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Leptin as A Potential Mediator of Genetically Predicted Psoriasis with
Myocardial Infarction: A Network Mendelian Randomization Study
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[ Abstract] Objective The network Mendelian randomization (MR ) study aimed to assess the causal relationship of genetically
predicted psoriasis with myocardial infarction( MI) ,as well as the role of leptin as a potential mediator. Methods This was a network MR
study that utilized genome-wide association study. Network MR was used to evaluate the association between psoriasis and MI, and mediation
analysis was used to estimate leptin as a potential mediator for genetically predicted psoriasis with MI. Results This findings indicated that
genetically predicted psoriasis was associated with MI( OR = 1. 004,95% CI 1. 001 ~ 1. 008, P =0. 044 ), which was confirmed in the
FinnGen validation dataset( OR =1.006,95% CI 1.001 ~1.012,P =0.025) ,as well as in the pooled meta-analysis( OR = 1. 005,95% CI
1.002 ~1.008, P <0.001). Further mediation analysis suggested that genetically predicted psoriasis was also associated with leptin (8 =
0.003,SE =0.001,P =0.047) . Moreover, for every unit increased in leptin levels,the risk of MI increased by 13.1% (OR =1.131,95% CI
1.007 ~1.269,P =0.037). Conclusion This study provided evidence that psoriasis was closely associated with MI,which may be mediated
by leptin. Intervention with leptin may help to reduce the incidence of MI in patients with psoriasis.

[ Keywords] Psoriasis; Myocardial infarction ; Leptin; Mendelian randomization

LB R R L R RGN SRMER 2.90% Y0 BESE T R L R S 2 AR (A
AL R T, R B R A L5 s AR o MR RISRAORT A S NS B A e o B ) K
SRR 1.2 IR A SRR TR M ATFE ™ 68 5 o L 52 P
K25, HEH 0.50% ~3.15% KKK 0.75% ~  FHIET W ELFEZ —,

E&WE A RH)TE ESH (19YY]C0580)
BIS1EH . 1EIL, E-mail :7972348@ qq. com



. 854 -

OB AR 2024 9 A% 45 255 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9

o2 4 it 0 40 i PR 5 22 ] ) 3l 285 0K 2R 2 R e
AR A — AR EE TR . ERA TR
B LR OB AN M DY 1) 1 S, 58 b, 2 AR
1T 254 & S i Ak 3 4R 8 i IR 9T, 4
A NBEBE BRI, X AT 4 25 (00T 3 K R AIRAR
B HE T LA R 10 DR e, R o T g
NI T I IR R R - R 2R 2R T
HoA 7 72 (9 48 M B 52 e o0 UL AT BB ( myocardial
infarction, MI) [ & A4 . & T R 48, HF5E" 80, 18
05 R -7k 1 T v T R S R e 5 e LA i 2 [
HERAR RIS P R o R — i 5 e 5 3R HIR AN
NE 25 U AH OG5 B 197 R, 2 M XU i) 3 0 )
T R AR B TR o % 2R M
KA

BEATLXT B 6 A% 49 1Y) UL 88 P iF 9 X P A — 2
PR Tafi/REENLIL ( Mendelian randomization, MR ) J2
— R 135 A% A8 S o T BRSOk AL R R W
THASRAME L AR, th T AR s IR A TR 2 A
FRA ] PRUR 5C R RS2, MR 78 I R JF 5 v BoR B
WG . B R 2% MR BIFFE R EATT AR S5 s 2 75 3 ik
98 R I ML XUES:

1 MRWMEEFHE
L1 #Ri&t

XJe—WR 4% MR WF5T, 32 SRR E T Y 4R
JE S ML Z B RRSC &R, DL S R AR g b Ay
ERER . WREWE LR, A KRR
STROBE-MR"™ 45 ,

[ TR
| omx
v
ey [ EmEE | AERVRSE [ 2
BRI ATHICSNP s i
IE:SNP, FLIZ IR 2 351

BE1
1.2 HEkiR
B < AR R R R R B — A R A T
2H B /3 BT ( genome-wide association study, GWAS) fiff
F, 4055 10 588 il Jr g 5 11 22 806 1] RACHH Il St Y
XEREHE o A A6 201 2 B 3 56 L 1A % T B
1% L b (R0 P BESR SRR 2 , 3028 DA AN I R |
IR E R 0 Bk Sk Bz A OGR4 BB
SIWCAHE R o M M RO (L 4 & B4 A

