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DAY ik 2 AR, ST RE F T kR A SR A, ARIEAL AR 4 A0 F A KR
A R A AR IR, B TAR AR 09 K e 2Z BT 5 (Met-IRS), AR H s RER R, £45064K
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0.05), AT EEMet-IRS, ZFMERNTRAES, AERARALSE, LFERFARME “RABTEREEHK
(Cj-RTRM) 7 & RFm LA, ZAER 2 pb e iE 3L A e R TRM AL 71, B 2K H TS IEwm & TaR (AUC)
#0. 880, EAJEO0.967. HFFE0.700, 53540.667, 458 K T Met-IRS # a9 ls RFRM AL Cj-RTRM =T
A TN AN B SR T RA BH G R KEE ML R, St ERAANE SR A G T R BARE, TH K
FHELRN | & FER P EHRBPABG IR AL FIHIEE,

[RER] EREBAYT L; AFERLIE; £E; RMBAF; WEFIT; BARFTMER; AEes

K XIR LT % (rheumatoid arthritis, RA) J&
— T LR DE AT ROVFRAERY A B e PEys,
RUG AR R I R AR 5 A BT I, P S BOeTT 4K
BRI PEREIR 1, R ERERA N 0. 46%
2 i S RE SN J2: RA VAT I OCHE, FERME 2R A1 57
() 2556 77 N B VA TEE 1 % RA I R R IESF 208 )
A 5% 26 B 9% 7 EA WA (T R ST IR
F O S AT O I 24 A P Rk A R, A AR E RA
FEEIRYT HE (R 1 1 R DL AN S RE R 1l K F-
B X RRRE VAT R N AR SR, i
MEEHACHRE, G RAS R TSR AR . SR
RO RFAE BB PRAFE— B I R BRI, PRI PR HS A
WZERIE A F (RF) S N R RPTR  (anti-
CCP) ZE7E M5 A B R kA 5 H b XU e 2 9 11 7R
H PR SRR R Y, R R R AL
W) o 5 40 8 T 2 X6 AR YR T T 56 IRONE R 1 I A
N
IR AT Ha 7 R 0T . A2 A S S R 5
RPIFE RA KA KB h A1 T HEAEH ™, Hig
DU A A 32025 S e 7 AR I 3 780 5 1 R 235 ) 1) LA 0C
BB T s A2 7o ARWF SR FH R RE M A B9 7
2, DAASTARY RAYF TN P8 5 28 A~ 15 B 11 5
£ (DAS28) PF4HERANE IR IEAIRYT RAFFE A
SRR E W E RS R AR, A5 AR 5 R
IREEFR, I AN IRIE A IR TT RAFTFE AN R UE
PRE T AH45 Sl R TS ARY AR 4 27 £ B TR0
MR IE AR YTT RA RN RRRRE , I se ot
T RAEBIF R R BB RE, I RA RAEZ 25 R
{18 20y 25 WA 0 0 s 5 A A A b A BB bR B . AR
W98 EL AR A5 H Al = B PRAF S AR B 23 51 25 7 4t
(HEfH5 . 2020-133-K86) .
1 IRER
1.1 WA PiEsrf

PE B2 WibR i 2 B2 [ XU 2% 2 (ACR) F0I
WU KGRI ¥ (EULAR) BEA HIAE I RA 12T
FRifE o

TEHHIES I CRRIRIETT RIRTELS 51297 48
B BN R IR . EAE: TR,
b R AR AR MR IR AR e T T . UOIE: 2
PRUR; BN WIEESTE; RM . WIRZ . W
k. Hwer. Hrdib s, Pkdigh. Hag ERE 200,
B A VIUINYE 230, 4545 bk, BInlisii,
1.2 Atk

1) fFATTEZ R P EFEARE; 2) ik
18~75%; 3) HIESIMAM 5T I E AE R A .
1.3 HmArfk

1) A IFH A XV BER 5 e RGN ; 2)
AR EIF . B8 Edifi; 3) HRA R E X
WHIREREAT, WOCTRIE G SZIE; 4) AT
FEHT 3 H AT R 53697 RA A G 1 253 71
(BRATTAN) . hsigy . AR, N5 m 259
SRR O s 5) FEAERE T RS SO g I I 58
T
1.4 BLEATk

1) BB HMASE; 2) Ki; 3) ARERS
TR AR SR
1.5 BIstrgk

1) W78 [a] & o A KR B 1 & 5 2)
KIEAE AT Y254 3) WIS AR A4,
1.6 —RFAH

AHIRGE R A ST, 5T A1 B R
H e H A B v B AR B 1) — T3 B ATL X R
KK (RCT) o SRAMALEC R, M RCTIAK
NG [l AN IR IE A IR A L 5 A e I Bt
IR 2) (cDMARDs) | i 60 5] RA A 2
WEBHE PTG . AWIRTT B R FiZ RCT
WMoY, WEARFR A A .

