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IMPORTANCE Psoriasis, a chronic inflammatory skin disease associated with accelerated
noncalcified coronary burden (NCB) by coronary computed tomography angiography
(CCTA), accelerates lipoprotein oxidation in the form of oxidized modified lipoproteins.
A transmembrane scavenger receptor for these oxidized modified lipoproteins is lectinlike
oxidized low-density lipoprotein receptor-1(LOX-1), which has been reported to be associated
with coronary artery disease. It is unknown whether this receptor is associated with coronary
artery disease in psoriasis.

OBJECTIVE To assess the association between soluble LOX-1 (sLOX-1) and NCB in psoriasis
over time.

DESIGN, SETTING, AND PARTICIPANTS In a cohort study at the National Institutes of Health,
175 consecutive patients with psoriasis were referred from outpatient dermatology practices
between January 1, 2013, and October 1, 2017. A total of 138 consecutively recruited patients
with psoriasis were followed up at 1year.

EXPOSURES Circulating soluble lectinlike oxidized low-density lipoprotein receptor-1levels
were measured blindly by field scientists running undiluted serum using an enzyme-linked
immunosorbent assay.

MAIN OUTCOMES AND MEASURES Coronary computed tomography angiography scans were
performed to quantify NCB in all 3 major epicardial coronary arteries by a reader blinded to
patient demographics, visit, and treatment status.

RESULTS Among the 175 patients with psoriasis, the mean (SD) age was 49.7 (12.6) years and
91 were men (55%). The cohort had relatively low median cardiovascular risk by Framingham
risk score (median, 2.0 [interquartile range (IQR), 1.0-6.0]) and had a mean (SD) body mass
index (calculated as weight in kilograms divided by height in meters squared) suggestive of
overweight profiles (29.6 [6.0]). Elevated sLOX-1 levels were found in patients with psoriasis
compared with age- and sex-matched controls (median, 210.3 [IQR, 110.9-336.2] vs 83.7
[IQR, 40.1-151.0]; P < .001), and were associated with Psoriasis Area Severity Index (PASI)
score (B = 0.23; 95% Cl, 0.082-0.374; P = .003). Moreover, sLOX-1 was associated with NCB
independent of hyperlipidemia status (3 = 0.11; 95% Cl, 0.016-0.200; P = .023), an
association which persisted after adjusting for traditional cardiovascular risk factors, statin
use, and biologic psoriasis treatment (8 = 0.10; 95% Cl, 0.014-0.193; P = .03). At 1year, in
those who had clinical improvement in PASI (eg, >50% improvement), a reduction in sSLOX-1
(median, 311.1[IQR, 160.0-648.8] vs median, 224.2 [IQR, 149.1 - 427.4]; P = .01) was
associated with a reduction in NCB (8 = 0.14; 95% Cl, 0.028-0.246; P = .02).
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hronic inflammatory diseases such as psoriasis have

high systemic inflammatory risk and have been re-

ported to be associated with increased myocardial in-
farction as well as cardiovascular (CV) mortality independent
of traditional risk factors'? in part through accelerated non-
calcified coronary plaque.® Psoriasis accelerates lipoprotein
oxidation in the form of oxidized low-density lipoprotein
(ox-LDL),* which has been shown to promote early athero-
sclerotic plaque development in animal models.>® Lectinlike
oxidized low-density lipoprotein receptor-1 (LOX-1), a trans-
membrane scavenger receptor for ox-LDL, is highly ex-
pressed by endothelial cells in states of hyperlipidemia as well
asin the presence of pro-inflammatory cytokines.” The inter-
action between ox-LDL and LOX-1 is important for the entry
of ox-LDLinto the arterial wall, induction of inflammatory sig-
naling pathways, and apoptosis of smooth muscle cells, fac-
toring in to formation, progression, and rupture of atheroscle-
rotic plaque.>® It has been previously shown that LOX-1
blockade by either genetic inactivation or antibody neutral-
ization suppresses atherosclerosis development in several
animal models.” Lectinlike oxidized low-density lipoprotein
receptor-1is expressed on the cell surface and can be proteo-
lytically cleaved and transformed into serum soluble forms.>
Soluble LOX-1 (sLOX-1) is the measurable serum soluble form
of LOX-1 which can be directly measured in the blood by tra-
ditional enzyme-linked immunosorbent assay (ELISA).> Soluble
lectinlike oxidized low-density lipoprotein receptor-1 has been
shown to be elevated in acute coronary syndromes, stable coro-
nary disease,® and diabetes,® in which sLOX-1 distinguished
disease severity, monitored response to treatment, and iden-
tified coronary artery disease beyond traditional biomarkers
such as high-sensitivity C-reactive protein (hs-CRP).%° How-
ever, it is unknown whether sLOX-1 s elevated in psoriasis and
is associated with coronary artery disease over time.

