R L H, MEXERT3INARE,
BRI ERRG IR G BTRD, ifn 6 S ARRIEH %A
BB ErAs U, FE—TRANA 20 2 FERR BT o
BER TR AT I PMR B E T B R i g rh P9, 18
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B E TR Y, HAr TR R AR,

16 | Oct 2020

| Volume 6

www.nature.com/nrrheum



H MR FRAE PMR F49i fF, FEPMR H, &
EZAT IS, Mo H TR "™, —
PN MRL LR T34, IAZRIGERFCER 5L, MAREE
ZIRER R R IAIT Y PMR BETIE R Y, RERT
BREES 2 ANHEETE2%R, ERERESER
TmERE (B .

KREEE
BeImId TR

GCA BEREN AT B R S BiEk, ZEA T
T 72 SR ZUAY JORE B R 4 58 SO TR R A (RE IR, I
NIt E MR R B ACF R ED =0, ZE2RENE
TE S G KA AR R R A T SRE A Sk 11,

E1 #BEREFRGTHRAENALEROZEFRE, B E2EFATEME
AR, EMnNEXAEESTHENKRD, a BFERE, S8 Txkk,. EF5H8ENY
BESMERE (A%) 8 X2 F5 (8edk), BRUsSEFERER
BHMNEX, b 5FmatlE, FA¥EZEH, ¢ MRI, HMENE, FEERIHK
BB FIKA ( BEEL ). d BEEEEME -PET, DRIMKER, FENK(
®EL) , ATk ( RE&STL ) FORahkk ( Bessk ) NIEBEMN, e XFLLig
RO CT, WEME, AEaIkeEgE (4e5k). f R aEE-PETS
CTREE, wWEWE (5B JdHA#EE ) . HRNBKEEIEN (BE8k) . &
BHRB/B/XTEBER (B&%), SREEZINE . MR BEHE
A HBERRERN M. Karmner 124, PET B K BB E AT B /RILEER M.Farsad
R,
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TEELRIN LA S, Sk e A B H IR 55 R
LR MM g B s K SRR R ERR S (i, CRP, If1h
TEMBEER A, MEREAMAEEAR) WEEE kR
Jon USRS VR TR T R 6T AT D AR A M
RO, (HIGTT KA 55 5% () nEEE
T 1,

—Ii GIACTA 42075047 1, S FERR b2 R
FIZAAY % R 3 Logistic [B[I957#7, & Bl CRP 7KF > 2.5 mg/dl
B9 5B SR T R S G InAE S GRIT R IGE SN 12
FZ BIAR LD R MR SAE 12 JAF 52 2 R H B R &
K)o LHETERELIKZER FACIT- E55 (—HFiE R B
FERRE, ATNEEIKE) 855 5R5EL0ET
RN A, i CT il & sk PET-CT & BLHY K I 4
M58 KR FEHEx M,

7EPMR H, ot S KRR RERE Y. FHEiin
NIRRT R R U O/ NE S1T 4 RT B 58 % B 3
FaSE M B HAE RS D CRP A IL-6 /KB 555PR
BERME R NG (RIS TU AT Il /5 PMR &
fE) A%, e R B EA BN GCA HATER;
BE, BEREWFTRE, REELIERN PMR B35 & FH
K& R EHFERE ", HPERR, EENE
i PET W5l H kg DI PR R & 4609 PMR 3%, X5 H
15 mg % BRI N FIREREF, HHE Rm% 5ELT M
& FDG S By B E ML, LR, 7 66 PlEZis
PRATEE R & TP PMR B, RIAMERME X 51
AR EEREA LA T RE L ", Wi, PMR £
PR L R B LA T I (o I R (R FTRE L 2R AR I i 2R
HEBATHRIRE R, EXMERT, ATRRRIERIRE R
SR (F 1) .

VA E-vid

H AT GCA F1 PMR 577 77 & B 1E LA 2 AR K 4 B iR
W B SRR R A T, HEER D HE ", EME
BORE L, METRYIRIRE . UiSeRRE M AN, WEEM
A, (BERTREMER T, RREDHM, S THEWEEZ
FHY GCA B E, 75 i (1 IO R 8 Tk 5 2R SRR
o (E53 R, HK250~1,000 mg) 557 ", 7E 2018 4
EULAR X KIME 40677 RO g, L 40~60 mg
KRB AR FIRIATT GCA B3, H1E 2~3 > ANE#E
WOEFR 15~20 mg, 155, HRHAE<S mg"", EE
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B2 (BSR) 22T GCA By Wi Aia 7 (148 e Hh
WA A E R GTFIE, s RS A A=
TEWIEERB TR, RENS 2 FARH R/ 10 mg, B
B H20mg; ARJE%E2~4 FM=E25mg, HE 10mg; J5
g 1~2 AN ARE 1 mg (RHRRRREZR) "7,

BRI Z A% GCA A RURE T A &S T EIEE.
£ GIACTA 1088 FRELER TR JERA 26 JEIEL 52 I Mgl 5
AHAIE P, 52 AJG, PO EERENEANE 76 (14%)
BERGTREER, MEEREAEF P (18%) £E
RETHREZR. WHEEEAEF 4 0EE (68%) &5
TE%, ME—AF250IEE (49%) &l T7E% ",
XEERERRA, ZIBRESEONELRPIES, 400
Rl IR SEER H,  BRoABIR &R HIG T 2 A IR TR &, i)
GCA BHEMUEZ <6 M ARBITIRE R, HIREBIT %
I 1 AR, TR SRS N AR AN F A A XU g R i

FHERAR R INEARR, MEMNRCTSE, SRR
PEIRE MR, AR SN I AT A B R e NE G =
HSERRE, HEDIL-6 TEERISIA, B BRI I
ERIEL R,

— DU NREENLF T, R BUFE TC AR S RE TR BB 2 B e
IR ER Ry T s (15 mg/ kg (R, #5423 °K) i
SRR IRE A AR TSR RAE, HERES
BE G (55 36~78 AR 2 <5 mg L JEMANGTT) (5
FZxgh ") . BT, EEEZ I # R 240 mg
FIESRIA B SR BEZ1ZIRI T N E 2 |, £ 121 A
INREEE it EPNIE ALt il =R £ R
FER W, ATHIREAES I RIRB T E— B ¥
FRURBRYE (R A s NN R g 2 A SRz N AR
YRR EX) , it EULAR Ry # b HOR B AR E Je ik
GCA B AR/ EHIRE K N EUE R BT R 1y R AR
{3 RS R s R b va T 1,

7E PMR 51, JRJBIARIER AR R AR 12.5~25 mg,

JETE 4~8 ANZEMEZES K 10 mg, b5, HAE
4 /D 1.0~1.25 mg"™?, (B, ABEZ S0%HEHEEE
T4 R e e g m Y, EREmEE T, TR
U R AR (WIEaTE: & 3 8 120 mg) & DO
b e sk Y, —DARENLA BRik% (RCT) %M, 5
FI kb Rz g R AR L, LN FR IR JERA R AR 96 FEIN Al &
FBARE B AR R UM B B AR KA R E RGN, IRRST
W b PR G AR Y 1,

BT

2018 4F BTy EULAR RIME ¢ & FHEF F1 BSR f5
FA, TR KM GCA, sV MR USRI A
REFREPEE (ERRF, FRRAESRSEOmE
R, B AERRESuaT U, RS
R SRER BB RN, BROABUE AR LISI R R B a2
HIIGTTRUR . 12 GCA Wil FATER SRR I R & T Gi-
ACTA IRBBAVEER, EZIRR ., AR EETE
LG TEHE R BUB R IR T RUIE O PR IR 5 TR (R HC
BREbTAERE P, AR, FRIERE LY GCA JE
WERERE %, GCA 5[t #EE 30mm/h, L
R fi IR R RAFI R AYIEIN, ZRARE OO TCHR s K H. CRP
7 <1 mg/dl, fEiZiEeH, MR A GO CRP J itk
NG . FFEER R E AR RIS e R B
INTRIRAERIEI N, BORME 12 AT 52 FRZE.
—HG, BIH 56% M 53% g 5 — R FEER B AER
A — AR B BB TR IR, AL T,
L BITE R 22 RSN JE A 26 JE R J7 AR ERA 52
FIRE T =R E R E 14% 118%™, HAT, MWILXET
BEZFLER R OUIRTT BB B TR R S VB R BT R U B AYILE
2. FZEEMITA CRP HH AR BB UIa T B R
RIS SR SE R SR RS, PR RZ AR AR A B DU R R R

RIEFEAT DRI, RS REH, &REAE6 DM AFR
EREE. B, BTBZ TR BRI

M AAER IRV E R BERE, X MaIT B ZEr sEGE T
PR R RS 1R E AR RV HI R .

JLTIR % (REREIRT GIACTA iR%s) #BH, H&
HENS B R RE R TR R, fERR IR GCA B3 B K vy T v
B —ElER 1Y, BREOHCAT 3 T GCA fE i
MR IR, 45 R A T RN A 7E 48 N E R =
B RN E FbE(R, RIRHER Tt Bt 2D,
TR iGTT B & Tt ", 48 EULAR Al BSR
BUEEI, HEENS B R BRI GCA T EIRIT
ARG 1T,

2015 4£ ACR/EULAR %} PMR [y st 2 vh 13 g
WHEESATELS &G, ®at, &FRIET. UkE
MR BT R AR O AR E . Z B IE T Y I RCT
HORFFTLER Y, Hrh—T0 RCT 49 A T 62 {7 PMR #32,
K U R RO N RS 69T 76 R, R
B, A, EXIART 5t R R f A R A e B
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BER R EFBEE ", H6EEiihHEREREAR
HERR L A SR AARML Y, H = TRIRIG P T P A
R, FHAFEES TR RGNS, RN, X
FAE DT R E A IR AR 1Y,

Bt IL-6 %F PMR A6 7 1E F C /N Y I e
PRE R R AT THRIIE, WFERRFEEnT(a] 0 24 2 52 AR
5 P26 T sk, e IR AT 53 B E RO
KR, SRS FEMEL, B IL-6 /677 AT RE 5K
WFERARNUGERERE E Mk, RETHBENEFE
R RELIEE D, Hoh =I5t el TRy Zhia
Jy B TRy U R 13 R E A 9 B (69%)
1 FERNBE RRTT LG MR, EEMRT, R
RS E TN T SRR S ™, B, &
— I sarilumab K F B8 £2 0718 35 15 22 Jet 5 K P R R o it 3%
() RCT B%2 (NCT03600818) iE7FiEfT 1,

BITIEHHEFEHER

2018 £ EULAR kT RIME REHEAMEEH, B
PR U R 2R TT BB TEIGTT | £RERKRER
& <5mg, TifE BSR #REgH, HIRE 12~18 M HJEEHA

R, B AERRLUAITIOERE, MR RIMERAM
EFREE DR (IRYE GIACTA Wigy, 7£26 ARNER ™) |
FEHRRGETRIEE T, EEHEED 1 FHE7 5%k
BRI R 45, Ok B EEEIE B — T TR,

W2 )a 18~24 N A R#EE=Z <5 mg R JEFANRITH) GCA &
H, ZFEMINERERASngHERRE (5%
Skt

B YRR TR T A — T T AR R )
Frgerp (92, 151980 = 2009 4EHAMRIIS ) GCA AR,
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HLA-C*06:02 FB1EEE (92% vs. 67% ) (n=1048)
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B, AL S SN EITEH PASIS0 ZfE % (n=102 )
HLA-B/MICA,IL12B, #E—IRIIEM SR OBIR D, ZAM rs13437088 ( HLA-B/MICA ) . rs96844 ( MAP3KT ) . 109
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PGLYR4, ZNF816A, TE—INaTEME P UHR (n=144) th, PGLYR4. ZNF816A. CTNNA2. IL12B. MAP3K1 0 HLA-C 108
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:151
CRP E—TEMZ D UOHRD, BEEANESH CRP KEMNRENEERE SN ERT ALY BRTFETT n
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CPIl. C2C. C1-2C. CS-846 1 hsCRP #1557 R N % (n=40)
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WIBRFERNEEA, BEL CD3'T AIEERETNET RN (n=25)

25 proteins —IRTEM S PO HIRAI, INFHIEFETRNGFENRNESE 2 BF 26 EBRFEE FRIE e
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A/ B DAS28 AR PIME R, 7RSS 14 AN, KIEMEI
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#%; PsC, REREIRIBA,; SpA, BHEXT %, SIC, BrAKkX

fh C3 /K PF5 BEULAR briferiasT o R g AEx 20,

HTELZREE (FRRIRAITHRER) , B HARL
T SURIT 17 SR I S AT MR S T, PRI
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2 Ik FR ) MCP-1 7K P BB B AR, (HEE R K MCP-1
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7E PsA th, { =T 78 A IRA RS T RIS IETT
Rk, Hrh—IGEFgee, FEERER (IL-1 ARSI
AR IBTE L 69T B SR & bE T 3Ry o # I BT )= CD3
FRBOBE K", B —Ise, X TNF 5]
BT ERE R AR ST T R B RS T, BEH 25
MTE “RIFINE” fI AR E” REFRENEN

2988 = TRB 9 Pl A SE RO R 1 R4 2 5 (%
HI W IR TTE D) MRS AW HIFIATTIO PsA BE 0TS
MEAA A REARRIGET 57T MEAR; X 57 WEARNAE
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KPS PsA A DAS28 fU T AR IEMEX, 5 HAQ 2
AR, BZ9WK 2 BMI gy 0, JLIF 9T %0,
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L 0E RA FRRFR BUFRIN G TR R AR B TR RS B 1Y

PsA qig i EZRIR AT 5T, Hul PsA FRIRBHEE
SEWFARR D, —I0 2019 SRS MY BRI T AN
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BT, 302 55— D i 6028 400 W 32 00 1) R e I 2 T 21
s, (EZRrEARRMAEN RN, BZIREHRRELA.
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e 6 P B AR T R RO R TRT L R 1 1R % I S T e B 2 [T Y
BEARFR. B, BTN FITE R R NG A, TR
BT LURIUE SEINT Y, ST &t 006 7T O AR
e (Bldn, BARE IRAIBER 15 DB DAPSA 22 PR TE
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AR E LR AR 28 T RYTH R R A R =

FEERF LT B G RARTT B, R 2075 R
J50,

HHEE

T R R R R TR 1% A T TREUB I T T 6
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53 3@ 57 A Micro-CT ARH, WLAE #& = ke w]
DU R PsD B9 JLRCR R S5 I FIRFE , EFEE RIS 3.
PG S R g WU AS | FB R - B3 S AR A TR AR
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7 s PR 25 X TSR 5K SE 30 MDA B4 ", 2019 £ 1Y
—IEGREIR, 78 PsA Y RCT A4, AL # = A0
MRI 2 r] DU H HURANGTT , Rl R AR MR PR
B . 1152 BARFE 5 T8 1Y, 55— T 2019 ERURF IR KA,
WL & B B8 P S 4 F AT IR R R (S A R R SR & T
AR BN BT 51245 R & 51 PsC AMTRTAE &
& PsA fysaE 1,

MRI, 5H &5 A MR BEH — R,
Ban A LB AR DI P 5 UG 5R SORE RS Y BoR, BT R
B RIRIL I, & TN RRR R EEE, Eeiirs
HEE, —HEENE SN HEE, i Ak
SEREIWERUD TR ), M 2 S B S B AR R Y
FIRE. BIEE] PsA EMARVESAIAY S REE, BAEESCT.
hEE . A AR, £5 MRI A DR 20
HRFTEIMAIRA], EEAE NSRRI . PsA ¥
SEHE MRUSERR, AnHRIERS T REARURIFS Y, B
W R ORI RIS ok S A A . E
TRERRYZ, MRS EIR S B K ] LUFUR A =] 245
Rk A 1,

PET &5 CT Mt & 1E fo PET-CT AIHEH BT PsA
PEAROITAE, X — B F R E W T A PsA R PSC %
BTG PR 5% 159 IR (5 PsA B HUBRSE AR 1T, 3
BT B (LA PsD 2625 SRk RERE (AL I PR I8 P
ERHLE Y,

HARZHT

A, CT F1 Micro-CT S5 R G A Sk i Byxs
LR & 5. TR BRI A 4B A AT IE R, 7E PsD
REEMFRIVIR AL HEER, EAZWIRGEARY R
HIAFTREEL 4 B il ik ik oy FE BB R AL R, thsh,
MOk 2 U RE RN B % AR A R EIMRE TR, 68
72 58 IR 20 e WL v (5 P A PR S AR e R, DU A3
A AR R R B34

RUERENS X 1B IR 2 2 BE 1T = R SR A A3 AT HOROR B
IERART T RA, (EFETP(SHAE PsD HRg R HiN, AiF%
HEFZEER, B, BEEDERTIFWS PsD R A
PIOLER, TR E0OE T RN B AE RS R 47—
PL: PsD 2235 R Bk A I A A e A b B R R RS 2 B
R, S, R E R E S IL-17 £R{ES,
X P PR 2 Y TNF F0 IFNy 22 RS S AR, X%
5 TL-17 M HI5E 17 BB A FRE T 5 17 48 5 A 3 A
—B, EREERE, T PsD BE 5H AR RTT
RIMRA, BRTR., RAFEARIEEHEEAR, FH
— PsD BB IRA LM ING B 2RI AR RE, Hik,
L PsD AR AR X BURE AR B R, ROVIEH < R
A E AU E S BB AR DU S SR A,
2019 — I MEREF R B E REUEE AN E S5RA
ZANE SHEEAHR, SR RXEARPELRER ™
£ IL-23, IL-1B, TNF # CCL20 ff) CD14" &% /¥ 4 g B
M SEZ B DG TR AT s RVERMERTS, (BIF(5IX
SuomAu R S 1E PsD R thi Hel = —ANa e ™,

TEALL RA #4510 PEAC (19— 43 #k B py — 2k 5L 1A
PsA B) 2 #4E Bor, PsA B9 B U0 B 43 T2 U

REVIEWS

NATURE REVIEWS | RHEUMATOLOGY

Volume 6

| Oct 2020 |51



REVIEWS

RA, ERFREWEEL I, Mkl - #ife 5 NE >
U, 5 RA FHEE, PsA By R R SR FIgR 5
RREE RS DU AR A A B A A AR SR AR TR Rk i

HEHARBI L

TR REAEBORR R RN HEUS TE R
B, ZE/AMIRIERRERE BRS TE R4
YibREE TR ATRE 1, ERRAY, BRAY, &
Mgt E2F, & H BH = A ROs  H = 55 07 TH RN EL Y
Bk 45 3 PsD 7RI PRANTH 8B 57 o e SR B T BT IT R Y
B, DURRTSBTRRAREE IR, FiBl 29 RFH
Ml E A I R Y R ERE, BRK
BEER B PURBIEOR L e R ITHoRI R R, #A (et
EIE WA RO T 25 PO RS 0 - B0 43 T RHIERO A
e g, BEE T iR A AR (R4 CyTof)
BIRFR, TERARIRACE Lo I s e As (AR (SRl =]
AU R A TRERS IR A BT ) PsD WL & 53
7% % RERYIfh PR 2% B 40 43 208 I 5 o ik 0 208 g [ AR EL AR
H, XEHEROEET “EARERASE " OHEH,
HERRA TR EL R A UK O ITERAEIE, S
HER A, A, WAL MERFTESR, MR A
f it e e Vet e s T AR AR LR, R A RA
g 1T R R T R SRR R g T, Ho e pk
FEEAFERNAYERPIAAN BilEEY” 2F=

RN U, BATA B A IR 2 B R N 2 5 A
F pPsD'™

B HEHAIERTEEE— MR R, AEEE
SERIEE B TR AR PR M EAEVREL ", BLEFRA]
AT DL FR I TR £ 05 P R A TRE 0% RS b T 5T AN 3R i %
Fhonpramie, Emgamie T Bt deamia T A &
T PsD A EAL (8. IR, FERRSE) UIZRIR5 R
TR SE R A ML 2 A2 AR EE R . B d) X A
PO FAOHLHI AR, REUS A HLEIXT PsD A5
AN/ BUE S R A O T AT U,

ETEFIEN

I RA BEFTRAPEIESCRY, B2 AR E
AT AL &R FERI S RESE &t ok, FIRER BT ik PsD
HR AR ARG RI R, XA & PRSR 2 AT LG SR kS PsD
AT, SR, TR RRERE, DR BEE G
LEREWTUR. AL, GRAPPA IH{ERTFEM% (CRN) IE
TE R IfE TR A se S B RS2 167 #Y PsD B3
SEMBER AT IR e A bR M 0 T R A Rt A
bRy, ek SRS R B Y Y A RCT rh
FASHI A L5 PR AR S R 2 SR R BT 5T, R
BHRIAEOHY (RIEGBERRISD) M2 e
MBT i B TR R 2R VR A RO RIP TP A 3R . BUER &
JH B TR 0 25 1E ML 2k 1RG22 e e T2 07 Bt A 53

E5 SBAERXVRHELMNBTEE, a0l 22 FEER. EHER (<1218 ) |MBRET L (PsA) LMHMATEHER,
BN RS LHESEREREANN, REF. MHESEE, b—FIE 30 EPARENEISEFRXT, BERAESI
BHESREFEFRR, ¢ —BIF 30 EPAREMEIZ BN (5B bR ) ME/NREER, BRARRBKDFEZELRME,
BEEEZLHES, d —PIF 20 £ PsAREHN 67 SXUHNBRATHE, EFERROFZEENMESEE, AR H%E
E&I#FE M. Sapsford 1243,

52| Oct 2020 | Volume6 www.nature.com/nrrheum



Mr. PRI,

HHRARIE PR P BRVERO (5 B T5

RREEBIHBIE I, AT
B L

3, CRNEHIE THEMER, ATRREEMCRE AR, DEEEITAIRS
kB Wk, FREsEEDRA (ERERSTHSARA) AT R U,

R, DI HTREebR ARl ik MY, X ERERE, E—BIF,
CRN WA TET H BB IiG T T B SE R T AERE R VS &R M e R AR R H &

oliive S
N RTELM AMP R K SR i, LAY
TEMARMIEEERE (HCA) B
HREAEEWEE, ERRERITRAISEE,. fla1, HCA K&
FEX R BR, B, WL,
o, Bl

NamapEs

AHEN T E8E
MTHSEAINIRE], MR RARH A EIRE IR A
Ri7 FA AL 282 57 1 R o
REIETEERERNEIESE L TIER
e, HHEMRSREBEEIIN SRS N SDiEEE,
VEEAHLAR S ST RE A IRBI R B 4R,

HIAIRER . HE AR 2R EZ S,

when i,

éﬁiﬁ

Jadon, D. R. et al. Axial disease in psoriatic arthritis
study: defining the clinical and radiographic phenotype
of psoriatic spondyloarthritis. Ann. Rheum. Dis. 76,
701-707 (2016).

Gashick M., et al. Vascular endothelial and inflammatory
differences in psoriasis and psoriatic arthritis patients
[abstract 2075]. Arthritis Rheumatol. 70 (Suppl. 10),
(2018).

Yun J. H., Winchester R., Z. Z. H., Depender C.,Giles
J. T. Adipose tissue inflammation in psoriatic arthri-
tis: overexpression of a wide array of inflammatory
mediators and associations with disease and treatment
characteristics [abstract 1618]. Arthritis Rheumatol.
70(Suppl. 10), (2018).

Belasco, J. et al. Comparative genomic profiling of sy-
novium versus skin lesions in psoriatic arthritis. Arthritis
Rheumatol. 67, 934—944 (2015).

Ritchlin, C. T., Colbert, R. A. & Gladman, D. D. Pso-
riatic arthritis. N. Engl. J. Med. 376, 2095-2096
(2017).

Jadon, D. R. & McHugh, N. J. Other seronegative
spondyloarthropathies. Medicine 42, 257-261
(2014).

Kane, D. A prospective, clinical and radiological study of
early psoriatic arthritis: an early synovitis clinic expe-
rience. Rheumatology 42, 1460-1468 (2003).
McHugh, N. J. Progression of peripheral joint disease in
psoriatic arthritis: a 5-yr prospective study. Rheuma-
tology 42, 778-783 (2003).

Jadon, D. R. et al. Psoriatic arthritis mutilans: character-

AT R E AR Tl PsA B E
ERERIEYIREY), HETERE G AR F HiE

NI ThAE Y],

BEE. DU E SRR S BRI
FHEEAHEE T, AT RHIAZS AR

HiEE R, HCA RISK Yy Bsaulai Saia sy B (/) #ig
BN S TEIE) SEBEARNEE SIS
kK,

S[AI AT 4 & FEIXRS

bR B BRI HRR S
Hrh— Pk R R T

TR,

REVIEWS

AR EEPN[ZS
LhF, PR, BE

IHTHY A= W b S M B HE TR

IR HTEEG THFAY.

BRI ANETT

f9 RA BB E R0 f FExt BRAA BRI HIPE A PR BETE R T 5

RIS
XEET

RERF, RAMER
WK, Rl

THIE, (REEFNTERA TRSZ5YIR7T A RA P E 2R
A F RN R AR S TR ", EULAR T 1B/
28 " R 25 L R M R AR T T T R AL
TRATHT 2 b i B BB R E

R PsD HH— L Em H RIS H]
RTINS R 45 RATIG T N 7 A,
PsD B A= WA U HE— 3 T R AR B T R R B TR

AR

BB, XK ERBEE BN ORI RE, DARS LAt

\

istics and natural radiographic history. J. Rheumatol.
42, 1169-1176 (2015).

Jadon, D. R. et al. Proceedings of the 2018 GRAPPA
collaborative research network meeting. J. Rheumatol.
95 (Supplement), 11-19 (2019).

Jadon, D. R. et al. Proceedings of the 2017 GRAPPA
collaborative research network meeting. J. Rheumatol.
94 (Supplement), 54—61 (2018).

Scher, J. U., Ogdie, A., Merola, J. F. & Ritchlin, C.
Preventing psoriatic arthritis: focusing on patients with
psoriasis at increased risk of transition. Nat. Rev. Rheu-
matol. 15, 153-166 (2019).

FitzGerald, O., Haroon, M., Giles, J. T. & Winchester,
R. Concepts of pathogenesis in psoriatic arthritis: gen-
otype determines clinical phenotype. Arthritis Res.
Ther. 17,115 (2015).

Yin, J. et al. Shotgun metagenomics reveals an enrich-
ment of potentially cross-reactive bacterial epitopes in
ankylosing spondylitis patients, as well as the effects
of TNFi therapy upon microbiomecomposition. Ann.
Rheum. Dis. 79, 132-140 (2020).

Henderson, L. A. et al. Next-generation sequencing
reveals restriction and clonotypic expansion of TReg
cells in juvenile idiopathic arthritis. Arthritis Rheumatol.
68, 1758-1768 (2016).

Curran, S. A. et al. Nucleotide sequencing of psoriatic
arthritis tissue before and during methotrexate
administration reveals a complex inflammatory T cell in-
filtrate with very few clones exhibiting features that sug-
gest they drive the inflammatory process by recognizing

TELEKRT 2020 £ 10 A6 H

20.

21.

22.

23.

24,

JEAIAR] MR . uit, FEM AR,
WIEERER G T ARALR T, DN SHFTTEE, E8E
AR E A R, BLAEIE I X

X LRI (R,

BERA PsD FyS i = B e B B HUIGTT

autoantigens. J. Immunol. 172, 1935-1944 (2004).
Steel, K. J. A. et al. Polyfunctional, proinflammatory, tis-
sue-resident memory phenotype and function of synovi-
al interleukin-17ATCD8™* T cells in psoriatic arthritis.
Arthritis Rheumatol. 72, 435-447 (2020).

Stuart, P. E. et al. Genome-wide association analysis of
psoriatic arthritis and cutaneous psoriasis reveals differ-
ences in their genetic architecture. Am. J. Hum. Genet.
97, 816-836 (2015).

Bowes, J. et al. Cross-phenotype association mapping
of the MHC identifies genetic variants that differentiate
psoriatic arthritis from psoriasis. Ann. Rheum. Dis. 76,
1774-1779 (2017).