FEA = B 86 “events-per-variable” JRU,
WA 3~5 Mk AR s 5245 RFE R Z B L, R
P AR 1 /DX 10 B F 4 (RP&h s g1
RAEGIED LB HEN, Al R/ MEA R
30~50 o M PRIERE R R AR R S GE TRl RE, AWFSE
TEFELN A 60 191 5
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2 Ak
2.1 Tz X

Fi A BB 4 T A B IR IE I B A R LR
cDMARDs H i, J7FER 1245, 1697 WA 6 4
A T A . ANETRIEAA AL LW 20 g, M
JE12 g, PAMIHF 25 o, HEFHE 12, BIFE12g,
R 12e, HANj12g, FREG6g, £ 12g, #IPH
AN12g, FHE12¢, PBiX12g, BIH 10g, HE
6 g. FFYK200ml, FH 2, &J530 min Ok, &+
9P I H R R A (IR BRRTHUEA A,
B H AP BE R 2527 T g — R A&, B4 200 ml.

cDMARDs R8I R AL 1 F Ik, Ho B2
WERS B BEVR 7. 5~15 mg. B 1k, i L 25(E1H
AR AHE, EAHEF: H31020644; K BFKFE
R ERR10~20 mg, BEH 1R, D2 A BR 2
A, EZET . H20223506; B R A M IR
200 mg. BFH 20K, A U H 2 A0 A BR A
Al, FEZGET: H20234411; CH5A H AR 25 mg,
BH2W®, Brir gl ARAR, EAHET:
H20110084, F5¢ 0[] (& # A3 F 5 RA VR YT A
K AERIHITA /N7 1) 25 W s B TR
2.2 MERIEARL 7k
2.2.1 W ARFADKE RIS O B IR
BE, HEH L AR . KBTS E (BMD) . TR
KRS . AR . cDMARDs ffi PRSI . 0 AL
Bl R (VAS) P45 . fa@t R PTAl ] 45 5% 95 45 L
(HAQ-DD) " 343, DA LK E K 4845 RF. anti-
CCP, CJx i (CRP). ZI40fiiik% (ESR).
P LI F A AR PRI AE T B AT B B B R R I

] i) 96 7 Wi i0 sk BB B R G 8k (TIC)
FR KOG E (SIC), A5 0~100 73 R ATEE A
BARPEALE (PGA), JFIT5E DAS28 34 ', DAS28
PF 43 =0. 56XSQRT (TJC) +0. 28XSQRT (SJC) +0. 36x
LN(CRP+1)+0. 014XPGA+0. 96 ({¥: SQRTft%EF
DR, LNARZR A ARXTEREL) .

PIYEYT 120 H 5 DAS28 P70 883497 i 19 28 4k
HAE R FEZEEJRAEbr . HIW R 09 50 i i Bl
S R BE . DAS28 3V 43 A% AL {H ( ADAS28 3143 )=
16 J7 A DAS28 P43 — iR 97 12 1 H J5 DAS28 141 .
ADAS28 VPR, FWARTT IS B0 T 50 B B
. 2B RIFBCERRE R . F 2G5 R R B
ADAS28 VAT —p e ik 4, il A DAS28
TEA T 50, B ADAS28 T4 I 8 i A4