This report used baseline and follow-up visits in the co-
hort study of patients with psoriasis to examine sLOX-1 be-
havior in vivo. We hypothesized that sLOX-1 levels would be
higher in patients with psoriasis and would be associated with
subclinical coronary artery disease independent of hyperlip-
idemia status. In addition, we explored treatment of psoria-
sis and sLOX-1 levels over time.

Methods

Study Design and Population

A total of 175 consecutive patients with psoriasis (138 fol-
lowed up at 1 year) were examined from an ongoing longitu-
dinal cohort study of patients with psoriasis recruited be-
tween January 1, 2013, and October 1, 2017 (The Psoriasis,
Atherosclerosis, and Cardiometabolic Disease Initiative). To un-
derstand sLOX-1levels in patients without psoriasis, a total of
94 age- and sex-matched healthy controls were included in our
analyses. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines were followed
for reporting of our findings.!° Study protocols were approved
by the institutional review board at the National Institutes of
Health. Research was conducted in accordance with the
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Key Points

Question Are soluble lectinlike oxidized low-density lipoprotein
receptor-1 (sLOX-1) levels associated with noncalcified coronary
burden in patients with psoriasis?

Findings In this cohort study of 175 consecutive patients with
psoriasis, SLOX-1levels were elevated in patients with psoriasis
compared with age- and sex-matched controls and associated with
noncalcified coronary burden independent of hyperlipidemia
status. At 1year, in those who had clinical improvement in
psoriasis, a reduction in sSLOX-1 level was associated with a
reduction in noncalcified coronary burden.

Meaning These findings suggest that reductions of sSLOX-1level at
1year are associated with improvements in patients with psoriasis.

Declaration of Helsinki. All participants included in the study
were older than 18 years at the time of recruitment and
provided written informed consent after a full explanation of
the procedures.

Inclusion and Exclusion Criteria

Participants underwent blood draw and coronary computed
tomography angiography (CCTA) imaging at baseline and 1-year
follow-up. Participants with psoriasis were required to have a
formal diagnosis of plaque psoriasis by a dermatologist and
were examined by a certified health care professional to con-
firm the onset, duration, and severity of skin disease as as-
sessed by the Psoriasis Area Severity Index (PASI) score. Change
in PASI score was calculated from baseline to 1 year. The pro-
portion of patients reaching at least 50% improvement in PASI
(PASI50) at 1 year was also evaluated.!

Participants were excluded if they had estimated glomer-
ular filtration rate less than 30 mL/min/1.73m?, existing car-
diovascular disease, any comorbid condition known to be as-
sociated with cardiovascular disease or systemic inflammation,
such as uncontrolled hypertension, internal malignancy within
5 years, HIV, active infection within 72 hours of baseline, ma-
jor surgery within 3 months, and pregnancy or lactation. Age-
and sex-matched controls included both men and women who
were at least 18 years of age and were enrolled at the MedIm-
mune research specimen collection program. Physician con-
sent was required for donors to enroll in this program, includ-
ing that they must be healthy per the physician’s standards.

