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Varible
Demographics

Age

Sex

BMI

Course of disease
Traditional risk factors
Smoking

Drinking

Hypertension

Diabetes

Current use of medication
NSAIDs

cnDMARDs
bDMARDs

GC

Laboratory Characteristics
DAS 28

ESR

CRP

RF

Anti-CCP

Complete Blood Count
WBC

RBC

HGB

PLT

LY

MONO

NEUT

Liver Funétion Test
ALT

AST

TBIL

DBIL

IBIL

Kidney Function Test
BUN

Cr

UA

CHOL

TG

HDL-C

LDL-C

Immunoglobulin

Peripheral blood lymphocyte subsets

Total T

T%

Total B

B%

NK

NK%
CD4+Tcells
CD4+T%
CD8+Tcells
CD8+T%
CD4+T/CD8+T

Peripheral blood CD4+T cells

Thl

Th1%

Th2

Th2%
Th17
Th17%
Treg
Treg%
Th1/Th2
Th17/Treg
Cell Factors
L2

IL—4

IL-6
IL-10
IL—-17
IFN-y
TNF-a

Forestplot

OR (95% CI)

1.02 (0.98-1.06)
0.69 (0.29-1.61)
0.98 (0.90-1.08)
1.01 (0.99-1.03)

1.18 (0.53-2.63)
1.67 (0.61-4.54)
1.13 (0.43-2.98)
2.26 (0.71-7.21)

0.64 (0.25-1.63)
1.12 (0.44-2.86)
0.49 (0.04-5.58)
0.76 (0.33-1.76)

1.47 (0.80-2.72)
1.01 (1.00-1.02)
1.03 (1.01-1.05)
1.00 (1.00-1.01)
1.00 (1.00~1.00)

0.93 (0.76-1.14)
1.10 (0.60-2.00)
1.01 (0.99-1.03)
1.00 (1.00-1.01)
0.90 (0.51-1.58)
2.72 (0.47-15.71)
1.07 (0.98-1.16)

0.99 (0.94-1.06)
1.05 (0.97-1.13)
1.04 (0.96-1.13)
1.15 (0.83-1.60)
1.05 (0.95-1.17)

0.88 (0.69-1.13)
0.99 (0.97-1.01)
0.99 (0.99-1.00)
0.98 (0.68-1.42)
1.25 (0.58-2.66)
4.48 (1.25-16.07)
7.41 (3.14-17.49)

1.62 (1.15-2.27)
1.05 (0.95-1.16)
1.06 (0.67-1.68)

1.00 (1.00-1.01)
1.02 (0.99-1.06)
1.00 (1.00-1.01)
0.99 (0.94-1.04)
1.00 (1.00-1.00)
0.97 (0.92-1.01)
1.00 (1.00-1.00)
1.02 (0.98-1.06)
1.00 (0.99-1.00)
1.02 (0.98-1.06)
1.04 (0.71-1.51)

1.00 (1.00-1.01)
1.00 (0.95-1.05)
0.96 (0.90-1.03)
0.70 (0.37-1.32)
1.15 (1.06-1.25)
1.17 (0.95-1.44)
0.97 (0.95-0.99)
0.78 (0.63-0.97)
1.04 (1.00-1.10)
1.08 (0.85-1.38)

1.93 (1.35-2.75)
1.68 (1.29-2.19)
1.00 (0.99-1.01)
1.04 (0.97-1.11)
1.32 (1.15-1.50)
1.53 (1.19-1.96)
1.32 (1.09-1.60)

P value

0.406
0.387
0.734
0.290

0.683
0.317
0.805
0.167

0.348
0.811

i 0.565
0.520
0.213
0.126
0.004**
0.490
0.402
0.480
0.760
0.593
0.400
0.707

| - - | 0.264

-—e.—————————————

-—_—————

-

i

L 4
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01 23456728 91011121314151617
OR

0.133

0.855
0.251
0.320
0.392
0.331

0.327
0.533
0.041*
0.922
0.568
0.021*
<0.007#*%*

0.006**
0.363
0.816

0.129
0.195
0.129
0.699
0.542
0.160
0.005%*
0.378
0.004**
0.270
0.850

0.645
0.931
0.259
0273
0.001**
0.147
0.018*
0.025*
0.071
0.531

<0.0071***
<0.001%**
0.788
0.232
<0.007***
0.001**
0.004**
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characteristics

ACR (mg/qg)