Molto, A. & Dougados, M. Comorbidities in spondy-
loarthritis including psoriatic arthritis. Best Pract. Res.
Clin. Rheumatol. 32, 390-400 (2018).

Ash, Z. et al. A systematic literature review of drug
therapies for the treatment of psoriatic arthritis: current
evidence and meta-analysis informing the EULAR
recommendations for the management of psoriatic
arthritis. Ann. Rheum. Dis. 71, 319-326 (2012).
Mease, P. J. Etanercept, a TNF antagonist for treatment
for psoriatic arthritis and psoriasis. Skin Ther. Lett. 8,
1-4 (2003).

van der Heijde, D. et al. Secukinumab provides sus-
tained low rates of radiographic progression in psoriatic
arthritis: 52-week results from a phase 3 study, FUTURE
5. Rheumatology 59, 1325-1334 (2020).

Mease, P. J. et al. Etanercept and methotrexate as
monotherapy or in combination for psoriatic arthritis:

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 53



REVIEWS

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42,

43,

primary results from a randomized, controlled phase 3
trial. Arthritis Rheumatol. 71, 1112-1124 (2019).
Chandran, V. et al. Ixekizumab treatment of biologic- na-
ive patients with active psoriatic arthritis: 3-year results
from a phase Il clinical trial (SPIRIT-P1). Rheumatology
https://doi.org/10.1093/rheumatology/ kez684 (2020).
Feced Olmos, C. M. et al. Relationship between
structural damage with loss of strength and functional
disability in psoriatic arthritis patients. Clin. Biomech.
68, 169-174 (2019).

Poole, C. D., Lebmeier, M., Ara, R., Rafia, R. & Currie,
C. J. Estimation of health care costs as a function of
disease severity in people with psoriatic arthritis in the
UK. Rheumatology 49, 1949-1956 (2010).

Tillett, W., de-Vries, C. & McHugh, N. J. Work disabil-
ity in psoriatic arthritis: a systematic review. Rheumatol-
ogy 51, 275-283 (2012).

Bruzzese, V., Marrese, C., Ridola, L. & Zullo, A. Psori-
atic arthritis mutilans: case series and literature review.
J. Rheumatol. 40, 1233-1236 (2013).

Pomerantz, R. G., Mody, E., Husni, M. E. & Qureshi,
A. A. Follow-up of psoriatic arthritis mutilans patients
treated with anti-TNF-alpha therapy. J. Drugs Dermatol. 8,
406-412 (2009).

Bell, L., Murphy, C. L., Wynne, B. & Cunnane, G. Acute
presentation of arthritis mutilans. J. Rheumatol 38,
174-175 (2011).

Nossent, J. C. & Gran, J. T. Epidemiological and
clinical characteristics of psoriatic arthritis in northern
Norway. Scand. J. Rheumatol. 38, 251-255 (2009).
Tan, Y. M. et al. MRI bone oedema scores are higher
in the arthritis mutilans form of psoriatic arthritis and
correlate with high radiographic scores for joint dam-
age. Arthritis Res. Ther. 11, R2 (2009).

Reich, K., Kruger, K., Mossner, R. & Augustin, M.
Epidemiology and clinical pattern of psoriatic arthritis in
Germany: a prospective interdisciplinary epidemiological
study of 1511 patients with plaque-type psoriasis. Br.
J. Dermatol. 160, 1040—1047 (2009).

Marsal, S. & Armadans-Gil, L. Clinical, radiographic
and HLA associations as markers for different patterns
of psoriatic arthritis. Rheumatology 38, 332—-337
(1999).

Helliwell, P. S. Established psoriatic arthritis: clinical
aspects. J. Rheumatol. 83 (Supplement), 21-23 (2009).
Rodriguez-Moreno, J. et al. Mutilating/resorptive arthri-
tis: a study of 24 patients in a series of 360 patients
with psoriatic arthritis. Reumatol. Clin. 9, 38—41 (2013).
Gudbjornsson, B. et al. Psoriatic arthritis mutilans (PAM)
in the Nordic countries: demographics and disease sta-
tus. The Nordic PAM study. Scand. J. Rheumatol. 42,
373-378 (2013).

Kavanaugh, A. et al. Radiographic progression inhibition
with intravenous golimumab in psoriatic arthritis: week
24 results of a phase iii, randomized, double-blind,
placebo-controlled trial. J. Rheumatol. 46, 595-602
(2019).

Kavanaugh, A. et al. Ustekinumab, an anti-IL-12/23 p40
monoclonal antibody, inhibits radiographic progres-
sion in patients with active psoriatic arthritis: results
of an integrated analysis of radiographic data from
the phase 3, multicentre, randomised, double- blind,
placebo-controlled PSUMMIT-1 and PSUMMIT-2 trials.
Ann. Rheum. Dis. 73, 1000—1006 (2014).

Mease, P. J. et al. Ixekizumab, an interleukin-17A
specific monoclonal antibody, for the treatment of
biologic-naive patients with active psoriatic arthritis:
results from the 24-week randomised, double-blind,
placebo-controlled and active (adalimumab)-controlled
period of the phase Ill trial SPIRIT-P1. Ann. Rheum. Dis.
76, 79-87 (2017).

Mease, P. et al. Secukinumab improves active pso-
riatic arthritis symptoms and inhibits radiographic
progression: primary results from the randomised,
double-blind, phase Ill FUTURE 5 study. Ann. Rheum.
Dis. 77, 890-897. (2018).

van der Heijde, D., Sharp, J., Wassenberg, S. & Glad-
man, D. D. Psoriatic arthritis imaging: a review of scor-
ing methods. Ann. Rheum. Dis. 64 (suppl_2), ii61—

44,

45,

46.

41.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

ii64 (2005).

Haroon, M., Gallagher, P. & FitzGerald, O. Diagnostic
delay of more than 6 months contributes to poor
radiographic and functional outcome in psoriatic ar-
thritis. Ann. Rheum. Dis. T4, 1045—1050 (2015).
Tillett, W. et al. Smoking and delay to diagnosis are
associated with poorer functional outcome in psoriatic
arthritis. Ann. Rheum. Dis. 72, 1358-1361 (2013).
Brockbank, J. E. Dactylitis in psoriatic arthritis: a
marker for disease severity? Ann. Rheum. Dis. 64,
188-190 (2005).

Husted, J. A., Tom, B. D., Farewell, V. T., Schentag, C. T.
& Gladman, D. D. Description and prediction of physical
functional disability in psoriatic arthritis: a longitudinal
analysis using a Markov model approach. Arthritis
Rheum. 53, 404—-409 (2005).

Bond, S. J., Farewell, V. T., Schentag, C. T. & Gladman,
D. D. Predictors for radiological damage in psoriatic ar-
thritis: results from a single centre. Ann. Rheum. Dis. 66,
370-376 (2007).

Gladman, D. D. et al. Risk factors for radiographic
progression in psoriatic arthritis: subanalysis of the
randomized controlled trial ADEPT. Arthritis Res. Ther.
12, R113 (2010).

Gladman, D. D., Farewell, V. T. & Nadeau, C. Clinical indi-
cators of progression in psoriatic arthritis: multivariate
relative risk model. J. Rheumatol. 22, 675-679 (1995).
Lindqvist, U. R. C. et al. The Swedish early psoriatic ar-
thritis register 2-year followup: a comparison with early
rheumatoid arthritis. J. Rheumatol. 35, 668-673
(2008).

Theander, E. et al. Early psoriatic arthritis: short
symptom duration, male gender and preserved physical
functioning at presentation predict favourable outcome
at 5-year follow-up. Results from the Swedish Early
Psoriatic Arthritis Register (SwePsA). Ann. Rheum. Dis.
73, 407-413 (2014).

Antony, A. S. et al. Psoriatic nail dystrophy is associated
with erosive disease in the distal interphalangeal joints
in psoriatic arthritis: a retrospective cohort study. J
Rheumatol. 46, 1097-1102 (2019).

Ho, P. et al. HLA-Cw6 and HLA-DRBI1*07 together are
associated with less severe joint disease in psoriatic ar-
thritis. Ann. Rheum. Dis. 66, 807-811 (2007).
Queiro-Silva, R., Torre-Alonso, J. C., Tinturé-Eguren, T. &
Lopez-Lagunas, I. A polyarticular onset predicts erosive
and deforming disease in psoriatic arthritis. Ann. Rheum.
Dis. 62, 68-70 (2003).

Jadon, D. et al. Exploring ankylosing spondylitis- asso-
ciated ERAPI, IL23R and IL12B gene polymorphisms
in subphenotypes of psoriatic arthritis. Rheumatology
52,261-266 (2013).

Haroon, M., Winchester, R., Giles, J. T., Heffernan, E.
& FitzGerald, O. Certain class | HLA alleles and haplo-
types implicated in susceptibility play a role in determin-
ing specific features of the psoriatic arthritis phenotype.
Ann. Rheum. Dis. 75, 155-162 (2016).

Rahman, P. et al. A variant of the /L4 I50V single-
nucleotide polymorphism is associated with erosive joint
disease in psoriatic arthritis. Arthritis Rheumatol. 58,
2207-2208 (2008).

Balding, J. et al. Cytokine gene polymorphisms: asso-
ciation with psoriatic arthritis susceptibility and severity.
Arthritis Rheum. 48, 1408-1413 (2003).

Giles, J. T. et al. The occurrence of peripheral arthritis
mutilans in psoriatic arthritis is associated with certain
major histocompatibility class | alleles [abstract
3098]. Arthritis Rheumatol. 28 (Suppl. 10), (2016).
Schett, G. Structural bone changes in spondyloarthritis:
mechanisms, clinical impact and therapeutic consider-
ations. Am. J. Med. Sci. 341, 269-271 (2011).

Sato, K. et al. TH17 functions as an osteoclastogenic
helper T cell subset that links T cell activation and
bone destruction. J. Exp. Med. 203, 2673-2682
(2006).

van der Heijde, D. et al. Brief report: secukinumab
provides significant and sustained inhibition of joint
structural damage in a phase Il study of active psoriatic
arthritis. Arthritis Rheumatol. 68, 1914—-1921 (2016).

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

T4.

75.

76.

1.

78.

79.

80.

81.

82.

83.

84.

Mease, P. J. et al. Adalimumab for the treatment of
patients with moderately to severely active psoriatic
arthritis: results of a double-blind, randomized, placebo-
controlled trial. Arthritis Rheum. 52, 3279-3289
(2005).

Mease, P. J. et al. Etanercept treatment of psoriatic ar-
thritis: safety, efficacy, and effect on disease progres-
sion. Arthritis Rheum. 50, 2264-2272 (2004).

van der Heijde, D. et al. Infliximab inhibits progression of
radiographic damage in patients with active psoriatic
arthritis through one year of treatment: results from
the induction and maintenance psoriatic arthritis clinical
trial 2. Arthritis Rheum. 56, 2698-2707 (2007).
Quinn, J. M. et al. IL-23 inhibits osteoclastogenesis
indirectly through lymphocytes and is required for the
maintenance of bone mass in mice. J. Immunol. 181,
5720-5729 (2008).

Jadon, D. R. et al. Serum soluble bone turnover bio-
markers in psoriatic arthritis and psoriatic spondyloar-
thropathy. J. Rheumatol. 42, 21-30 (2014).

Daoussis, D. et al. Evidence that Dkk-1 is dysfunctional in
ankylosing spondylitis. Arthritis Rheum. 62, 150—158
(2010).

Klingberg, E., Nurkkala, M., Carlsten, H. & Fors-
blad-d’Elia, H. Biomarkers of bone metabolism in anky-
losing spondylitis in relation to osteoproliferation and
osteoporosis. J. Rheumatol. 41, 1349-1356 (2014).
Wang, S. Y. et al. Circulating Dickkopf-1 is correlated with
bone erosion and inflammation in rheumatoid arthritis.
J. Rheumatol. 38, 821-827 (2011).

de Andrade, K. R. et al. Evaluation of circulating levels of
inflammatory and bone formation markers in axial spon-
dyloarthritis. Int. Immunopharmacol. 21, 481-486
(2014).

Yucong, Z. et al. Serum functional dickkopf-1 levels are
inversely correlated with radiographic severity of anky-
losing spondylitis. Clin. Lab. 60, 1527-1531 (2014).
Taylan, A. et al. Biomarkers and cytokines of bone
turnover: extensive evaluation in a cohort of patients
with ankylosing spondylitis. BMC Musculoskelet. Dis-
ord. 13, 191 (2012).

Kwon, S. R. et al. Dickkopf-1 level is lower in patients
with ankylosing spondylitis than in healthy people and
is not influenced by anti-tumor necrosis factor therapy.
Rheumatol. Int. 32, 2523-2527 (2012).

Heiland, G. R. et al. High level of functional dickkopf-1
predicts protection from syndesmophyte formation in
patients with ankylosing spondylitis. Ann. Rheum. Dis.
71,572-574 (2012).

Jadon, D. R. et al. Serum bone-turnover biomarkers
are associated with the occurrence of peripheral and
axial arthritis in psoriatic disease: a prospective cross-
sectional comparative study. Arthritis Res. Ther. 19,
210 (2017).

Diarra, D. et al. Dickkopf-1 is a master regulator of joint
remodeling. Nat. Med. 13, 156—163 (2007).

Zhang, J. R. et al. Different modulatory effects of IL-
17,122, and IL-23 on osteoblast differentiation. Media-
tors Inflamm. 2017, 5950395 (2017).

El-Zayadi, A. A. et al. Interleukin-22 drives the pro-
liferation, migration and osteogenic differentiation of
mesenchymal stem cells: a novel cytokine that could
contribute to new bone formation in spondyloarthrop-
athies. Rheumatology 56, 488-493 (2017).

Kamiya, S. et al. Effects of IL-23 and IL-27 on osteo-
blasts and osteoclasts: inhibitory effects on osteoclast
differentiation. J. Bone Min. Metab. 25, 277-285
(2007).

Osta, B., Benedetti, G. & Miossec, P. Classical and par-
adoxical effects of TNF-a on bone homeostasis. Front.
Immunol. 5, 48 (2014).

Kaneki, H. et al. Tumor necrosis factor promotes
Runx2 degradation through up-regulation of Smurfl and
Smurf2 in osteoblasts. J. Biol. Chem. 281, 4326—
4333 (2006).

Hess, K., Ushmorov, A., Fiedler, J., Brenner, R. E. &
Wirth, T. TNFa promotes osteogenic differentiation of hu-
man mesenchymal stem cells by triggering the NF-xB
signaling pathway. Bone 45, 367-376 (2009).

| Oct 2020 | Volume6

www.nature.com/nrrheum


https://doi.org/10.1093/rheumatology/kez684
https://doi.org/10.1093/rheumatology/kez684

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Haroon, N. et al. The impact of tumor necrosis factor
a inhibitors on radiographic progression in ankylosing
spondylitis. Arthritis Rheum. 65, 2645-2654 (2013).
Chandran, V. et al. Soluble biomarkers differentiate
patients with psoriatic arthritis from those with psoriasis
without arthritis. Rheumatology 49, 1399-1405
(2010).

Dalbeth, N. et al. Circulating mediators of bone
remodeling in psoriatic arthritis: implications for disor-
dered osteoclastogenesis and bone erosion. Arthritis
Res. Ther. 12, R164 (2010).

Greevic, D. et al. Peripheral blood expression profiles
of bone morphogenetic proteins, tumor necrosis factor-
superfamily molecules, and transcription factor Runx2
could be used as markers of the form of arthritis,
disease activity, and therapeutic responsiveness. J.
Rheumatol. 37, 246-256 (2010).

Smolen, J. S. et al. Treating axial spondyloarthritis
and peripheral spondyloarthritis, especially psoriatic
arthritis, to target: 2017 update of recommendations by
an international task force. Ann. Rheum. Dis. 17, 3—17
(2018).

Mease, P. J. & Coates, L. C. Considerations for the
definition of remission criteria in psoriatic arthritis. Se-
min. Arthritis Rheum. &1, 786—796 (2018).

Siebert, S., Millar, N. L. & Mclnnes, I. B. Why did IL-
23p19 inhibition fail in AS: a tale of tissues, trials or
translation? Ann. Rheum. Dis. 78, 1015-1018 (2019).
Baeten, D. et al. Risankizumab, an IL-23 inhibitor, for
ankylosing spondylitis: results of a randomised,
double-blind, placebo-controlled, proof-of-concept,
dose-finding phase 2 study. Ann. Rheum. Dis. 117,
1295-1302 (2018).

Coates, L. C. et al. Remission in psoriatic arthritis- where
are we now? Rheumatology 57, 1321-1331 (2018).
Ogdie, A. & Coates, L. The changing face of clinical
trials in psoriatic arthritis. Curr. Rheumatol. Rep. 19, 21
(2017).

Nash, P. et al. Secukinumab versus adalimumab for
psoriatic arthritis: comparative effectiveness up to 48
weeks using a matching-adjusted indirect comparison.
Rheumatol. Ther. 5,99-122 (2018).

Mclnnes, . B. et al. Secukinumab versus adalimumab for
treatment of active psoriatic arthritis (EXCEED): a dou-
ble-blind, parallel-group, randomised, active- controlled,
phase 3b trial. Lancet 395, 1496—-1505 (2020).

Mease, P. J. et al. A head-to-head comparison of the ef-
ficacy and safety of ixekizumab and adalimumab in bio-
logical-naive patients with active psoriatic arthritis: 24-
week results of a randomised, open-label, blinded-assessor
trial. Ann. Rheum. Dis. 79, 123-131 (2020).

Dand, N. et al. HLA-C*06:02 genotype is a predictive
biomarker of biologic treatment response in psoriasis. J.
Allergy Clin. Immunol. 143, 2120-2130 (2019).

van Vugt, L. J., van den Reek, J., Hannink, G., Coenen,
M. J. H. & de Jong, E. Association of HLA-C*06:02 sta-
tus with differential response to ustekinumab in patients
with psoriasis: a systematic review and meta-analysis.
JAMA Dermatol. 155, 708-715 (2019).

Masouri, S. et al. A pharmacogenetic study of psoriasis
risk variants in a Greek population and prediction of
responses to anti-TNF-alpha and anti-IL-12/23 agents.
Mol. Diagn. Ther. 20, 221-225 (2016).

Chiu, H. Y. et al. HLA polymorphism among Chinese pa-
tients with chronic plaque psoriasis: subgroup analysis.
Br. J. Dermatol. 166, 288-297 (2012).

Ryan, C. et al. Genetic markers of treatment response to
tumour necrosis factor-alpha inhibitors in the treat-
ment of psoriasis. Clin. Exp. Dermatol. 39, 519-524
(2014).

Ovejero-Benito, M. C. et al. Polymorphisms associated
with etanercept response in moderate-to-severe plaque
psoriasis. Pharmacogenomics. 18, 631-638 (2017).
Ovejero-Benito, M. C. et al. Polymorphisms associated
with adalimumab and infliximab response in moderate-
to-severe plaque psoriasis. Pharmacogenomics 19,
7-16 (2018).

. Prieto-Perez, R. et al. New polymorphisms associated

with response to anti-TNF drugs in patients with mod-

106.

107.

108.

109.

110.

111,

12.

3.

114.

115.

116.

ni.

118.

119.

120.

121.

122.

123.

124.

erate-to-severe plaque psoriasis. Pharmacogenomics J.
18, 70-75 (2018).

Nishikawa, R. et al. Genetic prediction of the effective-
ness of biologics for psoriasis treatment. J. Dermatol.
43,1273-1277 (2016).

Ovejero-Benito, M. C. et al. Polymorphisms associated
with anti-TNF drugs response in patients with psoriasis
and psoriatic arthritis. J. Eur. Acad. Dermatol. Venereol.
33, e175-e177 (2019).

Fabris, M. et al. The -308 TNFa and the -174 IL-6 pro-
moter polymorphisms associate with effective anti-TNFa
treatment in seronegative spondyloarthritis. Pharma-
cogenomics J 16, 238-242 (2016).

Murdaca, G. et al. TNF-a gene polymorphisms: as-
sociation with disease susceptibility and response to
anti-TNF-o treatment in psoriatic arthritis. J. Invest.
Dermatol. 134, 2503-2509 (2014).

Tan, H. et al. Early clinical response to tofacitinib treat-
ment as a predictor of subsequent efficacy: results from
two phase 3 studies of patients with moderate-to-severe
plaque psoriasis. J. Dermatol. Treat. 28, 37 (2017).
Strober, B. E. et al. Changes in C-reactive protein in
patients with moderate-to-severe psoriasis switched
to adalimumab therapy after suboptimal response to
etanercept, methotrexate or phototherapy. J. Eur.
Acad. Dermatol. Venereol. 28, 1701-1706 (2014).
Kanelleas, A. et al. The role of inflammatory markers
in assessing disease severity and response to treat-
ment in patients with psoriasis treated with etaner-
cept. Clin. Exp. Dermatol. 36, 845-850 (2011).

Scrivo, R. et al. An observational prospective study
on predictors of clinical response at six months in
patients with active psoriatic arthritis treated with goli-
mumab. Clin. Exp. Rheumatol. 38, 107-114 (2020).
Gratacos, J., Casado, E., Real, J. & Torre-Alonso, J. C.
Prediction of major clinical response (ACR50) to inflix-
imab in psoriatic arthritis refractory to methotrexate.
Ann. Rheum. Dis. 66, 493—497 (2007).

Kristensen, L. E., Gulfe, A, Saxne, T. & Geborek, P.
Efficacy and tolerability of anti-tumour necrosis factor
therapy in psoriatic arthritis patients: results from the
South Swedish Arthritis Treatment Group register.
Ann. Rheum. Dis. 61, 364-369 (2008).

Muramatsu, S., Kubo, R., Nishida, E. & Morita, A.
Serum interleukin-6 levels in response to biologic
treatment in patients with psoriasis. Mod. Rheumatol.
27, 137-141 (2017).

Pedersen, S. J. et al. Circulating levels of interleukin-6,
vascular endothelial growth factor, YKL-40, matrix
metalloproteinase-3, and total aggrecan in spondy-
loarthritis patients during 3 years of treatment with
TNFa inhibitors. Clin. Rheumatol. 29, 1301-1309
(2010).

Chandran, V. et al. Soluble biomarkers associated with
response to treatment with tumor necrosis factor inhibi-
tors in psoriatic arthritis. J. Rheumatol. 40, 866-871
(2013).

Wagner, C. L. et al. Markers of inflammation and bone
remodelling associated with improvement in clinical re-
sponse measures in psoriatic arthritis patients treated
with golimumab. Ann. Rheum. Dis. 72, 83-88 (2013).
Chimenti, M. S. et al. Complement system in psoriatic
arthritis: a useful marker in response prediction and
monitoring of anti-TNF treatment. Clin. Exp. Rheumatol.
30, 23-30 (2012).

Gedebjerg, A., Johansen, C., Kragballe, K. & Iversen, L.
IL-20, IL-21 and p40: potential biomarkers of treatment
response for ustekinumab. Acta Derm. Venereol. 93,
150-155 (2013).

Lembo, S. et al. MCP-1 in psoriatic patients: effect of
biological therapy. J. Dermatol. Treat. 25, 83-86
(2014).

Pontifex, E. K. et al. Change in CD3 positive T-cell ex-
pression in psoriatic arthritis synovium correlates with
change in DAS28 and magnetic resonance imaging
synovitis scores following initiation of biologic therapy—a
single centre, open-label study. Arthritis Res. Ther. 13,
R7 (2011).

Collins, E. S. et al. A clinically based protein discovery

125.

126.

127.

128.

129.

130.

131.

132.

133.

134,

135.

136.

137.

138.

139.

140.

141.

142.

143.

REVIEWS

strategy to identify potential biomarkers of response
to anti-TNF-a treatment of psoriatic arthritis. Proteom.
Clin. Appl. 10, 645-662 (2016).

Ademowo, O. S. et al. Discovery and confirmation of
a protein biomarker panel with potential to predict re-
sponse to biological therapy in psoriatic arthritis. Ann.
Rheum. Dis. 15, 234-241 (2016).

Stober, C. et al. Prevalence and predictors of tumour
necrosis factor inhibitor persistence in psoriatic ar-
thritis. Rheumatology 57, 158—-163 (2018).

Kalden, J. R. & Schulze-Koops, H. Immunogenicity and
loss of response to TNF inhibitors: implications for
rheumatoid arthritis treatment. Nat. Rev. Rheumatol.
13,707-718 (2017).

Mease, P. J. et al. Presence of poor prognostic factors
may predict response to abatacept in patients with
active psoriatic arthritis: results from a post hoc anal-
ysis from a phase Il study [abstract 608]. Arthritis Rheu-
matol. 69 (Suppl. 10), (2017).

Padilla-Martinez, E. et al. Drug levels and antibodies
against TNF-blockers in spondyloarthritis and rheu-
matoid arthritis are associated with the activity but they
do not predict it. Curr. Rheumatol. Rev. 15, 329-335
(2019).

Jani, M., Chinoy, H. & Barton, A. Outpass. Association of
pharmacological biomarkers with treatment response
and long-term disability in patients with psoriatic
arthritis: results from the outcomes of treatment in
Psoriatic Arthritis Study Syndicate. J Rheumatol. 41,
1204-1208 (2019).

Mease, P. J. et al. Comparative effectiveness of biolog-
ic monotherapy versus combination therapy for patients
with psoriatic arthritis: results from the Corrona regis-
try. RMD Open 1, 000181 (2015).

Zhang, F. et al. Defining inflammatory cell states in
rheumatoid arthritis joint synovial tissues by integrating
single-cell transcriptomics and mass cytometry. Nat.
Immunol. 20, 928-942 (2019).

Fonseka, C. Y. et al. Mixed-effects association of sin-
gle cells identifies an expanded effector CD4* T cell
subset in rheumatoid arthritis. Sci. Trans! Med. 10,
eaaq0305 (2018).

Donlin, L. T. et al. Methods for high-dimensional anal-
ysis of cells dissociated from cryopreserved synovial
tissue. Arthritis Res. Ther. 20, 139 (2018).

Der, E. et al. Single cell RNA sequencing to dissect the
molecular heterogeneity in lupus nephritis. JCI Insight 2,
93009 (2017).

Rao, D. A. et al. Pathologically expanded peripheral T
helper cell subset drives B cells in rheumatoid arthri-
tis. Nature 542, 110-114 (2017).

Stephenson, W. et al. Single-cell RNA-seq of rheuma-
toid arthritis synovial tissue using low-cost microfluidic
instrumentation. Nat. Commun. 9, 791 (2018).
Mizoguchi, F. et al. Functionally distinct disease- as-
sociated fibroblast subsets in rheumatoid arthritis. Nat.
Commun. 9, 789 (2018).

Lewis, M. J. et al. Molecular portraits of early rheu-
matoid arthritis identify clinical and treatment response
phenotypes. Cell Rep. 28, 2455-2470 e5 (2019).

EU Clinical Trials Register. Stratification of Biologic
Therapies for RA by Pathobiology (STRAP)-EU: A
Randomised, Open-Labelled Biopsy-Driven Stratification
Trial in DMARD Inadequate Responder Patients Ran-
domised to Etanercept, Rituximab or Tocilizumab.
[Internet]. https://www.clinicaltrialsregister.eu/ctr-search/
search?query=Stratification+of+ Biologic+Therapies + for
+Rheumatoid +Arthritis+ by +Pathobiology+ (2018).
Miyagawa, |. et al. Precision medicine using different
biological DMARDs based on characteristic pheno-
types of peripheral T helper cells in psoriatic arthritis.
Rheumatology 58, 336-344 (2019).

Coates, L. C. et al. Group for Research and Assess-
ment of Psoriasis and Psoriatic Arthritis/ Outcome
Measures in Rheumatology consensus- based recom-
mendations and research agenda for use of composite
measures and treatment targets in psoriatic arthritis.
Arthritis Rheumatol. 70, 345-355 (2018).