Coronary Artery Characterization

Guidelines implemented by the National Institutes of Health
Radiation Exposure Committee were followed. Coronary com-
puted tomography angiography scans were performed with
prospective electrocardiogram gating, 100 kV or 120 kV tube
potential, and tube current of 100 to 850 mA adjusted to the
patient’s body size, with a gantry rotation time of 275 ms. All
CCTA scans were performed using similar settings. Images were
acquired at a slice thickness of 0.5 mm with a slice increment
of 0.25 mm.>!"!3 Patients with psoriasis underwent CCTA on
the same day as blood draw, using the same CT scanner, 320-
detector row (Aquilion ONE VISION). A single reader (blinded
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to demographics, treatment, and time of scan) evaluated coro-
nary artery disease characteristics across each of the main coro-
nary arteries greater than 2 mm using the dedicated software
QAngio CT (Medis).? Automated longitudinal contouring of the
inner lumen and outer wall was performed, and results were
manually adjusted when clear deviations were present. Re-
sults of the automated contouring were also reviewed on trans-
verse reconstructed cross-sections of the artery on a section-
by-section basis at 0.5-mm increments. Lumen attenuation was
adaptively corrected using gradient filters and intensity val-
ues within the artery. The primary outcome of the study, coro-
nary burden per unit length, was calculated to account for vari-
able coronary artery lengths between patients. Segmental
volume (assessed as cubic millimeters) was divided by the cor-
responding segment length (assessed as millimeters), and was
subsequently attenuated for luminal intensity, which yielded
noncalcified coronary burden (NCB) and dense-calcified coro-
nary burden. The interreader and intrareader variabilities for
scans were less than 5%. Quantitative and qualitative coro-
nary burden evaluations were performed in 98% of the avail-
able coronary segments.

Blood Analyses

Circulating sLOX-1 was measured blindly at the National In-
stitutes of Health laboratory by field scientists running undi-
luted serum using an ELISA-based assay (MedImmune) de-
veloped with Meso Scale Discovery (Meso Scale Discovery)
platform. The Meso Scale Discovery high bind plates were
coated with 5 pg/mL of an in-house (MedImmune) generated
anti-LOX-1 monoclonal antibody overnight, and blocked for
1hour, and samples (25 pL/well, no dilution) were added along
with recombinant human LOX-1as standard for 2 hours. Plates
were washed using Meso Scale Discovery Tris wash buffer
3 times after each incubation step. Human LOX-1/OLRI anti-
body (AF1798 from R&D Systems) was tagged using Sulfo-Tag
(Meso Scale Discovery) conjugation kit (R31AA-2) to generate
detection antibody. The tagged detection antibody was added
and incubated for 1 hour. A (2x) Meso Scale Discovery read buf-
fer was used to read plates on Meso Scale Discovery machine.
The sLOX-1 levels from the samples were interpolated from
standard curve values using Meso Scale Discovery work-
bench software (Meso Scale Discovery). Assay was tested for
matrix effects and no interference. The interassay and intraas-
say variations from our analysis were less than 10%.

Covariates

Patients were asked to complete survey-based question-
naires regarding smoking, previous CVD, family history of CVD,
and previously established diagnoses of hypertension and dia-
betes. Patient responses were then confirmed during history
and physical examination by the health care professional. Car-
diovascular disease included acute coronary syndrome com-
prising both myocardial infarction and unstable angina pec-
toris, angina pectoris, cerebrovascular event, transient ischemic
attack, and peripheral vascular disease and revascularization
procedures including both coronary artery bypass grafting and
percutaneous interventional procedures. Diabetes was de-
fined as fasting glucose greater than or equal to 125.95 mg/dL
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(to convert to millimoles per liter, multiply by 0.0555), gly-
cated hemoglobin A, greater than 6.5%, or use of diabetic
medication. Hypertension was defined as systolic blood pres-
sure greater than or equal to 140 mm Hg, diastolic blood pres-
sure greater than or equal to 90 mm Hg, or use of antihyper-
tensive medication. Hyperlipidemia was defined as total
cholesterol levels greater than 200 mg/dL, low-density lipo-
protein levels greater than or equal to 160 mg/dL, or high-
density lipoprotein levels greater than or equal to 40 mg/dL
(to convert to millimoles per liter, multiply by 0.0259).
Hypertriglyceridemia however was not included. Cholesterol
efflux capacity was measured in duplicate using a validated
cell-based ex vivo assay.*

