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[(FE] HH FFTEREAYE (RA) BF R XEHBHECREREZAGG KR, HRAZEZCHER
Mow  FIRARIE . ik WBMKE RA B A NIRRT (NFRA 7 A0 R SR a2 1 F+10 R) 16
FRA, AR —EAH, ANRHAMIGE SR P REmE, hOmi, Eamin, oo, H
m =8 (TG). HFEAMEGREER (HDL-C) 47, Ak XERK (e Phbmios e miaitd
(NLR). #hmps e mpibii (MLR), B E#hemigrb/d (PLR). &4 %98 X% (SI). 4
g K R RLA64 (SIRD) | R e R Fhpk LIS H (AIP), RAXLHBHER, 54 RA B ik X EH
HEAPZRAMXFR, HIREEWEXAZAERREANZ A6 £2F, R XA 6336 RA EBFAANRRAHR,
HP BH14146]) (22.27%), %E4924] (77.73%), FHFHRME, RBEBGLAARRETR/EARZER T X
M (P<0.05). 633#%] %% k78 NLR., MLR. PLR. SII. SIRIKR-F¥& FARE (P<0.05), mARFEL
F R AIP K P 2 F Rteit F &L (P>0.05), %MK NLR, MLR. PLR. SII. SIRI, AIPK-FH B HF
F B (P<0.05), 6334 %%+, NLR. MLR., PLR. SII. SIRI5 AIP 3 F AR E W m B R X (P<
0.05), ATHH,EGEEERSHEZT, XHNLR, MLR, PLR. SII 5 AIP ¥ A £ & X5, AIP—SIRI
Z ) HEEk i (P<0.05)., HHESIEAIPZEZAERZ (P<0.05), AIP>NLR. AIP>MLR. AIP—PLR
% AIP—SIRI 2 # & %8 (P<0.05), SIRI5AIP L2 # %8 (P>0.05). &1 RAZZ R XmEiHS
AIP Z 18 A2 3 @) Bl R £ 86, STAR ZFRM 1 )5 &35 500 TAL; Sorbed fuik £ e 45405 AP X A #9 B R X Bk
PEEX B F R
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CVD) J&RA BH R WLASEIN, RAHLJEMM S A0
L RS BT 2R 2 RIS 2 A AT A& 5 AR
WIRSRPEIRZ RGZ R BB IR RN A, 15
ferk g IR AR TR L RS I RS e 2 50 1)
BLfil b, Bk 0 KO S g 0 e PR B iR e B
AN, “IRIEE” 5 RA B35 RO &

ESTH: ER A RFEIS (82230121) ; i E h ERME B AHE 1
i TA2(C12023C019YL)
M IHFES : doctorjq@126. com

SiE ) 42 By O I 5 1 O AR R v B
BT R, RA B SIE PR EL 5.0 1M 8 KU
ZIAFE SRR, HA R ML AR A 4
AR 2 I D RERRE A I B S A 1 LA X B
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TS FE bR, 5 RA B E 1Y 30 ko B A1k 2 35 40
5K, TR T RA O U o SRS
S SRE SR B2 RA 5 CVD ORI 22, 1
WRAEAs R 2B N RS, (X AESE 75 S AEAR
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i J5 B (cross-lagged panel model, CLPM) f&—
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Tt BB A4 740 (A 2 ] 110 0 i) R SR S I R A, 3
T PRI G AR H S A Bl N R] A RS AR Ak, AT
AR EZ AR T Hk, AW TR I
R, R A Tl A 3 A 9 1R CLPM A
A AR R A% A8 R T RA BRI 5 i 4R
B HLO 0 RS AP OC R, O RA RO A
A LS [y, ARAEEN 2T, 1R
LI S A HE B O I A IR 1 O R 2 S AL )
ZE5t . AT TR R D E P EREABET T TERR
PR At ME (LS . 2019-073-KY-01)
1 #R5H%

1.1 #¥iiek

RA L WibRifE S % 25 18 2010 4F 3 [ XG5 27 4F
2s (ACR) /BRINFT AR HEL L (EULAR) ZERXUE
KT RATISHRUE ™, 43R 32 BT IHOL . MG
Fabn . R FFLEAT ] SRR AR RN AT IS
SA553>6 43 RIAT2 T .

