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[ Abstract] Objective To analyze the occurrence of cardiovascular diseases (CVD) in psoriasis patients through big
data and to establish a big data risk model to assess the risk of CVD development in psoriasis patients. Methods The clini-
cal data of 2500 patients with psoriasis who were treated in the Dermatology Department of the Aftfiliated Hospital of Tradi-
tional Chinese M edicine of Xinjiang M edical University from January 2014 to January 2018 were collected. The patients were
divided into CVD group and non-CVD group according to whether they had CVD after 5 years of follow-up. The clinical and
laboratory data of the patients in the two groups were compared; Using multivariate logistic regression analysis to identify the
risk factors for CVD in psoriasis patients; The Big data risk model was established through Random Forest algorithm, and the
decision curve was used to analyze the evaluation value of big data risk model for CVD risk of psoriasis patients. Results
Following a 5-year follow-up, 350 new cases of CVD were found in 2500 psoriasis patients. Based on this grouping, clinical
data were compared, and the age, PASI score, FRS score, CRP, IL-17, IL-22, TNF of the CVD group were determined- o
And IgG levels were higher than those in the non CVD group, while CD4 " levels were lower than those in the non CVD
group (X’ /£ =9467, 10512, 12.158, 15492, 10.677, 13496, 15.023, 8.194, all P <0.001); Multivariate logistic regression anal-
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ysis showed that older age, higher PASI score, FRS score, CRP, IL-17, IL-22, TNF- « High and IgG levels are independent
risk factors for CVD in psoriasis, while low CD4 " levels are independent protective factors for CVD in psoriasis [ OR (95%
CI)=1.051 (1.035 -1.068), 1.083 (1.061 —1.106), 1.245 (1.176 —1.318), 1429 (1.334 - 1.532), 1.142 (1.106 - 1.179), 1.170
(1.133 —1.209), 1.370 (1218 - 1.464), 1.601 (1.469 —1.745), 0.947 (0.929 - 0.965)]; The importance of each variable in the
Big data model is in the order of CRP, IgG, TNF-a, FRS score, IL-17, PASI score, IL-22, CD4 *, age; Receiver operating
characteristic shows that the AUC of Big data model based on Random forest algorithm to predict the risk of new CVD in
psoriasis patients is 0.988 (95% CI=0.955 ~0.999, P<0.001); The analysis of the decision curve shows that, compared

with the FRS score, the Big data model based on Random forest algorithm has a higher predictive ability for the risk of new

CVD in psoriasis patients. Conclusion Psoriasis patients have a high risk of new CVD. Building a Big data risk model based

on Random forest algorithm can improve the accuracy of early assessment of CVD risk of psoriasis patients.
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Comparison of inflammatory and immune indicators be-

tween patients without CVD and those with CVD

J. CVD 4 CVD 4

TR E AR bR (n=2150) (n=350) tfH P1{a

CRP(mg/L) 17.33 £2.79 19.74 £2.05 15.492 <0.001
1L-17 (ng/L) 22.31+5.12 25.53 +5.88 10.677 <0.001
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IgM(g/L) 1.45 +0.44 1.48£0.46  1.175  0.239
CD4* (%) 34.55 £8.97 30.31+£9.02  8.194 <0.001
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Fig.1 Importance of each variable in the Random Forest model
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Fig.2 Receiver operating characteristic of big data model to pre-

dict the risk of new CVD in patients with psoriasis
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Fig.3 Decision curve analysis of big data model with and without

FRS scores

FITFFT RIS AR BT B & AR AN RO I A = 1 4 XL
B HA ARG 2.2 £, FLEE BE AR 9 B Ak AR
ST RN A9 KU Fre s o AR I N A R BIE 5 340 B AR
JEHR5 CVD BUBAHSE, (HAH B 5T X5 R BA B F 5%, B3kt
ZRbF ] AL 4 AR SR B = A 50 KRS A
FE,