Albrecht, A. et al. The structural basis of MRI bone

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 55


https://www.clinicaltrialsregister.eu/ctr-search/search?query=Stratification%2Bof%2BBiologic%2BTherapies%2Bfor%2BRheumatoid%2BArthritis%2Bby%2BPathobiology%2B
https://www.clinicaltrialsregister.eu/ctr-search/search?query=Stratification%2Bof%2BBiologic%2BTherapies%2Bfor%2BRheumatoid%2BArthritis%2Bby%2BPathobiology%2B
https://www.clinicaltrialsregister.eu/ctr-search/search?query=Stratification%2Bof%2BBiologic%2BTherapies%2Bfor%2BRheumatoid%2BArthritis%2Bby%2BPathobiology%2B

REVIEWS

144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

erosions: an assessment by microCT. Ann. Rheum. Dis.
72, 1351-1357 (2013).

Simon, D. et al. Analysis of periarticular bone changes
in patients with cutaneous psoriasis without associated
psoriatic arthritis. Ann. Rheum. Dis. 715, 660-666
(2016).

Kampylafka, E. et al. Resolution of synovitis and arrest
of catabolic and anabolic bone changes in patients
with psoriatic arthritis by IL-17A blockade with secuk-
inumab: results from the prospective PSARTROS study.
Arthritis Res. Ther. 20, 153 (2018).

Cambre, I. et al. Mechanical strain determines the
site-specific localization of inflammation and tissue dam-
age in arthritis. Nat. Commun. 9, 4613 (2018).

Jacques, P. et al. Proof of concept: enthesitis and new
bone formation in spondyloarthritis are driven by me-
chanical strain and stromal cells. Ann. Rheum. Dis. 13,
437-445 (2014).

Finzel, S. et al. A detailed comparative study of high-res-
olution ultrasound and micro-computed tomography for
detection of arthritic bone erosions. Arthritis Rheum.
63, 1231-1236 (2011).

Gravallese, E. M. & Schett, G. Effects of the IL-23-IL-
17 pathway on bone in spondyloarthritis. Nat. Rev.
Rheumatol. 14, 631-640 (2018).

Simon, D. et al. Effect of disease-modifying anti-rheu-
matic drugs on bone structure and strength in psoriatic
arthritis patients. Arthritis Res. Ther. 21, 162 (2019).
Fukuda, T. et al. Dual energy CT iodine map for delin-
eating inflammation of inflammatory arthritis. Eur. Radiol.
27,5034-5040 (2017).

Canzoni, M. et al. Clinical and ultrasonographic pre-
dictors for achieving minimal disease activity in patients
with psoriatic arthritis: the UPSTREAM (Ultrasound
in psoriatic arthritis treatment) prospective observa-
tional study protocol. BMJ Open 8, e021942 (2018).
Mandl, P. & Aletaha, D. The role of ultrasound and
magnetic resonance imaging for treat to target in rheu-
matoid arthritis and psoriatic arthritis. Rheumatology
58, 2091-2098 (2019).

Solmaz, D. et al. Musculoskeletal ultrasound can
improve referrals from dermatology to rheumatology
for patients with psoriasis. Br. J. Dermatol. 182,
804—-806 (2019).

Glinatsi, D. et al. Validation of the OMERACT psoriat-
ic arthritis magnetic resonance imaging score (PsAMRIS)
for the hand and foot in a randomized placebo- con-
trolled trial. J. Rheumatol. 42, 2473-2479 (2015).
Takata, T. et al. '8FDG PET/CT is a powerful tool for
detecting subclinical arthritis in patients with psoriatic
arthritis and/or psoriasis vulgaris. J. Dermatol. Sci. 64,
144—147 (2011).

Chaudhari, A. J. et al. High-resolution 18F-FDG PET/CT
for assessing disease activity in rheumatoid and psori-
atic arthritis: findings of a prospective pilot study. Br. J.
Radiol. 89, 20160138 (2016).

Rose, S. et al. Psoriatic arthritis and sacroiliitis are
associated with increased vascular inflammation by
18-fluorodeoxyglucose positron emission tomography
computed tomography: baseline report from the Pso-
riasis Atherosclerosis and Cardiometabolic Disease
Initiative. Arthritis Res. Ther. 16, R161 (2014).
Bridgewood, C. et al. Identification of myeloid cells in the
human enthesis as the main source of local IL-23 produc-
tion. Ann. Rheum. Dis 78, 929-933 (2019).

Nerviani, A. et al. Histological and molecular portrait
of the synovial tissue in early treatment-naive psoriatic
arthritis in comparison with rheumatoid arthritis
[abstract OPO113]. Ann. Rheum. Dis. 18 (Suppl. 2),
(2019).

Olivier, M., Asmis, R., Hawkins, G. A., Howard, T. D.
& Cox, L. A. The need for multi-omics biomarker sig-

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

natures in precision medicine. Int. J. Mol. Sci. 20, 4781
(2019).

Yates, J. R. lll Innovation: Structural proteomics goes
global. J. Proteome Res. 17, 3613 (2018).

Marx, V. A dream of single-cell proteomics. Nat. Meth-
ods. 16, 809-812 (2019).

Cheung, P., Khatri, P, Utz, P. J. & Kuo, A. J. Single-cell
technologies — studying rheumatic diseases one cell
at a time. Nat. Rev. Rheumatol. 15, 340-354 (2019).
Sharma, S. et al. Using single cell analysis for transla-
tional studies in immune mediated diseases: opportunities
and challenges. Mol. Immunol. 103, 191-199 (2018).
Landhuis, E. Single-cell approaches to immune profiling.
Nature 557, 595-597 (2018).

Bock, C., Farlik, M. & Sheffield, N. C. Multi-omics of sin-
gle cells: strategies and applications. Trends Biotechnol.
34, 605-608 (2016).

Ang, M. Y. et al. Proteogenomics: from next-generation
sequencing (NGS) and mass spectrometry-based pro-
teomics to precision medicine. Clin. Chim. Acta. 498,
38-46 (2019).

Nesvizhskii, A. . Proteogenomics: concepts, applica-
tions and computational strategies. Nat. Methods 11,
1114-1125 (2014).

Zhu, Y. et al. Discovery of coding regions in the human
genome by integrated proteogenomics analysis work-
flow. Nat. Commun. 9, 903 (2018).

Mertins, P. et al. Proteogenomics connects somatic
mutations to signalling in breast cancer. Nature 534,
55-62 (2016).

Zhang, B. et al. Proteogenomic characterization of
human colon and rectal cancer. Nature 513, 382-387
(2014).

Rodriguez, H. & Pennington, S. R. Revolutionizing
precision oncology through collaborative proteo- ge-
nomics and data sharing. Cell 173, 535-539 (2018).
Blum, B. C., Mousavi, F. & Emili, A. Single-platform
‘multi-omic’ profiling: unified mass spectrometry and com-
putational workflows for integrative proteomics- metab-
olomics analysis. Mol. Omics 14, 307-319 (2018).
Kim, M. & Tagkopoulos, I. Data integration and pre-
dictive modeling methods for multi-omics datasets. Mol.
Omics 14, 8-25 (2018).

Buckley, C. D. Macrophages form a protective cellular
barrier in joints. Nature 572, 590-592 (2019).
Culemann, S. et al. Locally renewing resident synovial
macrophages provide a protective barrier for the joint.
Nature 572, 670-675 (2019).

Croft, A. P. et al. Distinct fibroblast subsets drive
inflammation and damage in arthritis. Nature 570,
246-251(2019).

Wynn, T. A. Two types of fibroblast drive arthritis.
Nature 570, 169-170 (2019).

Ciuffa, R. et al. Contribution of mass spectrometry-
based proteomics to the understanding of TNF-a signal-
ing. J. Proteome Res. 16, 14-33 (2017).

Nash, P. et al. Ixekizumab for the treatment of patients
with active psoriatic arthritis and an inadequate
response to tumour necrosis factor inhibitors: results
from the 24-week randomised, double-blind, placebo-
controlled period of the SPIRIT-P2 phase 3 trial. Lancet
389, 2317-2327 (2017).

Vamathevan, J. et al. Applications of machine learning
in drug discovery and development. Nat. Rev. Drug
Discov. 18, 463—477 (2019).

Wang, F. & Preininger, A. Al in health: state of the art,
challenges, and future directions. Yearb. Med. Inf. 28,
16-26. (2019).

Libbrecht, M. W. & Noble, W. S. Machine learning appli-
cations in genetics and genomics. Nat. Rev. Genet. 16,
321-332 (2015).

Tasaki, S. et al. Multi-omics monitoring of drug re-

sponse in rheumatoid arthritis in pursuit of molecular
remission. Nat. Commun. 9, 2755 (2018).

186. Gossec, L. et al. EULAR points to consider for the use
of big data in rheumatic and musculoskeletal diseases.
Ann. Rheum. Dis. 79, 69-76 (2020).

187. Heads of Medicines Agencies, European Medicines
Agency. HMA-EMA Joint Big Data Taskforce Phase II
report: ‘Evolving Data-Driven Regulation’ 1 (2020).

188. Mullan, R. H. et al. Early changes in serum type Il
collagen biomarkers predict radiographic progression at
one year in inflammatory arthritis patients after biologic
therapy. Arthritis Rheum. 56, 2919-2928 (2007).

189. Connolly, M. et al. Acute-phase serum amyloid A reg-
ulates tumor necrosis factor alpha and matrix turn-
over and predicts disease progression in patients with
inflammatory arthritis before and after biologic therapy.
Arthritis Rheum. 64, 1035-1045(2012).

190. Madland, T. M., Larsen, A. & Brun, J. G. S100 pro-
teins calprotectin and ST00A12 are related to radio-
graphic changes rather than disease activity in psori-
atic arthritis with low disease activity. J. Rheumatol.
34,2089-2092 (2007).

EE Tk

All of the authors contributed to researching data for the
article, made substantial contributions to discussion of the
content, writing the manuscript and reviewing and/or editing
the manuscript before submission.

Flizipze

S.R.P. is founder of the UCD spin-out company Atturos. O.F. de-
clares that he has received grants and/or honoraria from a number
of pharmaceutical companies, including AbbVie,Amgen, Janssen,
Lilly, Novartis, Pfizer and UCB. D.R.J.declares that he has received
research/educational grants and/or honoraria from a number of
pharmaceutical companies including AbbVie, Biogen, Celgene,
Gilead, Janssen, Lilly,Merck, Novartis, Pfizer and UCB. D.R.J.
acknowledges support for research time from the Cambridge
Arthritis Research Endeavour (CARE). C.S. declares that she has
received honoraria from Janssen, Lilly and UCB, and has been
supported by the National Institute for Health Research and the
Cambridge Arthritis Research Endeavour (CARE).

HREARR

Nature Reviews Rheumatology thanks R. Scarpa and the
other, anonymous, reviewer(s) for their contribution to the
peer review of this work.

R 5 EA

Springer Nature remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

HXHEZ

Accelerating Medicines Partnership:https://www.nih.
gov/research-training/accelerating-medicines-partnership-
amp

Maximising Therapeutic Utility in Rheumatoid Arthritis
(MATURA):http://www.matura.whri.qgmul.ac.uk/

The Genotype-Tissue expression (GTex) project:
https://gtexportal.org/home/

The Human Cell Atlas consortium: https:/www.
humancellatlas.org/

The Human Protein Atlas: https://www.proteinatlas.org/

© Springer Nature Limited 2020
BE: BROREE, U, MET (HlkFINEWL

BERE)
W WP (Rl )

56 | Oct 2020

| Volume 6

www.nature.com/nrrheum



REVIEWS

TR RIENIRART R . ZRIIE LA 7 iR

Fibromyalgia:an update on clinical characteristics, aetiopathogenesis and treatment

Piercarlo Sarzi-Puttini '™, Valeria Giorgi ', Daniela Marotto > 1 Fabiola Atzeni®

'Rheumatology Unit, ASST Fatebenefratelli-Sacco, Luigi Sacco University Hospital,Milan, Italy.
2Rheumatology Unit, ATS Sardegna, Paolo Dettori Hospital, Tempio Pausania,ltaly.
*Rheumatology Unit,Department of Internal and Experimental Medicine, University of Messina,Messina, Italy.

®email:piercarlo.sarziputtini@gmail.com

https://doi.org/10.1038/s41584-020-00506-w

WE: FENRESNEM Z0RE, =7, EBRESAOEEERATSN—NEEM, ERE. 2WinEfoss
FROEDERIN, Hit, 57 kBhEautt, FHIBRE=8NNIANSEER, HEREXMERIZKMmIEMN, A,
BAREEE ABENZHTVENR A, HIZMEXE 7RSS, B2, I —HoEEMRFEIMNRENZEEM, FEH
%uﬁ%%ﬁﬁﬁﬁﬁ$MFMkﬁ.M%ﬁm\ﬁkﬁb\%@—mﬁﬂﬁ\%@%%ﬁﬁﬁrﬁ%i%mﬁiﬁ
Bo BIRTIBHNZHEMRERRRAMEZHE, FE—IMZEANET HE, MMUBSTE—TEENEERREER, K
EXAEIIBIMNRAARN, AMIAMGFESHREZ UAEIRKRIAFENTHI BT EE, FHit, REKBIEITES
EETT AR TN, EEANETT FAA TR ERN M, UNEBEEIIRANRAXE, FHIELEH.
SLHYETY B ¥R

PR AT NS S R IBME 2 PR (CWP)  E—DRrau RIS 0 TIREHmE, UATMRIIm AR
EHEINFERRZ — B2, REBRER EEMTENRE,  IGREEK.
YN 20 2R RV RS 5 05 . BEIR B R A0
THREPERER (RD, RRELUEMEURHIE XHRER R RITHRE
MIESTRER) o EFAElLR ARl AR RO — AR TLAY IR IRAETE AT NSRRI 2 57, BTl e RIZT 4EL
B ki, BTERZ AR S, BRTRRAERS  BERREERAR, A 1990 4 ACR FRER TR S H
ARENGIT ik, WTENBRIISHET A 26, LH BURETE 04% (HE) F8.8% (LHH) ZH, 2B
FELF YRR AR LBk Z IR, SESE b, AF4EDL TR 2.7%, S IREFYENURRY T Lotk B L]
REBIEAR—F RS &8, HtBEEI bfs, K31 (@ Y) , —IEHMANERMER (EE.

HE—FE AR, FEEBH T RmiLHE WA, T, EEAEAR) PRt SURA
EXFELR A, BRIEFOMR, B HHRIER  DRREY 47%, Aifl, E5RESNSEREER "
S8, AT EAUBPORRIE, SAaTRM F— XEZREFARSMEENEZL, B BRI AEERN

AR, #EHEORGR . BAOHR TIZGAERERS A " SO 4R B R A F T
. EIEHEI AR IR RIS AR, KA TEE S T 474k 2 R 2 DL T R AT B R 1 R B8 = e 35 LAY

WEmE ., BRI SR, RETICEES FAd DIERER Y, BRRSFERMIEL, 7 50~60 Zifik
PIOEM SRR B0 KR, BB, RIEE  FimE ", Rim, XERTROETTREERERD. &
AR AL AR AT RELLE T L (B Akms BEdE (AIEEFREHARE) FRiTmy e (AT
iR RS) FIE BT (FREEREFSREER  EEDEEIE) ZaEEES ", EAMmY—maEE
) PUIk4L, FILOEEREEE (Bl gEES) TREBEINRENZ LA 1E.,

U, EXTYERERIENELERS (B, R5E FAENREENESRETBIRE, RREREM
HBMAEE) . &IE, BOTHEAAEIUERETT, BAR ERENERETRA L, SFRHRINEIRREILFER
WERERARPH, KA REHGTT R, 20 MR, FEARBIfE 1, @i b SRENLABEREA P 03 A
DI AAARDHINS I E Y, ROVETIRR T AR 4N R B R BT SRR A A =6 ™, 8
BB EULAR SRS TR Y, IREVEAR B apthiRE, FERENTIEENER #, —

NATURE REVIEWS | RHEUMATOLOGY Volume 6 | Oct 2020 |57
R R AL SR B 2% AR op R4S T M 2 i



REVIEWS

L33

c AURPBEETBABHPE B BELNGEE, EettRNBRE
IKE| 2~3%,

- FURPUBNE RS KIEERTXBFE M 2 HRE . B RS
T, *BFEEWHEZE. INAIERE. XOFRERNILE. KK
ERFE RS

- BFHEROEZAMNENREYHIRZ, RRZHFEEEERBH, 2
MRt R R R, FEISUFIIBID AR — XK B iR.
- FENVE R EREA R RN N E T BT KBNS &N kT,
- FHEPBNRRINE T EEEE, RitED, EE28ME. EAM
BAETEEM. SMNE (SO ) PR (A - 1BRE ) PBIAAEIER~%
ETHERSLNTHNBRAERS ( “HEERE" ),
GETTNIZEZEAN, FRIENNZME (BEHE. 5. AWE
FFALERIESY ) £ BEANZENMAMEN . ETERNAESH, 5

BERIHRNER. o

Tt R, S5 RERERT 24.3% L IR A E
5 EEIETIE ™,

Il R4 = S 1L B
FLEALBRIEIX

YRR — TR E B IERR, % (BN &
K EEE AR5, SEMRNEEIRAR, 4T
AT LRI PR AR IR R R A . (R (LIRSS
oY ERAT ) NENESR, RERSEARKEX
B EREEL MBI AT, TietiTEGBE L4l
B, FENRERESWE 2 B, EARTIH, AT
KR e,

B, EAHENVRE, FIm T LAMCK B i
MoK, FEIBRE2EMNL Z00EMRE, hi11m
VPG 18 R IR 2 I T e Zs s M ) 20~30% 1Y
BEMER., FEBTRETT, B AR RREREK
FHLRE ™, ERRTL, A =R R T 2 Fh A
FHOTET, HhREENR TS, HRE (e )
FOREE AR P, BRSO E ) th R SRR B —
MEHERE 2,

21 AE BV RO 55 1 PR A B B LR RE DR 9 75 A A e
1P, S AR R SR R, thETRE RS B,
FFHIRRREZE BRI, MBRREYIE 25 3 5 iR S5 B
TR B IR . BEIR R @ R (T 28 B A 2 IR EUM
ZEE, ZEUEOUOAR IR AR, R {o R PR Joy B 0 e
IR RIER, FAEIUREE BEERESERBREN

B RFA, INATIRERETS (LHR 4457 )
ANICAZ BERG SR AT 4N ER A B E AR P, HIHB. Bk
IR BRI AR [A) BAT 2 SHA R 7= A= e, (2 e 19+
RRESE SRR A R R E BT A EIER B,

FHENBEFNEIREE S RV E 8B R%ER
T EAMIERER, XEERmERER AR, A
TEREA R RPN BE B & AR B, Bk ik,
BRI RS S IE R . K, PESUR R SRR B,
HRAEEE L, K2R, AHEIEELR EE RSB
MARRE A, EAR. . KBERRES
R AR, AR &AM 5 R A 1E P B —E5y .
EBESHIWIRATE RGN (A0 R B EN H B
Ra®™ masMNARRE R, M SR ) |
AN IR R (R Y, U R A T 60 23 b,

B =& R EHERNEE HEREAL, HS5RE0T™E
EERER B, BETLURE OF (OFEE) MRRET
18 (T IREE) L MBI L DU 38 IR RO WLt ™,
Hid 30% FBRE N TS, BEELBIIE (KT
BREE & AE) M, SF MR R W e A RE BRI R
SRR, HEE RN B .

MOLFE B, AF4ENURERE EZR SR MRS, B
R, SiRFESEREAMERamEELE ™, XFe
R AR AS R BE RS I TR RO HRE TS, SRR AE
SFHENRERETRE L, FIEERMEENAEE, EEE
PSR B RRRE ¥, AU R A R R R A A
A 60%, 14~36% AR R REMZE FN4AED, @A
Hhix—EL B 6.6%™, FEG L HENLE B E AP AR
ERR NS 2% 8 ARER 10 5 P, X — S7ERE R A%
AR P RS ENIESE, SR, 2T 4R B AR IR &
AR LR 28 XUIE 51 48 BRI 5 A PR e s L,
XATRES O HEE A& R AR A % Y,

LR

e 2 30 SF AN AR, IEERTINTRESR
RTZDVABARRTENRE > LML HinE (B8R
®1) . RFERTVESER A AENER R O BA & MARTE
IR CWP s B, {5 1990 £ ACR 4y 2 brafe ™ (%
J& CWP (5E X4 SR e ATA W, B 25 AR 5 HyiE

58 | Oct 2020 | Volume6

www.nature.com/nrrheum



YL, va

2.9~4.7%

R HT 9.3% [k

FRER/BE B E E ZREk it X

Al

0.7%

Bl 5=
e r
T

7 y

1 SN

~
N

<
{“‘
\

-l

S N

EKXT 3.6%

- I E51)2~2.6%

E 1 EARRSERERRAESGEHEGEH S X AENBHBRE, XASTHLIIOERNE, WIEBTEIRRITHREFR
f&EEE (LFESSQ; PURRERR) . MHKASENRIEMEFEESIT (COPCOLD; MRZERR) &, WittRREL
X B4 B R BT T {E1t, ACR 1990 7 4nE (IEEEE/R) 1 ACR 2010 28tk (L B8R ) o MEBEH, BFX
AR E T E, TEEEEBRTREXENRTER, * BINA ACR 1990 2 E£imfk, BIEHEMMNDABTRE, M

FIASRHERR A AR 77T o

e, DR s (BUEsui, sTios miEr) %) M
e (8 o4fis 18 s sirh 211 e SRR R8)
HABEH ARSI, 2AT, M AR ERYZE K
(RPRTRAEE, AR ERMENMAMKRNESR)

12011 4 ACR Frofe " LR IR E 4 e R
oL, HEGHTEASEZORER At d; A, RE
PRUEEFRARIER IO E R, BB A RmAY

CEIRBRIE AL T, 2016 S21THY 2010/2011 ACR 2
Frofe BRI T @B MRS, XhIE 2018 R A
{7 ACTION-APS <5 73 RIS W TRIERI L (B35 308 ™) |

TEFIE X EEPTEERS, £F 4N TIFH EERiE2 BK
(B AZEAARE) | HEIRFEAYE S, (BHEET
HMSCREISHIRE, AR, MR, JLEE
B RURE (i, X%, EESMEEEUR) . BrY
SEIRGE T SRR,

REVIEWS

NATURE REVIEWS | RHEUMATOLOGY

Volume 6

| Oct 2020 |59




REVIEWS

P AR 2 T (R AN B 65 ik 2 AE AR ED
25 R, IR AR T RTEEA B T2 WA i A ¥
T (E4E microRNA | EHAFEMEAST) , HE,
REHERRERL, X—WFsind TS me ",

RWEZ, THIVERIZETEREFAIRRE X, BT HER
RE R EE R Y, KK EREHE), B
X THERR W] RE R AR AR ST R A PO B R 2, 474
AU AR AFAE, RIS W 2 R 4 i F 52

R,

wtITA
BRI —SEEmE TR, UBheREEmRED
e B R R R R AT AR, X T B ERELF 4L

R A TH (BN A — AR IR ™ A pL) FsF 4N
I P (s s A ET A AR LR R A S, DA
BEREEARL) . 2019 6, &5 4ENURE i & R 5t
wHEpA A AR E TR (3%30"™) . &REET
F R XL TRORE I B G 21 4E R = A 2R 4L X i
BE, UEHEERSATH.

Faps, LAREF4ENURAV RIS, T2 — LA
WA ER, EEEATHRZWENERER (WREER
BLEI—7) o BEoh, KT RBISWIT G R 2 R r e
AR REgatt, FEIRAUER SN BT ARy
TR, O ERTT B RERIGTY , HRIE X 2B R
TTHYREE, PHELRRH T HAR KR,

FEHRIEAR | INHITBERERS MR AR TS .
cEIE CEBRSEEF * SRR

* HERIE I HRFE - SR SESE AR
QG IE RHEEL - dEiR S T RERR

: |

=

.

&5 (KEIH)

- Hiid MR

. BRE :
B3 |-

- Bk T
A :

B

- RIEF@IT605 4

N

BEMEZEEEL:

AR, BT RE

- TRRER

=F2

- MRS R
(BEBERS)

- EIHERILE

R EREEE1E:
LB kA
ERSELTR
EfEE I S EE1E
P2

LNz

HERR FE XE

=
&

FOpI D buk:i

cXf. SERFEFIEE
- FEURE

U BARHHE O H s WAHE

B2 FEZEARMBER. FHEIBERESR, RIS AWE. BAEE (HLE) , SEEEFENFEIBEK, BRE

BHIRE, XEERNZHEXEE, HbELEE (RE) .

60 | Oct 2020 | Volume6

www.nature.com/nrrheum



REVIEWS

® 1 FHABOS LTS ERE

TREE EREE EEA

ACR 1990 £ 4 £ T ZUHEBERIATDINRRE =

KRB W& ( BREERMN, B (=1118)
LERT ) o EsiE
B (MR EIRS T
B )

ACR 2010 WPIBYER. £ EX—RBAR, &

W2 WiR BERE NSRRI
0-19 Mit#r®

ACR 2011 % ACR WPIMfFER. AdE—RFR, &

LM ENE BERSNEHREBIMNN

& (ORITTAFRIT 0-19 Mit#e®

R RT3,

AR RIZET ) °

2016 FExt EHRBEX AL ANRXEF F

2010/2011 ACR EDANKE (AL HEL

TEARBIZHIE AT, B F0HIpXE ) M

BIEITHR &iE, T, BRI
KRR XEBEXN—
=)
WPI 8. ZEdE5—RFNR,
BERE NSRRI
0-19 Nit#r®

TN AAPT MSPRIER. REAEHE T

ZIZ TR FIBEAIH 0-9 DitE (B8

TRE. BB £B . 9.
BEEf. CEEAOBEE. TF
BRET (BEBH) . £
BEFDARE )

HRAER RS 2%
ik
TaE [TRRBREDS N AERER, EOF Y
%318
SSS hEIEMEFE  WPI=7HSSS=5; TWPI3-6 °

R, =MER (&S, HSSS=9
B INFIRES ) 8™
ERENSS BN E
— R SRR AE IR = RO AY
B9 (0-12 94 )

SSS thEIE i B
R, ZMER (5.
BB, AR ) 897
ERENSS 2L
B 6 NAREIRNT
FFEIREY B, L.
TSR S A0HIER
(0-12 2341 )

SSS o BB M) S FPIE

R, =R (&%,
TBER. INALRZS ) B9
ERENSS S50 E

HSSS =9

FERENEENE

HSSS =9
E5KRE

KUK FERERHIED 3 1B
RARE — TR D R 1 Rm

WPl =7 B SSS = 5; = WPI 3-6 5
EKLUKEHEREED 3 NA
BAERE—FhEE T 1 R R R R
IERBIEFENRBERE TS

(WPI #01SSS = %0 ) , XEF4ERAE

WPl = 7 B SSS = 5; = WPI 4-6 %

KUK FEHERERED 3 A

40

B 6 NERHEINIUT FEIRENISHEENN, TibHEM

R EE. LB, T WG EM RN TAE

5 98 S = ZE AN AR

hEZEEEREME MSP =6

TEEEERS o EEEEER NS E
IEREHBEL 3 NA

AAPT, XERBHFSRBALE, MSP, ZIAAR; SSS, FEIRTEEIFS; WPI, IIiZREER. @ WPIHEEHWXE. £BWH. GBWm. &

B (BRIKREF) . B (BHIAREF) . ZTFH, G 0. 5.

THE.ELEB. G LB EXEB. HRE. 06,

MER. BEER. ETE.