SiE MR, ADAS28 VMM S A A R AE AR
GEff A, IR RA SRAE s S i AT S AW Y 32 22
PSS Rt
2.2.2 S RR#H A IRITRCRERFE SN M
MIEREA, R IO 1% - Bl (LC-MS, #4%5.
Triple Quad 5500+, 3%[E AB Sciex A H]) % AL AE
YIS B L, I P e o H R S R 1 X
(BI=. Q-Exactive, 2% [E Thermo Fisher A7) #i]
I AR o R R 6 XCMS 4. 3. 18 PFEAT
AL, CUARIEERE . WESMEH | PREIRIRGE . =
WS . [RAL R AINE Y TERE . AR A
HEAEE (HMDB, https: //hmdb. ca) SR Hi Y
M ARACE P AT %5, I LA OmicStudio NP
(https ://www. omicstudio. cn/home ) B A 91
2.2.3 BosKBHimk 1) 2SR
oo F % E IS KT 28 A SRR B 4, BS
Ziop Al o ] 22 R, HKHlE P<<0.05 H
FC>1. 2 FRAEARE, W1 e ) SAE o i L A 58
REARZR M 2 SR AP e T T 22 S n A . i
e/ NEXPIAR AR P T (LASSO) [ 737
A2 0 8 1) 2 S AR rh i 5 5 R R 45 )
WARSC I G 22 AN . £ LASSO [ 50 Hr v,
e RAEZ MG DL —or 285 Rl R B . 22 AR
WHVE N A2 R TR AT, LA 38 SR IR
FERMIE N LS % lambda (N), 1145 8 /N E X
B UFIRZZ XN A NE (N min), 25BN N min
Xof 07 Y HAT = % 2R A e frT R AR A

2) B AR A e . 28 LASSO [m] )3 73
A 0 30 75 3 1) 5C B 22 S AR 0 Sy o e A0 X
Yy, RO TALAS 2% > BEHLAR AR 1% Boruta
J7 . SHapley Additive exPlanations (SHAP) J5k
DL R 255 A8 SURAIE R B AP B Il R R, HID S R
R Jay R B R A DA 5 o BLAR )
B AL A% bR B30 125 52 78 7E Python B 355 o fff H] XGBoost
(V 2.0.1) . LightGBM (V 3.2.1) . scikit-learn
(V 1.1.3). SHAP (V0.43.0) 8.
2.2.4  Hos R 38 0T AG R E A BER
HRAR 7 e 15 2 1A% A AL B R IB K, R
(Tl R 5 5 00 M, ASIFFE BB 5 A DG KK
9 LA e B, BIEE T FR AR
W B R RE 22 % PF 43 (Met-IRS) o Ho3d b %) 4 Fh
RO A 9 2R 7K AT Bm e AL FUINASL, IR
SHAP J5 ¥ 11545 ) 1Y 8 SEPEAS 20 (i AF AL
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(w), HRHEAZ " A Met - IRS = zw’_ T
iz

o-i

o, R EE MR W SEIE, w, B o, 235 R iz AR
YITE L S H B T E AR 2, w, FR
55 AR 7 I A TN AR A A A AR, S
T RIE MRS SR A EEME . IR AR LR b
Met-IRS TEAN [F] S E 22 A 45 Jy 2H S8 i 25 5%

5 Met-IRS (91l RIS FHPE . W% Met-IRS
ST ] DA b PO £8 2 RRE G A IR O, 2%
Met-IRS #E47 I RIS FHPEPEA o ELARCR = AP iE4r
Tk 1) ARYE Met-IRS B 430 K K X6 107 1) 4 i 2%
2 IRy, A IS T2 980 2 S 45 ey FE A T
Met-TRS ZFUMERATLE . 2) R AR @ 4 o] ) 5
2 (LR) 434, HF Met-IRSHE A AR &, RIEZE R
i A, RS (OR) F195% E AR
XJE] (CI), 15 Met-IRS 5 48 9iF B Ze 45 = (A 5%
KFR. 3) UGG i A7 £ 35 1) Met-IRS &5
B, H% R Met-IRS 78 BA S H 1 DU 43 i 80 (P, Py
P.) BEFE S HOL (P, Py, Q2 (P, P,). Q3
(Py,, Py). Q4 (P, P,) U4, LiQ1 (P, P,)
XEIME A2 2 5 08 (Ref. ), LA U AE 25 & i
g RF A, TR EMRLE, T ORF195%CI.,
2.2.5 IEARTRM AL ¢y M SRR AN il
FHZ H & LR 50 @4 B IR 76 IT RA FE R
JEUE SR RAE A5 R Im PR UIAR Y, LA Met-IRS
KB AR e B AR5, DARAEZ RS, Rk
AR (R ARIEMREM RO, RIEFEM A1), 5L
Nt L OR F195%CI R, #F OR>1 H 95%CI
B> 1 D) 22 S IE A OG, #7 OR<<1 H.95%CI 1y I
BR<1, JEE ARG, BEARSDRT, 465t gt
2N I A TR AR AR . AR 1 P BT A I PR oA 2t
AR CIRIARRERL” ;AR 2 ZEARRL 1 AGIERE LR
Met-IRS, fr45°H “RAIRIT RIEZ M (Cj-RTRM)
IV