% MR f 2 &

Wk £, & P & 3k H CARDIoGRAMplusC4D
Consortium , 33 J&— > £ 0F Wi I 25 A 78 (9 GWAS B
F¢, HoAp A 3 ok 1 48 I0UE ST 1 43 676 f5i] MI 5 3 A0
128 199 {4l BE K™ . BRHE4E oK [ Finn K03 14
A FAR 11 62245 MI #5351 187 840 {5l X IR A
o S E RN BEE R A 23 BUHTSEH) CWAS,
e T 32 161 FIRRMN L Ze iR (F2 1) .

F1 HERERELS

A FFIESE FeA /B NRESH SNP 4K PubID
10 588
jrp— el 138 661 23 143 594
R % 22806 (A i
% % 32 161 WM 2 473 865 26 833 098
CARDIoGRAMplusC4D 43 676 el 9 289 492 26 343 387
. o plus 128 199 (XHR) e
. 11 622
. e 16 380 431 NA
x 187 840 (XfHR) .

TE:NA B R T 4244 PubID, 3k B PubMed %3 Y D,

1.3 TEATSEEF

MRAE LA bR e T RS . (1) T RS 5 &%
R RA R E R (2) THARSERIL; (3) H
AT HAS RN AR . AT Plink B0 52 IR
% R 2 251 (single nucleotide polymorphism, SNP )
(P<5x107%,r <0.01, B HEEES =10 000 kb) . H7H
BRIEAY, HEBR T S5 07 56 PR 38 23T 0. 5 119 [a] 3L SNP,

Ah , {8 A Catalog 1 PhenoScanner £ FEAf & 5 1% &k
THASR AR 2. St f0 59 T BAS 5l 22 , A0
FUBMEH] F Gt EORPEAL R g R 5 T HAR 2 [h]
HER
1.4 SFitoh

TEARFTE | 1607 22 IR B i ik
ARWFFEBE T MR-Egger | fig KABSR 125 AL v A %



OB AR 2024 9 A% 45 B 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9

- 855 -

I MR-PRESSO 45 J7 2% | 15 R840 # v, A BF
FERRURNS e LA R UE B 3647 43 B O L 45 SR 147
TR A S % SOk, K R AR
AR . TR, A ot o 3 AN 8K, BD
HFPIREA MR 7 AR PPA AR 8 6 5 MILER 9 5
EENDYSEL E RINIEISE S A
1.5 KESHMEMRRYE

AWFFEIL R T — R 5 J7 35 K WL 52 1 K7
Z30PE A 5 M, 40 MR-PRESSO | 8 — 3: . MR-Egger
A LA B2 Cochran’ s Q K%, ffi i R4. 2 #fF, P <
0. 05 BN A B EGITFE L.
2 #R
2.1 RERSE MI WERI A

FEEBHT B T SHE MR 54 4~k

BUAEH) A1 60 4~ SNP(FinnGen Bk ) {2 T HAZ
o A SNP N T AAR B — DA Y F Seit
HEHKT 10, 2:W1 55 THAS G 22 (19 °T REVEBeAIR. 72
S BRAR A AL 38 5 22 IR 19 45 2R 2 AR R T
5 MI KUK 5L 1EHE 5% (OR = 1. 004,95% CI 1. 001 ~
1.008,P =0.044) , X th gOAL {7 40 MR-PRESSO
UESE . (AR, P B0 R AR H, BB AL 30 7 22 AT 1Y
SRR R IR A S ME XU 2 IERIOC (OR =1..006,
95%CI 1.001 ~1.012,P =0.025) , {EEE /M, 4
WFFE R BICZ B (RIS P = 0. 157 Bl 4. P =
0.437) 5 Btk (K BLEE: P =0. 648; Jiilb 4. P =
0.790) . Wi} B 7R T SNP {14 X B o A (& 2 A
Bl3) o d Ji, 25 A 53 i B 45 2R R 35 A A2 (OR =
1.005,95% CI 1.002 ~1.008,P <0.000 1) .

