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Abstract

Background The contribution of inflammation to the incidence of cardiovascular disease (CVD) has been increasingly recog-
nized in recent years. We investigated the relationship of aortic vascular uptake of 18F-FDG by PET/CT and aortic wall thickness
(AWT) by MRI in psoriasis, a chronic inflammatory disease with increased incidence of CVD. One hundred sixty-five patients
with plaque psoriasis participated in an ongoing longitudinal cohort study. Subclinical atherosclerosis was assessed as aortic
uptake of 18F-FDG by PET/CT reported as target-to-background ratio (TBR) and AWT by MRI reported as maximal thickness.
Results Patients with psoriasis were middle aged, predominantly male, and had mild CV risk by traditional risk factors. Psoriasis
severity as measured by PASI score was a notable determinant of AWT (p =0.20, p =0.01). Moreover, aortic vascular uptake of
18F-FDG associated with AWT by MRI at baseline in unadjusted analysis (3=0.27 p=0.001) and following adjustment for
traditional cardiovascular risk factors, waist-to-hip ratio, and statin use (5 =0.21 p =0.01). Finally, following 1 year of psoriasis
treatment, a decrease in aortic vascular uptake of 18F-FDG was associated with a reduction in AWT in fully adjusted models (5=

0.33, p=0.02).

Conclusion In conclusion, we demonstrate that psoriasis severity and aortic vascular uptake of 18F-FDG in the aorta were
associated with AWT. Following treatment of psoriasis, a decrease in aortic vascular uptake of 18F-FDG was associated with
areduction in AWT at 1 year. These findings suggest that aortic vascular uptake of 18F-FDG is associated with early evidence of
vascular disease assessed by aortic wall thickness. Prospective studies in larger populations including other inflammatory
diseases are warranted.
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Background

The contribution of inflammation to the progression and mor-
bidity of atherosclerosis has been increasingly recognized in
recent years [1, 2]. In addition to disease associated with age,
sex, dyslipidemia, and other traditional risk factors, patients
with elevated inflammatory levels as measured by high-
sensitivity C-reactive protein are also at increased risk of ad-
verse cardiovascular events [3]. Indeed, the recent CANTOS
(Canakinumab Anti-inflammatory Thrombosis Outcome
Study) trial demonstrated that this residual inflammatory risk
can be at least partially ameliorated via treatment with medi-
cations which reduce systemic inflammation [2]. However,
given the high cost and relatively high number needed to treat
for all-comers with both elevated cardiovascular risk and ele-
vated inflammatory markers, further investigation is needed to
elicit which individuals may benefit the most from these bio-
logic anti-inflammatory drugs [4].

Non-invasive imaging can be effectively used to monitor
treatment response and evaluate cardiovascular risk over time
[5-8]. Metabolic imaging modalities, such as '®F-
fluorodeoxyglucose positron emission tomography-
computed tomography ('*F-FDG PET/CT), have a document-
ed capability to assess vascular disease over time by detecting
vascular uptake of '®F-FDG by PET/CT [6, 9—12]. This up-
take is directly associated with coronary artery disease [9],
increased risk of future cardiovascular events [6], and is sen-
sitive to modulation of risk factors with preventive strategies
such as lifestyle changes, statin therapy, and biologic treat-
ment [10-12]. Changes in anatomic imaging modalities in
response to biologic treatment have been limited to carotid
intima-media thickness with few studies on aortic wall thick-
ness (AWT) by magnetic resonance imaging (MRI) [13, 14].
Thoracic MRI can be used to reliably determine AWT, with
good correlation to pathological specimens [15]. AWT, in
turn, was associated with increased risk of future cardiovas-
cular events in the Dallas Heart Study (hazard ratio 1.28 per 1
standard deviation, or per 0.33 mm increase) [16]. Previously
published data from the Multi-Ethnic Study of Atherosclerosis
as well as the Dallas Heart Study showed age, hypertension,
male sex, blood glucose, body mass index (BMI), smoking
status, cholesterol, and triglyceride levels to be associated with
AWT [17-19]. Estimated average annual rates of change in
mean AWT ranges from 0.014 to 0.032 mm per year [20, 21].