X5 7RG 2 Y Cj-RTRM B Y | 7 4 5 50 54 fi
IR R 12 A 7R 2 75 BB v TN RAFB S 1) 98 i 2% fi
ghJR . R ZRAH TAERRE (ROC) HhZ T mif
(AUC) FIA e il 2 43 501 0T A A5 700 fg X 43 B8 RITAG 1fE
JE, IRR AR ZE (DCA) P AR AL (Y 1t PR
PE, DAR 4. 1. 1ERAF2 R 2.5 2 (5] 52 Bl PR I
BORY () ff e S T AL T FEAS RIS LA, SR
JH DeLong 75 K 56 N [ A Y AUC 22 55 1) 1 35 1
I T R BGETR 2L (NRD B [RIB A 1Y
HERRE

2.3 %itFHk

K HI SPSS 25. 0 B AT et b iHE R
A IEAS AU PREE (xxs) Fom, FEFF
KHSEREAR K5, T 22 AS5F R H Welch's ¢ K
555 AEIES A0 LArp A7 5 (DU 50 [M (P, Py
R, K Wilcoxon B ARG o TG RELBIEL
HoalFRmR, RH YRR .. K H Pearson #H XK
B VPG PSR T Z [ G &R, A OGP 1Y 5 3
(r, -1<r<<1), vfEBFET 0F/RAHCHEMES . D
P<0.05 R 2EREAGIFE L,
3 #£R

3.1 PR H G RAFIE A

60 il #7516 J7 Al P ¥ DAS28 -5 T (3. 54+
0.70) 4, 16J7 )5 °F 3 DAS28 ¥ 73 b (3.27+
0.64) 4, BT JREWRIE S EESRITHIGE (P<
0.05) . B ADAS28 #4314 0.27 (0. 15, 0.47)
g1, RRAE T RO E BT R ERYT IS I SAE 2 A2
J&, ¥ ADAS28 V43 =0. 27 43 48 A R AE 5 G fi 4
[SF-¥5 A DAS28 ¥4 4 0.44 (0.32, 0.56) 43 ],
ADAS28 P43 <0. 27 S+ N RAEAR i 4 [Py
ADAS28 1434 0.17 (-0.04, 0.22) 4y], &4
306, FR17n, FRAE #5284 R AE AR i 41 4L
W PR 2, RF FHMEREEAR (P<<0.05).
3.2 B KRitHimik g R
3.2.1 EZFRi#a ey ik AHFR R H AR
AR A A 774, % R T
SN (v 5 itk 2R I AR it 2HL 28 [R) 22 S A 3, W)
ARG PA I 7T MY 2 R A Gt E L (P<
0.05). LASSO [alJH43 &b SR i, L3k 26 Fh 5
GAE Gl 245 Jmy B A O I S 22 S AR, LA
LA 1.
3.2.2 A TFTRAAUAM R e o Rt b 0F
o BRI T A 26 B OG22 AR AE R A5
PEAZ G, 82 AR IR i — 2D A% O
R & 156, FIFH Boruta J5 iR B 4 1A% 0
U 5 RAE G245 R 1) SRR L o Boruta J7 4K
FETRENLARMEL , AETHR R o] R B R
AR R R R AR R, MR TR AR
(AR AR Moy 78 ) BRI, L
Bl S HAZ ORI e . B 1R, JEiEfS ) 11
Tl 55 5 i 2% fifk 45 Jed G TE 2 B8 AR X ¢ o O A 0 AR 18
Yy, SR BEEE IR 10 0 1. BEREAGE 14 0 2. A
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PRI R OG5 5 T AN SR VIR A I RARAIE LA
Table 1 Comparison of clinical characteristics between two groups of rheumatoid arthritis patients
with liver and kidney deficiency syndrome
Tt H RAE D EfRAL (3061]) RAEAREARAL (3061)) P
RIS, xs 61. 009. 05 60. 90+9. 90 0. 968
BMI/kgm™, Xis 22.94+1. 49 23.00+1. 40 0. 881
HAQ-DIIFS3/48, xs 0. 92+0. 25 0. 89+0. 24 0. 695
PGA/Y, s 41.3325. 43 48. 67£25. 46 0. 260
BT DAS28 PES/4), Tts 3.57+0. 69 3.52+0.72 0.816
BT 5 DAS28 PESY /4y, Tts 3. 130. 62 3. 40+0. 65 0.109
R (%) 0.774
‘e 22 (73.33) 21 (70.00)
% 8 (26.67) 9 (30.00)
WAL (%) 7 (23.33) 12 (40.00) 0.165
HIG LM (%) 10 (33.33) 11 (36.67) 0.787
PSR (%)
T s 29 (96.67) 18 (60.00) 0.001
IR 5 (16.67) 8 (26.67) 0.347
TR 6 (20.00) 7 (23.33) 0.754
plEaN 16 (53.33) 19 (63.33) 0.432
RF BHE/H) (%) 22 (73.33) 29 (96.67) 0.011
anti-CCP P/ (%) 29 (96.67) 25 (83.33) 0. 085
JRRRIAE, M (P, P,) 7.00 (5.00, 10.00) 6.50 (5.00, 9.25) 0.676
ESR/mm-h™', M (P, P,) 24.50 (12.75, 44.50) 23.00 (17.75, 46.50) 0.994
CRP/mg-L", M (P, P,) 11.40 (2.78, 20.50) 11.95 (5.03, 18.38) 0.589
Y VASTESN /4y, M (P, PJ) 3.00 (3.00, 4.00) 3.00 (2.75, 5.00) 0.945
TICIA~, M (P, P.) 3.50 (3.00, 6.00) 4.00 (3.00, 6.00) 0. 626
SIC/A~, M (P, P) 2.00 (0.00, 4.00) 2.00 (0.00, 4.00) 0. 644