Clinical Data and Laboratory Measurements

At the time of recruitment, a health care professional col-
lected data on patient demographics, clinical history, physi-
cal examination, and anthropometric measurements. Blood
samples were collected after an overnight fast and analyzed
for basic chemistry, complete lipid profile, insulin, and
hs-CRP at the National Institutes of Health Clinical Center.
Baseline psoriasis treatment was patient-reported and
defined by use of any of the following in the 3 months be-
fore their baseline visit: systemic therapy (steroids or
methotrexate), biologic therapy (adalimumab, etanercept,
ustekinumab, secukinumab, and ixekizumab), statins, light
therapy (psoralen plus UV or UV-B), and topical treatments.
Most of the cohort underwent intensification of psoriasis
treatment at 1 year and the same variables were recorded
again at 1 year follow-up. Clinical parameters, including
blood pressure, height, weight, and waist and hip circumfer-
ences, were measured. Laboratory parameters including
fasting blood glucose, fasting lipid panel, complete blood
count, and systemic inflammatory markers, including
hs-CRP, were evaluated in a clinical laboratory. Study
recruitment is depicted in Figure 1.

Data were reported as mean (SD) and 95% ClIs for para-
metric variables, median (IQR) for nonparametric variables, and
percentages for categorical variables. In baseline analyses, para-
metric variables were compared between the 2 groups using
ttestand nonparametric variables were compared between the
2 groups using Mann-Whitney test. In longitudinal analyses,
parametric variables were analyzed using paired ¢ test and non-
parametric variables using Wilcoxon signed rank test. Dichoto-
mous variables were analyzed using the x? test. In multivari-
able linear regression analyses, the potential confounding
variables were determined and added to the base model by pur-
poseful selection. Standardized B values and 95% CIs from
these analyses were reported, which indicate number of SD
change in the outcome variable per SD change in the predict-
ing outcome. A 2-sided P value less than .05 was considered
statistically significant. All statistical analyses were per-
formed using Stata, version 12 (Stata Corp) by National Insti-
tutes of Health staff, blinded to clinical demographics and
imaging characteristics. We hypothesized a 20% difference in
sLOX-1 between the psoriasis group and the control group.
Thus, our sample size had more than 90% power to detect this
difference at an a of .05.
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Figure 1. Recruitment Scheme of Patients With Psoriasis

200 Patients with psoriasis consecutively
recruited from January 2013 to June 2016

25 Excluded
—> 15 No CCTA scans
10 No blood samples

175 Patients completed coronary burden assessment
by CCTA with sLOX-1 measurements at baseline

!

175 Patients included at baseline completed 1-y
visit from February 2014 to October 2017

37 Excluded
14 No blood samples
12 No CCTA scans
6 Deviated from protocol
window to follow-up
5 Missing covariates

138 Patients completed coronary burden assessment
by CCTA with sLOX-1 measurements at 1y

CCTA indicates coronary computed tomography angiography; sLOX-1, soluble
lectinlike oxidized low-density lipoprotein receptor-1.

. |
Results

Characteristics of Patients With Psoriasis at Baseline

The psoriasis cohort included 175 patients (mean [SD] age, 49.7
(12.6) years; 91 men [55%]). The cohort had relatively low me-
dian CVrisk by Framingham risk score (median, 2.0 [IQR, 1.0-
6.0]) and had a mean (SD) body mass index (calculated as
weight in kilograms divided by height in meters squared) sug-
gestive of overweight profiles (29.6 [6.0]). The demographic
and clinical characteristics of patients with psoriasis are sum-
marized in the eTable in the Supplement. Additionally, pa-
tients with psoriasis had moderate to severe skin disease
(PASI score, median, 5.6 [IQR, 3.0-9.2]), with 21% of the co-
hort (37 of 175) receiving biologic psoriasis therapy for skin
disease management at baseline. Moreover, patients with
psoriasis had significantly elevated sLOX-1 compared with
age- and sex-matched controls (psoriasis vs controls; sLOX-1,
median, 210.3 [IQR, 110.9-336.2] vs median, 83.7 [IQR, 40.1-
151.0]; P < .001]) (Figure 2A).

sLOX-1, Psoriasis Severity, and NCB

We found a linear dependent association between sLOX-1and
psoriasis skin disease severity (f = 0.23; 95% CI, 0.082-
0.374; P = .003) which persisted after adjustment for tradi-
tional risk factors including Framingham risk score, body mass
index, statin use, and biologic psoriasis treatment (8 = 0.20;
95% CI, 0.05-0.35; P = .01) (Figure 2B). Additionally, sLOX-1
was found to be associated with NCB independent of hyper-
lipidemia status in psoriasis (B = 0.11; 95% CI, 0.02-0.20;
P =.02). Furthermore, this association persisted in the fully
adjusted model (B = 0.10; 95% CI, 0.01-0.19; P = .03).
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Psoriasis Treatment and sLOX-1