ATE. ZNBRRENE, b X—EITEXEROERBERITRENRARR S ER, MEFTREE (EFANATEILH ) . C&RF 2011 £4

IVERETBREENTRMNBDERE,

ST

X AT AEN LRIl 2R B R, NETE R P
LR ERER, REFRRE BN ERRE R D4
JEAT HEATE . IRERSA LIERE AU, X P54
THERENEAELFNETEREREE,

— R ANBER A ENRREIR (BEIRFRERS . %55, A
FURAREIR) BT ER = AR R 28 & Y, R
LEBERE L SIERISH e E =, 255 3185
2y “fibromyalgianess” Y LA B T NE, XNEER
FA FATDURRE L 4L RO FTREME ©%, 75/ A o fd
RFARRFRIT A EIE, AT LRI “A4ENLE

PR BRI EREERER, MY TR — MR
SPGB TR S S L IR E R, KT A5 TT5E
(ERfEE, HEImRSEER R ERIRIE, HREZNE, B
IR 1%7% BB EOR 2 BEtE

2 4E LR AN CWP mT LU I A 52— AT E & i
BEATIFAE O, iz (8 P A IR P54 e LI 52 Wi (7] 4
(FIQ) " R HABITHR (FIQR) "™ LR el PPtk &
(FAS) "7 o4l gs A A bR (FSC) ™ Fnm & e Re )
% 15 (PHQIS) ™, Z AR LF N & sl K PR
AN T 4I2E i (FIQ<39, FSC<12, PHQ15<5) "™,
EMBEERAERE, IGIRSE B ZREIIREREE

NATURE REVIEWS | RHEUMATOLOGY

Volume 6

| Oct 2020 |61



REVIEWS

fBRi% BB AL
A

AR — D EZRERR R ZRIA T8

o —HERUL, BRI A=R. EEAE. WERE
ﬁ%ﬁﬁ*iﬁﬁ%ﬁ%ﬁmoMéﬁiﬁ,%ﬁm*ﬁ
WEARL, CEESRFEBTNEEBL, K
PEPR” RN T, TR R T IR AR E (S SHUTDEE,
a4 PR A IR RIS ARUE SR 1E, BB 58
SEERRBOTIRI ., XMARETERAWHE RAZNELE
ME (RN SRR ) SRS RGRY A
A (FrA “ERMGERRE ) SRR, TR
BOUT, XA N 7RG A SRR, WHIEM
ST BON IZ BRI 1, RS R B N 127 R e
o EMPRE R S ENURERI MR —B, T IREUR
GEDRREA AR —S. WKL, FHRIUBEATFLF
R (AR R "7 B, Rk
s L IR P A & AR ANRURI (n AR RO
fg ) poE L.

“E

/:[H

1
15

FRRBFRRITR G E R

£/ 20 FH, IR ARCEHRE T B EIUH
AR UM T AR AR SR B A= W2 AL . BTRVIESE R,
AU B E KRR g R S R R AR, &
BIARBH L TR T REZEEXEREE (B, ENE
BT PR R 2R /D B I 73k B R AR R AR R g 7%
F7) B b s PO R S 2R B SRR B
L, REM R R TR L LR R (PR i)
BULRKATR (i) U, SRR, SN
BENFHIIEINEIE SRR AER AN (B
B S ERA O EY R Z R EAEH) P, 1A,
SRR, FEIREES SUEGFEERBIRE
AR E T IR D , R BEA = A HE AR g
5 PV ROIRIR, B RS R X AR R A 7E CWP AT L
[ B2 A 2 BT E AP AE .

XA B AL B R G Z AP e T
MEm. SEEFAME, 2F4EDmE 5 f R R i E)
P Wi (—Fi SR B E BT, LR EM)
HCEFHE O, AR R E S SRR IR (&
FERFER, B CRAEIRE) B - P2 Ee] At
BAR, AR ROR 2 KRR TREA T, 544k

AL SR S AT R B A RS AR — B, P4l R
R EE EARFRAEAD 5- BRI RE R R D 7K PR TR
12 DN & ST ¥l € Sl PN E AuN - e o5 R

, B ECRT B I I o R g R TR B R D e A
fsz g £ 1O,

T E XL B R SRR R e, (B IRE SRR
FAAUR KA RE N B —RR N, BETRUFE P&
ARIVER, BOLFENUREE RIS BRI R L,
9t B & B AR B R ' B E R R R S
e, URSLANRHERE0E LB ARG & L8
P UM BT X ARG EE R, Hfh & R SNER AR
AR —ElEH . XETUHHLH] < R TR 220
K 3 R,

ISP E
Sk B ANRRESR R OT BE 2 B Rl B  F IR,
TfIX EESN PR I F] BESR H oG T X — SR AT g e 7 MU

HRmEREFEIBERERENRR " - Ziksy
WU BRI E 51T 208 ) T B A DR AR
B TRRISNEDRIR (AnRTTRAE) , SMNAME R
BHEEES 5, T AR E /N 4 D) RERE RS SR RELT
AN R RS, R 2 UTIRIE AT AR B T e N 4
rhizds (SRR ERREN) MY, REX—RH
FTREXS AR AL R SRR UL AN, IRIEMRE SE R
GRILER, REH—MERRE, RI%E RS HMIERET AT
BECA A MY, X RN E SRR T AR
SR I R S BN 2 B S T AR S B B PRy
G TR A U, — SR g A R AL R — B 4 R

BEB R4, RO 4R R RN BT 2 2 |
R AARBIE AR DN AR E A EE, REX—%
AL AfEAR 1,

Uy

ALY ES

FA{FER ., V22T MR B N IR SR IR R £
FBALBR Rk ™, ST TIRE LT LR 5 U B2
Wi 1 IR E SRR, SRR BB HOTE I R L
Rz et SR BT R SRR ™, XA RE R H R IR H VIR
DFASE (HRV)  (HRV EH S RS IR R

A BRI B g 0 SfedR) P, — M EBRIBRILE,
RRE WA AR ENR R RIS ST, Ethxd

62 ] Oct 2020 | Volume6

www.nature.com/nrrheum



HIRE R

RERRERE

* BB K 33%E * RIE R

- VRIS S AR AR - ENERAR

EREERE SEER — - ERXE

L ERRAIF F JEZ R - MR AR TE

o { PHIRAN BT IR A 4Z 1 B - BEWHEZNE

(nEawR) CEEEER

ThER RED
AT Bt

AR (BEE#Eim. X9, RIEFeRAERm)

. WQZJ\
NFEMERE
shEBE —
g - EEGE R A B
(5t — B
- EEE
 GENNE REGE |

E3 AAAFEREEBRILEMGEEREZ AREOEIER, FHEIED
mANSAEIBEXNGEMERATNRARES T T EEE, SR E6H

BEER, BERE 7R N ISEE,%$1¢$D7H%( HAE ) FIhAR (TA%D - 1BRR )

HE, HWIAASSERHEEALRT ( “GEWER" ) NEERAERS, THE
m%T%ﬁﬁﬁm% (REEDPETR) NTBHEERT (AEEPETR) 2E
éfﬁﬁﬁ%oXﬁﬁﬁm%ul%mﬁtﬂmﬁ%ﬁﬁﬁ,@&ﬁ%mm%
RIEHN (Fl, BREBESXNEERE~EAEEN ) o DIRPZRKIGEGBE
Kz Eth oA EHENSRER, XMAREE Tm LB EM . 5i&
FTERAEMBERMEN, MEZTER CEMMIAG - BFRMHN, 5HT, 5- &
i,

R R, RS TN R BIRY R R, H B S R
M (B EEkE) "R £ A AU E R R,
ISP IRALIRIL R % (8 "7, (K HRV 54408 R & 5
TER AT A B N B, SRR B R R IR R
WA B L, AN, REE R 530k AR 61 fE
BEERT . BEEIEE RS RIS, XL AR
B AR Y, BT R SRR AR R R ATT 2
PO — BB R P, HdE R R X SRR T AR
TRIT LN RIS MR — S AR T ik 1,

UHIEZE, KRR —MRE RS, B
MURES, BARBRHE. HSTARER, K& H
INFTHO R A O B AR 2o 1, S T e AR A DU
AERIRIAS T (Blan, RACERIEBOAEER. XH
RUBAO = BUREE . [EREFAIRAEAL) BB A RO TR,
SN VIR SR EE AR F B S R R, DU BN S
VIR AR X 75 2 1, SR IL I RT DURR 9 3R
AT - TR EUR.

REVIEWS

F— N H R AR B A 1O B AR (L BT
FHATH %%ﬁAﬁ%FWFFM]m%EE%%ME%
HREAEE T, (BRI R 8 e R R L Y [

(0, R A B K S A PR 2 PR R, TRAESR PR AT,

BRAEFMZIRRE, FIRAHIALZAIER R P A
Y ARPEHAR ] 5 [ IR SURE, MR E R E,
BRI AT 5164 LM, M SEHARRE ", N,
TEHDERERIARER (R, IV AEIR) g8k
SEREEE SR S BT B A R &1 (G, s
NI BVIRIREIRE R,

FEAR, STHENURAL B 2 AR B B R AT RE &
FATREAR 2z ", CWP DI—Fhih K B E 14 RGHES
EIR T 2R ERMEAR "), (E AR T B th S e g e 1
HRERZR, 1975 FRI—TTFTREREN, BETENR
(PN R — N 2 RIB ) AR WA REAR 50T
FREROE SR th S E IR R R AU & EiR & 1Y, B
Tt sk, ImRiREe R, 25 EERs G Ty
&%@%ﬁ%ﬂﬂﬁ%%%%ﬁ%%%%ﬁﬁﬁ%”ﬂ

HEAh, —ESIEERET, HEIRFRERS S5 R EEIMELZ M TE R
MR M, T A B R ORI R, B0

A BERR T B 7 5 B R g 1,

li=tid

Tr & WEDURR RS SRR R ., i
i, NG, B INEE, ok R S R
FENRECEERET . MXNEX LS, P4 AL
EfER—MRASOEEEENRRE, MARS05E Y,
i, SFEVUBREREMSEAGTT ., FE L, BT
%N R EN G LSS ERTF TR A Y, EiX
— A, FRATER T MR TR AR IR T BT A B
BATNALFEAVRRIRIT Al 9y ARSI BEHAE. #
& 2ipiar L EGTy (B 4) o RAOTEMAIGTT RS,
A 4 fron, A5 T EULAR ST 4ERLR G T RO T
WY, BB R T ISR RS S AL SL i B T A
Fr. B b, RATEVGIRIHGZYIAT, E2REAR
HIE T R B B A iz U

BEHE

EHAAENBEEN N EEZSREWMREEER

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 63



REVIEWS

FIEA 25480 T i B SimstE Y, LB AR A e
FER—MEIERRERE, HEMBI XM, X—
REXREZ, TAMREL, REZIMEREERD, EX
MO AR R IR, WA T REHRR G E.
WRRIEFEE, MR EFENREEPEEESER,
Hm & H CEVREREOR TN, IR KPR R & ]
HILE R, XTI R CHREET B, %
FEAEFIE AR TR, 5N, TR, B4R
HEMRBRISTEAT AR iR B BRI B
SR FRVER R IEREARYS, HSINERBRE T,
MABE, EELEEE, EER, RETHEEAS
WA, BT LA B AR IR TR Ak SR B
FELGMIETE. Z5Wia T FTREE By TR MR R LR RN, (Han
RARAXER L BREEER, BERROELE
g 1,

s

EULAR ¢ T 4F 4L L8 B PR A B B DORIE T 74P 4
AUF B B e AR B RO 2, (ErE—RY o
U BRI . SHMABMR R, BEEXHE,
R iZEIERAE, A AR R DL B R, XA
EENFEHFSERT Y. R RERSE R SRR,
(R i /D FRE AR 5 RS P 28 1 R0 ) L o o RE AR S AL, 5 A
BWHERED, RAECATUMELENT R EERE
S RIIRE, (BB TRFAERASRELHEREE, JIZk
B A %o R 2 2 3 SR 1 AT BB R A Y, B IR LR O I
ERRIGEREEH 3 RE/D 20 peE B, XTEF,
REFENRBRENVE R AR FBIRET R AERHFRES
TR AR, ERRICRABHRN R EREEREA
P, ROHERTRA X TERERE " IEmE.

AR R A

-
BEHE CBT. AEARA/AL — AR AL, W
HOAMEAR (ST TH K BAEFRI
(REREEE) AEL) 5,
FRRARS
()
BT (REEEE)
~
CBT. fEBRAN/; 5 5h—FT AR fREEER. A HBER R
A R mammity | RN
(RERERE) A/HL R i N
A/ AL AT b
AT
Selple L BEFH (REEHHE)
CBT. fERAL/AL kAR KBS AL, W
HAMEAR %259 (113 %) BAERI
(REREEE)
AN —
 mEHE W LA aaT

[ BEHEMES [ Eftikm

B4 FHEMNBHIBGEIT R, XEBRTHNBEETAHEIBESZNRER, XREEARSE R (EEXPITFE) ,

B EULAR B3 Y A SLAF P MG R AR EM £, REE S EULAR Bz BT BEXHET, RINELRFMZEY
FOAEZAE6F7 FHE6 ( EULAR BIWEEIF TERRE, MARITIIERRE, MBS ) , FEFEXAP#HAN ‘M
AXHEES" [BEFBHE (&E) . DIEEY (RER) . AWETT (k86 ) s (Be )], HEEBEE, EETX
R MAFEIEETT AN A, WR—FF% ( TER2AWEST ) i, WRRIEBEEENZEEBIUGETT ht. ZAET
NN ATIRRSEE, MEIBKRIEESNZTENRGHT ML, CBT, IAKFTAIT A, TENS, KA BRI,

64 | Oct 2020 | Volume6 www.nature.com/nrrheum



ZGHRIT

23467 R IHLE O SRR et T U, %R
XM TTE, RIRER AR ERGET A AN, R
fRSZERIGIR RS 1Y, I R R ISR AR K RS
BUR L, BURRIKASG MR RE M, SRIg IR
S Y, AXTHE TR 8. IEEER KL
AN 259, X208 L AR R R I W AT 3% 2,

BINEEZs, FORSCGR AL ARy AT R, DuiAD
APPRBIIGTT A RENURIER AR B R AR IR A
35 5 N, RV BT IEI A K 25 O g R LA R
Fiks EERIRE T, TR LIk E 30% KRR
(P R AHOY 4 81 ™', G, BRE bR BER
AR, SHEha MR,

BEI& PIT AR I & G A 76 77 21 42 LR 77 T #D b 42 e
FIEAR, HH FDA #ite AT 4ellm, RAEN

=R/, HX W £ 4R B H AR IR 1% (A 52
M U, — TR g sridk U OBERIA, FEEEIS PRI IR T4

th, JERITHAROES 61", EENE, EESHE
FEHRAE, XA AT A B A AR . T
RREN AT SEGRA, 5 FTIRAERTE 9% 3 23% 2
], KT ROB A R AE 11.4% F) 27.2% = 7] "7,
SRR R Rz A I o P AR I i e DI BR . SRR
B, KEBE UY BORE L R e 45 SR R I AR R R 1
T, E5EE. PUMATAEIE, EEe. ARk
JHETRE .

Hix

HIRE %, TUERSGCT 2R TR aT M.
TEINEmE T 2258, BT b s AR E Y,
BIEEEITHOLE AR, Ein DA —Le2F el
AL 4 T R E MO B AT ——fi ik FDA
HEHE R TATT AP A URAO PRI ZS , RS ERIERIRE L
T sk T,

BRG], ARFMAELE M L 5 =IRR e H
5, (EREAEOALARAR ] Z2G T LT R R
MoPmAn R CCERRER) |, (EAS5 R 1,
BILEER a2 KB, BAEREE, Bk, B
BEER Y, ERTRTIBEERRA Y, W4
7 " R,

LEREZ, WA T A 4N ROV A PR U,
LT MR BB N TRE BT BE M DU M R AR R, TR R
R R AR, (B A i b ki B s ™, AT
BERRE T 20t AP P 2R 25l AT IRA R, iR (—
TR 32 AE DU, WEHER R 2 R A EDUER, HFER
AR ) BEAEE et T, R,
T H I O BT A 28250, THRE RO BN TE AR
AP M — IR B X AT 4R LR 2R R R 22
RS %, PHEBRETMAER. S 2EN u- R
ZREITHAADFIR 5- F i - £ L IR F AR B
(SNRI) i ##(EH ., KREIEERM, FMAERAEES &
MR F LGB IRTIRTT AR ™ T, BREX
LEZGHN TG T BRI R B, B R RIERETER
B, FYEEGEERA TR bR 1,

HERZG I Zo, R R LA M EIRZ Y,
qoienteIE, R DA SE BN PR BERR, (R A 4E L
Tezg B

Z RIS A IE R & S W7 A AR BURS
254y, Cochrane %2k " KA, % Z5¢EIGTT AP 4B AR
KR, ERAE, MEREET E B RS — TR mit,
AR, HTREGTFERENRRERIC, %25 RAEEBT 44N
B EERAE . BErE, —IhERRR B2 i
RGP oR, IX TR 25T RS A 4 DL BB & AR R T
ESE XS, GERR. Y7, BEIRIAE, fERAmmEs U™,

ABFIKfEZE, KRB SAERRKMREBRKAR,
AEEHE RL 100 MORERDEE KRR, HpOE Rk
# (THC) Fikmk# — 2 (CBD) ERAEXARETIITH,
KEFRIE 5T TEREbBE, — Mk & R THC 25047,
HA & THC A& #+%. Cochrane f)—Rssrik ™ gk
WA AZELLBEIEI T A 4R, aikmE (R ERIE) 1
EERRERRE. BT, CIFBA RN —Egk
B E R IR A A R Y, i, B AR
REAHF 4L th A 3540 VY, I THC S5 — Bt
BRI E R T e g W th, AR EE T RIFN
RENLIGIRIRSS ; A, EEEREERSGS =MEE{#t
R TIRIT R NUERVZS Y S5 R RRAYY T 3 AT TR A 1300
Bz, Hrh 200 FI% KRRE XL,

REVIEWS

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 65



REVIEWS

x2 BT ARNRHERGYMRERAR R

B % FDA #k # B8 7
FHEAFENZAY

BINERZ

EKTT  SNRI 2

KALE  SNRI 2

B KEM  =IREIINEREA &

EmEN SETRHAY fhall

DO BE RETRAY &

BLA# 7]

HEHM 5 RERENNE &

BIHRE  o-2 ZIEEF &

LY

HE% B RFEBYWE SNRI &

HRAERE HEREBRHR &

R Z

1y 1E] GABA e IER — & &
fEBRZA

BB Z

£k E(:iCE N e pES o] &

A A ZE

KL HGAME (DEAKE) &

KR HEYA (FRKREND &

SURFREAFO R R )

PR XA LB AR, BN

RETEHEAAERTIETT KRR

Z;E&E (169, 174, 184, 187, 203, 239-242]

Tl E B BT OsidE. Kk, 0T
FMERLGEAE *( 225 3CHk 242

B

OF. Ef. KREEN. REB. EHNMERLS ST

HE. L2 B2 ZH BUAEEEND

T, R KR BF. OT. EMAMERSGSIE®
X8 Zh. 0T Kok, E. FMERE. OhidE.
R0 FEFORE 1448

B, Bl Wik, k2. &5, LB, BENOT
Bl RNt EFFOAHE

K8, Lm. BE, @55 MBERR. BE. B
o+

TERE. L. K2 BASNRER. KEEN. MERE.
S, OF. IRoEFEO UK (E L

rghE, k2. Tl OT. BENE. BENER

FghE, L2 B OT OER . REEN/HD . KR
W FNIEE A ME

(Blg0, MEBAEBIHUINERES ) o UIRBRZAHN

BMERRTEMRBIEN, mitMasz ey altE AR E)Z/J%:FA% BFTRR RS, :Fﬁ?"ﬂ]l/ﬁ REEHRE, NSRS ER

BAMETr o SNRI, MEE - £F'E FIREIBIEIHIHF
FIE. EEIEBANE )
OENER . BREE ) o

BGYHASFRF. Hsz, BRIRTRTEEIER
eAREZY), BT ZEER, ROEHRE -2 R9R K
BGRAN, —ZEEER R R R R B IR
PSRRI M, Wit B EEEA AL, RALEE
Hrpuls, BETREREREEE 5k MY, XOR R G RS T
TRz PR & 7R T AR T R AR R P, i, &
BAEEARATE RS LR, 177 R 1Z M SNRI LA
IR, IRJERT RN AN TE 53 BN REM LA 25 R 35
FA—Fp ek, SNRIBCHU 5 R0 T B9 55 . ANER
FEERBENEE R, DURRSADUTEIZE &HH

o T —RNEBENRB R LS
. AR ( WEH. &%‘JJU_\ FLAEREAIREZE ) A8 ARt (K, 5. SMmER

7
WA

, HEERABIPRES SR (2.

Rl RIZe 4t B R AE R Al gT PO it AT TR,

IR
INEIT AT B R 1R IT SRR LIR B T2 R G RS B 10
ORI, %07 B AEH B B IR SER AR R B ANIE B
T, TS A2 R SREE AT, AT N
FOIBOL T, e AR R % SR oy B, A TRE R
HIP R TR I EIFIE R BRI AR R (ariTR) .
—IRALGERR ™" i, A REH R, BT
AT (EREEZHEINETTATE) NEBEERE. Sk

66 | Oct 2020

| Volume 6

www.nature.com/nrrheum



THRERIIG 28 75 T ] RE L BE S W AP B, 515 24 a2
HAAR2g 8205 i ARG TR B E A BRI ke . A
FTATT R R AP AR BB R B A L, RO X AR T3 AT
USSR n Tt skig , R DI, XA
REBRAEE AR, EdEN—FELTHR TXHHER
W7E, —IERN BITRIERT TG | FRAM TEHE

R PoRaT S (Wir@dERK) TTeEE T —
& B 2,
E 25817

ELGBIGTT B AT I, WERA kb’
B BT Tk, 2014 RS GIT R, XETGER
% YEgOn A LR IS AT LR 1 25 ia T . T, BT
XS FTRI TR IR S, IEET R EE L, XM

Bk Z 3 R E— RS L, SR, TEIRIT 44N RY
EULAR W E& T & MAE5 7%, FRBaTrED
FIHARGR T £ AR BIATT (IR OET) Y,
IRIBREA, ATRMERIEE RIFRIBRE], wTLIRAAEZG 3L
BRIEHE. THEZNME TSR ARG EIGIT T,

kiFo KT EIESITE, XETEETHOKRYSTY
W, EREEETER. BREMKT. XEHEE SRS
WA TR ZaER Y, iR EF AT A H
INHRIREE, MoK E—SEREER, EF2RUNEZR T
HZRa, BoRE A LSS & MR (Fln, 2
IEAENTEEREKE, ERE SRR AEER
BN B mboh) MY, EETRSRESREN
AR, EEAUINARE—f—&ar ™ X
07 ERIVERALE A R Ti0e, ERTeER—ME N iF £
MR, SOERINEIE R R M AR EIER,

X, SFHEM. K%, ST inE—fEgte
A “RREATE , SR ST R R E R,
XECTRANE L B RIBE AR, 45 & DI BA RIS,
PRI ZE sy a7 P17 R, XS5 R e TR T AT 4L U T
AN Z 2R, 45 R KIS LT 4N RE R AR 5C By fn e
R, JE57. AR, BORAAEE RERSHBENE, BTV

RIERE, GRS HAmSE., ARENSRBIES
TR AL AT W AT TR A, SRR IR T

HAERIF L A BERRGER, Kzl aEEd

W 5 | AR I Y R R4 R e SR PR ) — i i B B A5
TiE =,

IEZ, IERRETXHOARGL, BRERREEARH
Wi B AR, XA EARTINAT AT, BAE
A BARTRE R AE R AT A BEAE, e B IR] B Xt PR X
A — e E—THRANLAS R IR T 0 T X P AT i 2
[RIFZES, SR FRIIE QAT a2 4R R & AAE IR
AT AT A Y,

INREE A AT N R BB B A R 3R R RE AT 4T 4R L
FEERH AR, FOUIE SRS AR T I U
R EFER R TENRIZE & ERVEF 2 7 I ER G /N B S5 %2
M, AOHED. fERE. REERAIARGE R PP, KM, RE
FEATA I BUSRSE R R AR ER, (EH TR0
FUIER T ERE, HACRIIAHE ., —FameHE s 3
Mo ARG 3, ATV ETERINT AT EAIE &2
fy—FhrhiE R, PRI gT 2 R, BE AU IETT
AT LAME LT 4E AR R RO DD RE RS EL R MmN 25 Wi T B
BERRYEGE, MIMIESE T B OB RIEEE,

BREA, R EN=FE, HIRCAE5E =R
SR, DR RRORE 2 BT T R AR AR ARV T B e T
AR, 2017 FH— TR S PRI TR (B4
AEHUR B RTRERUTRTT JTEERIIE 11, RO Ah 5 B A IUAE

STREEE RN MGE T BB R AR R (W5 54 ()
8, 12, 145126 ), FH B e n 15 4 B

i 34~ A ROBETARSIR] 27, kT, B TIESRAOIR B AR E
BRFEITEG R AT,

ft&o THAREEEE IFRHRIAT, FAEAE
FOIESE TR & i, EULAR SR HH AT RVE R EH) Y,
AN ES R AT P BRI T T O B R AR O T 2D
M, REMABRHRETURWMASE® (BBHL) Ry
AR,

Hftr 0, BT R EAAREARGER, Flanks)
Wi T BENRGE (FlanfyT Rk gRTiE) AsRRE (B0
M) o 2018 £, —IRZAESHT MY HREE T HGIEYE, %
MG R R, G . AT T 4T 4
WU BB B R AN AE S e (f8H FIQ WUE) A AR,

REVIEWS

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 67



REVIEWS

REERI S AR ZE . DT R,
JEERJEAE I R AL RO AR (L5 [ A Y,
WS TEERTE PN gl Y, SEsATE
K, BUMRENBIHIRE, REH

I R SRR S

WREF REAR . FEYRE R KR R
B (5031 P RSBORD 28 AR RIS ) AT R 2 B (LT

—FRA RIS 7ETT ik P,

R P RB, R T AR 4 LR RS T T A
By, RUEEUERM, BRSO AR S BOE R R FE0R
MRS M AH R . 5T
PR RS
TRAER ) BRREDELL

BN, i HaX A
TR sT A, E8 AL
FFMAEIR (JFEFF A0 FE 0T

U5 6 N ALLE P,

IR 5 A W R 2 AT £ 4N LR 5 & AL RV I PR AT LA
T AN IR, R

IEMESEEEC eIt g3l
TR E LY
TE PR A

BEH

1.

Queiroz, L P. Worldwide epidemiology of fibromyalgia
Curr. Pain. Headache Rep. 17, 356 (2013).

Jones, G. T. et al. The prevalence of fibromyalgia in
the general population: a comparison of the American
College of Rheumatology 1990, 2010, and modified
2010 classification criteria Arthritis Rheumatol. 67,
568-575 (2015).

Perrot, S. Fibromyalgia: a misconnection in a multicon-
nected world? Eur. J. Pain. 23, 866—-873 (2019).
Macfarlane, G. J. et al. EULAR revised recommen-
dations for the management of fibromyalgia Ann.
Rheum. Dis. 716, 318-328 (2017).

Branco, J. C et al. Prevalence of fibromyalgia: a survey
in five European countries. Semin. Arthritis Rheum.
39, 448-453 (2009).

Chaaya, M. et al. High burden of rheumatic diseases
in Lebanon: a COPCORD study. Int. J. Rheum. Dis.
15, 136-143 (2011).

Nakamura, I. et al. An epidemiologic internet survey
of fibromyalgia and chronic pain in Japan. Arthritis
Care Res. 66, 1093—1101 (2014).

Turhanoglu, A D. et al. The epidemiological aspects
of fibromyalgia syndrome in adults living in Turkey: a
population based study. J. Musculoskelet. Pain 16,
141147 (2008).

Guermazi, M. et al. [Fibromyalgia prevalence in Tuni-
sia]. Tunis. Med. 86, 806—811 (2008).

Rodrigues Senna, E. et al. Prevalence of rheumatic dis-
eases in Brazil: a study using the COPCORD approach.
J. Rheumatol. 31, 594-597 (2004).

White, K P., Speechley, M., Harth, M. & Ostbye, T. The
London fibromyalgia epidemiology study: the preva-
lence of fibromyalgia syndrome in London, Ontario. J.
Rheumatol. 26, 1570—1576 (1999).

Vincent, A et al. Prevalence of fibromyalgia: a pop-
ulation-based study in Olmsted County, Minnesota,
utilizing the Rochester epidemiology project Arthritis
Care Res. 65, 786—792 (2013).