Patients with chronic inflammatory conditions such as pso-
riasis experience increased early cardiovascular mortality,
even beyond adjustment for traditional risk factors, further
suggesting shared mechanisms between skin disease involve-
ment and presence of vascular disease [22, 23]. Moreover, we
have previously demonstrated that psoriasis is associated with
higher aortic vascular uptake of '*F-FDG by PET/CT com-
pared with age- and sex-matched healthy volunteers [24].
Moreover, this increase in vascular uptake of 'F-FDG by

PET/CT has been shown to be reduced following 1 year of
biologic therapy [10]. While the relationship of aortic vascular
uptake of '"®F-FDG with coronary artery disease has been
previously demonstrated, vascular uptake of '*F-FDG has
not been linked directly to increase in AWT [10, 12].
Therefore, we sought to investigate the relationship be-
tween vascular uptake of '*F-FDG and AWT at baseline and
over time. We hypothesized that vascular uptake of '*F-FDG
by PET/CT will correlate with AWT by MRI at baseline.
Furthermore, we hypothesized that, following 1 year of pso-
riasis therapy, a change in aortic uptake of '*F-FDG would be
associated with change in AWT beyond traditional risk fac-
tors. Finally, we sought to assess if vascular uptake of '*F-
FDG at baseline is associated with change in AWT over time.

Methods
Patient population

This was an observational longitudinal cohort study of pa-
tients with psoriasis. Patients were recruited at the National
Institutes of Health Clinical Center in Bethesda, MD, USA, as
described in Supplementary Figure 1. The study was approved
by the National Institutes of Health Institutional Review
Board. From January 1, 2013, to July 1, 2018, 291 patients
with psoriasis were recruited consecutively and underwent a
baseline physical exam and laboratory assessment. Of those,
165 underwent thoracic MRI scans at baseline and 88 at 1 year.
All study protocols are in compliance with the Declaration of
Helsinki. Strengthening the reporting of observational studies
in epidemiology (STROBE) criteria was followed for
reporting the findings of this observational study [25].
Patients were required to be greater than 18 years of age,
with plaque psoriasis documented by a health care provider.
Psoriasis severity was assessed by psoriasis area severity in-
dex (PASI) score, which is the most commonly cited measure
of psoriasis severity and combines the severity of lesions and
the area affected into a single score, considering erythema,
induration, and desquamation within each lesion [26].
Participants were excluded if they had estimated glomerular
filtration rate <30 mL/min/ 1.73m2, existing cardiovascular
disease, any comorbid condition known to promote cardiovas-
cular disease or systemic inflammation, such as uncontrolled
hypertension, internal malignancy within 5 years, human im-
munodeficiency virus, active infection within the past 72 h of
baseline, major surgery within the past 3 months, and preg-
nancy or lactation. All patients underwent a fasting blood
draw, from which lipid panel, glucose, insulin, glycated he-
moglobin, and high-sensitivity C-reactive protein were ob-
tained. Systemic treatment was defined as methotrexate or
systemic steroids, and biologic treatment was defined as
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treatment with anti-tumor necrosis factor, anti-interleukin (IL)
12/23, or anti-IL 17.

Imaging studies

MRI was performed using a 3.0 T whole body MRI system
(Siemens Healthcare, Erlangen, Germany). MRI of the aorta
was performed to obtain two-dimensional T1-weighted black
blood cardiac gated axial images from the pelvis through the
lung apices. Fat suppression was performed using chemical
saturation. Imaging parameters were repetition time (TR),
700-900 msec depending on R-R interval; echo time (TE),
25 msec; field of view, 36 cm; slice thickness, 5 mm; and
matrix size, 256 x 256. Images of the descending aorta were
contoured by a single, trained reader at the level of the right
pulmonary artery using QPlaque (Medis, Leiden,
The Netherlands) using at least three continuous slices. The
reader was blinded to clinical information including date of
visit, disease status, and treatment.

"8F_.FDG PET/CT was performed as previously published
[12]. Patients underwent '*F-FDG PET/CT scans following
overnight fast. Images were obtained approximately 60 min
after administration of a fixed 10 mCi dose of 18 FDG. All
scans were completed using a 64-slice scanner (Siemens
Biograph mCT PET/CT 64 slice scanner, Malvern, PA,
USA) with 1.5 mm axial slices of the aorta obtained. We
analyzed the uptake of 18 FDG within the aorta using a ded-
icated PET/CT image analysis program (Extended Brilliance
Workspace, Phillips Healthcare, Andover, MA, USA) to mea-
sure vascular uptake of 'SF-FDG calculated as target-to-
background ratio using blood as the background [10]. The
reader was blinded to clinical information including date of
visit, disease status, and treatment.