<30 30- >=300
300
1282 1024 212 46
Gender 0.423
male 525 418 84 23
(40.82) | (39.62)  (50.00)
female 757 606 128 23
(59.18) | (60.38)  (50.00)
Age <0.001
<60 532 469 55 8 (17.39)
(4580) | (25.94)
>=60 750 555 157 38
(5420) | (7406) | (8261)
Race 0.195
Mexican American 194 142 42 10
(13.87) (19.81) (21.74)
Non-Hispanic Black | 367 293 60 14
(2861) | (2830)  (3043)
Non-Hispanic White | 486 399 70 17
(3896) | (33.02)  (36.96)
Other 235 190 40 5 (10.87)
(18.55) (18.87)
Marital status 0.187
No 576 447 106 23
(4365) | (50.00)  (50.00)
Yes 706 577 106 23
(56.35) (50.00) (50.00)
Education 0.003
Below high school 412 306 87 19
(29.88) | (41.04)  (4130)
High School 870 718 125 27
or above (70.12) (58.96) (58.70)
PIR 0.554
Not poor 948 754 162 32
(7363) | (7642) | (69.57)
poor 334 237 50 14
(23.14) | (2358) | (3043)
Smoke 0.522
No 993 787 168 38
(76.86) | (79.25)  (82.61)
Yes 289 237 44 8 (17.39)
(23.14) | (20.75)
Diabetes <0.001
No 859 748 92 19
(7305) | (56.60) | (4130)
Yes 423 276 120 27
(2695) | (4340) | (58.70)
Hypertension <0.001
No 418 385 29 4(8.70)
(37.60) | (13.68)
Yes 864 639 183 42
(6240) | (86.32) | (91.30)
Hyperlipoidemia 0.552
No 246 191 44 11
(1865) | (2075) | (2391)
Yes 1036 833 168 35
(81.35) | (7925) | (76.09)
eGFR <0.001
(ml/min/
1.73 m2)
<60 192 106 61 25
(10.35) (28.77) (54.35)
260 1090 918 151 21
(89.65) | (7123) | (45.65)
All causes <0.001
of mortality
Heart Diseases 29 15 8 (3.77) 6 (13.04)
(1.46)
Diabetes 10 3(029) | 5(236) | 2(4.35)
Pneumonia and
chronic lower 14 9 (0.88) 3 (1.42) 2 (4.35)
respiratory diseases
Cerebrovascular
diseases and 8 6 (0.59) 2 (0.94) 0 (0.00)
Alzheimer’s disease
Nephritis, nephrotic
syndrome 1 0 (0.00) 0 (0.00) 1(2.17)
and nephrosis
Tumor 40 31 6(2.83) 3(6.52)
(3.03)
Other causes 77 50 22 5(10.87)
(4.88) (10.38)
Survival 1103 910 166 27
(88.87) | (7830) | (58.70)
Data are shown as n% according to ACR distribution.
PIR, poverty-to-income ratio; ACR, albumin to creatinine ratio; eGFR: estimated glomerular

filtration rate.
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All-cause mortality

Number of deaths (%) 114(11.13%)
Model 1: HR (95%CI), Ref

P-value

Model 2: HR (95%CI), Ref

P-value

Model 3: HR (95%CI), Ref

P-value

Cardiovascular mortality

Number of deaths (%) 15(1.46%)
Model 1: HR (95%CI), Ref
P-value

Model 2: HR (95%CI), Ref
P-value

Model 3: HR (95%CI), Ref
P-value

46(21.70%)

2.23(1.58,3.14), <0.001

1.97(1.39,2.79), <0.001

1.53(1.06,2.21), 0.021

8(3.77%)

3.09(1.31,7.31), 0.010

2.25(0.93,5.43), 0.072

1.36(0.56,3.34), 0.499

HR, hazard ratio; 95% CI, 95% confidence intervals; CVD, cardiovascular disease.