. BMI, BHRBREFEE; HAQ-DI, REETTAL M IREHEE; PCA, A MURITAL; DAS28, 28 XSG aIEE,; Ry, KRXUEHF;
anti-CCP, PUIFNERRAKPIIAR; ESR, ZI4UMIUIMER; CRP, CIMEM; VAS, MGEHRIEE; TIC, MRS SIc, MikseTigk.

HPHEARZEIEG . 2l =B . S B IEAN AR 22 1 5
TSR IR . BEEERG 16 0 2. BEATR-FE IR
iR MR 18 : 0. ARWiMe -2 HENG iR Mg 36 - 1. JiE
WImR -2 HE AR TR TR 40 = 6. T RIA.

HWK, EF X Boruta J7 16 i 275 2 B9 11 FPAZ L
R, i SHAP J5 i+ AR A T 20
GRS W DTRREE  DIARAS A A O R kST 1
EEMEAR . K2R, B 1RO 0 BB
o0 N E BIVIRHE Y, 2 RIRAS S e, BEFE
ik 16 : 21550 ik .

e, TE Ll 11 R AR B RS o S
fili b, S G 38 )CRIE 5 A0 1 ) ek, H 5
U5 S AE e f 25 ) G AR B, DNTTAff e 5 R
IiE % fif 45 Jmy QR e B A% AR AL A . K 2
7, FECE S RS IN, SEER A Ak RE
AT BIE T 1, LA IE, RZRE
ORI G, BEIRER . IRIIR-EHNR Vi

fiE 40 : 6. AW -F2IENE M FRER 18 : 0. AWML -
FREERR TR TR 36 © 1. FIAGHE PR ZEWERE . W I B A
PENEAK 22 = 5. A e — B 2L 7 iy . o,
FERIE R AT, IR . R ITR -2 B G i
fi 40 : 6. BRNiFR-F2HENG RS 18 : 0. ARNiR-
FRILNG T TREE 36 « | SEINEL R ARk, 400 p 22
Fie . VS BEIERRDR 22 « 5. Zfdee = Pt 2 BRI
Fik.
3.3 SR LA 0 H AR A BE IRIE R BRI
3.3.1  #H AR A5 Met-IRS #9 B A&+ H &R
WHEARIEACRINA T %, Al ks 7 Fh Az oA
Y FEKF, LA THATG S Met-IRS (FETHA T
R, RO A 0 2R R KT T ZEAR 4R LA 1
B EVEAS A A T AR HEAL ANNAL ), 8 A5 T A 4G
PRI R8T ) 22 AR RE IR R IR . BT 37R, RIE
Gt 2H Met-IRS /5 T RAEMRZE M 2H (P<<0.001).
3.3.2 Met-IRS ¢4 15 R iE M ikt El4x, BEE
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BIRCR/ME -+ ©
BARPIE e
BEARBENLESE 40:4 '
13-FEEN G RERR
TE 3 P -
SRR b
DL-M5| 3-SR ¢
AE LSRR t