A B c M
e weighted ~~ Weighted median weighted -~ Weighted median ! weighted ~~ Weighted median
Weighted mode Weighted mode Weighted mode
P
£E 0.08}-

= 0.10F 22 ook —
© S U =
7 S = o
< £ ' 2
ER005F =g 01f 2 20041
&5 £ o =

< H - - =1 n
gL PN o i T c§ i
c = =} - .
< £ 0.00F £ X S z0.00f
L= = = S .= “
T = E-0.1F & =
= 005 == s
Z T g = -0.04[
7 < T -02f 7

—0.10 1 1 1 1 1 % % 1 1 1 1 1 1 1 1 1 1 1

0 1 2 3 4 5 @ 0 1 2 3 4 5 0 1 2 3 4

SNP effect on Psoriasis 1l
id:ebi-a-GCST005527

D MR Test
Iny iance weighted ~~ Weighted median
Weighted mode
0.10
=
" 0.05
8 "
= — N
& Foss
=% ot
=
<
=
% -0.10[

1 1 1
0.05 0.10 0.15
SNP effect on Psoriasis Il
id:ebi-a-1003

SNP effect on Psoriasis 1l
id:ebi-a-GCST005527

SNP effect on Myocardial infarction,

SNP effect on Psoriasis 1l

id:ebi-a-GCST005527
E MR Test
Inverse variance weighted ~~ Weighted median
Weighted mode

MR-Egger
Simple mode

0.10F

o
S
T

n

o

=)

S
T

o ot

-0.05[

trict Il id:finn-h-19 MI.STRICT

Z-0.101

I3

1 1 1
0.05 0.10 0.15
SNP effect on Psoriasis Il

id:ebi-a-1003

TE MR Test, # {8 /R BEALAL I ; Inverse variance weighted , ¥ J5 22 AL ; Simple mode , fij B Y 5 ; Weighted median , JiIA #7437 4%

¥ s Weighted mode , AU RY 35

2 MR ST EHRE

2.2 EEEARBHFMMI oy

T 7 ZE R 114 Bl AL R A 7R &5 L B 7 | s A
AR S 5 98 R KA % (B =0. 003, SE =0. 001,
P=0.047), X 1% 3| T MR-Egger, £z K L5 LA &
MR-PRESSOVL ) 3 #F . F—0 B2 R, 98 2K F-
BRI — A AL, MTXUBS: 384 13.1% (OR =1. 131,
95% CI 1.007 ~1.269 ,P =0.037) , 33 th ol Hofth 75 B 1
o BEAN, FERHIESE 3544 TN 25 SR 2 0, 98 R OKOF-
FEYE T — A~ 7, MT XU 3% in 13% (OR = 1. 173,

95% CI11.010 ~1.362,P =0.037) . ILAl, ZZ 40011
BIRLE LA PI(OR = 1. 146,95% CI 1. 041 ~ 1. 251,
P <0.000 1), HA-aAr I 2 st s ik I sk
KRS T SNP By FRs i (B 2 M 3)
3 itig

AW R 25 MR RIS M ZUIAEC,
HTREE I AT BRI, 5 Z i 9 2K 7
AR AR i s 8 8 v M U o Bk A, s 0T & 4t
XHE R, AR MI 1 055



- 856 - OB AR 2024 9 A% 45 255 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9
A MR Method B MR Method C MR Method
Inverse variance weighted Inverse variance weighted Inverse variance weighted
MR-Egger MR-Egger MR-Egger
200 -
400 -
150 150 F
B . = 300
Z 100} Z 100} =
- 200
50 - . 50 * 100k
Vo G - :\." v
o3 1 i ' 1 i il ‘) 1 oo LA I
-0.10  -0.05 0.00 0.05 0.10 -0.1 0.0 0.1 0.2 -0.05 0.00 0.05
Bl\ BI\ BI\
D MR Method E MR Method
Inverse variance weighted Inverse variance weighted
MR-Egger MR-Egger
6 -
32 ST
H o 4r
Z 281 L
3 -
241 2k .
I it I I I ) I L
-0.5 0.0 0.5 1.0 -0.5 0.0 0.5 1.0
BI\ BH
1 :MR Method , # 78 /R B HLAL 512 ; Inverse variance weighted , i3 J5 25 A
E3 MR &#iiRtE
£ T B P 2 Al o : , 45 ; s o e [13-14]
FEAE R 6 8 TR B R M ML Z BB 48, RUP I RFEIRER B B 1 ML g fE—