Given the association between sLOX-1 and psoriasis severity,
we hypothesized that patients who had a clinically meaning-
ful improvement in their skin disease severity by at least
50% (PASI50) would also have improvement in sLOX-1 lev-
els. After 1 year, 53% (25 Of 45) who began biologic psoriasis
therapy experienced PASI50 whereas only 17% (16 of 93) did
not have a PASI50 response after biologic therapy initiation.
At 1 year, 45 of 138 patients (33%) had an improvement in
psoriasis skin disease severity by at least 50% (median, 6.8
[IQR, 4.1-10.8] vs 1.9 [IQR, 0.8-3.6]; P < .001), whereas 93 of
138 patients (67%) had either a less than 50% improvement
in psoriasis severity or worsening of their psoriasis severity,
as indicated by their PASI score (median score, 4.0 [IQR, 2.6-
7.11 vs 4.5 [IQR, 2.6-7.2]; P = .84). The hs-CRP levels
decreased significantly only in PASI50 responders at 1 year
(median, 2.1 [IQR, 0.8-7.1] vs 1.1 [IQR, 0.6-3.2]; P = .01) as
did sLOX-1 (median, 311.1 [IQR, 160.0-648.8] vs 224.2
[IQR, 149.1-427.4]; P = .01) and NCB (mean [SD]; 1.13 [0.45];
95% CI, 1.05-1.22; vs 1.07 [0.45]; 95% CI, 0.98-1.15; P = .01)
(Table). Furthermore, improvement in psoriasis skin disease
severity at 1 year was associated with decreased sLOX-1,
independent of Framingham risk score, measure of obesity,
statin use, and biologic psoriasis therapy (8 = 0.40; 95% CI,
0.220-0.570; P < .001). A decrease in circulating sLOX-1 had
a linear association with improvement in NCB even in fully
adjusted analyses (B = 0.14; 95% CI, 0.028-0.246; P = .02).

|
Discussion

First, sLOX-1 was found to be elevated in psoriasis and asso-
ciated with psoriasis severity. Second, sSLOX-1 associated with
lipid-rich NCB independent of hyperlipidemia status in pso-
riasis. Finally, a clinically meaningful reduction of psoriasis
(PASI50) was associated with a reduction in sSLOX-1in fully ad-
justed models at 1 year.

sLOX-1in Psoriasis Associated With Psoriasis Severity
Inflammation is critical in the pathogenesis of psoriasis as well
as psoriasis associated atherothrombosis.? Pro-inflammatory
cytokines such as tumor necrosis factor-a, interleukin 13, and
interleukin 6, which are elevated in psoriasis, also activate
LOX-1in a dynamic and self-propagating manner leading to the
uptake of ox-LDL by the arterial wall.'* Oxidized low-density
lipoprotein, when internalized in endothelial cells, facilitates
monocyte adhesion to the endothelial lining and leads to stift-
ening and senescence of the endothelial cell layer.' In addi-
tion, LOX-1 facilitates uptake of ox-LDL in vascular smooth
muscle cells, monocytes, and macrophages, resulting in the
formation of foam cells and smooth muscle cell proliferation
followed by neointima formation.® In psoriasis, we found el-
evated sLOX-1which also was associated with psoriasis sever-
ity supporting inflammatory induction of LOX-1 in psoriasis.
While in vitro analysis has showed that ox-LDL increases ke-
ratinocyte migration and LOX-1 expression, studies to exam-
ine LOX-1 expression in lesional psoriatic skin have not been
done to date.®
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Figure 2. Soluble Lectinlike Oxidized Low-Density Lipoprotein Receptor-1(sLOX-1) Levels
in Psoriasis and Controls and Psoriasis Severity

A, sLOX-1levels (pg/mL) are
increased in psoriasis when

sLOX-1 levels compared with controls sLOX-1 levels and PASI score i
IE P compared with age- and sex-matched