19(41.30%)

4.88(3.00,7.94), <0.001

3.62(2.21,5.95), <0.001

2.62(1.55,4.45), <0.001

6(13.04%)

11.58(4.48,29.93), <0.001

8.92(3.34,23.81), <0.001

5.67(1.96,16.39), 0.001

P for trend

<0.001

<0.001

<0.001

<0.001

<0.001

0.088
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All-cause mortality

Model 1: HR Ref 1.70(1.08,2.70) | 0.023
(95%CI)

Model 2: HR Ref 1.64(1.03,2.60) | 0.035
(95%CI)

Model 3: HR Ref 1.72(1.08,2.76) | 0.022
(95%CI)

Cardiovascular mortality

Model 1: HR Ref 2.25(0.68,7.46) | 0.187
(95%CI)

Model 2: HR Ref 2.25(0.67,7.50) | 0.187
(95%CI)

Model 3: HR Ref 2.76(0.81,9.37) | 0.105
(95%CI)

HR, hazard ratio; 95% CI, 95% confidence intervals; ACR, Albumin to creatinine ratio.
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Variable

Age

<60 524
>=60 712
Race

White 469
Others 767
Gender

Male 502
Female 734
Diabetes

Yes 396
No 840
Hypertension

Yes 822
No 414
Hyperlipidemia

Yes 2515
No 1001
eGFR

<60 167
>=60 1069

Count Percent

42.39%
57.61%

37.94%
62.06%

40.61%
59.39%

32.04%
67.96%

66.50%
33.50%

19.01%
80.99%

13.91%
86.49%

HR (95% CI)

1.75 (1.21 to 2.53)

2.18 (1.35 to 3.54)
2.53 (1.55 to 4.15)

1.54 (0.89 to 2.68)
2.98 (1.91 to 4.66)

2.13 (1.33 to 3.40)
1.75 (0.99 to 3.10)

1.99 (1.37 to 2.89)

— =« >306(1.50t06.21)

— e

2.03 (1.37 to 3.01)

1.33 (0.74 to 2.40)
2.24 (1.46 to 3.44)

P.value

0.150
0.003

0.002
<0.001

0.125
<0.001

0.002
0.056

<0.001
0.216

0.002
<0.001

0.338
<0.001

P.for.interaction
0.769

0.661

0.076

0.633

0.967

0.329

0.154
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Variable

Age

<60 524
>=60 712
Race

White 469
Others 767
Gender

Male 502
Female 734
Diabetes

Yes 396
No 840
Hypertension

Yes 822
No 414
Hyperlipidemia

Yes 235
No 1001
eGFR

<60 167
>=60 1069

Count Percent

42.39%
57.61%

37.94%
62.06%

40.61%
59.39%

32.04%
67.96%

66.50%
33.50%

19.01%
80.99%

13.91%
86.49%

0

HR (95% CI)

L e o (0.84 to 5.30)

— = > 1.73(0.37 t0 8.09)

. 5204

(0.47 to 58.995)

(1.59 to 15.35)

(0.41 to 10.15)

— = >3.82(1.35t0 10.80)

———> 2.64 (0.92 to 7.56)

———> 2.67 (1.09 t0 6.54)

0.51 (0.22 to 1.19)

Yy (0.99 to 6.98)

_—

1.21 (0.35 to 4.15)

)

e 5 385(1.15t012.94)

1

2

3

4

5

P.value

0.176
0.111

0.487
0.006

0.386
0.011

0.071
0.806

0.032
0.119

0.048
0.052

0.761
0.029

P.for.interaction

0.490

0.219

0.498

0.539

0.998

0.465

0.227
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Sensitivity
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Sensitivity