RIS RBEE R BL, TEG AT 50 TN K
BAIUBFSE i, %) B AR 2 30 B 0L 18 05 F 2 R % R 5%
VAT B0 T RS AR A 1 000 A4 MI R 9 %43
Bk 3.58 4.04 F15. 134 psegk B85 T AR
JESERFFE AN , BT A Tk S8 18 B 45 s Al MIT 2 i
KRN X GRS MR 4585, FL L,
F53fE R F W MR BF5E © E 14 B 5 5 MT 22 (8] 1ty
DRI 5 2R 00T e L i T o R SR 0 Jk o
R AL O JUEG 2 1] ik s A g 7

TETAN AT A B 580 2 BT 48 T8 o ol 25
[ B I , 2Bl TR R AR5 A e S —
8 PSS E PG , B o H 8 2K R . JL
TG PR N T 8 2 K T 5 R o T
FREFIE R . ORTIT , O IEYT 05 AT I A BEAR
B R R 2K X TR 2T AR B
Hh— AN B BT . AN, ABFSE B MR BF5Y
W, KT S MIIRFUAR X, 3% 5 K 28w
TR —E S AR A = R E A
FrE A VR RN 5 25 O M B AR G, ST
TALGE IO LA 1 6 R 2 R bk 25

R MRS 9 S PR LRI ST 28 . TR
BRI, 5 AR EG, A8 5 3 A 60 55 9%
TG Z R R B . TERL R,
Miller 25 345 W, 5 AR T8 s 1AM A A 1L , 458
SO L PRI 7 THI Y L3 B T . AT, 2R
WA A0 PG SR B0 R4 o 3R L P 0 A A B

SNSRI e, e 32 JohRE SR ST IR -4 39036 97 1 R
JE R SRR AR L, FE BB 18] MDA 3 5L
o SRINT, 25 58 B VR oy 1 A7 A , AT I AR R
AP BT ML, TR, 42 B0 R 25 W) 7E R IR
JEH A ML RS T8 A RS AR o

P A g — TR AR T T R0 3 A TR 4 i T PR
S RE ARSI ACAE , o e O LA B A o THg 19
PR OK - [R] 55 R v A AR B R ML D) A
IR, 99 3 A L AR I HL AT AN T A
UNE SNSRI F et St BURs R gt g e A
AR AN | AR A AP LA I b 3Rk
I, 8 3R 8 E A PN B A i 2 R B i 4 DDA 5%, ik 2
SRR A0 o FRUK, s 8 A A 7T 26
254y FOSUIR T A 370 R g o LB 2R R IR 52 4K
PBIRAE N 1R 2590, ARG A T R 30K F, ] A
— RS MLXUS: , R 2R 5 ML Z W) A7 ek — 2
MR P, ST =, 2 3R n] REAE Dy gt A% B 1)
BE 5 ML Z 6] A AE P A R SR, FLAt AR A 9]
2% MR HPORAF BN FHPESS R AL &2, I A —E AR
WE,# EZ M GWAS BFTIESE

AWFERA LU (1) 6/ T W45 MR, B {6
FEHAFEA S SR B A2 S EUG TH2E 5 (2) A0F
FEAARJE i A ML A R ok B B A B R AEA R Y
GWAS 52 (3) ] Finn B e IR & 25 4 70 M Sk
TR AR — B iR TADIE R Al SR SR, A
WAL SR BRI - (1) ABFTER F A B e s,



OB AR 2024 9 A% 45 B 9 Adv Cardiovasc Dis , September 2024 , Vol. 45 , No. 9

- 857 -

T AT 50 20005 (2) TR R
R, 2 R ASREAE) 2 5 (3) ML f) At
—MNZNRSHWZ R, EARP AR A
TN T AL G0 0 M S S DR 3R MG AE A A DA R Ay
PR AT RE (AP AE AR B P I R

BN ARWTTE R W R AT RE A Dy gt A% U A SRS

WS ML Z (R e R A IR P, 2% B8O A &
X ER A Sl S 1R 25, DARREAIR MIXURS: o

(2]

[3]

[4]

(5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

= % 3wk

Griffiths CEM , Armstrong AW , Gudjonsson JE , et al. Psoriasis[ J]. Lancet, 2021,
397(10281) :1301-1315.