1500+ 500+ controls. The horizontal line in the
middle of each box indicates the
12501 : 450+ median, while the top and bottom
. borders of the box mark the 75th and
g 1000+ :. g 400+ 25th percentiles, respectively. The
=y 2 whiskers above and below the box
T 7504 : T 3501 mark the 90th and 10th percentiles.
5 4 3004 The points beyond the whiskers
0 0 indicate outliers. B, SLOX-1 levels
S 5007 S 5504 (pg/mL) are positively associated
¢ $=0.20; P=.01 with Psoriasis Area Severity Index
250+ é 2004 (PASI) score independent of
traditional risk factors (8 = 0.20;
0 | , 1501, ‘ ‘ ‘ . 95%Cl,0.047-0.350; P = .01). The
Psoriasis  Controls 0 5 10 15 20 blue dots indicate predicted value,
PASI Score and the shaded area indicates the
95% Cl.

Table. Characteristics of Patients With Psoriasis at 1 Year®

250% Improvement in Psoriasis <50% Improvement or Worsening in Psoriasis
Parameter At Baseline (n = 45) Atly(n=45) PValue AtBaseline(n=93) Atly(n=293) P Value
Demographic and clinical characteristics
Age, mean (SD) [95% Cl], y 50.9 (11.3) 52.0(11.3) <.001 49.4(12.0) 50.4 (12.1) <.001
[47.44-54.37] [48.55-55.49] [46.88-51.89] [47.90-52.92]
Men, No. (%) 32(71) 32(71) >.99 47 (51) 47 (51) >.99
Hypertension, No. (%) 10 (22) 10 (22) >.99 31(33) 31(33) >.99
Hyperlipidemia, No. (%) 19 (42) 20 (44) .32 42 (45) 42 (45) >.99
Type 2 diabetes, No. (%) 4(9) 4(9) >.99 10 (11) 12 (13) .16
BMI, mean (SD) [95% Cl] 30.5 (6.5) 30.3(6.3) 25 29.2 (5.5) 28.9(5.5) 17
[28.48-32.51] [28.40-32.26] [27.99-30.31] [27.55-29.90]
Current smoker, No. (%) 3(7) 1(2) .16 9(10) 9(10) >.99
Statin use, No. (%) 13(29) 13(29) >99 29 (31) 29 (31) >.99
Clinical and laboratory values
Cholesterol, mean (SD) [95% CI], mg/dL
Total 184.3 (35.0) 179.2 (38.3) .20 182.8 (36.6) 183.8 (39.0) .62
[173.39-195.23] [167.24-191.10] [175.09-190.53] [175.59-192.03]
HDL 54.1(16.6) 53.1(16.2) 27 55.1(16.9) 57.7 (21.3) .03
[48.88-59.22] [48.11-58.18] [51.55-58.65] [53.25-62.21]
LDL 104.6 (28.3) 103.3(36.7) 38 102.4 (29.6) 99.1 (31.7) 14
[95.71-113.56] [91.72-114.91] [96.10-108.73] [92.29-105.82]
Triglycerides, mean (SD) [95% Cl], 121.7 (85.2) 118.4(62.5) .40 126.0(78.4) 135.8(76.1) .09
mg/dL [95.12-148.21] [98.96-137.90] [109.50-142.55] [119.78-151.85]
Framingham risk score, median (IQR) 4.0(1.0-6.0) 4.5(1.0-7.0) .88 2.0 (1.0-5.0) 2.0 (1.0-4.0) .09
High sensitivity c-reactive protein, 2.1(0.8-7.1) 1.1(0.6-3.2) .01 2.0(0.7-4.1) 1.8(0.8-4.1) 22
median (IQR), mg/L
Soluble LOX-1, median (IQR), pg/mL 311.1(160.0-648.8) 224.2(149.1-427.4) .01 198.9(84.8-290.3) 262.9(127.2-427.9) .001
Psoriasis severity
PASI score, median (IQR) 6.8 (4.1-10.8) 1.9(0.8-3.6) <.001 4.0(2.6-7.1) 4.5 (2.6-7.2) .84
Treatment, No. (%)
Biologic 5(11) 29 (64) <.001 22(24) 38 (41) <.001
Topical 30 26 41 59 57 .83
UV light 9 5 .16 13 13 >.99
Coronary characterization, mm? (x100)
NCB, mean (SD) [95% Cl] 1.13(0.45) 1.07 (0.45) .01 1.10(0.46) 1.15(0.57) .046
[1.05-1.22] [0.98-1.15] [1.04-1.16] [1.07-1.23]