1.0

0.8
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0.4

0.2

0.0
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—— ACR (AUC=0.681, 95%CI 0.541-0.820)
eGFR (AUC=0.644, 95%CI 0.535-0.753)
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1-Specificity
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Study type Conditiol Size Effect of apremilast Time
Observational: real Weight loss, reduced triglyceride levels, and 12, 24,
2024 Py =20 87,
world evidence 0 " increased HDL levels. 52 weeks L
Apremilast demonstrated a significantly higher rate
. of patients achieving PGA response and 275%
2024 Interventionak P 245 duction in PAST d to placebo, 16 week s6)
Clinical trial (SPROUT) 50 n= Feduetioaiin cotipared t6 plaebo, weeks
irrespective of baseline age, weight, or
disease severity.
Reduction in LDL cholesterol levels.
Interventional: pool of 5 Weight loss, decrease in rates of obesity
2023 clinical trial (PALACE Pso/PsA N=781 and overweight. 52 weeks (85)
1-4 and ACTIVE)
Reduced HbAlc levels in pre-diabetes or
T2DM patients.
Weight loss.
¢ Reduced HbAlc levels in pre-diabetes or
Observational: real .
2022 X Pso/PsA n=8487 T2DM patients. 6 months (83)
world evidence
Increased HDL-cholesterol in non-
diabetic patients.
Weight loss independent of the degree of obesity
ional: real (obese or severe obesity).
2022 Obwl‘;""_’: e Pso/PsA n=8250 6 months (84)
world evidence Reduced HbAlc levels in patients with
severe obesity.
Decreased body mass index and insulin
Observational: real resistance state.
2022 W°:1d:lv‘d°“°;' PsA =30 A decrease is noted in 17 CVD-related proteins, 6 months 6
molecular shicy previously identified as being altered in the plasma
of PsA patients when compared to healthy donors.
A sustained 5% to 6% decrease in subcutaneous
and visceral fat was observed after 16 weeks of
o treatment, and this reduction persisted through the
Interventional: 2
2022 VIP-A Phase 4 Pso n=70 Skiweekperiod. 52 weeks 79
clmical trial Changes in cardiometabolic biomarkers related to
lipoprotein characterization, inflammation and
glucose metabolism.
Interventional:
Hi ind line in high di
2022 PALACE4 Phase 3 PsA n=175 ‘shAﬂ bOd_y mass index t baseline i high disease 52 weeks (78)
i : activity patients.
clinical trial
Interventional: IMAPA Welght. loss, part{culaxtly the ref:lucnon of total
2021 o . Pso/PsA n=60 abdominal fat, primarily targeting subcutaneous 6 months (82)
clinical trial . )
adipose tissue.
Less discontinuation of the treatment with
2021 Observational: real P 7773 apremilast in Pso patients with metabolic condition 8 th 1)
world evidence 0 " (compared to Secukinumab, Adalimumab, months
Ustekinumab and Etanercept).
Observational: real Lowered total cholesterol levels in both diabetic
2020 L Pso/PsA n=113 and non-diabetic Pso/PsA patients, accompanied 52 weeks (80)
world evidence
by decreased glucose levels.
2018 Interventmm?l-.ACTI.VE PoA n=210 Weight loss.(15.7% of patients experiencing more 52 weeks o7
Phase 3B clinical trial than 5% weight loss).
3017 lnlervelmona.l:.lapan'ese Pso . Weight loss:11.6% .Pso patients tr.ea(ed with 20mg S 6)
Phase 2B clinical trial and 14.2% Pso patients treated with 30mg.
Interventional: PALACE Weight loss exceeding 5% in 14% (20mg) and
201 P: = 2 k 5
ote 3 Phase 3 clinical rial solPsA n=s08 16% (30mg). 32 weeks s
Interventional: PALACE ‘Weight loss exceeding 5% in 17% (20mg) and
2016 PsA =484 52 k 74
2 Phase 3 dlinical trial * B 14.8% (30mg). HERS @4
2015 Imerventiona.l: .ESTE?EM Pso nedl3 We.ight loss exceeding 5% in 20.2% of Pso 52 weeks 73
2 Phase 3 clinical trial patients (30mg).
3015 Intervenuona.l: .ESTE?ZM Pso . We.lgh( loss exceeding 5% in 19% of Pso vl )
1 Phase 3 clinical trial patients (30mg).
In comparison to the placebo group, which
) exhibited a mean weight change of 0.19 + 2.6 kg,
I l: PALACE
2014 aerentons . PsA n=504 patients with PsA demonstrated a weight change of 24 weeks 71)

1 Phase 3 clinical trial

-1.29 + 3.4 kg at 20 mg and -0.97 + 2.8 kg at 30
mg of apremilast.

Annotated names. Pso, Psoriasis; PsA, Psoriatic Arthritis; PGA, Physician Global Assessment; HDL, High Density Lipoproteins; LDL, Low Density Lipoproteins; HbAlc, glycosylated
haemoglobin; T2DM, Type 2 Diabetes Mellitus; CVD, Cardiovascular Disease; PALACE, Psoriatic Arthritis Long-term Assessment of Clinical Efficacy; ACTIVE, Assessing Apremilast
Monotherapy in a Clinical Trial of Blologic-NaiVE Patients With Psoriatic Arthritis; VIP-A, Vascular Inflammation in Psoriasis-Apremilast; IMAPA, The Immune Metabolic Associations in
Psoriatic Arthritis; ESTEEM, The Efficacy and Safety Trial Evaluating the Effects of Apremilast in Psoriasis.
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Study type