21- A = RE t
BRI ER t
R PI%E ¢

VEIMBEAEER 20:4 b
N-Z. B S ° L

317, FR LI WAk ot
BEALPIBE 10:1 it
BEALPIB 14:2 of
il 4 B A 2 o
Zi 5t = W o
T LB R IE AR B 22:5
Nk IR AR oo
BEIE A 16:2
BRI R -FR AL IR ReG 18:0
JiE U By S IR T R 40:6 ot i
SRR - R SE IR el 36: 1 [
R b

1

1

HEE
e BEARFRACFE 22 AR B i TSR o, AR AtER
ZESRBIRNSS s AL AR R R R BRI ek
FrEt, AR Ciad R, SOMRRCRMLE, B0

MR,
1 TR Boruta 77 Y2 K S5 %
JIT1F A R R8T I 2 O B 2 S A s )

5 RAE G 45 Iy IR E /3 #r
Figure 1 Association analysis between key differential plasma
metabolites and inflammatory remission outcomes in rheumatoid

arthritis patients with liver and kidney deficiency syndrome

based on the Boruta method of the Random Forest algorithm

R2 FETHIPLARMIAE T SHAP I7 LT 1Y
FEMIBIRATRNTE A UL ML 11
R AR 10 H AR 43 25
Table 2 Importance scores of 11 core plasma metabolites
calculated using the SHAP method based on the Random Forest

algorithm in rheumatoid arthritis patients with liver

and kidney deficiency syndrome

" y

R 44 B %;; R 44 FR E;if
TR 0. 306 |7 MBEIEEERGL 22 : 5 0. 062
BITER - SERNARNR 40 1 6 0. 114 || Z2di = FEfd 0. 052
SRR HIRIAIARE 18 : 0 0. 103 |BEEL A6 14 : 2 0.048
IR I RIMRTE 36 : 1 0.093 ||FEILATL 10 ¢ 1 0. 047
PSR R 0.070 |BEH:PATE 16 : 2 0. 040
AT P 22 T 0. 064

Met-IRS Thimi, FR A RAE = 22 435 Jay 1) R A AR 2
IE I3 2% Met-IRS 3 F A BE IE 18] 56% L 4]
W, AT 3RAT 50% (5 AE = 22k 45 Jmy R, B
St LREEE T Z5 SRR, Met-IRS 5 /B 50E
IRLE R IEMEER [OR=19. 62, 95%CI (2.92,
131.96), P=0.002],

ESH

R @A @ kA

Fedi |
0.1 02 03

0.4 e Qe e 1.00

0.95
0.3

0.1 I
0
&
&

0.90

HEME

o
o
=)
[
NV

0.80

l | 0.75
& o o Yo

0.70

e BARPRUREFCE Y B &, A AR AR A A s
WX 0BG A, A AR bR AR R R 32 i
VERFAE M ZR R B s 2060 s AR X I 1 QI B e R i A0
R A, KO R R PR AUC, 2 TR
TEMZR R mR .

B2 T EEE A SR B D 1E [0 PE PRI R 2 KRG T R
JH B AS SR R I 11 R ORI P PR 1 0
Figure 2 Selection of 11 core plasma metabolites based
on stepwise forward selection with cross-validation in rheuma-

toid arthritis patients with liver and kidney deficiency syndrome
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Figure 3 Box plot comparison of the core plasma metabolite
combination Met-IRS between two groups of rheumatoid

arthritis patients with liver and kidney deficiency syndrome
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Table 3 Trend test results of Met-IRS for high inflammatory remission outcomes in rheumatoid arthritis patients

with liver and kidney deficiency syndrome
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with rheumatoid arthritis and liver and kidney deficiency syndrome
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Table 4  Specific performance parameters of two clinical prediction models forrheumatoid arthritis patients
with liver and kidney deficiency syndrome
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Figure 6 Colored nomogram of the Cj-RTRM model for patients with rheumatoid arthritis and liver

and kidney deficiency syndrome
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Construction and Validation of a Clinical Prediction Model for Inflammatory Remission Outcome of Bushen
Zhiwang Decoction (#MNEFi6)E) in the Treatment of Rheumatoid Arthritis with Liver and Kidney Deficiency
Syndrome