T s BRI B bk REAE A A 25 M TR A
SRR A A, Th17 203 Y 52 37 248 T8 9 3l fik
SRR AL BEBR A LR RRAE . Th17 40EJ& CD4 ™ T 2
AR AE R — NS BRAE A 1L-17 . AHOCHFSE
BRT AR JE R B RN TL-17 ZKCFB T IE R A
B, IL-17 N FRef A2 LA ok 20 B RG 58  3fh g
TR HE TL-6 11-8 %5 R M J by R 7, PG STAT3
HEE A PRI A I HoT LIS TNF-a L[]
VEFIIME AR RPER N, EAMRIES ) TNF-o B8
s F A AN R T, S 203 B A0 O R i, 1R
R ST R R R L ARSEIE R It AT AR
g FRAT INLTE T TNF-o KPP IEH AL O LA 5%
WFFEIRIE"™)  STAT3 /v S YW RR 1k 3 A2 SO ML = 1F
KAMESEZ, [FEF CD4* A0 A Y Th17
Al LU I — R IE 5 5 TR s A ) R M O K
- FEOBEEBEHORNRRE , $E 0 KO ML PR 1)
AT AR SE A A — S T E AN SE

Framingham TF43J& Mk N 32 2Rk H B R4 O i 48
YIRS AEAT 10 4F K RS A 2, 2 Tl DA 5T
EEXHAR 8 6 B ok Framingham 343 #£47 CVD
iy, AW FE 15 UK Framingham PR R g A HA R bR
I FH T8 e R T 3 o B AL AR AR T 1 ST R
BERY SE R REAG R BL, A FRS W4 A XU 452 75
XTER JE e R E LR CVD BRA R m M mmEE S, B
FRS R A LR, — TR T 55 B HTBE M
BRI E W >0, 42 726 5 i K R B U 10 4F )5
RO G R KA B KB T H AR (5% vs.
33% ), HEE—IGA 13 000 51 B4R JE 9 B 3
55 000 5% HE & AR 5T 4 B0 4R 9 S Atk etk 3
KR AR A ST FE R R, — T T 2= B 1) [l ot
BHIESE ™) BEH AR AR 0 2 O IS E & A i A 37 S
BRNE, AB—mirssss > e R B &
A CVD B RS i F -0 B TS, O R s 2
WO 2 X R /S 95 25 Fo 28 2R G0 5 1 JB 3 R 41
HEAT— U0 I KU AR 24

H R S 8 06 2 CVD 27 i ey PR 22 I e
Kk Z2  AFFT IR doe T R AL AR i o R B
A SR B CR M N 7, 40 CRP, TNF-a | 1122



BEXER A5 2023 4F 8 H %5 22 %5 8 ] Chin J Diffic and Compl Cas, August 2023, Vol. 22, No. 8

- 843 -

A X B R i N PR R A 2 2 Ik ok R e Ak 7
AR, A CD4 Ik T 4 M S B BT A 5 0 4 8 S
Sy 1 ER A DG I 200 B 53 06 () 412 98 TRl T 3 o — R A
SRR B P A AR ST B R AR
RUXF T I R V- Ak 4R 8 s & CVD XU T B A 48 =
B,

25 iR AR B AT 3 N B3 2 A CVD I XU,
Z54 FRS HET KU PEAR A Y ] $2 55 4R i & 4= CVD
() RS FUE R P (EAHIF 5 Sy LB B o0 7, Je
WIAE SRR AV IS DL I8 T R4 T RSP X BRI 9 1 —
AR UE I ALAE AR EH
I 38 0 52 . BT A 4 7 I M) 25 e

1E& STmk 5 FA
i F WSO RIBHIE S0 G SURS ) F AR Bl gET

FGPHT s TR A BORMISER | SCHR AR 105 3 20 . SCRBEAR T
S E 3k

(1] e SOl SRE R s oR Bk S e [ 1], S &k
745, 2020, 13 (4) : 193-197. DOI:; 10. 11786/ sypfbxzz. 1674-
1293.20200401 .

Jin HZ, Wu C. The comorbidities of psoriasis: research status and
prospect[ J ]. Journal of Practical Dermatology,2020,13 (4 ) ;193-
197. DOIL:10. 11786/ syptbxzz. 1674-1293.20200401.

[2] Wang H, Jing ZC. Inflammation and cardiovascular diseases[ ] ].
Chronic Dis Transl Med, 2020,6 (4):215-218. DOI. 10. 1016/]j.
cdtm. 2020. 09. 003.