Dense-calcified coronary burden, median (IQR) 0.020 (0.005-0.052) 0.020(0.006-0.075) .16 0.019 (0.006-0.064) 0.016(0.002-0.062) .002

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by 0.0113; C-reactive protein to nanomoles per liter, multiply by 9.524.
height in meters squared); HDL, high-density lipoprotein; IQR, interquartile range; 2 Values reported in the table as mean (SD) [95% CI] or median (IQR) for

LDL, low-density lipoprotein; LOX-1, lectinlike oxidized low-density lipoprotein continuous data and No. (%) for categorical data. P value less than .05
receptor-1; NCB, noncalcified coronary burden; PASI, Psoriasis Area Severity Index. was deemed significant. P values were derived from a single paired t test

Sl conversion factors: To convert total cholesterol, HDL, and LDL to millimoles for parametric variables and Wilcoxon signed rank test for nonparametric
per liter, multiply by 0.0259; triglycerides to millimoles per liter, multiply by variables.
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sLOX-1and NCB in Psoriasis

Psoriasis is a systemic inflammatory disease associated with
a disproportionate upregulation of CV events likely owing to
intersection between lipid dysregulation and systemic
inflammation.? Compared with patients with hyperlipidemia
who were 10 years older, patients with psoriasis had acceler-
ated NCB, the type of plaque which is associated with rup-
ture and incident myocardial infarction.? The source of LOX-1
is not known. Lectinlike oxidized low-density lipoprotein re-
ceptor-1 expression is inducible in endothelial cells in times
of metabolic, lipid, and oxidative stress and has been found
in atherosclerotic plaque in humans suggesting endothelial cell
production.® The pro-inflammatory state in psoriasis is asso-
ciated with elevated sLOX-1 levels. Additionally, sLOX-1 lev-
els are associated with lipid-rich noncalcified coronary plaque
burden independent of hyperlipidemia status in patients with
psoriasis, supporting a role for sLOX-1in modulation of lipid-
rich plaque in psoriasis.

Psoriasis Treatment and sLOX-1

The Canakinumab Anti-inflammatory Thrombosis Outcomes
Study (CANTOS) trial reported that mitigation of residual in-
flammation with anti-inflammatory therapy, an interleukin 1f3
inhibitor, was associated with CV risk reduction independent
of lipid-level lowering.! Research has also shown that anti-
inflammatory systemic or biologic treatment of psoriasis was
associated with alower incidence of myocardial infarction over
time.® A study recently reported an association between bio-
logic therapy in severe psoriasis and favorable modulation of
NCB.! In the present study, psoriasis improvement was asso-

Soluble Lectinlike Oxidized Low-Density Lipoprotein Receptor-1and Coronary Artery Disease in Psoriasis

ciated with a reduction in sLOX-1 levels. These findings sug-
gest that reduction in in vivo inflammation may be associ-
ated with benefits in sSLOX-1 over time.

Limitations

Our study has limitations. This was an observational study sub-
ject to potential for measured confounders and selection bias.
This observational study permits association analyses be-
tween psoriasis severity, SLOX-1, and NCB. Cohort studies can-
not establish causation and further in vitro and larger in vivo
studies are required. The study population comprised mostly
patients with moderate psoriasis and therefore results may not
be generalizable beyond this group. Additionally, we did not
study mechanisms of how sLOX-1 modulation changes in vitro
behaviors, but these studies are ongoing. We also did not in-
clude hard CV events as outcome in our study population ow-
ing to a younger age group.

. |
Conclusions

In this study, circulating sLOX-1 was found to be elevated in
psoriasis and to be associated with psoriasis skin disease se-
verity. Soluble lectinlike oxidized low-density lipoprotein re-
ceptor-1was found to be associated with lipid-rich NCB inde-
pendent of hyperlipidemia status in psoriasis. A reduction in
psoriasis skin severity appeared to be associated with a reduc-
tion in sLOX-1 levels. Our findings suggest a need for further
studies evaluating sLOX-1 in chronic inflammation associ-
ated with cardiometabolic disease.
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