WANG Zihan'?, LIU Xiaojing'>, CHEN Yanyu'*, LAN Tianyi'"?, YANG Huilan'*, YU Hongwei’, TAO
Qingwen®, XU Yuan’

1. Beijing University of Chinese Medicine, Beijing, 100029; 2. China-Japan Friendship Hospital

ABSTRACT Objective To construct and validate a clinical prediction model for inflammatory remission out-
comes in theumatoid arthritis (RA) patients with liver and kidney deficiency syndrome treated with Bushen Zhiwang
Decoction (#ME3A1E , BZD) based on metabolomics. Methods A prospective cohort study was conducted, enrol-
ling 60 RA patients with liver and kidney deficiency syndrome. All patients were treated with BZD and conventional-

dose oral conventional synthetic disease-modifying antirheumatic drugs (csDMARDs) for 12 months. Clinical data



‘? E 2 & 202643 A %67 55 5 W Journal of Traditional Chinese Medicine , 2026, Vol. 67, No. 5 + 533 -

were collected, and the change in disease activity score in 28 joints (DAS28) after treatment compared with baseline
( ADAS28) was used as the primary outcome and grouping criterion. Peripheral blood samples were collected before
treatment to analyze plasma metabolites. Differential analysis and least absolute shrinkage and selection operator
(LASSO) regression were used to preliminarily screen differential metabolites, followed by machine learning algo-
rithms to further identify a core metabolite combination. Based on the expression levels of the core metabolite combina-
tion, a novel metabolite index, namely the metabolomics-based inflammatory remission score (Met-IRS) , was calcu-
lated using standar-dized metabolite values, and its clinical applicability was evaluated. A clinical prediction model
was constructed by integrating clinical characteristics and Met-IRS, and the model performance was assessed.
Results Among the 60 patients, those with A DAS28 = 0. 27 were assigned to the high inflammatory remission
group, while those with A DAS28 < (. 27 were assigned to the low inflammatory remission group, with 30 cases in
each group. Compared to the low inflammatory remission group, the high inflammatory remission group showed a
higher frequency of methotrexate use and a lower positive rate of rheumatoid factor (RF) (P <<0.05). Seven core
metabolites were identified as the optimal combination, including mangiferic acid, fatty acid-hydroxy fatty acid ester
40: 6, fatty acid-hydroxy fatty acid ester 18: 0, fatty acid-hydroxy fatty acid ester 36: 1, glucosylceramide, lyso-
phosphatidylcholine 22:5, and pregnanetriol ketone. The calculated Met-IRS comprehensively reflected the charac-
teristics of differential metabolites and demonstrated clinical applicability. Met-IRS was significantly higher in the
high inflammatory remission group than in the low inflammatory remission group, and was positively correlated with
high inflammatory remission outcomes (P<<0.05). Based on the variables Met-IRS, methotrexate use, leflunomide
use, and RF positivity, a clinical prediction model for inflammatory remission in RA treatment (Cj-RTRM) was con-
structed. Model performance evaluation demonstrated that the model had good clinical predictive ability , with an
area under the receiver operating characteristic curve (AUC) of 0. 880, sensitivity 0. 967, specificity 0. 700 and
Youden's index 0. 667. Conclusion The clinical prediction model Cj-RTRM constructed based on the metabolomics-
based inflammatory remission score Met-IRS can effectively predict clinical inflammatory remission outcomes in RA
patients treated with BZD and accurately identify the advantageous population for this treatment. This model provides
guiding evidence for dynamic inflammation monitoring, targeted management, and identification of populations with
advantages in traditional Chinese medicine.
Keywords rheumatoid arthritis; liver and kidney deficiency syndrome; inflammation; metabolomics; machine
learning; clinical prediction model; Bushen Zhiwang Decoction (#MFGIE )
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