[3] Eder L,Dey A,Joshi AA, et al. Cardiovascular diseases in psoriasis
and psoriatic arthritis[ J]. ] Rheumatol Suppl,2019,95:20-27. DOI
10. 3899/ jrheum. 190114.

(4] ABERHE,ALI5, 5@ B, 5. 3T Framingham P12 A94R8 i B &

Lo LA KU PEAG [ )] B2 28 58 A 2% 4k, 2017,30 (6) £ 632-636.
DOI:10. 16571/j. enki. 1008-8199.2017.06.016.
Hao LY, Ren F,Kou CX, et al. Relation between psoriasis features
and Framingham cardiovascular risk assessment [ J]. Journal of Med-
ical Postgraduates,2017,30(6) :632-636. DOI; 10. 16571/j. cnki.
1008-8199.2017.06.016.

(5] AAEERE S RS 2 BB SE 1L o LIRS R

PL(2014 Ji) [J]. A kB 2=k, 2014,47 (3) :213-215. DOI;
10.3760/ cma. j. issn. 0412-4030.2014.03.017.
Psoriasis Group of Dermatovenereal Branch of Chinese Medical Asso-
ciation. Chinese Expert Consensus on Psoriasis Treatment (2014 Edi-
tion) [J]. Chinese Journal of Dermatology,2014,47(3) :213-215.
DOI:10. 3760/ cma. j. issn. 0412-4030. 2014. 03.017.

(6] R o SR 2 2 4R E W &k 2= B 2. IR B R 2

AR (2018 SEHERR) [J]. AR B RAL AR, 2019,52 (10) :667-
710. DOI;10. 35541/ cjd. 20190847 .
Psoriasis  Professional Committee, Dermatology and Venereology
Branch, Chinese Medical Association. Chinese Guidelines for the Di-
agnosis and Treatment of Psoriasis (2018 Complete Edition) [J]
Chinese Journal of Dermatology,2019,52 (10) :667-710. DOI: 10.
35541/¢jd. 20190847

(7]

(8]

(9]

[11]

[12]

[13]

[15]

MITGF | s F0ORL, 4. S AR A Th R AL 5 I & SR A
B2 o2 BEER -1 el KR -1 23k Ko PASL AT JAH 143
B[ a7, o b B2 2445 H 4% 35,2022,29 (8) : 112-115. DOI: 10.
19879/j. cnki. 1005-5304.202203777.

Liu QL,Shi F,Nie SS, et al. Correlation between TCM syndromes of
psoriasis vulgaris and serum LRG1, TGF-B, and PASI score []].
Chinese Journal of Information on Traditional Chinese Medicine,
2022, 29 (8 ). 112-115. DOI. 10. 19879/j. cnki. 1005-
5304.202203777.

Z2HH, X . Framingham 143 B OG5 84 41 Jrs g £35 00 1M A8 9%
TR B2 S R R T (0] [ PR B B 24 4 3, 2020, 41 (9) -
1093-1096. DOI; CNKI: SUN;: GWSQ. 0.2020-09-018.

Jiang HM, Liu W. Framingham score predicts cardiovascular risk and
its risk factors in patients with psoriatic arthritis [ J]. International
Journal of Laboratory Medicine, 2020,41 (9):1093-1096. DOI.
CNKI:SUN:GWSQ.0.2020-09-018.

BTAPE, SRIGEHE . ARJE 5 O VPR 1 WA T 27 AR DG PE[ 7] 55
FA BRI 2 2 75,2018 ,11 (1) :26-29. DOIL; 10. 11786/ sypfbxza.
1674-1293.20180109.

Miao CY,Zhang XY. The epidemiological correlation between psoria-
sis and cardiovascular disease [ J]. Journal of Practical Dermatology,
2018, 11 (1 ): 26-29. DOI. 10. 11786/syptbxzz. 1674-
1293.20180109.

TR SRIGHE , ARk, A5 ARG ST A RO I B
6z PR 28 R g P S R LR e [ 7). rp A X 27 2R 75, 2020, 24
(9) :638-642. DOI;10. 3760/ cma. j. c141217-20191209-00414.