A SE 2 A,
5 (Felbk. DLNFIALEE) Basrofos sk s

20.

21.

22.

23.

XEHNEH  dE

oy
e S A V|
&%

HHE,
s STENVR B E KR

AIRERIR T

2~3 FESR IR YR T PSR RN B R HE FT R
BT B P T
ek 22 G0 1 et o A R e O i A A A R R R

%, HIGIBRA LN B A A FARE, R OFR R

BB T SHVINE R B Z B T U R 18

R ER WAL ERE (L

TFARELVE RIEE R, P Y - D - iR R R E R

TELT 2 958 A0S ek P8 0 T ) B 20k H 2345 FIIA AT 27,

How Rk oy FagEfy

HRERAER, BHEKEERENME

HAME) FOtE RIRBER i3

FEA IR R S R ERE R 2808

I7, BARZGERATT R R LUR B e A M
MMEALIETTRIRE STELT 4R R S R LSS . B,
UL IRSPE T DR S

FIHERLIEE

XMERN,
TR fiR
XA R A0 2F 4E LR A

HIEFEGTTRCR, BIEFIARRIRK

FAERIZT AN 8 8 WA R TE AT, IXEEEE R S0br [
PRy, DUEREAHL, REREATIEEN,

T 05 oK R AL R S G R P, IR V%R R

— MR B TE

Scudds, R A, Li, E. K M. & Scudds, R J. The preva-
lence of fibromyalgia syndrome in Chinese people in
Hong Kong. J. Musculoskelet. Pain 14, 3—11 (2006).
Ablin, J. N. et al. Prevalence of fibromyalgia in the Is-
raeli population: a population-based study to estimate
the prevalence of fibromyalgia in the Israeli population
using the London Fibromyalgia Epidemiology Study
Screening Questionnaire (LFESSQ). Clin Exp Rheuma-
tol 30, 39-43 (2012).

Prescott, E. et al. Fibromyalgia in the adult danish
population. I. A prevalence study. Scand. J. Rheuma-
tol. 22, 233-237 (1993).

Salaffi, F. et al. Prevalence of musculoskeletal con-
ditions in an Italian population sample: Results of a
regional community-based study. I. The MAPPING
study. Clin. Exp. Rheumatol. 23, 819-828 (2005).
Spaeth, M. Epidemiology, costs, and the economic
burden of fibromyalgia Arthritis Res. Ther. 11, 2-3
(2009).

Héuser, W., Sarzi-Puttini, P. & Fitzcharles, M. A Fibro-
myalgia syndrome: under-, over- and misdiagnosis.
Clin. Exp. Rheumatol. 37, 90-97 (2019).

Lachaine, J., Beauchemin, C. & Landry, P.-A Clinical
and economic characteristics of patients with fibromy-
algia syndrome. Clin. J. Pain 26, 284—-290 (2010).
Berger, A, Dukes, E., Martin, S,, Edelsberg, J. & Oster,
G. Characteristics and healthcare costs of patients
with fibromyalgia syndrome. Int. J. Clin. Pract. 61,
1498-1508 (2007).

Knight, T. et al. Health-resource use and costs as-
sociated with fibromyalgia in France, Germany, and
the United States. Clinicoecon. Outcomes Res. 5,
171-180 (2013).

Lacasse, A, Bourgault, P. & Choiniére, M. Fibromyal-
gia- related costs and loss of productivity: a substantial
societal burden BMC Musculoskelet. Disord. 17, 168
(2016).

Guymer, E. K, Littlejohn, G O, Brand, C K & Kwiatek,

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

R4 Z [ ZRETT BAR.

TE%ERTF 2020510 A6 H

R A Fibromyalgia onset has a high impact on work
ability in Australians. Intern. Med. J. 46, 1069—-1074
(2016).

Gracely, R H., Grant, M. A & Giesecke, T. Evoked pain
measures in fibromyalgia Best Pract. Res. Clin. Rheu-
matol. 17,593-609 (2003).

Koroschetz, J. et al. Fibromyalgia and neuropathic
pain — differences and similarities. A comparison of
3057 patients with diabetic painful neuropathy and
fibromyalgia BMC Neurol. 11, 55 (2011).

Rehm, S. E. et al. A cross-sectional survey of 3035
patients with fibromyalgia: subgroups of patients with
typical comorbidities and sensory symptom profiles.
Rheumatology 49, 1146-1152 (2010).

Rossi, A et al. Fibromyalgia and nutrition: what news?
Clin. Exp. Rheumatol. 33, S117-5125 (2015).
Bossema, E. R, Van Middendorp, H., Jacobs, J. W. G,
Bijlsma, J. W. J. & Geenen, R Influence of weather on
daily symptoms of pain and fatigue in female patients
with fibromyalgia: a multilevel regression analysis.
Arthritis Care Res. 65, 1019-1025 (2013).

Staud, R, Robinson, M. E., Weyl, E. E. & Price, D. D.
Pain variability in fiboromyalgia is related to activity
and rest: role of peripheral tissue impulse input J.
Pain 11, 1376-1383 (2010).

Casale, R et al. Fibromyalgia and the concept of resil-
ience. Clin. Exp. Rheumatol. 37, 105—-113 (2019).
Sandikgl, S. C. & Ozbalkan, Z Fatigue in rheumatic
diseases. Eur. J. Rheumatol. 2, 109-113 (2015).
Kleinman, L et al. Assessment of sleep in patients with
fibromyalgia: qualitative development of the fibromy-
algia sleep diary. Health Qual. Life Outcomes 12, 111
(2014).

Bennett, R M., Jones, J., Turk, D. C, Russell, I. J. &
Matallana, L An internet survey of 2,596 people
with fibromyalgia BMC Musculoskelet. Disord. 8, 27
(2007).

Class, J. M. Review of cognitive dysfunction in fibro-

68 | Oct 2020

| Volume 6

www.nature.com/nrrheum



35.

36.

317.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

myalgia: a convergence on working memory and at-
tentional control impairments. Rheum. Dis. Clin. North
Am. 35, 299-311 (2009).

Walitt, B. et al. The longitudinal outcome of fibromy-
algia: a study of 1555 patients. J. Rheumatol. 38,
2238-2246 (2011).

Ifergane, G, Buskila, D., Simiseshvely, N., Zeev, K &
Cohen, H. Prevalence of fiboromyalgia syndrome in
migraine patients. Cephalalgia 26, 451-456 (2006).
Mathieu, N. [Somatic comorbidities in irritable bowel
syndrome: fibromyalgia, chronic fatigue syndrome,
and interstitial cystitis]. Gastroenterol. Clin. Biol. 33,
S$17-S25 (2009).

Nickel, J. C et al. Interstitial cystitis/painful bladder
syndrome and associated medical conditions with an
emphasis on irritable bowel syndrome, fibromyalgia
and chronic fatigue syndrome. J. Urol. 184, 1358—
1363 (2010).

Kalichman, L Association between fibromyalgia and
sexual dysfunction in women. Clin. Rheumatol. 28,
365-369 (2009).

Arnold, L M. et al. AAPT diagnostic criteria for fibro-
myalgia J. Pain 20, 611-628 (2018).

Solano, C et al. Autonomic dysfunction in fibromyal-
gia assessed by the composite autonomic symptoms
scale (COMPASS). J. Clin. Rheumatol. 15, 172-176
(2009).

Vincent, A et al. A report of the autonomic symptom
profile in patients with fibromyalgia J. Clin. Rheuma-
tol. 20, 106—108 (2014).

Wolfe, F. et al. The American College of Rheumatology
1990 Criteria for the Classification of Fibromyalgia
Report of the Multicenter Criteria Committee. Arthritis
Rheum. 33, 160—172 (1990).

Yunus, M. B. & Aldag, J. C. Restless legs syndrome
and leg cramps in fibromyalgia syndrome: a controlled
study. BMJ 312, 1339 (1996).

Viola-Saltzman, M., Watson, N. F., Bogart, A, Gold-
berg, J. & Buchwald, D. High prevalence of restless
legs syndrome among patients with fibromyalgia: a
controlled cross-sectional study. J. Clin. Sleep Med. 6,
423427 (2010).

Stehlik, R, Arvidsson, L & Ulfberg, J. Restless legs
syndrome is common among female patients with
fibromyalgia Eur. Neurol. 61, 107—111 (2009).

Jones, K D., Horak, F. B., Winters-Stone, K, Irvine, J.
M. & Bennett, R M. Fibromyalgia is associated with
impaired balance and falls. J. Clin. Rheumatol. 15,
16-21 (2009).

Galvez-Sanchez, C M., Duschek, S. & Del Paso, G A
R Psychological impact of fibromyalgia: current per-
spectives. Psychol. Res. Behav. Manag. 12, 117-127
(2019).

Gonzalez, E., Elorza, J. & Failde, |. Fibromyalgia and
psychiatric comorbidity: their effect on the quality
of life patients. Actas Esp. Psiquiatr. 38, 295-300
(2010).

Kessler, R C et al. The epidemiology of major depres-
sive disorder: results from the National Comorbidity
Survey Replication (NCS-R). JAMA 289, 3095-3105
(2003).

Dreyer, L, Kendall, S, Danneskiold-Samsoe, B., Bar-
tels, E. M. & Bliddal, H. Mortality in a cohort of Dan-
ish patients with fibromyalgia: Increased frequency of
suicide. Arthritis Rheum. 62, 3101-3108 (2010).

Gill, H. et al. The prevalence of suicidal behaviour
in fiboromyalgia patients. Prog. Neuropsychophar-
macol. Biol. Psychiatry https://doi.org/10.1016/
j.pnpbp.2020.110078 (2020).

Bennett, R M. Fibrositis: misnomer for a common
rheumatic disorder. West. J. Med. 134, 405-413
(1981).

Wolfe, F. et al. Fibromyalgia criteria and severity scales
for clinical and epidemiological studies: a modification
of the ACR preliminary diagnostic criteria for fiboromy-
algia J. Rheumatol. 38, 1113—1122 (2011).

Wolfe, F. et al. The American College of Rheumatology
preliminary diagnostic criteria for fibromyalgia and
measurement of symptom severity. Arthritis Care Res.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

1.

72.

73.

T4.

75.

76.

77.

78.

62, 600-610 (2010).

Wolfe, F. et al. 2016 Revisions to the 2010/2011 fi-
bromyalgia diagnostic criteria Semin. Arthritis Rheum.
46, 319-329 (2016).

Atzeni, F. et al. One year in review 2019: fibromyalgia
Clin. Exp. Rheumatol. 37, S3-S10 (2019).

Perrot, S., Bouhassira, D. & Fermanian, J. Develop-
ment and validation of the fibromyalgia rapid screen-
ing tool (FiRST). Pain 150, 250-256 (2010).

Baron, R et al. Improving the primary care physicians’
decision making for fibromyalgia in clinical practice:
development and validation of the fibromyalgia detec-
tion (FibroDetect®) screening tool. Health Qual. Life
Outcomes 12, 128 (2014).

Salaffi, F. et al. Development and validation of the
Simple Flbromyalgia Screening questionnaire for im-
proving the recognition of fibromyalgia in daily prac-
tice. Clin. Exp. Rheumatol. 38, 9—16 (2019).

Yunus, M. B. Central sensitivity syndromes: a new par-
adigm and group nosology for fibromyalgia and over-
lapping conditions, and the related issue of disease
versus illness. Semin. Arthritis Rheum. 37, 339-352
(2008).

Wolfe, F. Fibromyalgianess. Arthritis Care Res. 61,
715-716 (2009).

Salaffi, F., Di Carlo, M., Arca, S. & Galeazzi, M. Cate-
gorisation of disease severity states in fibromyalgia:
a first step to support decision-making in health care
policy. Clin. Exp. Rheumatol. 36, 1074—1081 (2018).
Davis, F. et al. Characterizing classes of fibromyalgia
within the continuum of central sensitization syn-
drome. J. Pain Res. 11, 2551-2560 (2018).
Ballantyne, J. C & Sullivan, M. D. Intensity of chronic
pain — the wrong metric? N. Engl. J. Med. 373,
2098-2099 (2015).

Salaffi, F., Sarzi-Puttini, P., Ciapetti, A & Atzeni, F.
Clinimetric evaluations of patients with chronic wide-
spread pain. Best Pract. Res. Clin. Rheumatol. 25,
249-270 (2011).

Burckhardt, C S, Clark, S. R & Bennett, R M. The
fibromyalgia impact questionnaire: development and
validation J. Rheumatol. 18, 728-733 (1991).
Bennett, R M. et al. The Revised Fibromyalgia Impact
Questionnaire (FIQR): validation and psychometric
properties. Arthritis Res. Ther. 11, R120 (2009).
Salaffi, F. et al. Psychometric characteristics of the
Italian version of the revised Fibromyalgia Impact
Questionnaire using classical test theory and Rasch
analysis. Clin. Exp. Rheumatol. 31, S41-S49 (2013).
Salaffi, F. et al. Development and validation of the
self-administered Fibromyalgia Assessment Status:
a disease-specific composite measure for evaluating
treatment effect Arthritis Res. Ther. 11, R125 (2009).
lannuccelli, C et al. Psychometric properties of the Fi-
bromyalgia Assessment Status (FAS) index: a national
web-based study of fibromyalgia Clin. Exp. Rheumatol.
29, $49-S54 (2011).

Héauser, W. et al. Validation of the fibromyalgia survey
questionnaire within a cross-sectional survey. PLoS
ONE 7, e37504 (2012).

Hauser, W., Brahler, E., Wolfe, F. & Henningsen, P.
Patient Health Questionnaire 15 as a generic measure
of severity in fibromyalgia syndrome: surveys with
patients of three different settings. J. Psychosom. Res.
76, 307-311 (2014).

Kosek, E. et al. Do we need a third mechanistic
descriptor for chronic pain states? Pain 157, 1382—
1386 (2016).

Yunus, M. B. Central sensitivity syndromes: a unified
concept for fibromyalgia and other similar maladies. J.
Indian Rheumatol. Assoc. 8, 27-33 (2000).
Borchers, A T. & Gershwin, M. E. Fibromyalgia: a
critical and comprehensive review. Clin. Rev. Allergy
Immunol. 49, 100-151 (2015).

Ceko, M., Bushnell, M. C & Gracely, R H. Neurobiolo-
gy underlying fibromyalgia symptoms. Pain Res. Treat.
https://doi.org/10.1155/2012/585419 (2012).
Desmeules, J. A et al. Neurophysiologic evidence for
a central sensitization in patients with fibromyalgia

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

REVIEWS

Arthritis Rheum. 48, 1420-1429 (2003).

Sorensen, J., Graven-Nielsen, T., Henriksson, K G,
Bengtsson, M. & Arendt-Nielsen, L Hyperexcitability
in fioromyalgia J. Rheumatol. 25, 152—155 (1998).
Staud, R, Vierck, C J., Cannon, R L, Mauderli, A P.
& Price, D. D. Abnormal sensitization and temporal
summation of second pain (wind-up) in patients with
fibromyalgia syndrome. Pain 91, 165—-175 (2001).
McDermid, A J., Rollman, G B. & McCain, G A Gen-
eralized hypervigilance in fibromyalgia: evidence of
perceptual amplification Pain 66, 133—144 (1996).
Geisser, M. E. et al. A psychophysical study of auditory
and pressure sensitivity in patients with fibromyalgia
and healthy controls. J. Pain 9, 417422 (2008).
Martenson, M. E. et al. A possible neural mechanism
for photosensitivity in chronic pain. Pain 157, 868—
878 (2016).

Harris, R E. & Clauw, D. J. How do we know that the
pain in fibromyalgia is “Real”? Curr. Pain Headache
Rep. 10, 403-407 (2006).

Gracely, R H., Petzke, F., Wolf, J. M. & Clauw, D. J.
Functional magnetic resonance imaging evidence of
augmented pain processing in fibromyalgia Arthritis
Rheum. 46, 13331343 (2002).

Cook, D. B. et al. Functional imaging of pain in pa-
tients with primary fibromyalgia J. Rheumatol. 31,
364—378 (2004).

Burgmer, M. et al. Altered brain activity during pain
processing in fibromyalgia Neuroimage 44, 502—-508
(2009).

Jensen, K B. et al. Evidence of dysfunctional pain
inhibition in fibromyalgia reflected in rACC during pro-
voked pain Pain 144, 95—-100 (2009).

Dehghan, M. et al. Coordinate-based (ALE) meta-anal-
ysis of brain activation in patients with fibromyalgia
Hum. Brain Mapp. 37, 1749-1758 (2016).
Napadow, V. et al. Intrinsic brain connectivity in fi-
bromyalgia is associated with chronic pain intensity.
Arthritis Rheum. 62, 2545-2555 (2010).

Pujol, J. et al. Mapping brain response to pain in
fibromyalgia patients using temporal analysis of fMRI.
PLoS ONE 4, 5224 (2009).

Jensen, K B. et al. Patients with fibromyalgia display
less functional connectivity in the brain’s pain inhibito-
ry network Mol. Pain 8, 32 (2012).

Julien, N., Goffaux, P., Arsenault, P. & Marchand, S.
Widespread pain in fibromyalgia is related to a deficit
of endogenous pain inhibition. Pain 114, 295-302
(2005).

Vierck, C. J. et al. The effect of maximal exercise
on temporal summation of second pain (windup) in
patients with fibromyalgia syndrome. J. Pain 2, 334—
344 (2001).

Normand, E. et al. Pain inhibition is deficient in chron-
ic widespread pain but normal in major depressive
disorder. J. Clin. Psychiatry 72, 219-224 (2011).
Lutz, J. et al. White and gray matter abnormalities in
the brain of patients with fibromyalgia: a diffusion-
tensor and volumetric imaging study. Arthritis Rheum.
58, 3960-3969 (2008).

Russell, I. J. et al. Elevated cerebrospinal fluid levels
of substance P in patients with the fibromyalgia syn-
drome. Arthritis Rheum. 37, 1593—1601 (1994).
Harris, R E. et al. Decreased central mu-opioid re-
ceptor availability in fibromyalgia J. Neurosci. 27,
10000-10006 (2007).

Baraniuk, J. N., Whalen, G, Cunningham, J. & Clauw,
D. J. Cerebrospinal fluid levels of opioid peptides in
fibromyalgia and chronic low back pain BMC Muscu-
loskelet. Disord. 5, 48 (2004).

Russell, 1. J., Vaeroy, H., Javors, M. & Nyberg, F. Ce-
rebrospinal fluid biogenic amine metabolites in fibro-
myalgia/fibrositis syndrome and rheumatoid arthritis.
Arthritis Rheum. 35, 550-556 (1992).

Yunus, M. B., Dailey, J. W., Aldag, J. C, Masi, A T. &
Jobe, P. C Plasma tryptophan and other amino acids
in primary fibromyalgia: a controlled study. J. Rheu-
matol. 19, 90-94 (1992).

Wood, P. B. et al. Fibromyalgia patients show an ab-

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 69


https://doi.org/10.1016/j.pnpbp.2020.110078
https://doi.org/10.1016/j.pnpbp.2020.110078
https://doi.org/10.1016/j.pnpbp.2020.110078
https://doi.org/10.1155/2012/585419

REVIEWS

103.

104.

105.

106.

107.

108.

109.

110.

111,

112.

13.

114.

115.

116.

1n7.

118.

119.

120.

122.

123.

124,

normal dopamine response to pain Eur. J. Neurosci.
25, 3576-3582 (2007).

Wood, P. B. et al. Reduced presynaptic dopamine
activity in fibromyalgia syndrome demonstrated with
positron emission tomography: a pilot study. J. Pain 8,
51-58 (2007).

Harris, R E. Elevated excitatory neurotransmitter levels
in the fibromyalgia brain Arthritis Res. Ther. 12, 141
(2010).

Foerster, B. R et al. Reduced insular y-aminobutyric
acid in fibromyalgia Arthritis Rheum. 64, 579-583
(2012).

Arnold, L M. et al. Family study of fibromyalgia Arthri-
tis Rheum. 50, 944-952 (2004).

Stormorken, H. & Brosstad, F. Fibromyalgia: family
clustering and sensory urgency with early onset indi-
cate genetic predisposition and thus a “true” disease.
Scand. J. Rheumatol. 21, 207 (1992).

Buskila, D., Neumann, L, Hazanov, I. & Carmi, R
Familial aggregation in the fibromyalgia syndrome.
Semin. Arthritis Rheum. 26, 605-611 (1996).

Ablin, J. N. & Buskila, D. Update on the genetics of the
fibromyalgia syndrome. Best Pract. Res. Clin. Rheuma-
tol. 29, 20-28 (2015).

Smith, S. B. et al. Large candidate gene association
study reveals genetic risk factors and therapeutic tar-
gets for fibromyalgia Arthritis Rheum. 64, 584-593
(2012).

Haliloglu, S, Carlioglu, A, Akdeniz, D., Karaaslan, Y. &
Kosar, A Fibromyalgia in patients with other rheumatic
diseases: prevalence and relationship with disease ac-
tivity. Rheumatol. Int. 34, 1275-1280 (2014).

Fan, A et al. Frequency of concomitant fibromyalgia
in rheumatic diseases: monocentric study of 691 pa-
tients. Semin. Arthritis Rheum. 47, 129-132 (2017).
Affaitati, G. et al. Effects of treatment of peripheral
pain generators in fibromyalgia patients. Eur. J. Pain
15,61-69 (2011).

Doppler, K, Rittner, H. L, Deckart, M. & Sommer, C
Reduced dermal nerve fiber diameter in skin biopsies
of patients with fibromyalgia Pain 156, 2319-2325
(2015).

Clauw, D. J. What is the meaning of “small fiber
neuropathy” in fibromyalgia? Pain 156, 2115-2116
(2015).

Ren, K & Dubner, R Interactions between the immune
and nervous systems in pain. Nat. Med. 16, 1267—
1276 (2010).

Sarzi-Puttini, P. et al. Anti-polymer antibodies are
correlated with pain and fatigue severity in patients
with fibromyalgia syndrome. Autoimmunity 41, 74—79
(2008).

Bazzichi, L et al. Association between thyroid autoim-
munity and fibromyalgic disease severity. Clin. Rheu-
matol. 26, 2115-2120 (2007).

Cassisi, G, Sarzi-Puttini, P. & Cazzola, M. Chronic wide-
spread pain and fibromyalgia: could there be some
relationships with infections and vaccinations? Clin.
Exp. Rheumatol. 29, S118-S126 (2011).

Wormser, G. P. et al. Long-term assessment of fibromy-
algia in patients with culture-confirmed Lyme disease.
Arthritis Rheumatol. 67, 837-839 (2015).

. Hauser, W., Kosseva, M., Uceyler, N., Klose, P. &

Sommer, C Emotional, physical, and sexual abuse in
fibromyalgia syndrome: a systematic review with me-
ta-analysis. Arthritis Care Res. 63, 808—-820 (2011).
Hauser, W. et al. Self-reported childhood maltreat-
ment, lifelong traumatic events and mental disorders
in fibromyalgia syndrome: a comparison of US and
German outpatients. Clin. Exp. Rheumatol. 33, S86—
S92 (2015).

Paras, M. L et al. Sexual abuse and lifetime diagnosis
of somatic disorders. JAMA 302, 550 (2009).

Meeus, M. et al. Heart rate variability in patients
with fibromyalgia and patients with chronic fatigue
syndrome: a systematic review. Semin. Arthritis
Rheum.43, 279-287 (2013).

. Furlan, R et al. Abnormalities of cardiovascular neural

control and reduced orthostatic tolerance in patients

126.

127.

128.

129.

130.

131.

132.

133.

134,

135.

136.

137.

138.

139.

140.

141,

142.

143.

144.

145.

146.

with primary fibromyalgia J. Rheumatol. 32, 1787—
1793 (2005).

Martinez-Martinez, L A, Mora, T., Vargas, A, Fuen-
tes-Iniestra, M. & Martinez-Lavin, M. Sympathetic
nervous system dysfunction in fibromyalgia, chronic
fatigue syndrome, irritable bowel syndrome, and inter-
stitial cystitis: a review of case-control studies. J. Clin.
Rheumatol. 20, 146—150 (2014).

Martinez-Lavin, M. & Hermosillo, A G. Autonomic ner-
vous system dysfunction may explain the multisystem
features of fibromyalgia Semin. Arthritis Rheum. 29,
197-199 (2000).

Carnevali, L, Koenig, J., Sgoifo, A & Ottaviani, C Au-
tonomic and brain morphological predictors of stress
resilience. Front. Neurosci. 12,228 (2018).
Rodriguez-Raecke, R, Niemeier, A, lhle, K, Ruether,
W. & May, A Brain gray matter decrease in chronic
pain is the consequence and not the cause of pain J.
Neurosci. 29, 13746—-13750 (2009).

Tan, A C, Jaaniste, T. & Champion, D. Chronic wide-
spread pain and fibromyalgia syndrome:life-course risk
markers in young people. Pain Res. Manag. https://
doi.org/10.1155/2019/6584753 (2019).

Thompson, R W., Arnkoff, D. B. & Glass, C R Concep-
tualizing mindfulness and acceptance as components
of psychological resilience to trauma Trauma Violence
Abuse 12,220-235 (2011).

Bennett, J. M., Rohleder, N. & Sturmberg, J. P. Bio-
psychosocial approach to understanding resilience:
Stress habituation and where to intervene. J. Eval.
Clin. Pract. 24, 1339-1346 (2018).

Hassett, A L & Finan, P. H. The role of resilience in the
clinical management of chronic pain Curr. Pain. Head-
ache Rep. 20, 39 (2016).

Engel, G. The need for a new medical model: a chal-
lenge for biomedicine. Science 196, 129-136 (1977).
Gracely, R H. et al. Pain catastrophizing and neural
responses to pain among persons with fibromyalgia
Brain 127, 835-843 (2004).

Ellingson, L D., Stegner, A J., Schwabacher, I. J., Lind-
heimer, J. B. & Cook, D. B. Catastrophizing interferes
with cognitive modulation of pain in women with fibro-
myalgia Pain Med. 19, 2408-2422 (2018).

Geisser, M. E. et al. Perception of noxious and innoc-
uous heat stimulation among healthy women and
women with fibromyalgia: association with mood, so-
matic focus, and catastrophizing. Pain 102, 243-250
(2003).

Lami, M. J., Martinez, M. P., Mir6, E., Sanchez, A I. &
Guzman, M. A Catastrophizing, acceptance, and cop-
ing as mediators between pain and emotional distress
and disability in fibromyalgia J. Clin. Psychol. Med.
Settings 25, 80-92 (2018).

Broadbent, P., Liossi, C & Schoth, D. E. Attentional
bias to somatosensory stimuli in chronic pain patients:
a systematic review and meta-analysis. Pain https://
doi.org/10.1097/j.pain0000000000002040 (2020).
Alciati, A et al. Childhood adversities in patients with
fibromyalgia: are they related to comorbid lifetime
major depression? Clin. Exp. Rheumatol. 35, 112—-118
(2017).

Epstein, S. A et al. Psychiatric disorders in patients
with fibromyalgia Psychosomatics 40, 57-63 (1999).
Alciati, A, Sgiarovello, P., Atzeni, F. & Sarzi-Puttini,
P. Psychiatric problems in fibromyalgia: clinical and
neurobiological links between mood disorders and
fibromyalgia Reumatismo 64, 268-274 (2012).
Sarzi-Puttini, P. et al. Dysfunctional syndromes and
fibromyalgia: a 2012 critical digest Clin. Exp. Rheuma-
tol. 30, 143—-151 (2012).

Choy, E. H. S. The role of sleep in pain and fibromyal-
gia Nat. Rev. Rheumatol. 11, 513-520 (2015).

Rizzi, M. et al. Influence of autonomic nervous system
dysfunction in the genesis of sleep disorders in fibro-
myalgia patients. Clin. Exp. Rheumatol. 35, 74—80
(2017).

Lentz, M. J., Landis, C A, Rothermel, J. & Shaver, J. L
Effects of selective slow wave sleep disruption on mus-
culoskeletal pain and fatigue in middle aged women. J.

147.

148.

149.

150.

151.

152.

153.

154.

156.

157.

158.