Statistical analysis

Normality of data was assessed using skewness and kurtosis.
Statistical significance was assessed at 1 year using the paired
Student’s ¢ test for normally distributed continuous variables,
the Wilcoxon matched-pairs signed-ranks test for non-
normally distributed continuous variables, and Pearson’s X2
test for categorical variables. Patients with mild psoriasis at
baseline, or PASI score <3, were compared with those with
moderate to severe disease at baseline, or PASI score > 3.
Comparisons were performed using Student’s ¢ test, the
Wilcoxon rank-sum test, or Pearson’s x* test for continuous
normal, continuous non-normal, and categorical variables, re-
spectively, for baseline analysis. Spearman’s test was used to
assess correlations between baseline AWT and clinical vari-
ables. Univariate and multivariate linear regressions were per-
formed to assess correlations between baseline AW T and other
variables of interest at baseline and over 1 year. Natural loga-
rithmic transformation was used for regressions of variables
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with skewness > 1.5. Analyses were performed using statisti-
cal software (STATA 12.0; Stata Corp, College Station, TX).
A p value of < 0.05 was considered statistically significant.

Results
Baseline characteristics of the cohort

The psoriasis cohort was middle aged, predominantly male,
and had low cardiovascular risk by Framingham 10-year risk
score at baseline. Almost half of the cohort was diagnosed
with hyperlipidemia, with 32% of the cohort on statin therapy.
Participants had mild-moderate psoriasis disease severity
(PASI score 5.3 (2.8-8.9)), with 27% of the cohort on system-
ic or biologic psoriasis therapy at baseline. On performing
stratified analyses, patients with moderate to severe psoriasis
at baseline were similar in demographics and clinical values
when compared with mild disease. Aortic vascular uptake of
"F_-FDG by PET/CT was found to be greater in the group with
moderate to severe psoriasis (TBR 1.72+0.27 for moderate-
severe vs. 1.61 £0.19 in mild disease, p =0.01). Similar to
aortic vascular uptake of '*F-FDG by PET/CT, patients with
moderate to severe psoriasis had a greater AWT (3.23 +

0.55 mm, vs. 3.00+0.61 mm, p= 0.01) compared with pa-
tients with mild disease (Table 1) (Fig. 1).

Determinants of AWT (relationship between aortic
vascular uptake of '*F-FDG by PET/CT and AWT
by MRI, respectively)

Multiple variables were related to baseline AWT (Table 2).
Variables with greatest magnitude of p for AWT were age
(p=0.38, p<0.001), Framingham risk score (p=0.53, p
< 0.001), hypertension (p=0.18, p= 0.02), hyperlipidemia
(p=0.28, p<0.001), and body mass index (p=0.17,
p= 0.03). Other notable determinants of AWT include psori-
asis severity as measured by PASI score (p=0.20, p=0.01).
Interestingly, aortic vascular uptake of 'F-FDG correlated
with AWT at baseline in unadjusted analysis (5=0.27
p=0.001) as well as when adjusted for traditional cardiovas-
cular risk factors, waist-to-hip ratio, and statin use (5=0.21
p=0.01).

Effect of psoriasis therapy on aortic vascular uptake
of "®F-FDG and AWT at 1 year

Of the 165 patients at baseline, 88 had 1 year data avail-
able in the form of both baseline and follow-up MRI
scans. In general, modifiable cardiovascular risk factors
were mildly improved at 1 year (Table 3). Psoriasis sever-
ity decreased by 44%, from median PASI score of 5.4 to a
median of 3.0 at 1 year (p < 0.001). This was concurrent
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Table 1 Comparison of baseline
parameters in mild vs. moderate- Parameter Mild psoriasis ~ Moderate to severe psoriasis  p value
severe psoriasis patients
Demographic and clinical characteristics N=46 N=121
Age (years) 49.9+13.6 51.3+12.6 0.27
Sex (male) 23 (50) 72 (61) 0.22
BMI (kg/m?) 28.2+5.0 29.5+5.5 0.1
Current smoker 12 10 (8) 0.15
Hypertension 16 (35) 24 (20) 0.05
Diabetes 4(9) 14 (12) 0.56
Hyperlipidemia 18 (39) 59 (50) 0.21
Statin treatment 15 (33) 37 (32) 0.88
Hypertensive treatment 13 (28) 28 (24) 0.55
Diabetic treatment 6 (13) 9 () 0.28
Clinical and lab values
Systolic blood pressure (mm Hg) 1244+153 121.8+ 149 0.17
Diastolic blood pressure (mm Hg) 71.9+10.4 722+£9.5 0.44
HOMA-IR 24 (14-3.5) 3.0 (1.7-5.3) 0.09
Total cholesterol (mg/dL) 177.1£32.7 184.5+40.6 0.13
HDL cholesterol (mg/dL) 57.3+20.1 545+164 0.46
LDL cholesterol (mg/dL) 96.8 +24.6 105.5+32.2 0.05
Triglycerides (mg/dL) 100 (76-133) 103 (79-142) 0.41
Glycated hemoglobin (%) 5.42+0.66 5.6+0.53 0.03
C-reactive protein (mg/dL) 1.3 (0.9-3.5) 2.3(0.71-5.0) 0.13
Framingham risk score (%) 3.8+39 4.2+4.0 0.25
Psoriasis severity
PASI score 1.7 (1.1-2.6) 7.1 (5.1-11.8) <0.001
Disease duration (years) 19.0+12.8 21.2+14.6 0.19
Systemic or biologic treatment 14 (31) 29 (25) 0.43
Vascular characteristics
Aortic vascular uptake of FDG by PET/CT (TBR)  1.61+0.19 1.72+£0.27 0.01
Aortic wall thickness by MRI, mm 3.00+0.61 3.23+0.55 0.01