Li BC, Guo QL, Wang YY, et al. Risk factors and inflammatory re-
sponse mechanisms of cardiovascular damage in patients with psoria-
sis arthritis [ J]. Chinese Journal of Rheumatology,2020,24 (9) .
638-642. DOI:10.3760/cma. j. c141217-20191209-00414.

Sun HJ, Wu ZY,Nie XW, et al. Role of endothelial dysfunction in
cardiovascular diseases ; The link between inflammation and hydrogen
sulfide[ J]. Front Pharmacol,2019,33 (10) :1568. DOI: 10. 3389/
fphar. 2019. 01568.

Sorriento D, Iaccarino G. Inflammation and cardiovascular diseases;
The most recent findings[ J]. Int J Mol Sci,2019,20(16) :334-338.
DOI;10.3390/ijms20163879.

Gupta A, Madke B. Psoriasis a cause of cardiovascular diseases: A
Review Article[ J ]. Cureus,2022,14 (8) :e27767. DOI: 10. 7759/
cureus. 27767.

FWE, KBS BRI 5B SRk RE AL AL ) A
BE ()], 0 8 B A B 2 46 75,2020, 29 (2) 5. DOI: CNKI:
SUN : XXGK. 0.2020-02-032.

Wang W, Li YZ. echanism and risk factors of atherosclerosis in pa-
tients with psoriatic arthritis [ J ]. Chinese Journal of Cardiovascular
Rehabilitation Medicine,2020,29 (2) :5. DOI:CNKI;SUN: XXGK.
0.2020-02-032.

B FAHIE, ZRVT 55 A R 17A SRS S0 i S
IFRERBTFEHERE[T]. i R 2235 ,2022,55 (1) :76-79. DO
10. 35541/ cjd. 20200060.

Zhao Y, Wang J,Ji J], et al. Interleukin-17 A-mediated psoriasis and

cardiovascular comorbidities [ J]. Chinese Journal of Dermatology,



. 844 -

[16]

[17]

[18]

[19]

[20]

SEMERT 24k 2023 4FE 8 H 4522 %55 8 ] Chin J Diffic and Compl Cas, August 2023, Vol. 22, No. 8

2022-55 (1) :76-79. DOI:10. 35541/ cjd. 20200060.
IV, B OB IR IRZE R 1 o $10 1 500 55 5 O AR B 9 BT 58
PEE (], g kR 2w i, 2022,55 (9) : 821-824. DOI: 10.
35541/ ¢jd. 20200251.

Sun J,Wang R, Li CX. Tumor necrosis factor-ainhibitor-induced pso-
riasis [ J]. Chinese Journal of Dermatology,2022,55 (9) :821-824.
DOI:10. 35541/ cjd. 20200251.

Ginckels P, Holvoet P. Oxidative stress and inflammation in cardio-
vascular diseases and cancer: Role of Non-coding RNAs[ J]. Yale J
Biol Med,2022,95(1) :129-152.

Yu Y, Yan Y,Niu F,et al. Ferroptosis: A cell death connecting oxi-
dative stress, inflammation and cardiovascular diseases [ J ]. Cell
Death Discov, 2021, 7 (1 ). 193. DOI. 10. 1038/s41420-021-
00579-w.

RPN, BOATE, WRAE , 5. - U485 A8 40 A I Th17// Treg
Be a3t i 7R P A8 A BB L] I AR BE 24,2021, 61
(17) :85-88. DOI;10.3969/j. issn. 1002-266X. 2021. 17. 023.
Zhang KH,Duan XG,Chen X, et al. Changes and significance of pe-
ripheral blood Th17/Treg and negative co stimulatory factor levels in
patients with psoriasis vulgaris [ J]. Shandong Medical Journal,
2021,61 (17):85-88. DOI; 10. 3969/]. issn. 1002-266X. 2021.
17.023.