Li DP, Han YX, He YS, et al. A global assessment of incidence trends of
autoimmune diseases from 1990 to 2019 and predicted changes to 2040 [ J].
Autoimmun Rev,2023,22(10) :103407.

Cao F,He YS, Wang Y, et al. Global burden and cross-country inequalities in
autoimmune diseases from 1990 to 2019 [ J]. Autoimmun Rev, 2023, 22
(6) :103326.

Kaleta K, Krupa J, Suchy W, et al. Endothelial dysfunction and risk factors for
atherosclerosis in psoriatic arthritis; overview and comparison with rheumatoid
arthritis[ J]. Rheumatol Int,2024 Mar 24. DOI; 10. 1007/500296-024-05556-x.
Xu T,Zhang YH. Association of psoriasis with stroke and myocardial infarction ;
meta-analysis of cohort studies[ J]. Br J Dermatol ,2012,167(6) ;1345-1350.
Abuabara K, Azfar RS, Shin DB, et al. Cause-specific mortality in patients with
severe psoriasis:a population-based cohort study in the U. K[ J]. Br J Dermatol,
2010,163(3) :586-592.

Reed WB, Becker SW, Rohde R, et al. Psoriasis and arthritis. Clinicopathologic
study[ J]. Arch Dermatol 1961 ,83:541-548.

Leisner MZ, Lindorff Riis J, Gniadecki R, et al. Psoriasis and risk of myocardial
infarction before and during an era with biological therapy:a population-based
follow-up study[ J].J Eur Acad Dermatol Venereol ,2018,32(12) :2185-2190.
Mehta NN, Azfar RS, Shin DB, et al. Patients with severe psoriasis are at
increased risk of cardiovascular mortality ; cohort study using the General Practice
Research Database[ J]. Eur Heart J,2010,31(8) ;1000-1006.

Wakkee M, Herings RMC, Nijsten T. Psoriasis may not be an independent risk
factor for acute ischemic heart disease hospitalizations: results of a large
population-based Dutch cohort[ J]. J Invest Dermatol ,2010,130(4) :962-967.
Nair RP, Duffin KC, Helms C, et al. Genome-wide scan reveals association of
psoriasis with IL-23 and NF-kappaB pathways[ J]. Nat Genet,2009,41(2):
199-204.

Ghoreschi K,Balato A, Enerbick C, et al. Therapeutics targeting the IL-23 and
IL-17 pathway in psoriasis[ J]. Lancet,2021,397(10275) :754-766.
Gonzdlez-Cantero A, Ortega-Quijano D, Alvarez-Diaz N, et al. Impact of
biological agents on imaging and biomarkers of cardiovascular disease in patients
with psoriasis; a systematic review and meta-analysis of randomized placebo-
controlled trials[ J]. J Invest Dermatol ,2021,141(10) :2402-2411.

Joel MG. Does biologic treatment of psoriasis lower the risk of cardiovascular
events and mortality? A critical question that we are only just beginning to
answer[ J].J Am Acad Dermatol ,2018,79(1) :69-70.

Kyriakou A, Patsatsi A, Sotiriadis D, et al. Effects of treatment for psoriasis on
circulating levels of leptin, adiponectin and resistin; a systematic review and
meta-analysis| J]. Br J Dermatol ,2018,179(2) :273-281.

Kaur S, Zilmer K, Leping Vet al. The levels of adiponectin and leptin and their
relation to other markers of cardiovascular risk in patients with psoriasis[ J].
J Eur Acad Dermatol Venereol ,2011,25(11) :1328-1333.

Kyriakou A, Patsatsi A, Sotiriadis D, et al. Serum leptin, resistin, and adiponectin
concentrations in psoriasis: a meta-analysis of observational studies [ J].
Dermatology ,2017,233(5) :378-389.

Siderberg S, Ahrén B, Jansson JH, et al. Leptin is associated with increased risk

[19]

[20]

[24]

[25]

[27]

[28]

[29]

[33]

[34]

[35]

[38]

[39]

of myocardial infarction[ J].J Intern Med,1999,246(4) :409-418.

Robati RM, Partovi-Kia M, Haghighatkhah HR , et al. Increased serum leptin and
resistin levels and increased carotid intima-media wall thickness in patients with
psoriasis ; is psoriasis associated with atherosclerosis? [ J].J Am Acad Dermatol,
2014,71(4) .642-648.