Mild psoriasis defined as PASI score <3 at baseline. Moderate-severe psoriasis defines as PASI score >3 at
baseline. Values reported as mean + SD for parametric variables, median (IQR) for nonparametric continuous
variables, and n (%) for categorical variables. Statistical significance assessed by Student’s ¢ test for parametric
variables, Wilcoxon rank-sum test for nonparametric continuous variables, and Pearson’s x> test for categorical
variables. BMI, body mass index; HOMA-IR, homeostatic model assessment for insulin resistance; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; PASI, psoriasis area severity index; 7BR, target-to-background

ratio

p-value <0.05 deemed significant

with a significant increase in the proportion of patients  baseline to 50% at 1 year (p< 0.001). AWT decreased
receiving systemic or biologic treatment from 25% at  at 1 year (baseline 3.14+0.48 mm vs. 2.95+0.38 mm at

Fig. 1 Aortic wall thickness in Aortic wall thickness in mild psoriasis
mild and moderate to severe
psoriasis patients. Transverse
magnetic resonance imaging
slices of a patient with mild
psoriasis (a) at the level of
descending aorta depicting lower
aortic wall thickness when
compared with moderate to
severe psoriasis patient (b). The
green and the red contour
represent the outer and the inner
border of the aortic wall
respectively; QPlaque (Medis,
Leiden, The Netherlands)

Aortic wall thickness in moderate-to-severe psoriasis
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Table 2 Association of aortic wall thickness with cardiometabolic
parameters

Parameter Rho (p value)

Demographic and Clinical Characteristics (n = 165) AWT
Age (years) 0.38 (< 0.001)
Sex (male) 0.07 (0.37)
BMI (kg/m?) 0.17 (0.03)
Current smoker —0.04 (0.61)
Hypertension 0.18 (0.02)
Diabetes 0.05 (0.49)
Hyperlipidemia 0.28 (< 0.001)
Statin treatment 0.19 (0.02)
Hypertensive treatment 0.11 (0.15)
Diabetic treatment 0.04 (0.58)

Clinical and lab values
Systolic blood pressure (mm Hg) 0.21 (0.01)
Diastolic blood pressure (mm Hg) 0.17 (0.03)
HOMA-IR 0.08 (0.31)
Total cholesterol (mg/dL) 0.005 (0.96)
HDL cholesterol (mg/dL) 0.03 (0.74)
LDL cholesterol (mg/dL) —0.01 (0.85)
Triglycerides (mg/dL) 0.04 (0.65)
Glycated hemoglobin (%) 0.08 (0.42)
C-reactive protein, mg/L 0.08 (0.31)

Framingham risk score 0.53 (< 0.001)

Psoriasis severity

PASI score 0.20 (0.01)

Disease duration, years 0.02 (0.78)

Systemic or biologic Treatment —0.24 (0.003)
Vascular characteristics

Aortic vascular uptake of FDG by PET/CT (TBR) 0.27 (0.001)