Kim HN, Han K, Song SW, et al. Hypertension and risk of psoria-

[21]

[22]

[23]

[24]

sis incidence: An 11-year nationwide population-based cohort study
[J]. PLoS One,2018,13(8) :e0202854. DOI. 10. 1371/journal.
pone. 0202854.
Nada H,Elakhrass A, Ahmad N, et al. Psoriasis:Is it a risk factor for
cardiovascular diseases[ J].J Dermatolog Treat,2022,33(8) :3154-
3159. DOI:10. 1080/09546634.2022.2112137.
T, VERESC, EAERE, 55 H T 3 250 [ & S &1 440 i A
TReRAS 5 - TR B R A OCPE [T ] R R 2 44k, 2022,
47 (12) . 1248-1255. DOI; 10. 11855/j. issn. 0577-7402. 2022.
12.1248.
Yang MY, Pang XW, Wang JK, et al. Analysis of the correlation
between cardiovascular function status and psoriasis vulgaris based on
dynamic Kirschner sound trend graph [ J]. Journal of Medicine of
the Peoples Liberation Army, 2022, 47(12) ; 1248-1255 DOI; 10.
11855/j. issn. 0577-7402.2022. 12. 1248.
Weber B, Merola JF, Husni ME, et al. Psoriasis and Cardiovascular
Disease: Novel Mechanisms and Evolving Therapeutics [ J]. Curr
Atheroscler Rep, 2021, 23(11): 67. DOI. 10. 1007/s11883-021-
00963 -y.
Zhong S, Li L, Shen X, et al. An update on lipid oxidation and in-
flammation in cardiovascular diseases [ J]. Free Radic Biol Med,
2019,144 :266-278. DOI; 10. 1016/]. freeradbiomed. 2019. 03. 036.
(TR F1391:2023 - 04 - 06)

(E#£838 m)

[12]

[13]

Peng ZX, Chen HY, Hou JT, et al. The relationship between mono-
cyte/high-density lipoprotein ratio and coronary artery SYNTAX score
in patients with unstable angina pectoris [ J] Jiangsu Pharmaceuti-
cal ,2019,45(2) :27-30. DOI; 10. 19460/j. cnki. 0253-3685. 2019.
02. 006.

Belik EV, Gruzdeva OV, Akbasheva OE, et al. Adiponectin gene ex-
pression in local fat depots in patients with coronary heart disease de-
pending on the degree of coronary lesion [ In Russian] [ J]. Ter
Arkh, 2020, 92 (4): 23-29. DOI: 10. 26442/00403660. 2020.
04.000537.

XLt | ak3E, 4 XF 5. B R MRS I ATE RO LR B H
V-4 AL FERE RS B /AR LU SR A s BE A I
P L AB 5 e IR B o 22 R BE AU AROCHE T ). AR AR IR 2Rk
2020,39(11) :1264-1268. DOI:; 10. 3760/ cma. j. issn. 0254-9026.
2020.11.005.

Liu XT,Zhang Y, Jin FB, et al. Correlation of y-glutamyl transpeptid-

ase to platelet ratioand monocyte count to high-density lipoprotein

[14]

cholesterol ratio with the severity of coronary artery disease in elderly
hypertension patients with unstable angina pectoris[ J ]. Chinese Jour-
nal of Geriatrics,2020,39 (11 ) :1264-1268. DOI: 10. 3760/ cma. j.
issn. 0254-9026. 2020. 11. 005.
SRANTS , GELLHE. s PoRn AN 5 I L AN L SR A AN S v
AR A I B LA 12 W S e Dk A AE I RN (L[ )] 4 3
W5, 2021, 35 (24 ) : 43724375 DOI: 10. 12102/j. issn. 1009-
6493.2021.24.006.
Zhang LX, Liang HP. The clinical value of the ratio of neutrophils to
lymphocytes ,monocytes to high-density lipoprotein cholesterol in the
diagnosis of acute coronary syndrome [ J]. Nursing Research,2021,
35(24):4372-4375. DOI. 10. 12102/j. issn. 1009-6493. 2021.
24.006.
Gruzdeva OV ,Belik EV,Dyleva Y et al. Relationship of the degree of
coronary lesion and the expression of adipocytokines of local fat depots
in patients with coronary artery disease[ J]. European Heart Journal ,
2021,35(9) :105-107. DOI:10. 1093/ eurheartj/ ehab724. 1065.

( Wik H391.2023 -05 - 11)