1.2 AR

D 4 LREeWitaiE, Fik=18%; 2) &
HHA ABERBETC S, A BE R B B 1] 8]
PR 1AFE£10 K5 3) A3 o A F 58 X6 52 35 1 [l
B, IFEEANEREA.

1.3 HmArk

1) GBIl B Thie A4 kR
AEPEE AR G AE 5 2) ELAT R ) 2R pORE
NS PN
1.4 Btk

FORHUE R A4
1.5 A%

K HBEALHIRE 77, B BUAE 2017 4F 1 1
1HZE2017412 H 31 H P E P ERERET %]
B BRI RA A 1E R4, 4 651 1 /&
HOC BRI . BIBRBEVIE BN 1841, fix
L33 BMAGTHT. FrA(E BB AT IR ER, (L
A
2 Fik
2.1 HBkE
2,11 —f& A WREABEREE AN OS2
BRI RERED . ATt O
MR JEERG) LA SR S ORI . &
MR
2.1.2 ok KoEga WA BERT KBl T

SME ML AR AN . R ANA . AN MR
TORE, TR R AETE AL, LS R A i S ik
MM (NLR, B odokr 40 ik L 4m i) . P
UM Sk LA M HE (. (MILR, BT BAL A2 290 /9K 20 200
fL) /MRS R EL AR EL M (PLR, B I/ AR /i
ELANME) . 4 B R RRAEFR AL (SIL, B/ x
PERL 20 MK LA ) . 4 B RORE I i 5 B (SIRI,
R e 20 > B 40 /7 L AR ) -
2.1.3 ShREREFEIRE AR LG
BHE =R (TG) . =% AR # 1 IBE B (HDL-C)
bR, R MIE S KR EERE AL Fe %0 (ATP) FLCo
ML XU ', ATP=log TG/HDL-C.,
2.2 CLPM# s

T1. T2 554 A B ik K Bt 17 st 15 4 Bisf [ 55
ffiFINLR, PLR. MLR. SII. SIRIH#E:AZ X )
MR, ZHR 4. 0. 38R, otk i
728 2 10 BH A [] — PP A A 0 A () A% 22 ] 1) A G4
o8 Mh B AR RN TEAS R PPAR ASPFAG 1Y []— 2% 22 )
BYARDCHE , A2 S e B A A2 1 2 A8 S AE AN [R] s
() o A G IE . T ER AL A 48 2L (CFD) . Tucker-
Lewis f8 80 (TLD) . #R#fEALI 752 (SRMR) |
AL AR 2 (RMSEA) SEIFAGBAIL A, &
CFI=0. 90, TLI>0. 900, SRMR<0. 800 H. RMSEA<
0. 060 X FALAII A R AT . HH Fisher's Z K55 45 &
B 225 . FHEE ST o0 201 -
2.3 “%itFak

K FH SPSS 26. 0 } R 4. 0. 3 JAE #4745 327 43
Bro & &8 PERMF G IE A 00 A0 0 R FH X {8 45 o 22
(vxs) H3R, R KL ; ARFEIERS 0 1R
AR (DUAEIRIEE) (M (P, Py | ik, R
H Mann-Whitney UK ; ORI (%)
i, RHRITRR . KK a=0.05,
3 &R

3.1 BE—MTH

633 il E T PR 1416 (22.27%), Lotk 492
B (77.73%) ; FFI4FERE (56.16+15.63) % ; F
KR E 45 80 (22.57+3.88) kgem™; Hh g dE &
213 % (33.65%), WKW #H 1611 (25.43%); &
MR IG & 431 (6.79%), A 7 MR # 215
Bl (33.97%) . 17, AS[FEPEEE Ois IR 9
SRR S R H A R AT g 25 SR ST
FEX (P>0.05), BYEAFWAE . LR L) 2L
MR EIHI B ERT LM (P<0.05).
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Table 1 Baseline characteristics of different genders of patients with rheumatoid arthritis