Values reported as standardized rho coefficient (p value). BMI, body mass
index; HOMA-IR, homeostatic model assessment for insulin resistance;
HDL, high-density lipoprotein; LDL, low-density lipoprotein; PASI, pso-
riasis area severity index; 7BR, target-to-background ratio

p-value <0.05 deemed significant

1 year, p<0.001), in addition to results from our prior
study which demonstrated a statistically significant de-
crease in aortic vascular uptake of '*F-FDG [10] (baseline
TBR 1.68+0.25 vs. 1.60+0.19 at 1 year, p<0.001) fol-
lowing improvement in skin severity (baseline PASI score
5.4 (2.8-9.0) vs. 3.0 (1.8-5.3) at 1 year, p<0.001).
Furthermore, change in aortic vascular uptake of 18R
FDG over time was associated with a reduction in AWT
(=0.31, p=0.004) even beyond adjustment for tradi-
tional risk factors, waist-to-hip ratio, and statin use (3=
0.33, p= 0.02). Finally, baseline value of aortic vascular
uptake of '"*F-FDG was associated with a reduction in
AWT (8=0.48, p< 0.001) at 1 year in adjusted analyses.
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Discussion

In a prospective observational study, we demonstrate determi-
nants of wall thickness of the aorta in psoriasis. Second, we
demonstrate a direct relationship between aortic vascular up-
take of 18FDG by PET/CT and AWT by MRI within the same
vessel in psoriasis. Third, following treatment of psoriasis, we
observed that a reduction in vascular uptake of '*F-FDG was
associated with a decrease in AWT beyond adjustment for
cardiovascular risk factors and statin use. Finally, the change
in AWT was strongly related to the baseline value of aortic
vascular uptake of '*F-FDG.

Atherosclerosis has been demonstrated to be both an
immune-mediated and lipid-associated process [27].
Furthermore, systemic inflammatory states such as psoriasis
and rheumatoid arthritis have been associated with increased
risk of cardiovascular disease [23, 28]. However, the effect of
systemic inflammation on the arterial wall is poorly defined in
human models of disease. Recently, the CANTOS trial dem-
onstrated that treatment of residual inflammation with anti-
inflammatory interleukin-1f3 inhibition had added benefit on
cardiovascular risk reduction independent of lipid-level low-
ering [2]; however, additional investigation is needed to im-
prove clinical decision-making.

Aortic vascular uptake of "®F-FDG by PET/CT has been
associated with subclinical vascular disease in systemic inflam-
matory diseases [10]. '*F-FDG PET/CT uptake correlates with
the accumulation of macrophages in the vasculature [29], is
associated with cardiovascular disease biomarkers [30], modu-
lates after treatment for cardiovascular risk factors [11], and is
independently associated with future vascular events suggest-
ing it represents a biomarker of vascular damage in retrospec-
tive studies [11]. While FDG uptake in the aortic wall is a good
indicator of chronic low-grade vascular inflammation, other
causes of FDG uptake should also be kept in mind including
aortic aneurysm (thin walled), aortitis (including vasculitis syn-
dromes like giant cell arteritis), aortic tumors (exceedingly rare,
but sarcomas of the intima are most common), and sometime
intramural hematoma in the aortic wall (especially when
hemorrhaging of the aortic wall occurs in the absence of intimal
disruption) [31]. Aneurysms appear enlarged and rounded and
will have thin wall on low-dose CT; FDG uptake denotes an
unstable lesion vs. a stable one where no uptake is usually seen.
Aortitis and vasculitis in general have more intense FDG up-
take with standardized uptake values reported two to three
times higher than observed in chronic low-grade vascular in-
flammation such as psoriasis. Finally, atherosclerotic lesions
which have not yet calcified avidly uptake FDG in a diffuse
fashion whereas focal FDG uptake in the wall of the aorta can
be seen in cases of intramural hematoma [31].

To augment soft tissue definition, MRI has recently gained
interest. MRI can accurately assess aortic wall thickness,
which has been shown to be predictive of future