Romero-Corral A, Sierra-Johnson J, Lopez-Jimenez F, et al. Relationships
between leptin and C-reactive protein with cardiovascular disease in the adult
general population[ J]. Nat Clin Pract Cardiovasc Med,2008,5(7) :418-425.
Wolk R,Berger P, Lennon RJ, et al. Plasma leptin and prognosis in patients with
established coronary atherosclerosis [ J]. J Am Coll Cardiol, 2004, 44 (9) .
1819-1824.

Emdin CA,Khera AV, Kathiresan S. Mendelian randomization[ J]. JAMA ,2017 ,
318(19) :1925-1926.

Burgess S, Daniel RM, Butterworth AS, et al. Network Mendelian randomization ;
using genetic variants as instrumental variables to investigate mediation in causal
pathways[ J]. Int J Epidemiol ,2015,44(2) ;484-495.

Skrivankova VW, Richmond RC, Woolf BAR, et al. Strengthening the reporting
of observational studies in epidemiology using Mendelian randomization: the
STROBE-MR Statement[ J]. JAMA,2021,326(16) :1614-1621.

Tsoi LC, Spain SL, Knight J, et al. Identification of 15 new psoriasis
susceptibility loci highlights the role of innate immunity[ J]. Nat Genet,2012,44
(12) :1341-1348.

Nikpay M, Goel A, Won HH, et al. A comprehensive 1,000 Genomes-based
genome-wide association meta-analysis of coronary artery disease [ J]. Nat
Genet,2015,47(10) :1121-1130.

Kilpeldinen TO, Carli JF, Skowronski AA, et al. Genome-wide meta-analysis
uncovers novel loci influencing circulating leptin levels[ J ]. Nat Commun,2016,
7:10494.

Choi J, Shen S. Two-sample instrumental-variables regression with potentially
weak instruments| J]. Stata J,2019,19(3) :581-597.

Xue H, Shen X, Pan W. Causal inference in transcriptome-wide association
studies with invalid instruments and GWAS summary data[ J].J Am Stat Assoc,
2023,118(543) :1525-1537.

Liu Z,Ye T,Sun B,et al. Mendelian randomization mixed-scale treatment effect
robust identification and estimation for causal inference[ J]. Biometrics,2022,79
(3) :2208-2219.

Chen L, Yang H, Li H, et al. Insights into modifiable risk factors of
cholelithiasis:a Mendelian randomization study [ J ]. Hepatology,2022,75(4) .
785-796.

Garshick MS, Ward NL, Krueger JG, et al. Cardiovascular risk in patients with
psoriasis: JACC review topic of the week[ J].J Am Coll Cardiol ,2021,77(13) .
1670-1680.

Liu X, Li C, Sun X, et al. Genetically predicted insomnia in relation to 14
cardiovascular conditions and 17 cardiometabolic risk factors: a Mendelian
randomization study[ J].J Am Heart Assoc,2021,10(15) :e020187.

Gelfand JM, Neimann AL, Shin DB, et al. Risk of myocardial infarction in
patients with psoriasis| J]. JAMA ,2006,296(14) :1735-1741.

Zhang L, Wang Y, Qiu L, et al. Psoriasis and cardiovascular disease risk in
European and East Asian populations: evidence from meta-analysis and
Mendelian randomization analysis[ J]. BMC Med,2022,20(1) ;421.

Gao N, Kong M, Li X, et al. The association between psoriasis and risk of
cardiovascular disease:a Mendelian randomization analysis[J]. Front Immunol,
2022,13:918224.

Patrick MT,Li Q, Wasikowski R, et al. Shared genetic risk factors and causal
association between psoriasis and coronary artery disease[J]. Nat Commun,
2022,13(1) :6565.

Sierra-Johnson J, Romero-Corral A, Lopez-Jimenez F et al. Relation of increased
leptin concentrations to history of myocardial infarction and stroke in the United
States population[ J]. Am J Cardiol ,2007,100(2) :234-239.

Miller IM, Ellervik C, Yazdanyar S, et al. Meta-analysis of psoriasis,
cardiovascular disease , and associated risk factors [ J]. ] Am Acad Dermatol,

2013,69(6) :1014-1024.
W Ag B HE .2024-04-02