S Sk (14141) w492 4) Z1H P1E
WIS, s 56. 06+16. 70 56.19+15. 33 -0. 091 0.927
KEIERUkg - m™?, T 23.22+3.29 22.39+4. 02 2.246 0.025
WA (%) 59 (41.84) 154 (31.30) 5.456 0.019
gl (%) 46 (32.62) 115 (23.37) 4.944 0.026
G IRERDT ) (%) 6 (4.26) 37 (7.52) 1. 845 0.174
B I R (%) 44 (31.21) 171 (34.76) 0.616 0. 433

3.2 BEANRAM G ik KEIEHAAIP LR

3.2.1 6334 B & AN A B ik X 45 3R
AIPZ R F2/n, BUIRSE# NLR. MLR, PLR,
SII. SIRIK V¥ F AR, 2R A5 %%E
(P<<0.05), 1M ABEFBEVIET AIP K- 25 3 IEGE 1
#E Y (P>0.05),

3.2.2 REVEA EENTRE Gk X A 35 2% AIP
KPR F3m, LPEABER NLR, MLR, PLR,
SII. SIRI. AIP/KFPHWERTHME, ZRHAS
R Y (P<0.05).

3.3 Btk KRS AIPZ R S G A2 04T
3.3.1 6334 BAE RS ER  FEERIKARET,
P NLR, MLR., PLR. SII. SIRIFIAIP Z [a]#E1778

N IE AT, VAR R L O . BEIR
WG IR . ARSI TR R, FrA AR 2 R
CFI=1.000, TLI=1.000, RMSEA=0, SRMR=0, #
W A8 ST 5 R A R R A . 4R, NLR.
MLR. PLR. SII. SIRI'5 AIP [A] X477 75 5 38 ) [
R, HzZfAREZES (P<0.05).

3.3.2 REMANEZS>ESHER LSRR, &
£ NLR (T1T2: B=0.033/0.126) ., MLR (T1<
T2: B=0.018/0.374) . PLR (T1<T2: B=0.019/
0.417) . SII (T1<>T2: B=0.022/0.284) 5 AIP¥J
FEAEAH &, (P<<0.05); AIP—SIRI (B=0.295,
P<0.05) ZIARHEHR, HPESIHE AP Z (A 5.
J9 R E (T1<T2: B=0.014/0.220, P<<0.05) ;

T2 633 BRI R E ABE S BT I 2 REHE B 2 ATP 7K b %

Table2 Comparison of blood inflammatory indicators and AIP levels at admission and follow-up in 633 patients with rheumatoid arthritis

[M (st’ P75) ]

it H ABERT CERpiTin) ZfH PE

NLR 2.21 (1.19, 3.16) 2.98 (2.04, 3.90) -8.915 <<0. 0001
MLR 0.28 (0.16, 0.44) 0.57 (0.41, 0.77) -19. 029 <<0. 0001
PLR 160.65 (111.64, 208.75) 167.36 (119.71, 220.73) =2.437 0.0148
SII 552.95 (345.73, 795.37) 662.78 (447.64, 891.72) -6. 305 <0. 0001
SIRI 1.30 (0.75, 1.92) 1.46 (0.90, 2.08) -3.640 0. 0003
AIP -0.03 (-0.22, 0.19) -0.01 (-0.20, 0.22) -1.874 0. 0609

TE: NLR, fPRRCgnfE 5k D anfe liE: MLR, SRAZAnf Sk Cani Lt (8 PLR, M/ kA AR s ST, 42 B e yle JOREFR 4

SIRI, 4xBF 5 SN HREL; AIP, I3RSk AR AL AR 4L

F3 R R IV B ABE I LR R AT T8 H0U% ATP 7K U

Table3 Comparison of blood inflammatory indicators and AIP levels at admission in patients with rheumatoid arthritis of different genders

[M (st’ P75> J

T H FrE (14141) 2k (492 4) VA P
NLR 2.05 (0.95, 3.07) 2.28 (1.31, 3.22) -2.412 0.016
MLR 0.26 (0.13, 0.37) 0.29 (0.17, 0.45) -2.091 0.035
PLR 149. 69 (107.55, 190.28) 164.93 (114.35, 211.44) -2.042 0. 041
sl 507.31 (325.04, 654.73) 573.51 (349.72, 813.39) -2.499 0.012
SIRI 1.09 (0.66, 1.91) 1.37 (0.80, 1.92) -2.072 0.038
AIP -0.10 (-0.21, 0.07) <0.01 (-0.22, 0.22) -2.346 0.019