160.

161.

162.

163.

164.

165.

166.

167.

Rheumatol. 26, 1586—1592 (1999).

Smith, M. T., Edwards, R R, McCann, U. D. & Hay-
thornthwaite, J. A The effects of sleep deprivation on
pain inhibition and spontaneous pain in women. Sleep
30, 494-505 (2007).

Moldofsky, H., Scarisbrick, P., England, R & Smythe,
H. Musculosketal symptoms and non-REM sleep dis-
turbance in patients with “fibrositis syndrome” and
healthy subjects. Psychosom. Med. 37, 341-351
(1975).

Yalinay Dikmen, P., Yavuz, B. G & Aydinlar, E. I. The
relationships between migraine, depression, anxiety,
stress, and sleep disturbances. Acta Neurol. Belg. 115,
117-122 (2015).

Sivertsen, B., Harvey, A G, Pallesen, S. & Hysing, M.
Mental health problems in adolescents with delayed
sleep phase: results from a large population-based
study in Norway. J. Sleep. Res. 24, 11-18 (2015).
Haase, L et al. When the brain does not adequately
feel the body: links between low resilience and intero-
ception Biol. Psychol. 113, 37-45 (2016).

Giusti, E. M., Castelnuovo, G, & Molinari, E. Differenc-
es in multidisciplinary and interdisciplinary treatment
programs for fibromyalgia: a mapping review. Pain
Res. Manag. https://doi.org/10.1155/ 2017/7261468
(2017).

Gendelman, O. et al. Time to diagnosis of fibromyal-
gia and factors associated with delayed diagnosis in
primary care. Best Pract. Res. Clin. Rheumatol. 32,
489-499 (2018).

Garcia-Rios, M. C et al. Effectiveness of health educa-
tion in patients with fibromyalgia: a systematic review.
Eur. J. Phys. Rehabil. Med. 55, 301-313 (2019).

. Clauw, D. J. Fibromyalgia: a clinical review. JAMA 311,

1547-1555 (2014).

Hauser, W. & Fitzcharles, M. A Facts and myths per-
taining to fibromyalgia Dialogues Clin. Neurosci. 20,
53-62 (2018).

Fitzcharles, M. A, Ste-Marie, P. A & Pereira, J. X Fi-
bromyalgia: evolving concepts over the past 2 decades.
Can. Med. Assoc. J. 185, 645-651 (2013).

Pearson, J. et al. Fibromyalgia self-management:
mapping the behaviour change techniques used in a
practice-based programme. Musculoskelet. Care 18,
372-382 (2020).

. Schrepf, A et al. Improvement in the spatial distribu-

tion of pain, somatic symptoms, and depression after
a weight loss intervention. J. Pain 18, 1542—-1550
(2017).

Busch, A J., Barber, K A R, Overend, T. J., Peloso, P.
M. J. & Schachter, C L Exercise for treating fibromy-
algia syndrome. Cochrane Database Syst. Rev. 17,
CD003786 (2007).

O’Dwyer, T., Maguire, S., Mockler, D., Durcan, L &
Wilson, F. Behaviour change interventions targeting
physical activity in adults with fibromyalgia: a system-
atic review. Rheumatol. Int. 39, 805-817 (2019).
Bjorklund, G, Dadar, M., Chirumbolo, S. & Aaseth, J.
Fibromyalgia and nutrition: therapeutic possibilities?
Biomed. Pharmacother. 103, 531-538 (2018).
Pagliai, G, Giangrandi, 1., Dinu, M., Sofi, F. & Colombi-
ni, B. Nutritional Interventions in the management of
fibromyalgia syndrome. Nutrients 12, 2525 (2020).
Clauw, D. J. Diagnosing and treating chronic musculo-
skeletal pain based on the underlying mechanism(s).
Best Pract. Res. Clin. Rheumatol. 29, 6—19 (2015).
Hauser, W., Petzke, F., Uceyler, N. & Sommer, C. Com-
parative efficacy and acceptability of amitriptyline,
duloxetine and milnacipran in fibromyalgia syndrome:
a systematic review with meta-analysis. Rheumatology
50, 532-543 (2011).

Hauser, W., Wolfe, F., Tolle, T., Uceyler, N. & Sommer,
C. The role of antidepressants in the management of
fibromyalgia syndrome: a systematic review and me-
ta-analysis. CNS Drugs 26, 297-307 (2012).
Calandre, E. P., Rico-Villademoros, F. & Slim, M. An
update on pharmacotherapy for the treatment of
fibromyalgia Expert. Opin. Pharmacother. 16, 1347—
1368 (2015).

70 | Oct 2020

| Volume 6

www.nature.com/nrrheum


https://doi.org/10.1155/2019/6584753
https://doi.org/10.1155/2019/6584753
https://doi.org/10.1097/j.pain.0000000000002040
https://doi.org/10.1097/j.pain.0000000000002040
https://doi.org/10.1155/2017/7261468
https://doi.org/10.1155/2017/7261468

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

Hauser, W., Urritia, G, Tort, S, Uceyler, N. & Walitt, B.
Serotonin and noradrenaline reuptake inhibitors (SN-
Rls) for fibromyalgia syndrome. Cochrane Database
Syst. Rev. 31, CD010292 (2013).

Lunn, M. P., Hughes, R A & Wiffen, P. J. Duloxetine
for treating painful neuropathy, chronic pain or fibro-
myalgia Cochrane Database Syst. Rev. 3, CD0O07115
(2014).

Pickering, G. et al. Milnacipran poorly modulates pain
in patients suffering from fibromyalgia: a randomized
double-blind controlled study. Drug Des. Devel. Ther.
12, 2485-2496 (2018).

Ugeyler, N., Sommer, C, Walitt, B. & Hauser, W. Anti-
convulsants for fibromyalgia Cochrane Database Syst.
Rev. 16, CD010782 (2013).

Cooper, T. E., Derry, S., Wiffen, P. J. & Moore, R A
Gabapentin for fibromyalgia pain in adults. Cochrane
Database Syst. Rev. 1, CD012188 (2017).

Straube, S, Derry, S, Moore, R A & McQuay, H. J.
Pregabalin in fibromyalgia: meta-analysis of efficacy
and safety from company clinical trial reports. Rheu-
matology 49, 706—715 (2010).

Derry, S. et al. Pregabalin for pain in fibromyalgia in
adults. Cochrane Database Syst. Rev. 9, CD011790
(2016).

Alciati, A et al. Controlled-release pregabalin in the
treatment of fibromyalgia Expert. Rev. Neurother. 18,
617-623 (2018).

Tofferi, J. K, Jackson, J. L & O’'Malley, P. G Treatment
of fibromyalgia with cyclobenzaprine: a meta-analysis.
Arthritis Rheum. 51, 9—13 (2004).

Giovannitti, J. A, Thoms, S. M. & Crawford, J. J. Al-
pha-2 adrenergic receptor agonists: a review of current
clinical applications. Anesth. Prog. 62, 31-38 (2015).
Malanga, G A, Gwyn, M. W., Smith, R & Miller, D. Ti-
zanidine is effective in the treatment of myofascial pain
syndrome. Pain Physician 5, 422-432 (2002).

See, S. & Ginzburg, R Choosing a skeletal muscle re-
laxant Am. Fam. Physician 78, 365 (2008).
Littlejohn, G. O., Guymer, E. K & Ngian, G-S. Is there a
role for opioids in the treatment of fibromyalgia? Pain
Manag. 6, 347-355 (2016).

Younger, J., Noor, N., McCue, R & MacKey, S.Low-dose
naltrexone for the treatment of fibromyalgia: findings
of a small, randomized, double-blind, placebo-con-
trolled, counterbalanced, crossover trial assessing daily
pain levels. Arthritis Rheum. 65, 529-538 (2013).
Kim, P. S. & Fishman, M. A Low-dose naltrexone for
chronic pain: update and systemic review. Curr. Pain
Headache Rep. 24, 64 (2020).

Painter, J. T. & Crofford, L J. Chronic opioid use in
fibromyalgia syndrome: a clinical review. J. Clin. Rheu-
matol. 19, 72-77 (2013).

Cazzola, M., Sarzi-Puttini, P., Buskila, D. & Atzeni, F.
[Pharmacological treatment of fibromyalgia]. Reuma-
tismo 59, 280-291 (2007).

Clauw, D. J. & Hassett, A L The role of centralised
pain in osteoarthritis. Clin. Exp. Rheumatol. 35, S79—
S84 (2017).

Moldofsky, H., Lue, F. A, Mously, C, Roth-Schechter,
B. & Reynolds, W. J. The effect of zolpidem in patients
with fibromyalgia: a dose ranging, double blind, place-
bo controlled, modified crossover study.). Rheumatol.
23,529-533 (1996).

Walitt, B., Klose, P., Ugeyler, N., Phillips, T. & Hauser,
W. Antipsychotics for fibromyalgia in adults. Cochrane
Database Syst. Rev. 2016, CD011804 (2016).
Calandre, E. P. et al. Quetiapine extended-release
(Seroquel-XR) versus amitriptyline monotherapy for
treating patients with fibromyalgia: a 16-week, ran-
domized, flexible-dose, open-label trial. Psychophar-
macology 231, 2525-2531 (2014).

Strouse, T. B. Cannabinoids in medical practice.Canna-
bis Cannabinoid Res. 1, 38—43 (2016).

Walitt, B., Klose, P., Ma, F., Phillips, T. & Hauser, W.
Cannabinoids for fibromyalgia (Review). Cochrane Da-
tabase Syst. Rev. 7, CD011694 (2016).

Farrell, M. et al. Cannabis and cannabinoids for the
treatment of people with chronic noncancer pain con-

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

ditions. Pain 159, 1932-1954 (2018).

Aviram, J. & Samuelly-Leichtag, G. Efficacy of canna-
bis-based medicines for pain management:a systemat-
ic review and meta- analysis of randomized controlled
trials. Pain Physician 20, E755-E796 (2017).

Hill, K P., Palastro, M. D., Johnson, B. & Ditre, J. W.
Cannabis and pain: a clinical review. Cannabis Canna-
binoid Res. 2, 96—104 (2017).

Fiz, J., Duran, M., Capella, D., Carbonell, J. & Farré, M.
Cannabis use in patients with fibromyalgia: effect on
symptoms relief and health-related quality of life. PLoS
ONE 6, 18440 (2011).

Sarzi-Puttini, P. et al. Medical cannabis and canna-
binoids in rheumatology: where are we now? Expert
Rev. Clin. Immunol. 15, 1019-1032 (2019).

Habib, G & Artul, S. Medical cannabis for the treat-
ment of fibromyalgia J. Clin. Rheumatol. 24, 255—
258 (2018).

van de Donk, T. et al. An experimental randomized
study on the analgesic effects of pharmaceutical-grade
cannabis in chronic pain patients with fibromyalgia
Pain 160, 860-869 (2019).

Yassin, M., Oron, A & Robinson, D. Effect of adding
medical cannabis to analgesic treatment in patients
with low back pain related to fibromyalgia: an obser-
vational cross-over single centre study.Clin. Exp. Rheu-
matol. 37, 13-20 (2019).

Giorgi, V. et al. Adding medical cannabis to standard
analgesic treatment for fibromyalgia: a prospective
observational study. Clin. Exp. Rheumatol. 38, 53-59
(2020).

National Pain Report Marijuana rated most effective
for treating fibromyalgia, http://nationalpainreport
com/marijuana-rated-most-effective-for-treating- fibro-
myalgia-8823638.html (2014).

Rathore, F. A & Afridi, A Is combination pharmaco-
therapy effective for management of fibromyalgia in
adults? — a Cochrane Review summary with com-
mentary. J. Musculoskelet. Neuronal Interact. 20,
297-300 (2020).

Boomershine, C. S. & Crofford, L J. A symptom- based
approach to pharmacologic management of fibromyal-
gia Nat. Rev. Rheumatol. 5, 191-199 (2009).
Thorpe, J., Shum, B,, Ra, M., Pj, W. & Gilron, I. Combi-
nation pharmacotherapy for the treatment of fibromy-
algia in adults (Review). Cochrane Database Syst. Rev.
2018, CD010585 (2018).

Mease, P. J. et al. Milnacipran combined with prega-
balin in fibromyalgia: a randomized, open-label study
evaluating the safety and efficacy of adding milnacip-
ran in patients with incomplete response to pregabalin
Ther. Adv. Musculoskelet. Dis. 5, 113—-126 (2013).
Gilron, I. et al. Combination of pregabalin with duloxe-
tine for fibromyalgia Pain 157, 1532-1540 (2016).
Arnold, L M. et al. Efficacy and safety of pregabalin in
patients with fibromyalgia and comorbid depression
taking concurrent antidepressant medication: a ran-
domized, placebo-controlled study. J. Rheumatol. 42,
1237-1244 (2015).

Bernardy, K, Klose, P., Welsch, P. & Hauser, W. Effi-
cacy, acceptability and safety of cognitive behavioural
therapies in fibromyalgia syndrome - A systematic
review and meta-analysis of randomized controlled
trials. Eur. J. Pain 22, 242-260 (2018).

Jacobs, H. et al. The impact of a group-based mul-
tidisciplinary rehabilitation program on the quality
of life in patients with fibromyalgia: results from the
QUALIFIBRO Study. J. Clin. Rheumatol. https://doi.
org/ 10.1097/RHU.0000000000001120 (2019).
Bernardy, K, Klose, P., Welsch, P. & Hauser, W. Ef-
ficacy, acceptability and safety of Internet-delivered
psychological therapies for fibromyalgia syndrome: a
systematic review and meta-analysis of randomized
controlled trials. Eur. J. Pain 23, 3—-14 (2019).

Perrot, S. & Russell, 1. J. More ubiquitous effects
from non-pharmacologic than from pharmacologic
treatments for fibromyalgia syndrome: a meta-anal-
ysis examining six core symptoms. Eur. J. Pain 18,
1067—-1080 (2014).

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

223.

224.

225.

226.

227.

228.

229.

230.

REVIEWS

Galvez, |., Torres-Piles, S. & Ortega-Rincon, E. Bal-
neotherapy, immune system, and stress response: a
hormetic strategy? Int. J. Mol. Sci. 19, 1687 (2018).
Naumann, J. & Sadaghiani, C Therapeutic benefit of
balneotherapy and hydrotherapy in the management
of fibromyalgia syndrome: a qualitative systematic
review and meta-analysis of randomized controlled
trials. Arthritis Res. Ther. 16, R141 (2014).
Fioravanti, A et al. Is balneotherapy effective for
fibromyalgia? Results from a 6-month double-blind
randomized clinical trial. Clin. Rheumatol. 37, 2203—
2212 (2018).

Honda Y. et al. Effects of physical-agent pain relief mo-
dalities for fibromyalgia patients: a systematic review
and meta-analysis of randomized controlled trials. Pain
Res. Manag. https://doi.org/10.1155/ 2018/2930632
(2018).

Kurt, E. E., Kocak, F. A, Erdem, H. R, Tuncay, F. &
Kelez, F. Which non-pharmacological treatment is
more effective on clinical parameters in patients with
fibromyalgia: balneotherapy or aerobic exercise? Arch.
Rheumatol. 31, 162—-169 (2016).

Guidelli, G. M., Tenti, S., de Nobili, E. & Fioravanti,
A Fibromyalgia syndrome and spa therapy: myth or
reality? Clin. Med. Insights Arthritis Musculoskelet.
Disord. 5, 19-26 (2012).

Langhorst, J., Klose, P., Dobos, G. J., Bernardy, K &
Hauser, W. Efficacy and safety of meditative move-
ment therapies in fiboromyalgia syndrome: a systematic
review and meta-analysis of randomized controlled
trials. Rheumatol. Int. 33, 193-207 (2013).

Mist, S. D., Firestone, K A & Jones, K D. Complemen-
tary and alternative exercise for fibromyalgia: a me-
ta-analysis. J. Pain Res. 6, 247-260 (2013).

Cheng, C-A et al. Effectiveness of Tai Chi on fibromyal-
gia patients: a meta-analysis of randomized controlled
trials. Complement. Ther. Med. 46, 1-8 (2019).
Wang, C et al. Effect of tai chi versus aerobic exercise
for fibromyalgia: comparative effectiveness random-
ized controlled trial. BMJ 360, k851 (2018).

Van Gordon, W., Shonin, E., Dunn, T. J.,Garcia-Cam-
payo, J. & Griffiths, M. D. Meditation awareness
training for the treatment of fibromyalgia syndrome: a
randomized controlled trial. Br. J. Health Psychol. 22,
186-206 (2017).

. Haugmark, T., Hagen, K B., Smedslund, G. & Zangi,

H. A Mindfulness- and acceptance-based interventions
for patients with fibromyalgia — a systematic review
and meta-analyses. PLoS One 14, 0221897 (2019).

Lauche, R, Cramer, H., Dobos, G, Langhorst, J. &
Schmidt, S. A systematic review and meta-analysis of
mindfulness-based stress reduction for the fibromy-
algia syndrome. J. Psychosom. Res. 715, 500-510
(2013).

Luciano, J. V. et al. Effectiveness of group acceptance
and commitment therapy for fibromyalgia: A 6-month
randomized controlled trial (EFFIGACT study). Pain
155, 693-702 (2014).

Luciano, J. V. et al. Cost-utility of group acceptance
and commitment therapy for fibromyalgia versus
recommended Drugs: an economic analysis alongside
a 6-month randomized controlled trial conducted in
Spain (EFFIGACT Study). J. Pain 18, 868—-880 (2017).
Jensen, M. P. Hypnosis for chronic pain management:
a new hope. Pain 146, 235-237 (2009).

Zech, N., Hansen, E., Bernardy, K & Hauser, W.
Efficacy, acceptability and safety of guided imagery/
hypnosis in fibromyalgia — a systematic review and
meta-analysis of randomized controlled trials.Eur. J.
Pain 21, 217-227 (2017).

Deare, J. C et al. Acupuncture for treating fibromyal-
gia Cochrane Database Syst. Rev. 2013, CD007070
(2013).

Yang, B. et al. Efficacy of acupuncture on fibromyalgia
syndrome: a meta-analysis. J. Tradit. Chin. Med. 34,
381-391 (2014).

Atzeni, F. et al. Hyperbaric oxygen treatment of fibro-
myalgia: a prospective observational clinical study.
Clin. Exp. Rheumatol. 37, 63—69 (2019).

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 71


http://nationalpainreport.com/marijuana-rated-most-effective-for-treating-fibromyalgia-8823638.html
http://nationalpainreport.com/marijuana-rated-most-effective-for-treating-fibromyalgia-8823638.html
http://nationalpainreport.com/marijuana-rated-most-effective-for-treating-fibromyalgia-8823638.html
http://nationalpainreport.com/marijuana-rated-most-effective-for-treating-fibromyalgia-8823638.html
https://doi.org/10.1097/RHU.0000000000001120
https://doi.org/10.1097/RHU.0000000000001120
https://doi.org/10.1097/RHU.0000000000001120
https://doi.org/10.1155/2018/2930632
https://doi.org/10.1155/2018/2930632

REVIEWS

231.

232.

233.

234,

235.

236.

237.

238.

240.

Efrati, S. et al. Hyperbaric oxygen therapy can dimin-
ish fibromyalgia syndrome — prospective clinical trial.
PLoS ONE 10, 0127012 (2015).

Moisset, X, Lanteri-Minet, M. & Fontaine, D. Neuro-
stimulation methods in the treatment of chronic pain J.
Neural Transm. 127, 673-686 (2020).

Atzeni, F. et al. Hyperbaric oxygen therapy in fibromy-
algia and the diseases involving the central nervous
system. Clin. Exp. Rheumatol. 38, S94-S98 (2020).
Brighina, F. et al. Brain modulation by electric currents
in fibromyalgia: a structured review on non-invasive
approach with transcranial electrical stimulation Front.
Hum. Neurosci. 11, 13-40 (2019).

Mhalla, A et al. Long-term maintenance of the anal-
gesic effects of transcranial magnetic stimulation in
fibromyalgia Pain 152, 1478-1485 (2011).
Lopez-Sola, M. et al. Towards a neurophysiological
signature for fiboromyalgia Pain 158, 3447 (2017).
Clauw, D. J., Essex, M. N., Pitman, V. & Jones, K D.
Reframing chronic pain as a disease, not a symptom:
rationale and implications for pain management Post-
grad. Med. 131, 185-198 (2019).

Bennett, R Fibromyalgia: shining a light on fibromy-
algia treatment Nat. Rev. Rheumatol. 12, 568-569
(2016).

. Arnold, L M. Duloxetine and other antidepressants in

the treatment of patients with fibromyalgia Pain Med.
8,563-574 (2007).

Tzellos, T. G. et al. Gabapentin and pregabalin in the
treatment of fibromyalgia: a systematic review and
a meta-analysis. J. Clin. Pharm. Ther. 35, 639-656

241,

242.

243.

244,

245,

246.

247.

(2010).

Uceyler, N., Sommer, C, Walitt, B. & Hauser, W. Anti-
convulsants for fibromyalgia Cochrane Database Syst.
Rev. 2017, 2-5 (2017).

Sarzi-Puttini, P. et al. Cannabinoids in the treatment of
rheumatic diseases: pros and cons. Autoimmun. Rev.
18, 102409 (2019).

Food and Drug Administration. Drug approval pack-
age: Cymbalta (duloxetine hydrochloride), 20, 30,
and 60 mg capsules. FDA https://www.accessdatafda
gov/drugsatfda_docs/nda/2010/022516_cymbalta_
tocEDT.cfm (2010).

IBM Micromedex. Duloxetine (Oral Route). Mayo
Foundation for Medical Education and Research (MF-
MER). https://www.mayoclinic.org/drugs-supplements/
duloxetine-oral-route/side-effects/ drg-20067247
(2020).

IBM Micromedex. Milnacipran (Oral Route). Mayo
Foundation for Medical Education and Research
(MFMER)2. https://www.mayoclinic.org/drugs-sup-
plements/milnacipran-oral-route/side-effects/ drg-
20072479 (2020).

U.S. Food and Drug Administration. Drug approval
package: Savella (Milnacipran HCI) Tablets. FDA
https://www.accessdata.fda.gov/drugsatfda_docs/
nda/2009/022256s000TOC.cfm (2009).

U.S. Food and Drug Administration. Drug approval
package: Lyrica (pregabalin) Oral Solution 20 mg/ml.
FDA https://www.accessdatafdagov/drugsatfda_docs/
nda/2010/022488_lyrica_toc.cfm (2010).

EE Tk

P.S.-P., V.G. and D.M. wrote the article. P.S.-P. and F.A.
substantially contributed to discussion of content. P.S.-P.,
V.G.,D.M. and F.A. researched data for the article and
reviewed and edited the manuscript before submission.

FlizpzE

The authors declare no competing interests.

HREARR

Nature Reviews Rheumatology thanks M.-A. Fitzcharles, G.
Littlejohn and the other, anonymous, reviewer(s) for their
contribution to the peer review of this work.

AR5 EA

Springer Nature remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

© Springer Nature Limited 2020

BiE: £ U (RO E R E SRR
PrERRE)
WAL ERA (PRI BRI EERER
HREERE)

72| Oct 2020

| Volume 6

www.nature.com/nrrheum


https://www.accessdata.fda.gov/drugsatfda_docs/nda/2010/022516_cymbalta_tocEDT.cfm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2010/022516_cymbalta_tocEDT.cfm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2010/022516_cymbalta_tocEDT.cfm
https://www.mayoclinic.org/drugs-supplements/duloxetine-oral-route/side-effects/drg-20067247
https://www.mayoclinic.org/drugs-supplements/duloxetine-oral-route/side-effects/drg-20067247
https://www.mayoclinic.org/drugs-supplements/duloxetine-oral-route/side-effects/drg-20067247
https://www.mayoclinic.org/drugs-supplements/duloxetine-oral-route/side-effects/drg-20067247
https://www.mayoclinic.org/drugs-supplements/milnacipran-oral-route/side-effects/drg-20072479
https://www.mayoclinic.org/drugs-supplements/milnacipran-oral-route/side-effects/drg-20072479
https://www.mayoclinic.org/drugs-supplements/milnacipran-oral-route/side-effects/drg-20072479
https://www.mayoclinic.org/drugs-supplements/milnacipran-oral-route/side-effects/drg-20072479
https://www.mayoclinic.org/drugs-supplements/milnacipran-oral-route/side-effects/drg-20072479
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2009/022256s000TOC.cfm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2009/022256s000TOC.cfm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2010/022488_lyrica_toc.cfm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2010/022488_lyrica_toc.cfm

AR VAL

sl

®e-mail: c.pitzalis@gmul.ac.uk

https://doi.org/10.1038/s41584-020-0491-4

ME: RELEEITAER

PERSPECTIVES

. ERBEANTORBEERS

Transforming clinical trials in rheumatology: towards patient-centric precision medicine
Costantino Pitzalis'™ , Ernest H. S. Choy? #1 Maya H. Buch’®

!Centre for Experimental Medicine & Rheumatology,Barts and The London School of Medicine and Dentistry, Queen Mary University of London,London, UK.
2CREATE Centre, Section of Rheumatology, Division of Infection and Immunity, Cardiff University School of Medicine, Cardiff University, Cardiff, UK.
’Division of Musculoskeletal and Dermatological Sciences, University of Manchester, Manchester, UK.

MXBFEETT PG TR, ERZEFTNNMENEDIRMCYFESETER “RE" NAE

KHATIET T ARR, 167 ARAEEREFR A, MEMEXTAABRARN, RERAT AFREMEBSERRNT ##,
FE AT X Lo AR B0 0 F AR = U BN S AR 89 R R ELFDE F&f%*"ﬂﬁ‘%fﬁ%%ﬁ?%ﬁﬁ’ﬂﬂ%ﬁo X

T —HIEANER, fﬁ##mﬂ’]ﬁq%ilﬂﬁ##m%%‘EﬂzkElﬁ%fﬁ%*ﬁﬁfﬂ’ﬂ:.ﬂsi_ﬁﬂﬂihﬁ,
1R, SEFENOUEEAP LN, D FREFESHRKIAREET, B

XHEMInRILE EE

A FRMEHER, LHMUEBEA P OHRRLEDERS BENES,

ZUPIRENLN FRIE RIS (RCT) ZRIIWTE % &
B 2= 0 1 B B R 25 . I
DMARDs (bDMARDs) A1 [ & 5 DMARDs (tsDMARDs)

(csDMARDs)

HUSCHE, IXEELGPHE AR B RS T B 63 RIE R T &
(RA) | HIBHXTT R (PsA) MEHELTTH  (SpA)

TE N B LA S 14 58 TR BUTR 17 5 i AR T TR
AT, WMRAEENER¥2 (ACR) KIEKITME TE
BEATISIBEDRAG, KZD 40% KR X RF DMARDs {577 58
ERENE., BEE, FEEAX £ DMARDs 2547477
A SRR B E T, L 60% ) H 3% 7 i bDMARDs 5,
tsDMARDs J&5 =[I5 B2 (20%) Biezg (RF & ACR20 rife) |
40% RIEZLFIRE (50%) B (FF4& ACRS0 brife)
iMAH 20% AR E A HE 70% (& ACRT0 Frife) U2,

O&H 2 MRS R BRI ET R &R,
EI R T A #) bDMARDs )% tsDMARDs Bt & F 0 57 4T
csDMARDs /57T i & R EERY RA BERIIGRIRE . KEr
AR R SL X Sk T rh g FRR 4518 B0 E B O,
it bDMARDs 11 tsDMARDs f51E 52 anfe, TitEd]
ERRAE, 5 TRESETA,
CD80-CD86. GM-CSF =z {&F11 JAK-STAT {5 Silig, #bn]
DIMEE X FETT N “RIER” . RERHEIED
ISR m AR T R A S, (B B R BX —RAEMR IR A
FFBI A

RCT A A TIE bk th 815320 & M 2k bk bk
ik, H12528 SRR SUA 25 R & R AR K A2y
Prilse, AIEEACHMEIT L RABIRITEY).