Observational: real world
evidence- molecular study

Interventional:
VIP-A Phase 4 clinical trial

Molecular study

Molecular study

Observational: real world
evidence- molecular study

PsA patients

Pso patients

In vitro: gene and
protein expression

In vitro: gene and
protein expression

Pso patients

ons Sample/Cell type

Blood-based biomarkers:
circulating CVD-plasma levels

Blood-based biomarkers:

circulating plasma and
serum levels

Human aortic endothelial cells
(HAECs) and U937
monocytic cells

Human umbilical vein
endothelial cells (HUVEC) and
THP1 monocytic cells

Blood-based biomarkers

Effect of apremilast

A decrease is noted in CD-163, FABP-4, RARRES-2, CCL-15,
MMP-3, yWF, GDF-15, TPA, TIMP-4, TR-AP, IL-2RA, CTSD,
CNTN-1, GAL-3, LTBR, OPG and NT-proBNP at 6 months,
previously identified as being altered in the plasma of PsA
patients when compared to healthy donors.

Changes in cardiometabolic biomarkers related to lipoprotein
characterization, inflammation and glucose metabolism.

At week 16, there was a reduction in IL-1B, valine, leucine, and
feutin A, along with a decrease in branched-chain amino acids.
By week 52, a decline was observed in ferritin, -
hydroxybutyrate, acetone, and ketone bodies, accompanied by
an increase in apolipoprotein A-1.

Apremilast exhibited the capacity to decrease the expression of
crucial receptors involved in oxidized ox-LDL scavenging,
along with a reduction in inflammatory cytokines such as IL-6,
TNF-0,, and IL-8 upon stimulation with ox-LDL.

Apremilast successfully hindered the attachment of monocytes
to HAECs, primarily due to the diminished levels of MCP-1
and VCAM-1.

Apremilast effectively inhibited the TNF-o-induced expression
and secretion of crucial pro-inflammatory factors in both
endothelial and monocytic cells. These factors encompass GM-
CSF, CXCL-10, CCL-2, VCAM-1, E-selectin, and MMP-9.

Apremilast diminished the adhesion of THP-1 cells to activated
HUVECs and the Transwell Endothelial Migration in response
to TNE-o.

Apremilast inhibited the activation of NFkB and MAPK
signaling in activated HUVECs.

Apremilast decreased IL-17A-induced secretion of IL-6
and CCL2.

Decreased levels of IL-1B, IL-6, IL-17A, IL-17F, IL-17C, IL-21,
1L-22, 1L-23, IL-36Y, TGF-B1, and TNF-q, alongside an
elevation in inhibitory cytokines such as IL-10 and IL-35.

(56)

(79)

(88)

(89)

(90)

Annotated names. CVD, Cardiovascular Disease; PsA, Psoriatic Arthritis; Pso, Psoriasis; VIP-A, Vascular Inflammation in Psoriasis-Apremilast; CD-163, Cluster Differentiation 163; FABP-4,
Fatty Acid Binding Protein 4; RARRES-2, Retinoic Acid Receptor Responder 2; CCL-15, C-C Motif Chemokine Ligand 15; MMP-3, Matrix Metallopeptidase 3; YWF, Von Willebrand Factor;
GDE-15, Growth Differentiation Factor 15; TPA, Tissue Type Plasminogen Activator; TIMP-4, Tissue Inhibitor of Metalloproteinase; TR-AP, Tumor necrosis factor (TNF) receptor associated
factor 2; IL-2RA, Interleukin 2 Receptor Subunit Alpha; CTSD, Cathepsin D; CNTN-1, Contactin 1; GAL-3, Galectin 3, LTBR, Lymphotoxin Beta Receptor; OPG, Osteoprotegerin; NT-proBNP,
N-Terminal Prohormone Recognition Protein 1; IL-1B, Interleukin 1-beta; LDL, Low Density Lipoprotein; IL-8, Interleukin 8; MCP-1, Monocyte Chemotactic Protein 1; VCAM-1, Vascular Cell
Adhesion Molecule 1; GM-CSF, Granulocyte-Macrophage Colony Stimulating Factor; CXCL-10, C-X-C Motif Chemokine Ligand 10; CCL-2, C-C Motif Chemokine Ligand 2; MMP-9, Matrix
Metallopeptidase 9; NFxB, Nuclear Factor Kappa Beta; MAPK, Mitogen-Activated Protein Kinase; IL-17A, Interleukin 17A; 1L-6, Interleukin 6.
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