TE: NLR, PR Sk E A MLR, A Sk EAMEIE: PLR, /MM S kB A A S, 25 0 AR EG

SIRI, 48 RAESIVIEEG AP, KK FERE AL 4L
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R4 633 PIFKGR I R T MR RAESE KL ATP B9
A e R AR S T A R
Table 4 Cross-lagged panel model analysis of blood inflamma-
tory indicators and AIP in 633 patients with rheumatoid arthritis

Ti H LXFE (B) PIA
NLR-AIP 0.034 <<0. 0001
AIP-NLP 0. 121 0. 0027
MLR-AIP 0.018 0.0010
AIP-MLR 0.397 <0. 0001
PLR-AIP 0.016 0. 0047
AIP-PLR 0. 367 <<0. 0001
SII-AIP 0. 021 <<0. 0001
AIP-SIT 0.270 <<0. 0001
SIRI-AIP 0.017 0. 0008
AIP-SIRIL 0.252 <<0. 0001

TE: NLR, rPPoRigif S5k anfigtb(E; MLR, REiiE-5ik
LM LL{E s PLR, /MRS EAIELAE ;s SI, 4 B e e
HEL; SIRI, 2B RAERNAREG AP, M3 BIIKE R TR R,
AIP—NLR (B=0.127) . AIP>MLR (B=0.475) .
AIP—PLR (B =0.243) J AIP—SIRI (B=0.126)
SRR SCHR (P<<0.05); SIRT S ATP & 35 51K
(P>0.05).

RS R RA RN B MR RAEHE LS ATP B
S S e AR T4 SR
Table 5 Cross-lagged panel model analysis of blood inflamma-
tory indicators and AIP in patients with rheumatoid arthritis of
different genders

Bk (1414))
T H &Y &Y

7tk (492145))

®) P 8) P
NLR-AIP 0. 037 0. 0092 0.033  <0.0001
AIP-NLP 0. 127 0. 0392 0. 126 0. 0095
MLR-AIP 0.018 0. 1979 0.018 0. 0024
AIP-MLR 0.475  <0.0001 0.374  <0.0001
PLR-AIP 0. 007 0. 6084 0.019 0.0013
ATP-PLR 0.243 0. 0001 0.417  <0.0001
SIT-ATP 0.014  <0.0001 0.022  <0.0001
ATP-STI 0.220  <0.0001 0.284  <0.0001
SIRI-AIP 0.017 0.1731 0.017 0.0014
AIP-SIRI 0. 126 0. 0701 0.295  <0.0001

e NLR, "PERZ0M SHkE 40 b ; MLR, S5k
B4 Ll ; PLR, ML/NARS AR ELNM O (e STT, 4B oy S 0E
S48 SIRI, 2B RIERIVAREG AP, IStk iE 50,
4 g

RA SB35 & CVD B fa N HE, L RURS: Bt A
BER ER S, CVD E RN RA SR e R AYSET R
RO — TR W TR A AY  IESE, RA BE T NLR .,

MLR . PLR F1SIRI45%k 5 2 Ge ek 20 koAU Pl
BB EIEAK, R L8 HR 0T BEVE A RA A OG0
M BRI Wibr B . A " ST 32
[ R R fd B 508 3R A (NHANES) $4 14 o] i 14
BABN 58 it — 250 A1 T RAEFEES RA O LSBT
M ER, KISIRIZKT 5 RA B0 055
TR AR M IE ARG, WAL BT s otk
R E TSR R b, SIRI S AET R Z [AlfF A6 0
W Ak . DA BFGE— SRR R EPE R AETE CVD
RAER T HAT AEE . BRI, A sl R AN
PR CATRER AZ O B AR, B BRI KL
;1 S B TR A