71 CD20, TNF, IL-6,

m

B Z BTG R AR TS R T RO E R
AT 20%~30% B9 £ B2 T IRBRIE I (LDA) R4
i%%%%%%ﬁ%@Tmo%ﬁEﬁﬁﬁﬁmﬂQE@
B IIRIT B (MO EEUREH TN E) i
SEBEETMEAENRRZ— ™,

PSRBT 28 K 75 R BRI AT 5 TR LE L
FUREfRA TR AR, R LZHINRTE T RA BERRR
M, RIT BE LA REEE ", BEBRITY
FRERVAA DT R SERORTT F-BE, AR S i6TT R & =,
B, MURNs e o B — 1 R BRI 3 T AE R
— TR A IERAS TR IR R IR, I
E, DD IRRAE R S ME A G A, B
BRAIPERTZG, MBI L #25, i RIERFE R, (B
FEAE MRS HH SR B LR 3 20 Hru O i i PR 1A S A R 2 Tl
5 2 R

ARICEET HRTAIE R IRE IR K i6 77 & RAER A9 2E
R R, IR AR ST HR I R R RO ER T 5K, e
RA, FATER TR TR E e SR I R R R T A
D e S B 7 U I PR X 6 P T W O 3R T R SR BB Bk
%, FRARBIANFISC LU S A D IR EETT

RA s R if B IR K
mETHTA, BEAHBIE A DMARDs B £ MR HH

T RARYRYT, [HZIIRCT R, K2y40% B E A
TTERE, 13HBRFIFLTEREK, B0 ARtk
EXmEST A Y, Jib, RREERETF SRR

zo g;’—f)uz— E
TTEKJEE

Bz

NATURE REVIEWS | RHEUMATOLOGY

Volume 6

PRI B LR B 2 AR ch SURREE T Y 38

| Oct 2020 | 73



PERSPECTIVES

fde, WFOTHE 1 AR,

MARA 15, FATH RA 5 PR 5 B 905 A= FRATL ) T
AR, RER5 T B AR B B B A 7 2R
RVETT B AR, B S TR MO £ H b B
IR BT E R AR OEREE, T EEMEET [ f)
fn, HER2 PEtE (S cmk ™) | sisEsms™) , @/
7 RA 1, [/ F§ DMARDs =2 TIRKFIE, EAHE
RAEA DGR R R, MAFFER, BMEEESHN
EENE ] -

A, R Z S RA X 25976 7 I b A M dnid
P!, BRI PR IRER A R SR b B EE E H A
T3, IXLEZGY R IIRER AT REMR AR, BB B ALEH R
BTEAEBESHNZY T, R TERERINE, S8
KR AEERERG (S9ERIRHER) , R TER
BB TT IR AT 2 2R

FHHN, BARABIRIGITERELE LHWERIE
LDA, HYF % EEEEARIXANERE ", BRisERE
TR MR R AR BT IER . IR Y%
SO ERIRE G R AR T, M ERME NS S, Bl
ERNERESEE SO ASEERRYE, &3 TR
REVEBR AR IR B B AR, B5RTR

REANZRRS RN ERBE R ", BE, BTX%
¥k 5 LDA B Rtk SR B E R Rz ™, T2hth
SRUR IR E, B RFTHAIEIT J7 K BEX
—HE#r.

FHE1 @R MEX TR EREROER

© N TFERER SRR DR NREEENS, B
ARz 2 mHIER,

- BREREX EEETIRKERMEAE, FHIEH,
ERWInR EEREEED FRENH;

- BREIAT LW, WS, R BNRIEST RN HEY
FRCY NS

© FRETITESENEIRER, BIEHER
BTk FAEE 87577

- ERGHERMERED, FOBENETRETE
( “BITNEXRER" ), BREEHNH. w0
REFHN B B RIHIETT ROE TR RIS ST IR (5 A
BE

s R EREBSEMREPITRENERNNE
HEE, ANERBRANANRERSERMEIEE
(IR EA. WLET e Hiscm ) BRRIE A 2518 {L
HWEE, RENDHTREAYIEM NI RRE
FE.

BATTEE TR AR 5 T H B A F 1 e
BT B BRR AT ORI, BA TR R EAE R
TNF AT ERRIERE, He i #H bDMARDs ({45,
PELIT TL-6 =2 (AR 2 Bk S HU B AT B 20 MO R 223 b))
EMAR, HRAER, ROIFEAEEAEFRABEA RS
H R RIS ARG ITRIGTT

AN TEFZ R — P HMRTCIRTT A AR R, H
BB AT N R IE KR #re R e & ™, —A g
HMRRURULIAY, PHET—RFFEREEE)E, B R A

—HRBEEAILEL, MTHBL “fesikikie”

IEmMBEECBRE, f1 INF 1677 )5 IL-17 Ry & & 1
& P, HAth S BUATT N E E AR IR S A P i e

AR, ZERVE I AR AE M PR SR B BURTIE P RO PR 1S
i RAEMEIESSE, (BRIRE, 50% EF I T x4t
TNF i fh A s i s i ™, G TRARAYIE SR
R e R S X TNF ISR 6 T M2, (B A
bDMARDs H B EFERIEE A%, T tsDMARDs 4 /%
JFHERIER N2 h . s, —IpFR L, —2&iasT
TR ERIEE, R T TP INF i677, (HEEAZR D
AE7KFRY INF R, i AR (E SHEE R 78t
BERIAIT R AT RIEEAE ™, 22 B, S 2aibiik
AR AR B PRI AT I SEURIT BN E . &IF,
BETREZRIRLEE (E—LEWRhEE 50%) AT
RIEHIER” ATRERFARMEARLT P, RESHIATT L
REBIRTT M ZRIVEAERZ, (BRI RER T4
FET 5 TIREAR R R E DR EE,
2K, RNERY RIEEREHAFENFTR, &
MFER =S NI RIGTRE R FRERME SR
TR A RN L B 6 77 N 2 B RO BR AR, i R s e
HRIEE R R EER.

K

YETHY I AR IR IE %

R4 Bl PR 6 75 A 2h 1 (ff DMARDs 5 5 i T
IEPRZEREE, BT R RTTREENES., 26
HIRUE | SPAT 53 HRE AL FREG IR PRI 56 7E B E X 22 25 1Y
AR AL 2 DL R 25 e B SR BRI R B S R
ERETEZREN. NERTTETRE (OMERACT) /A

BRI LS RIEE 7 TEREIR, a1 ACR
REPRIE . BIP  ZhBE T 43 AIlm PR SRR 16 sh T8, X LERR

R I EPIANAT O S RTS R IR AR SR, R X

74 | Oct 2020 | Volume6

www.nature.com/nrrheum



D

TAA s, ERATATEER PR A 5
ki,

SRR B, 2 0up ROT MR L He Bt B 5 2 A
MEBRTE, HHEEHEOASLKE. BEE ™
TR AR BB RO, B IREE R T TRE
B AKORAFIE R E, LA E S FIRE
MEREMEALHG, B, EFEREZYSHE8E
IT P TE A RO B e a bt FEOERER b, LAY RCT &
R T IR LT S PR

BT EREBRALISN, H50 RCT HEHTNR
BREE, RZEITAE 2%, AL EATIE RA BB ILIA
M IRROI R IR TR R (B 1), BimE
S 978 75 AL A R B L B 2 S R T 2
Ak, MR R A (B R T R . RR I BR i
HEERN R R — N EERE R, il 10-15 FH,
7 45 #45 Ak csDMARDS 74 77 B7 25 /< 78 49 O 8. 3% (0 6 4
RCT 1, FEVHIFZaMIaTT WAREUVE BRI, Ak
DL ) ACR20, ACRS0 Fil ACRT0 HOi4 1T iz 4 7%,
R 60%. 40% F120%.,

A B R — R AR R LT, 7T DL B 25
FFRATEA 60-40-20° PIRIERIERE, MERKLIT.
HAT, RIS BRI RS, FFEN
I, BRTRIATT SRR AR LB, (2 ke
B2 DI A LA 45 A RO R 2 2R 8%, B4, TNF A
IL-6 o= U, Boh,  “HRELNERED RH, S8
BONATT F7 TR I % 22k B R RO TR K05 4 645
PBRERIEAE, BELNGRE S, REAA (BE) T
BRI IR S THGRAGE, Bl T 4 A2 e A AL
) 1012

Tl AR R RN T — A E R I R PR
Bt ERE T 208 RCT RO, A E BTEGITH
W PR BFF % 5 %A R L 79324 f6 % csDMARDs  ({Ef T %4
TR ) INRIFR TR, BENRE SR
WIRORE B > I A, B, S LAIEER IR SR
A ORRGE R BOIETT 7 HR0E T B g B R I PR R
%, WRA, PsA B SpA, #ffi, & —FEmHLEE
2 EAT S R B A B S5 I PR R R 38 T B

R 7 RIE B RS 251 A 7T R KT
EUARRR%E R, BRI R BRI AORCR, e
REHIZIETT AR RET, XI5 MAIaTT RO R AR R

PERSPECTIVES

FHE2 EgERLRALRS

L
- RGMIRKIRIE DMARDs AN BRI MR RS
HhHEERA, WET EHAMEXTREBENET,

- BRGEKMRCTs B2 EEE TR, RERT AU
BRI,

+ IR B A A 89 IR IR IR (S TR TF L FORIE, XY
F I EEIHAETRH DMARDs 404 £ FEA
IR IFFER,

TR

- %% RCTs M BEREMN T REEERE B IR AR
ERFEM( Fl0, XF1%% DMARDs 254169 R M .
MEATHNEE. M. C REEAR/ itk
), RBEEERRERESEARANKREERE
8T KM A RERE;

- RHEEREIRKRIRES B aTAERE KT L IRK
T (AFRETT RN ) A —%, b RERFEHE
BHEAMESIHENE TR BEEE,

« RGH RCTs BEARENZIHXET M, BHRN
XL 0038 B A A B S HARY ER R W, SETE X
PN =

XA E R RER ZE ALY, e N A R
HER . Hik, MERMAREFEHIEA AR
FIA, MREERVETS®SEEE SR, FilE, R
TRTT 2SR REARE N AR B B R R R A R, BB H
IBIT A B E RIS RRLES MRS, B, Has
Pt (—F IL-17 M HI57)) 7€ RA thig RCT k2 X B¢ B,
IL-17 {L7E 20~30% £ RA £ P 0B A S h KB R E
(REFRFAR) . Wik, SRR P 55 24 KR A 75
& HHT 150 mg By ACR20 R & £ (RT3 F G 25
X FRAE I B PE S R 5 (4314 30.7% F142.8%) . ik
Sh, Frdz bt 150 mg A kS T2 R (ACR20 i %
£ 18.1%) , {HIE A 75 mg HARML T 2 RF (ACR20
W ZE 28.3%) . HARIEESFHIR T, 7Remiiosct
W BEBL ALY, ORI ELEZMAT RA
HIiGTY, (AZ=ZTCEER, TERLE RA BE IS IL-17 &F
TRTT kA B,

LM RCT 8B H My — /R, anistis it A 57
& BBl RA IR (RIAARIGITRIL) . RAHE
FRAOAT IR R B S AR RIGTT . AR RIEIR R
BT TIGTT . AT RoeX AR, okl 2 poiE R e
HEMAT B B “whE” Brat™ ., tsh, RCT
PRSI AHE R AE B B T RO REARGRE S R PR
&, EEEMEEMAIE (B, CImERIER 2%

NATURE REVIEWS | RHEUMATOLOGY

Volume 6

| Oct 2020 | 75



PERSPECTIVES

RO IE) , DRI A B = aE b B, B, RYERSERYIE R R R BB R s 254

N T KA R R IR, SEARRKRE  BEEATEEREM, EMATEERARRIR LY
(PCTs) 5T, A, BRTAVIRERERNEEWHEEM  ARrRiEmRste, X sind e it —LE s
G RINE (BERE) FLHl. Hk, BRLETER  Adbmtiikit, SEmEMLTRENE],. UEEFe
TE AT AR E A RIRTT LR AN EF ARG MG TT . AR EIIREN BRI RS E BT N ER
R, BFEMAMDHEEY (MTX) 806 MTX ERER I (Bl ACRS0) RURBERIAK, RNTEAHRNRERPR
BAE M2 ], — 4 bDMARD 254, DIKXI—4bD- R BART (Blan 8, #hish s s ) HRLERZ
MARD 254 i & A SR A 28 3 Anfrl 6 % — 28 bDMARD 249, IR ERE, RER/DET AR AR MR 5

ESR

rm

ARREMTENERRE
STRAPiX3& R4-RAIR I
DMARDEZ T2 # 8% TNFIE R
REBEAEMFENLTHE REQAEMIREN SR
ZROEHIERCT
MTXEZ b
iR iR iR o
(_{éh_l Mt Bt (s
RIED Rt MTX { /TL ) { :,& ) L ;L l L & l
RTX TCZ ETN RTX TCZ ETN TCZ
FEZH AR T
WEE N BITRERO LY ShRARHEAITIE NI SHRCTs R &

1990s 2000s 2010s 2020s
SRR 28, SHEHR

PR R [ st | [ FEHSE | RE&
' ' 7T 4T

1 AATT 3

— % | | s | —
REAZ  RBAH 2R \ Fiuarl & [ BLRr :
+REF +MTX +MTX 1 !

AT 2

biaTT RE, BIAIFHAATTIER THAT 5 W\ —
BRAT. SR RGBT :

NI ﬂkiﬁﬁiﬁ‘?ﬁ (ﬂ \ rﬂ“\ .

FHNRIET m FHAT4 M i

I/IIHA A 4R ie ¥4 5 0 AT i B A I PRI B iR 0

E1 #REXTRIXBRITHREE, XRUEXTH (RA) MIXBRITHEE IAREE. £ NS FXGER LRl 6
BRI AR, EHAFRMLIRKLREN B OEERBHOESF4TRNET TMORR, EXFOFET, REFNBEFR
M)y, AIRIAERRERBIRKERN, NERHENERNTARTHN, 20 42 90 FRMZAHH L E 4 HI5 DMARDs
HEANImR. SERMT RN BRI THAEAE "AXHR" FEPHER, AXEREXTLP, XEHREFATFLEETR
BIETT KBS, WIATT TR (IARRIEST ) FUIBSTPRRRES. AN KAV RRNAYREW R, HHEBEEMEM DMARDs., &£
#1153 DMARDs F0$E16) &4 DMARDs £ 80817 A RNKERAB R, E£ARFMRREVIRCNNIRT P, HANEVIRICY
EXMBEESENSHETET R, EREXTAPNE—NILRRE RN BBRAANEMIRCYN BEEEHET
NE, REBEBNIERIZMETE, i%’mﬂ%ﬁﬁ LB MIETIC VIR MR 8978 T 4 R TURE K MKUT X T 2 M Im R 3 =]
DIAT MR, BEDIREHIESNIGRKIRE, F120, STRAP I R4A-RA RIGRIEBIEAN B AR HREFEXTEEM
TR, . %Kﬁﬁ&iﬁ’«ﬁﬁﬁﬁﬁiﬂ’liﬁ AWM ERRERPHEASRERE, THTLREMAMNIETHR,
5 A R AT DURIBTSE B 69 o A AT 5 %ﬁﬁﬁﬁﬁﬁiﬁ’]ﬁ B, PIMFLRBNET AR, EETENFERIETT .
XL 5T 1% AR A YRR A 60 R T R 4 B IR A MK T AL 05877 P

76 | Oct 2020 | Volume 6 www.nature.com/nrrheum



B, BATRAET —TTHRITIEXENE,
ERRIRFEEES

TERERE R, WP H A 5 TR B A RIR A T MR HERD
TERS R TALRIEIETT R R R, (HRE IR
FHAITHIIRREON, B gt rim R, 7EF—
i K U R R 3 W R SR R S e RO (5 Salig . Bilan,
Fb# HER2+ F HER2- FUFLER £ 2 BB TRURIY “47E”
G, DUR P £ HER2+ AR R B T (B FEFLIRE

BREEUERRE) AT RCR B R Y, B,

2018 IR ISR DU A T SR B B ki / R L2
EEARERMREEE, mERkIETR, ROSEE
SRR /R = B ARE W LA Bt PD1 SR HT iR
I IRON , EREH, WU R R S R ATE,
e B AR ST RGO, MISEEL S Rl s st
SRS IR PR

SRR AR B AR B R, (B
T H RN i DMARD 25471 RA B E U IRA LRV IR
AFRfR NN, BR R T R E R R RN R A e
SFRHEREZME, DICENTSRRERIERE ST R
RABTERR R, RE XL IEFEARIR I AR5
PAFIRIIG T RO M T RA BAFI LR B 30 28 156 1978
PAFIHIIESE, (EXEZARMNEI T —FFEAETR, Rl
AT DL e DEEC B[R 245 5 AN () A8 2 FR B ] B ) B R 4

WIS BB IR TT L2 3¢

ESE

R IR R E EYREY

X RA B35 4N E M A= P AR i 0 T R BT 9%
IR RS NKRER, 2016 FH—IR A G L2848 H,
X2 A BT C 0 O BRI TR (AR AR 7 RS i v < PR
(RIHU R Bk (ACPA) =028 KU R F-FHE) A
HF AR RA B MAEEEZ XA, Blin, —Ing
I B A2 BT FR I PR IR B O 25 28 5 AT R B,
I 75 27 B e P 25 3 L T 0 7 B P ) R o R 22 B i T
MR EELF, MAZANERBAR, BEFBEYE Y,
APIPPRA it ge 2 — TS NE AR IC e SR 9T, A
RIERERAERTT & RA I FRIERY ACPA PRI B 2 i

PERSPECTIVES

H e F AT HE e BHIETT 4 B, TR PsA BFgE T,
64 Z B AN BEL A, —HEZ PR bDMARD (577
(n=38) , H—HRTESNEFHE T iR Rg
# bDMARD &7 (n=26) , RJaid =40 i Ok X 240 2
FRESNARE T A5 0 4 A (Tl EAE. T7 5
AE TulUTyl7 S7KERT TalUT 17 R7KSE) #22 RIRHY
WGIT, HERERW, 5 BEREIRISEIG T L2 AR bD-
MARD /&7 B E T EDE Y,

ERFIES I SN M AEY ey, (EFE 20
NEETRER TR HAR GFE) BEmbRcw. 1F2E
o te SRR MR Fe £ 0, T TNFP f IL-6 2 fk 4
B¢ B R IG T IR IT N & S RARA R LR S E
S W (H e SR IR 15 PR ST AL BRI 5T R A5 )
IESE, HbIE RN E AR E .

AT RIEX—EYIFER, HEEMRNE 19-27 4 BE
iU AR EEPREE S . Xt csDMARDS  (STRAP 4 *)
B INF i597 (R4-RA 3056 ™) WERREZETT
ER TR S H9 RCT RES, W —Mel, Zaefim kR
PR 5| 2 g, RTMKSREBERR, ARTTHR
S RERERAR Y, xR, BEEERE
R 11 AOLL BIREDL 2> 442 F 28 B B FE Bk B A TN 20
(R4-RA) , i 1. 1. 1 {LLBIBENL > A2 A PE |
Fl2E s ek i =40 (STRAP) . FFxEIIEAE
PORIEIEA AR Z B MIREEE B E R 2 B riasT
I AN FERR SR BB P BRI PR IR T N

XEERENL BB RS R R A, (B AW, B
AN R IR S B A= W RE P I PR I R 1 (B 1T i
T U, EGG TR 2 AL AR 25 AR s AP S5 7T
KWABSE, FlaniE T B Al ag KSR S0 R 2B B ng R

RHERESE, RN X EETR R R AR T 22 Mg ity B
FARIHNRIT IR,

& STRAP F11 R4-RA ELAEIAYE £t #E T G 1 15
FHIRCT 2 r[{THY, (EAFRZEERHIE RS A4
PR EAE M E ORI, AR 22 RCT
B R H AR R AN AR (TR B R) T
EERIT, XERE T,

MoREZFEEERZEAGT, REREEZERA R HENHTIEIT

BB, PRAIRI FZAN AR MR Z 13, ACPA F1 g d CEIT R TUF 28 A MFRid ¥te S RIE R

NIRRT HEMR A = BB BRI OEEFZ  BUO, BRI ENEEh Y RIER T IR R

NATURE REVIEWS | RHEUMATOLOGY Volume 6 | Oct 2020 | 77



PERSPECTIVES

TR R TT %, XA R AT A TR TR
AR, A R T R C A R 25 Yy

PR, — SR FR IR TR EON A M bR s AT A ) L PR R
PP, TR E R RE R, RGN AR

AEESRELERMEN, F— LTI NREEY
FRICHIE A BB S B R R PR 2 A A pRic
W L BT R 2. Hoh— R AR EL T A e
PRI IR L, BIAEYARIC Ry & LRI 1 HE & 2025
TR, EX R REANE T 2O G, R JORERE G
TR E SRR IR MIAE BT EDRCY . ASOR

ST BEPX LR 5T, U8 5 R 7] BB SR —

iR,

BT B R E MR ID I SHIBEYIXT BRI B % 3o 2
JErR T LA A bRic P Te SROBEDL RIS, AT TE X
eSS 5 IR AR SR RS MR 5 RS . AW ARIC R R 1%
TR ARICE IR B B E R T A IR TT R & BURRERY
oikit. BEBIEZHFRLRRREDRCY (A
B R ETHEARL) BrigSros RASIREHGT,
IRIRPFEIRTT R3S, M E = W pric i SR J& & ] L
WBARIT AR ERAEA (B 2a)

A TEAE R AR S 6 T R A M AR iC PR AT 2 FR T
TELEFRE R 2B R B A, WU 2T 2B

FHRDREMREGTT ke, EXAERRHEH, BF
Wy AR IC Y R A A RIS BARE RO AR, SRR
FELS ARG A BN B, XA B ER T A hRiE R
AT ARSI PR R BB B TR IR T A AT IR Z [R5
(E 2b)

TEEb R E R, RO e PR C R Z2
RE BTN, MRS E A AR IC I E XA
HELRR AR T SRAERTT s AEVbRIC Y B A 48 ) 2t
FrbriEIasT, RTDURES RAKIE (B 2¢) .

BRI o RA RIFEAM SOREME R AT ER7E
R ECR Z BT ER R . TR (B
3a) , A—ERNEEREEDICHAR 50 RKER
WA, FEb R AR RERT. i Ege gk
AREEREEAHRER—ME S MEDRCRIEE.
fn ERrR, REMEMRT REREEIEAER
M, (HEHEEE, FIEERIERBGTEANERE
FIREA AT AT 1Z#E SR Z5 WG T N, iR TT #E SRR
KFREEREIRT TN . i, BHPTRRE, EXE
K REFBEBEAR R TNF fRIEKCFSEEFAIET TNF
TRITRIE A 5 W, R X L NI 5 4 SR A AR
ZUgA, AR LEd R AR R
(B 3a) , B EFERELASRENEE TS

PP 5y )2 RCT Skik— B 0 E A inic B ERN %1 17 DMARDs Z5448%) T X A REIE T N & 5, AD-
a EYIERIC YRR RCT b EMERIE S E RCT c EYIFIEMEE RCT
ZikE ZikE ZikE
—. . EMERIEY) EYERIEH EERic EMiRicH
ERAE EYFRC R
l l A R Wi Mt IZT
RIE  JTERA A FRRAE IE  FTERA IE  XTERAE RIE  XERA A
2R 2R LRI 2 EIEE 2R 2R
ATHEEEVRCYRBES BT HEREATEE X EWRIEY Kt EMFRICYIPR IR B,
BEIRRIFIRT AR IR PR IR &G T AT iR W E EWARIE R M E

E2 &YiRichisSmmatiiRit. £9iRicyis

YRS M B A M o A BIARIC ¥ PR PERD 3 A0S U PR 14 19 52

SHBEXYRINE (RCT) BEFENEYIRCYRNEDIRCHNES, X
EAEYIRC T TN AMERFERR AR N a EPIRCHRBIAR R, ﬁﬁthuﬁéﬁ'ﬂﬁﬁLﬁHE/\ﬁﬁh
P HH R ERR R AT BAEST, X%

2 WIARIE
LRI AN EDFRMCIRBIH

BT N BT AN NRM TR, b £WIRZH 2= RCT, é’ﬁlﬂ%%ﬁﬁﬁ“ﬁ/ T A YRS Y B L A L FE A WIARIC Y R 1

TEEFHE, TUUERAEMIRCYNE RCT kARG

%Wﬁﬁi%ﬁﬂ%WEﬁAI@E,Eﬁ%m%ﬁﬁ?@ﬁﬁWﬂ XA TR AR PR 40 of A ARIC W PRI FO R 1 2
SZRHEAEHFANHL, c FVIRCYESE
HE A WARIC Y E X TP A b EE ORI S5 77 FO X 8B5S

BRI, RARFENEMIRCYLS
BEMIRCY AN BRI OE, u@fﬁ
ARSI TERNIEETT, iR RAEIE,

EXEDIMCR MR EEE R, SHEESREDIRD
ﬁ%ﬁiz
R, AEPIMCYEERED, R
7o EUIREDP

78 | Oct 2020 | Volume6

www.nature.com/nrrheum



a #RiRE b BRHE
S XRE BB
HRRETH i watxns  RHURER
X655k EBK e RRE
( )] 5
Y
nreE HrmE
Hif

5e
EMFRTHY EWARICY EWRIEY EMIRE EMAREY  EWEREY
| I | 1
M 2 “Hm3 wHma patynl %2
E 3 £Minic PR SHIRKKERT, XOUTE 1 FHE 8.
ZHMEBRE, EYIRCYIESHEENER KRB — RN
ZHINEFTE, 1273‘%%3117%1’7 MW3ETr N & § £ YIRe )
SN F O, EVIRICYIs SR BBl 18 2 g 1E
$A$%’fﬂﬁ% #ﬁ%ﬂﬁ%ﬁLTuI—JH‘hﬂé%/\i%ﬁ
CYFIRIIETT . a @RIt LKt , BHERMER (UL
ERTX P LA ) OIRER SRR EYIRCYH LA,
HAZTASBEEEYIRCON N O EETT . b BRI,
BRI SRS EEFHREYIRICY N T RERE
HEPHNEA, flln, BHEEREXTA. BERADA. X
D EB RS REMEXRTRANBETUAR— "BR”
FERAEMIFCY T AN FHRR DI EBIEERN,

ACTA B8 05 5 20T 8RB fn SR i 41 A 1 A b
) CXCL13 fin] patk ICAMI {E491E B E R B R AR 10
MRAZET SR, FEBRBRT R KRB TIR T HY ACRS0
R EHRA U BERS,

B R G (B 3b) AT RIS RS Lo i A8
FERARER (nRA, BREEER (AS) M PsA) 1Y
FORPLHISRE TEEEN, HiX el 25 AR
PRI RE A . IR SRR 250508 T X — e,
Bildn, 22 EREE ST EARIERATE HER2 S 3Rk (R IR I
Ry E R ER Y, IR R It 2
256 ™, B4, TNF 15 EEERERT R, BE
AR 5880 PsA FENEYTLAMENE JOREME R TTRRE E IE
(1) . B TNF I B Lt F T ik s
(B SR 53 F- IR B2 TR T A T T2 08 e e 1E A A (AT
RETR R AR, 8 W] DG EA T 25 50 A HU#E ) DMARD
2P AT AR I SR R R IE

ERERERYZE, BT INF #5546, H{l bDMARD
23480 RCT 150 25 SRAT AR B SORE M SR O A —EL,
AR EEEFER, Flan, 5% IL-6 ME5IGRT RA B
HEWAMAERT RARYETT ™, (B7E AS thigite 251 A
A NKRE N, KR, IL-17 I E A TR T PsA
FIAS, HIRRELE RA hfkfit ™, [FAE, 1L-12/23 f 05
L B AT AL TR ST PsA, (B RA B, &
AS i P SR O S I T RIER bR BT (IL-23 417513
TERTHANT A AR BoR TR I0TR T 2R, (B4E RCT Hi#)
RIIELA BERA T, KRR, 1L-6 KA

PERSPECTIVES

AETE SpA RUR R HLEI R NE 2, ify IL-23/17 1@ s N 5

RA LIRTER, XA] WAL (RA BT EAD
AS%W%ﬁ)mﬁiﬁiiﬁmoﬁﬁ,miﬁﬁ,ﬁ
IR o, A RS> SpA HE B St IL-6 HIiHIFI A 6
TR Y, 5y RA BENS IL-17 {5 A AT A ™,

(BEEGIRRIRE R AIART (FTREANA T A L AR

ITHARRBIRRE) NrlE e ST AR
AP,

R, & 3b for, ES@BESHERRE, 2
TR B E B TR ERAAFE (P10, TNF 5L IL-17 KK E L)
BHEEE, MAEEIRKZSE, YT oHU S TREY
WIESH, ARERSEEFROSER, AN, BRI
SNRBCRZSIINT R, EARATIESR TR, B RERE
IR E B IR E bR, RO TR LU —RIG R A R RiIE
—PRGWITE 2 N PORIERCE FRYA AL, TARIETE
AR —AEIRIE NPT 2RI RIS, pARTER B,

ATFER i, ATETHERRIEITES TRIED
BV FR ISP TEE S N I AT R I PR R A, T T
TAHE IR T I B & F T T B S 0 25 B2 T g PO 3 0 A= )
PRSI R A, XEERR/D TR I 2R E R Ko R
RETC BT 2o R .

2%, ZNWE (MAMS) RIREIERRE (& 4)
BT 24 A W bR W s SR R B R TR IR A 36 22 Fls
T, FTRERRIBTRSC R THIT A o A 53 #7485 R 22 )R AT T
FE. D FONTATHERE £ — LR R LT
RBFBHRPAEDRCIRS, HEEAEmIRIC Y
M BE VAN B RS ERT s, RIER S HTH
e, FEINT-WF 7T el IRREE 259k Z 57 30mfs 1k, ]
VIRZ Ry RWAE 008 E . TR LR
IRTT B N BT R & #2505 A E b T3

% 1 &4 DMARDs E#X SR hiER

L KRBTSR RERETR
TNF #5157 +++ St
IL-6 #0H3 +++ Lo
IL-17 #0#5) 47 e
IL-12-1L-23 3005 - s

+++, DHUERETY, FETE I BARPERERRNTH, +, KRFHAE, BE
—, 15§ I A PRI B8 oh 25 SR B 14

NERUEEEY S neebr g =18

NATURE REVIEWS | RHEUMATOLOGY

Volume 6

SBEMEER

+++

+++

| Oct 2020 | 79



PERSPECTIVES

BUETR IS SR BB

m EFTR, S FREFEE SRR ER 74 AR
GHRTR, SEM TR A AT RE R e BR 2B Ak
SR, FREERZE A TR B, FIEFZBEN
PP AIRERS, AR R e, S5 T HE 3,

B, KT FRERESHMR, FEM—ITH
B, 5 TR AR IR LA 3 FE T Im PR LR R A
—MESRAR T, EHFEE—SRIE, ET 5K
SRR RS IE R BB T RE A ST, M4 A
B AN, BEAh, PO AR SR T TR TR
AL LML TREEEIM “HER” M =Sk
HPR D B A ER RN, 74, BERS TREEEE
FIRERTER R AR, WATREFIFRS . TEH. PR,
EIREAT / BUPERE I 2555 & I BRIV

BEEAE, BRAZEYFRCRTRIE T B
BB, FFEE A EMIRICYERRIRBIAT N A RH R E
B, X—AfEEminicr s St s EAER, B,
WA M RRIC AR I 5 R R PRI AT E A M, DA
TR BT E R AE AR IC YRR A5 IR X 5 AR AR 1C P FRAE R £ P
PRICHIBAMERIERE . Ihsh, TERIHTE AR B E ST
BRI, PR A A RSB L R, R RAETTR
MBS . Rt AT IS RETE AR
HTRATERZERE, RARMNTERAEL L=

KRUEETX
AFmBY
MR EYATIEN2 i%ﬁﬁ%s T4
w1 #42 %93 w4
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
Gevii
ISR AR EFEN BEEALME— S
EL LR e BFERE SARERFHE
M ST E S /RIE ﬂﬁ EFABHE DU B
BT TR BE EkWR  THRD THR2

E4 E£WHRicYESHTERRERIT, £VRCYESHETY R

.

BERRRELAMIRARE, TEAEXRIRP MR IET AR,

MEMFREPIE SN T AR R I EEDIFCDIESHIRR BB S5 S E.
SHBRERESER, TRANHRSIHMNRDUNES PMEDIFCY (UEREXT
REBEZEAO) o EHIRIED, TRURETLRIT RN SIS RAEEDIRD
MEX N THRAFTHRFRENFE, AR EE-—TANKE, EFEXFHT
BHAETHAPEFUHTH, KHBSEXH ™", Springer Nature Limitedo

EHER T T HURIRREE, (ER—E R Us rT S
BEREREYZARL,

B, RTHARRGE R, X—HEFEZERKE
HIT AT (R HHE3) . AXEARE
AT XE R, (EI2HECUZINER, RIE FDA AY&IY,
RUFTRESR RIS T e AR sy AT T R AE R EE R, AT
o T REROIRIEMRET ), dbAh, fERTAEIRLG th, HELT
REER (EHERI) FIRBEIRK, BRI AT
RE BN RAURFTAMER, M B e e ARG R 2
REMAIE T RO A T T RE R A T/ N B nu e, deT
RES B N BUEER CREERIFIE ERIATTICR) RSN
T b S BRSSP RE SRR A IR IG5 e ),

B=, TR IESHREE ST 2 LR,
W& EHIRIERVE LS, FEIER IR, B, 7
BRERF BT, FIREMEBEEEABR TR, EWHAR
nuskn. BRI AR E I TR 5 2 5 )
[T, B TR 2 A B P e T e I AOE R, B R
MBEH R THARRITME, 555, HH6, KRR E R
EEE R, FEREEMIRESTE.

XHBP— N EEREGE, HEARNY FHIEHEZ
BB ERRS, @ETFE NIEREA SR M FAR
BURIATIE, Rl HEmMZ 2, BABRTM R RE R
EREE AR, A A2 R H IR X Y, Shr B
SRR T XANRE, ARSI ERTFENE, 57T
ETR PRI RIS NIRRT R B H AR A E
FIMGRREE B RIESE @,

OMERACT F]#HE i 50 B T Al 4l NE G T gk -
RFEFFERAT T2, HEnRIFH7E RA HhBEfT
FIEEIR IR SR A T e EREIR O, s, RIEERR S
DR T AT 2 MIBRHEAS S THEAS S M ERER
IR, FEpe sk E M2 Nz, EX)5H,
EULAR ZHFHEVE IR E R IRRE, ZIRER SRt —T
KSEHIERINRAE, DU B8 IR 5 A BR (R Ry AR A B
IT. EERERE T RIEEHES ML (REASON) Aijn
Gk EER B (Accelerating Medicines Partnership) 242
HULETEAZ, AT IR R A ORI R A AL
HIH & BUIRMIATT ISR AR P bric i %,

EE, O TREEESH T EREERH AT
PR, AERAE AR as 2 3, KB 25 ZIA ERR
KFTREEE,

80 | Oct 2020 | Volume 6

www.nature.com/nrrheum



FHE3  FBLIE ARt BR A Bk Ak

PERSPECTIVES

A A R R AT = DR KA IR T 25 R Rt . KU

RS HIE S0 PR A 5% T I B Bk

HARDTR TR ) Rl N ER 00 B35 Tt

Fok (B, &

MR RERE, HRDELZMRIREME N BT

BIR T R R R S EURE N BT
Fie. M. HR. EIERT/ LEHBAER

RN BEREELW, B EDENERE,
BIEE LU MARC IR BT B A BB ER P

N FECEE vl
AT LA ARE IR

eI TR REFERE,

FiEF MGt F ek

BIER (

RANGITTRIENTL. BE
xE)
FER TLM%

EENFABITE,
%Eﬁ&ﬁ”?%m sE N EIER R P HADAT

(flgo, EEBFERED, ¥TIEGLTEN
W OBTIFE. BRRHENNE. RigRiRA
HRER I PRI B YR

BRI E R A, SR,

it . REmt, Wil

FRRERMRI T ES M,
W (R PTi% 80 MERE W) o] DUERR I 9> B8 T Y
ATNEEVZZUNTERY, BFEEERN "

IR
T WEERISHSH 5 4 .
X5y F LRI —

BITEAT ) OER RS,
K&, BIEIRBUERIT .

Bz, UBEAT LS FREEE

) SRIEERT

WA AT

TR 25 SR BT R BRIk PR 12U SR SR 5 Bl 26 i kel PR
L LA BLA 25 TE R )

DGR P RE
5128

AR B T RS 25 0T
R0 T SR ZAIE R B B PRI I6 SR I PRSOUT J HLE
AR5y R B2 AL 5 T RO BT
Rk, HARUBRE AT LRF R RE R (niE

REZEEE, RIS FN AR

BEMEAS AR T
REE” SRR E N “HREIRIERAR” .
EmELSBET LIEE, bk

SRR PRI

Beiyg R AT LU R AR T ROIRTT R, (RiRT R

N?%&E%,E%ﬁﬁﬁigﬁﬁfﬁWﬂﬁ&
ETT X R Il PR &i ( BIAnIAARIE

NFERHE, £

=TNHEHE,;

NZ3= 80 s BT geit = o it i,
(=AML )

T8

%ﬁfﬁfﬁﬁ¢%ﬁM¥F

FRROTERTE, THESETHRNE

B I R A5 s &

BERSIN | BlEE

JHLERR R,

= EHIH 60-40-200 KIEHR, (REFZLHHE, 3
X PRI

b

BB T AR AR, Wi, R LA
BE ORI TR E IR SR R IR R R PRk

B, NimsIA I EEEIR ( RIRBEIRAEETY

R,

&it

3

/

B2

1.

Smolen, J. S., Aletaha, D. & Mcinnes, I. B. Rheumatoid
arthritis. Lancet 388, 2023-2038 (2016).

Smolen, J. S. et al. Rheumatoid arthritis. Nat. Rev. Dis.
Primers 4, 18001 (2018).

Nam, J. L. et al. Efficacy of biological disease- modify-
ing antirheumatic drugs: a systematic literature review
informing the 2016 update of the EULAR recommenda-
tions for the management of rheumatoid arthritis. Ann.
Rheum. Dis. 76, 1113-1136 (2017).

Weinblatt, M. E. et al. Head-to-head comparison of
subcutaneous abatacept versus adalimumab for rheu-
matoid arthritis: findings of a phase Illb, multinational,
prospective, randomized study. Arthritis Rheumatol.
65, 28-38 (2013).

Porter, D. et al. Tumour necrosis factor inhibition versus
rituximab for patients with rheumatoid arthritis who
require biological treatment (ORBIT): an open-label,
randomised controlled, non-inferiority, trial. Lancet
388, 239-247 (2016).

Smolen, J. S. et al. Head-to-head comparison of cer-
tolizumab pegol versus adalimumab in rheumatoid ar-
thritis: 2-year efficacy and safety results from the ran-
domised EXXELERATE study. Lancet 388, 27632774
(2016).

Smolen, J. S. & Aletaha, D. Rheumatoid arthritis therapy
reappraisal: strategies, opportunities and challenges.
Nat. Rev. Rheumatol. 11, 276-289 (2015).

Buch, M. H., Bingham, S. J., Bryer, D. & Emery, P.

Springer Nature Limited,

EfE R I RN B R LR,
#HBESE ),

AOERAE, (EHT R RIS T 20 R R TRIR T E AR N —Fr

B IMIEERIE A T L&

WA ARENER M E R, Bk HTELERT20205£9A4H

Long-term infliximab treatment in rheumatoid arthri-
tis: subsequent outcome of initial responders. Rheumatol-
ogy 46, 1153-1156 (2007).

Tak, P. P. A personalized medicine approach to biologic
treatment of rneumatoid arthritis: a preliminary treat-
ment algorithm. Rheumatology 51, 600-609 (2012).
Lewis, M. J. et al. Molecular portraits of early rheu-
matoid arthritis identify clinical and treatment response
phenotypes. Cell Rep. 28, 2455-2470.e5 (2019).
Humby, F. et al. Synovial cellular and molecular signa-
tures stratify clinical response to csDMARD therapy
and predict radiographic progression in early rheuma-
toid arthritis patients. Ann. Rheum. Dis. 718, 761-772
(2019).

Lliso-Ribera, G. et al. Synovial tissue signatures en-
hance clinical classification and prognostic/ treatment
response algorithms in early inflammatory arthritis and
predict requirement for subsequent biological therapy:
results from the pathobiology of early arthritis cohort
(PEAC). Ann. Rheum. Dis. 18, 1642—-1652 (2019).
WHO Scientific Group on the Burden of Musculoskel-
etal Conditions at the Start of the New Millennium.
The burden of musculoskeletal conditions at the start of
the new millennium. World Health Organ. Tech. Rep.
Ser. 919, 1-218 (2003).

Goutsouliak, K. et al. Towards personalized treatment
for early stage HER2-positive breast cancer. Nat. Rev.
Clin. Oncol. 244, 707-718 (2019).

20.

21.

Le, D. T. et al. Mismatch repair deficiency predicts re-
sponse of solid tumors to PD-1 blockade. Science 357,
409-413 (2017).

Smolen, J. S. et al. EULAR recommendations for the
management of rheumatoid arthritis with synthetic and
biological disease-modifying antirheumatic drugs:
2019 update. Ann. Rheum. Dis. 79, 685-699 (2020).
Cuppen, B. V. J. et al. Personalized biological treatment
for rheumatoid arthritis: a systematic review with a fo-
cus on clinical applicability. Rheumatology 55, 826—-839
(2016).

Taylor, P. C. et al. Clinical characteristics and patient-re-
ported outcomes in patients with inadequately controlled
rheumatoid arthritis despite ongoing treatment. RMD
Open &,e000615 (2018).

Studenic, P. et al. Testing different thresholds for patient
global assessment in defining remission for rheumatoid
arthritis: are the current ACR/EULAR Boolean criteria
optimal? Ann. Rheum. Dis. 79, 445-452 (2020).
Michelsen, B. et al. Discordance between tender and
swollen joint count as well as patient’s and evaluator’s
global assessment may reduce likelihood of remission
in patients with rheumatoid arthritis and psoriatic
arthritis: data from the prospective multicenter
NOR-DMARD study. Ann. Rheum. Dis. 76, 708-711
(2017).

Hensor, E. M. A. et al. Validity of a two-component
imaging-derived disease activity score for improved

NATURE REVIEWS | RHEUMATOLOGY

Volume 6 | Oct 2020 | 81



PERSPECTIVES

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41,

assessment of synovitis in early rheumatoid arthritis.
Rheumatology 58, 1400—-1409 (2019).

Tanaka, Y. et al. Discontinuation of adalimumab after
achieving remission in patients with established rheuma-
toid arthritis: 1-year outcome of the HONOR study. Ann.
Rheum. Dis. T4, 389-395 (2015).

Keystone, E. C. et al. Toward defining primary and sec-
ondary nonresponse in rheumatoid arthritis patients
treated with anti-TNF: results from the BioTRAC and
OBRI registries. J. Rheumatol. 47,510-517 (2020).
Alzabin, S. et al. Incomplete response of inflammatory
arthritis to TNFa blockade is associated with the Th17
pathway. Ann. Rheum. Dis. T1, 1741-1748 (2012).
Strand, V. et al. Inmunogenicity of biologics in chronic
inflammatory diseases: a systematic review. BioDrugs
31,299-316 (2017).

Buch, M. H. et al. The value of synovial cytokine
expression in predicting the clinical response to TNF
antagonist therapy (infliximab). Rheumatology 417,
1469-1475 (2008).

Kumar, K. et al. Determinants of adherence to disease
modifying anti-rheumatic drugs in White British and
South Asian patients with rheumatoid arthritis: a cross
sectional study. BMC Musculoskelet. Disord. 16,
311-396 (2015).

Buch, M. H., Pavitt, S., Parmar, M. & Emery, P. Cre-
ative trial design in RA: optimizing patient outcomes.
Nat. Rev. Rheumatol. 9, 183-194 (2013).

Pitzalis, C., Kelly, S. & Humby, F. New learnings on
the pathophysiology of RA from synovial biopsies. Curr.
Opin. Rheumatol. 25, 334-344 (2013).

Blanco, F. J. et al. Secukinumab in active rheumatoid
arthritis: a phase Il randomized, double-blind, active
comparator- and placebo-controlled study. Arthritis
Rheumatol. 69, 1144-1153 (2017).

Cariete, J. D. et al. Ectopic lymphoid neogenesis is
strongly associated with activation of the IL-23 path-
way in rheumatoid synovitis. Arthritis Res. Ther. 17, 173
(2015).

Fleischmann, R., Landewé, R. & Smolen, J. S. Review of
head-to-head study designs in rheumatoid arthritis. Semin.
Arthritis Rheum. 46, 279-285 (2016).

Vashisht, P., Sayles, H., Cannella, A. C., Mikuls, T. R.
& Michaud, K. Generalizability of patients with rheu-
matoid arthritis in biologic agent clinical trials. Arthritis
Care Res. 68, 1478-1488 (2016).

Park, J. J. H. et al. Systematic review of basket trials,
umbrella trials, and platform trials: a landscape analysis
of master protocols. Trials 20, 510-572 (2019).
Isaacs, J. D. et al. Effect of baseline rheumatoid factor
and anticitrullinated peptide antibody serotype on ritux-
imab clinical response: a meta-analysis. Ann. Rheum.
Dis. 72, 329-336 (2013).

Gerlag, D. M. et al. Effects of B-cell directed therapy
on the preclinical stage of rheumatoid arthritis: the
PRAIRI study. Ann. Rheum. Dis. 78, 179-185 (2019).
Miyagawa, |. et al. Precision medicine using different
biological DMARDSs based on characteristic phenotypes
of peripheral T helper cells in psoriatic arthritis. Rheu-
matology 58, 336-344 (2019).

Badot, V. et al. Gene expression profiling in the
synovium identifies a predictive signature of absence
of response to adalimumab therapy in rheumatoid
arthritis. Arthritis Res. Ther. 11, R57 (2009).

De Groof, A. et al. Higher expression of TNFa-induced
genes in the synovium of patients with early rheuma-
toid arthritis correlates with disease activity, and pre-
dicts absence of response to first line therapy. Arthritis
Res. Ther. 18, 19 (2016).

Ducreux, J. et al. Global molecular effects of tocilizum-
ab therapy in rheumatoid arthritis synovium. Arthritis
Rheumatol. 66, 15-23 (2013).

Gutierrez-Roelens, . et al. Rituximab treatment induc-
es the expression of genes involved in healing processes
in the rheumatoid arthritis synovium. Arthritis Rheuma-

42.

43,

44,

45.

46.

41.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

tol. 63, 1246-1254 (2011).

Hogan, V. E. et al. Pretreatment synovial transcriptional
profile is associated with early and late clinical response
in rheumatoid arthritis patients treated with rituximab.
Ann. Rheum. Dis. 71, 1888—-1894 (2012).

EU Clinical Trials Register. EudraCT number: 2014-
003529-16. European Medicines Agency https://
www.clinicaltrialsregister.eu/ctr-search/search?que-
ry=eudract_number:2014-003529-16 (2020).

EU Clinical Trials Register. ClinicalTrialsRegister.eu,
EudraCT number: 2012-002535-28. European Med-
icines Agency https://www.clinicaltrialsregister.eu/ ctr-
search/search?query=eudract_number:2012- 002535-
28 (2020).

Kelly, S. et al. Ultrasound-guided synovial biopsy: a
safe, well-tolerated and reliable technique for obtaining
high-quality synovial tissue from both large and small
joints in early arthritis patients. Ann. Rheum. Dis. T4,
611-617 (2015).

Just, S. A. et al. Patient-reported outcomes and safety
in patients undergoing synovial biopsy: comparison of
ultrasound-guided needle biopsy, ultrasound-guided
portal and forceps and arthroscopic-guided synovial
biopsy techniques in five centres across Europe. RMD
Open 4, 000799 (2018).

Antoniou, M., Kolamunnage-Dona, R. & Jorgensen, A. L.
Biomarker-guided non-adaptive trial designs in phase Il
and phase IlI: a methodological review. J. Pers. Med.
7,1 (2017).

Antoniou, M., Jorgensen, A. L. & Kolamunnage-Dona,
R. Biomarker-guided adaptive trial designs in phase Il
and phase lll: a methodological review. PLoS ONE 11,
0149803 (2016).

Ulfgren, A. K. et al. Systemic anti-tumor necrosis factor
alpha therapy in rheumatoid arthritis down-regulates
synovial tumor necrosis factor alpha synthesis. Arthritis
Rheum. 43, 2391-2396 (2000).

Dennis, G. et al. Synovial phenotypes in rheumatoid
arthritis correlate with response to biologic therapeu-
tics. Arthritis Res. Ther. 16, R90 (2014).

Biankin, A. V., Piantadosi, S. & Hollingsworth, S. J. Pa-
tient-centric trials for therapeutic development in preci-
sion oncology. Nature 526, 361-370 (2015).

Choy, E. H., Kavanaugh, A. F. & Jones, S. A. The prob-
lem of choice: current biologic agents and future pros-
pects in RA. Nat. Rev. Rheumatol. 9, 154-163 (2013).
Ogata, A., Kato, Y., Higa, S. & Yoshizaki, K. IL-6 inhib-
itor for the treatment of rheumatoid arthritis: a com-
prehensive review. Mod. Rheumatol. 29, 258-267
(2019).

Sieper, J., Porter-Brown, B., Thompson, L., Harari, O. &
Dougados, M. Assessment of short-term symptomatic
efficacy of tocilizumab in ankylosing spondylitis: results
of randomised, placebo-controlled trials. Ann. Rheum.
Dis. 73,95-100 (2014).

Wu, D. et al. Meta-analysis of IL-17 inhibitors in two pop-
ulations of rheumatoid arthritis patients: biologic-naive or
tumor necrosis factor inhibitor inadequate responders.
Clin. Rheumatol. 365,2205-2210 (2019).

Smolen, J. S. et al. A randomised phase Il study
evaluating the efficacy and safety of subcutaneously ad-
ministered ustekinumab and guselkumab in patients
with active rheumatoid arthritis despite treatment with
methotrexate. Ann. Rheum. Dis. 76, 831-839 (2017).
Poddubnyy, D., Hermann, K.-G. A., Callhoff, J., Listing,
J. & Sieper, J. Ustekinumab for the treatment of patients
with active ankylosing spondylitis: results of a 28-week,
prospective, open-label, proof-of-concept study (TO-
PAS). Ann. Rheum. Dis. 73, 817-823 (2014).
Deodhar, A. et al. Three multicenter, randomized,
double-blind, placebo-controlled studies evaluating the
efficacy and safety of ustekinumab in axial spondy-
loarthritis. Arthritis Rheumatol. 71, 258-270 (2019).
Baeten, D. et al. Risankizumab, an IL-23 inhibitor, for
ankylosing spondylitis: results of a randomised, dou-

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

ble-blind, placebo-controlled, proof-of-concept, dose-find-
ing phase 2 study. Ann. Rheum. Dis. 77, 1295-1302
(2018).

Schett, G. & Firestein, G. S. Mr Outside and Mr Inside:
classic and alternative views on the pathogenesis of
rheumatoid arthritis. Ann. Rheum. Dis. 69, 787-789
(2010).

Merashli, M., De Marco, G., Podgorski, M., McGona-
gle, D. & Marzo-Ortega, H. Evidence of response to
IL-6 inhibition in some cases of refractory spondyloar-
thritis-associated peripheral synovitis. Ann. Rheum. Dis.
75, 1418-1420 (2016).

U.S. Food and Drug Administration. Adaptive design
clinical trials for drugs and biologics: guidance for
industry. FDA https://www.fda.gov/media/78495/ down-
load (2019).

Antoniou, M. et al. Biomarker-guided trials: challenges
in practice. Contemp. Clin. Trials Commun. 16, 100493
(2019).

Humby, F. et al. Use of ultrasound-guided small joint
biopsy to evaluate the histopathologic response to
rheumatoid arthritis therapy: recommendations for
application to clinical trials. Arthritis Rheumatol. 67,
2601-2610 (2015).

Barton, A. & Pitzalis, C. Stratified medicine in rheuma-
toid arthritis-the MATURA programme. Rheumatology
56, 1247-1250 (2017).

Pickles, T. et al. Adaptive trial designs in rheumatology:
report from the OMERACT Special Interest Group. J.
Rheumatol. 46, 1406—1408 (2019).

Mandelin, A. M. et al. Transcriptional profiling of
synovial macrophages using minimally invasive ultra-
sound-guided synovial biopsies in rheumatoid arthritis.
Arthritis Rheumatol. 70, 841-854 (2018).

Donlin, L. T. et al. Methods for high-dimensonal analysis
of cells dissociated from cyropreserved synovial tissue.
Arthritis Res. Ther. 20, 139 (2018).

Zhang, F. et al. Defining inflammatory cell states in rheu-
matoid arthritis joint synovial tissues by integrating
single-cell transcriptomics and mass cytometry. Nat.
Immunol. 20, 928-942 (2019).

Mease, P. J. et al. The efficacy and safety of clazaki-
zumab, an anti-interleukin-6 monoclonal antibody, in a
phase llb study of adults with active psoriatic arthritis.
Arthritis Rheumatol. 68,2163-2173 (2016).

Tahir, H. et al. Secukinumab in active rheumatoid arthri-
tis after anti-TNFa therapy: a randomized, double-blind
placebo-controlled phase 3 study. Rheumatol. Ther. 4,
475-488 (2017).

T

C.P., E.H.S.C. and M.H.B. made substantial contributions to
discussion of the content and researched data for the article;
C.P. wrote the article and C.P., E.H.S.C. and M.H.B.
reviewed and edited the manuscript before submission.

FzE R

The authors declare no competing interests.

HRARR

Nature Reviews Rheumatology thanks A. Jorgensen and the
other, anonymous, reviewer(s) for their contribution to the
peer review of this work.

R 5 EA

Springer Nature remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

© Springer Nature Limited 2020

E: Zus (L mEb)
WL £ (L mER)

82 | Oct 2020

| Volume 6

www.nature.com/nrrheum


https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2014-003529-16
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2014-003529-16
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2014-003529-16
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2014-003529-16
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2012-002535-28
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2012-002535-28
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2012-002535-28
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2012-002535-28
https://www.clinicaltrialsregister.eu/ctr-search/search?query=eudract_number%3A2012-002535-28
https://www.fda.gov/media/78495/download
https://www.fda.gov/media/78495/download
https://www.fda.gov/media/78495/download




Reprinted from articles originally published in English in Nature Reviews Rheumatology Volume 16 Issue 7-12 © 2020 Springer Nature Limited

This translation is © 2021 by Shanghai Springer Nature Information Consulting Service Co., Ltd. BJ Branch. All Rights Reserved

Translated and distributed by Springer Healthcare. Although great care has been taken in the translation of this publication, Springer Healthcare
takes no responsibility for the accuracy of the translation from the published English original and are not liable for any errors which may occur.

No part of this publication may be reproduced, transmitted or stored in any form or by any means either mechanical or electronic, including
photocopying, recording or through an information storage and retrieval system, without the written permission of the copyright holder. Although
great care has been taken in compiling the content of this publication, the publisher and its servants are not responsible or in any way liable for the
currency of the information, for any errors, omissions or inaccuracies, or for any consequences arising therefrom. Inclusion or exclusion of any
product does not imply its use is either advocated or rejected. Use of trade names is for product identification only and does not imply endorsement.
Opinions expressed do not necessarily reflect the views of the Publisher, Editor or Editorial Board. Please consult the latest prescribing information
from the manufacturer before issuing prescriptions for any products mentioned in this publication.

@ Springer Healthcare

RM 408-412, Beijing Ideal Plaza, No. 58 Northwest, 4th Ring Road, Haidian District, 100080, Beijing, China
+86 10 8341 5020
www.springerhealthcare.com

Part of the Springer Nature group Printed in Mainland China

BZM21CP0029