ABFFE 45 8, NLR. MLR. PLR. SII.
SIRI 5 AIP [AI34477E B 3 XU AR P e &, R
ABEHRFNLR, MLR, PLR. SII. SIRIZK-Thi S5
BETTET RA B3 AIP KT8, RZIRA . MK
W4y 243481, NLR, MLR. PLR. SIT5 AIP¥J777E
R 25 5%, M NLR. MLR. PLR. SII
55 ATP B 777 XL 1a] [ AE SE B, ATP—SIRI 2 1] Ay B
M Z . BPE SIS AIP 22 [ £ 75 3] P 5 G Kk,
MM AIP 5 NLR. MLR. PLR 22 [&] {{ 5 P[] ¢ B,
SIRI 5 AIP Jo lb #OCHK . S5 5RESE, FEAFMGZ
1], SIS AIP Z [ AT3 SR A7 76 IR AR OG0, (55 A
LMk RA A T REAFE AN < RAE-RI” i B
A AL XLk IR RA 5 CVD M AR
M CHHICHET M PR, AR R AT
TOURN 1 5910 10 XU 40 J2 2 BRARARE T DS A S 9 -

KM EERIN BN, LS T77.73%, %1k
fit22.27%, ZHEEREZTHE, LM
FA) IV 9 i H6 5 ATP 22 [ 1) PR SR SCIR PR A B e o
M, HEFR WS, TERABE T, LM RRERYA
FHYER 34, HEIEsh R (DAS28) Mprik
R B T HMERE Y, X P25 R ARIE
FE RA O I A8 OB DA o RIS e . — T
104F (AT BEPERE DT IF 5T ' IESE, L PE7E RA O L
Erfa b 4R 250 (80%), X 5ARM5E
g, AdAEIE Y RI, RA M E RN
ENEDIRe R E THERE . SRR, —J7
T T EME R AR, 425 o2 M R
BAIRIT AT W GE E NEERE, Rl RR AR 48
PR BRLZE B AT K 05 5 — T, otk A
RGNS AT 0 000 A A e LA T R A A
JEME XTI BB R LA R A A s M ) Ay T
Bl 7. RA EREE CVD AU ) 25 S AT 75 ik — 25 1)
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WEE, DA B G Wl kA7 38 MR 50 4 2 0 RA BB
CVD 7328 3L,

PRI AR, FAE (R - Bek) il
PG K O IR AR RS, B “BOEARE, SRR,
W0, AOE”, v AN R T HK, A
B, PR T, BRI, (R - FRRE)
Moz AR RO M BE AN D EE, KR
W7, PR KA, ARAL, B BEERAS
JFCVD EZR N, WIRBTEE RA B IF CVDIRFR IR
5 B 1, R BE DK 46 & RA 6 JF CVD By A% L
Blo ABHHERIE RA RAEWG s FEZHL, A
W, KNI, ARERAREA, i R B OC h
P R AT IG Y (P RSE) F e TR ZE
W, Bk, B ERE, BES%, BinA
17, PHMEILHT, SomsRimiied,” #FRIBRIAE
TR, AFETAY . X, MKFER,
AP, ZECEPIsRE . Bk, R SHRAZAR,
PR R RAZZ, RHAAREIARRL, BOMEE . K
AR, AHESE A B A IR AR AEHE BT, IR
e BRI ROROLR L, 1T ATP TR R A Bl
JkoRIREREAL, , DU I BRSBTS s A4
B B, ARG, SEUnREER, 54
FFE I 98 i 48 BT 25 25 30 ATP T O 2518
G, B GAE 5K ol sf ko B A AL HERE . 9 i BELVAE <
ML, ABBLH AN, 5 S koR R Ak H 20T LA
I 1Y A FEFR BT = B SR A, B s koR R T Ak
S INR 5 AE o

TATNE, BhERGW, FmEHAEN, A
AL, W RAWIEREMER . —5 RA S
ARG R TR, BEHIUWF RAWESS, H
P A FoF () A RS e A O it g s CARAE AR BE
Wik IH RA 5 IF CVD At B (i A% 22 Ak F sl A8
b, SRS AR B 2R IR 2, BERPIRZ A, IR
SRR ZHE Y BARBE IR R T, I A AR
s il RA %95 716 3 [ Bk 190 RA i s AR 35 25 6L
LA T 3 kol RERE AL AV 2L % AL IR T
FRARIL T i “BERBE AR B AR EAR, A
RA 5 CVD i & B4R AL T BIIEHE &

ZE LR, RA BE MR AE 48 505 0 45 K
WS A7 AE DR AR OC S 22 57, SR XS 0 IS AU
AIEMAEIEMERT, 180 9 RE vT UM T B0 1 45
B 7E RA ) & JRAG B . PIIEXT T RA B35 B
PURAALTT LLZEff RA N, X BRI 0 45 XU
IRELE o X —KIA R T X RA 5 CVD e

ML P BEAR , BB “IRAES ST R RA BT
CVD A B A 25 i BES 408 TR . T RA
B IF CVD B R Y7 0 250 R BN 506 1AL T 25
TRRERA LRG3 mE, T e 22 5 LS RS
EHL, AR AN ZAL: 1) SRR R PTR
24 (NSAIDs) Fl1EZ Jou 28 [5I Bl FH i B8l , R R4
1 1F NSAIDs Kol R B 28 TR 22800, XAl fig <
—ERE FRmR LA, 2) ROk A —
ARGE L, TEBEEZ PO . R R D
HETREE IS AMIENE . AR XS RA LR A AEH8 505 0 1L
5 AR =2 18] 1] BE A7 A6 AT PR SR SR I A 2 ML 5
LI 3 — 25 RIS R [ A

S 2% ik
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Cross-lagged Panel Model Analysis of Blood Inflammatory Index and Cardiovascular Risk in 633 Patients
with Rheumatoid Arthritis
PENG Qiuwei, JIANG Quan
Guang'anmen Hospital, China Academy of Chinese Medical Sciences, Beijing, 100053
ABSTRACT Objective To investigate the relationship between hematological inflammatory indices and cardiovas-
cular risk in rheumatoid arthritis (RA) patients, providing insights for cardiovascular risk management strategies.
Methods Clinical data of RA patients were retrospectively collected at admission and follow-up (1 year+10 days
between admission and follow-up). The data included general information at admission, and peripheral blood neutro-
phil, lymphocyte, monocyte, platelet, triglyceride (TG ), and high-density lipoprotein cholesterol (HDL-C) levels at
both admission and follow-up. Blood inflammatory indicators including neutrophil-to-lymphocyte ratio (NLR), monocyte-
to-lymphocyte ratio (MLR) , platelet-to-lymphocyte ratio (PLR) , systemic immune-inflammatory index (SII) , and
systemic inflammatory response index (SIRI) and atherogenic index of plasma (AIP) were calculated. Cross-lagged
panel model was used to analyze the relationship between blood inflammatory markers and AIP in patients with RA.
Gender-stratified analyses were performed. Results A total of 633 RA patients were included in this study, of
whom 141 were male (22.27%) and 492 were female (77.73%). The proportions of smokers and drinkers, and body
mass index were significantly higher in male than in female (P<<0.05). At follow-up, the levels of NLR, MLR,
PLR, SII, and SIRI in all 633 patients were higher than at admission (P<<0.05), while there was no statistically
significant difference in AIP levels between admission and follow-up (P>0.05). At admission, female patients had
significantly higher levels of NLR, MLR, PLR, SII, SIRI, and AIP than male patients (P<<0.05). Among 633
patients, significant bidirectional causal associations were found between NLR, MLR, PLR, SII, SIRI and AIP (P<<
0.05). Stratified temporal causal analysis based on gender showed that in females, NLR, MLR, PLR, SII and AIP
were bidirectionally associated, while the relationship between AIP and SIRI was unidirectional (P<<0.05). In
males, SII and AIP were mutually correlated (P<0.05), while AIP>NLR, AIP—MLR, AIP—PLR, and AIP—
SIRI showed unidirectional associations (P<<0.05), and SIRI had no significant association with AITP (P>0.05).
Conclusion There is a bidirectional causal association between blood inflammatory markers and ATP in RA patients,
and they can mutually predict changes in each marker after 1 year; the causal association between blood inflammatory
markers and AIP is stronger in female than in male.
Keywords rheumatoid arthritis; cardiovascular disease; risk analysis; cross-lagged panel model; inflammatory
index
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