Eur J Nucl Med Mol Imaging (2019) 46:2488-2495 2493
Table 3 Characteristics of
patients at baseline and at 1 year Parameter Baseline 1 year p value
Demographic and clinical characteristics N=88 N=88
Age (years) 503+12.6 51.3+£129 -
Sex (male) 43 (49) 43 (49) -
BMI (kg/m?) 28.8452 282453 0.01
Current smoker 4(5) 2(Q2) 0.16
Hypertension 23 (26) 22 (26) 0.71
Diabetes 10 (11) 9(1D) 0.32
Hyperlipidemia 38 (43) 41 (48) 0.32
Statin treatment 24 (38) 25(29) 0.71
Hypertensive treatment 21 (24) 23 (27) 0.41
Diabetic treatment 6(7) 7 (8) 0.32
Clinical and lab values
Systolic blood pressure (mm Hg) 123.4+15.8 116.4+15.1 <0.001
Diastolic blood pressure (mm Hg) 73.6+9.7 68.7+£9.4 < 0.001
HOMA-IR 2.7 (1.8-4.6) 2.8(1.7-5.2) 0.49
Total cholesterol (mg/dL) 185.6+£38.9 182.0+£35.7 0.16
HDL cholesterol (mg/dL) 56.8+£18.3 58.5+£19.2 0.09
LDL cholesterol (mg/dL) 102+30 96+29 0.03
Triglycerides (mg/dL) 100 (77-137) 105 (79-152) 0.06
Glycated hemoglobin (%) 5.5(5.1-5.7) 54 (5.0-5.7) 0.01
C-reactive protein (mg/dL) 2.1(0.9-44) 1.3 (0.7-3.4) 0.05
Framingham risk score (%) 2 (1-5) 1 (1-5) 0.07
Psoriasis severity
PASI score 54 (2.89.0) 3.0 (1.8-5.3) <0.001
Disease duration (years) 21.3+15.0 21.9+152 < 0.001
Systemic or biologic treatment 25(29) 50 (61) <0.001
Vascular characteristics
Aortic vascular uptake of FDG by PET/CT (TBR) 1.68+0.25 1.60+0.19 <0.001
Aortic wall thickness by MRI, mm 3.14+048 2.95+0.38 < 0.001

Values reported as mean + SD for parametric variables, median (IQR) for nonparametric continuous variables, and
n (%) for categorical variables. Statistical significance assessed by paired ¢ test for parametric variables, Wilcoxon
signed-rank test for nonparametric continuous variables, and Pearson’s x* for categorical variables. BMI, body
mass index; HOMA-IR, homeostatic model assessment for insulin resistance; DL, high-density lipoprotein;
LDL, low-density lipoprotein; PASI, psoriasis area severity index; 7BR, target-to-background ratio

p-value <0.05 deemed significant

cardiovascular events [17, 20]. Furthermore, a small study
demonstrated that aortic pulse wave velocity, measured by
tonometry, is associated with vascular uptake of BE_FDG:
though PWV is a functional rather than anatomic imaging
modality. This further suggests that aortic vascular uptake of
"F_.FDG may mark a diseased vessel wall [32].

We demonstrate that psoriasis severity as well as vascular
uptake of "*F-FDG in the aorta is associated with wall thickness
of the aorta by MRI. Specifically, increased vascular uptake of
'"E-FDG related to greater wall thickness in the aorta after
adjusting for known cardiovascular disease risk factors.
Previous investigations have demonstrated that increases in
vascular uptake and/or AWT either predict cardiovascular dis-
ease or relate to its severity [6, 7, 16]. Previous natural history

studies have demonstrated an annual increase in AWT ranging
from 0.014 to 0.032 mm per year; in this context, a decrease of
0.19 mm seen by us (max AWT) is striking [20, 21].
Cardiovascular risk factors and emerging disease states associ-
ated with accelerated cardiovascular disease demonstrate an
increase in vascular uptake [24]. 'F-FDG PET/CT-defined
vascular uptake therefore may lead to increasing thickness of
the vessel wall due to direct effects; however, this needs to be
better defined by future studies. Additionally, the effect of sys-
temic or biologic medication on baseline AWT also adds to the
evidence that these therapies may modulate atherosclerosis [2].
Finally, change in aortic vascular uptake of '*F-FDG over time
as well as baseline aortic vascular uptake of '*F-FDG was
associated with a reduction in AWT prospectively, suggesting
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that high baseline vascular uptake of '*F-FDG may be an im-
portant determinant of treatment response in psoriasis.

We acknowledge important limitations in our study. For
small structures that approach the limitations of spatial reso-
lution of PET imaging, change in size is known to follow with
change in apparent uptake due to the partial volume effect
[33]. Thus, further study is required to clarify how much of
our observed change in uptake is due to a change in size or
change in cellular FDG affinity (i.e., due to inflammation).
Moreover, this is an observational study; it is possible that
other treatment effects which were not controlled for may
have confounded the results. Furthermore, patients were not
randomized regarding the treatment they received. A signifi-
cant number of patients elected to avoid undergoing MRI at
follow-up due to the discomfort associated with the procedure,
limiting the amount of data available for 1 year analysis.
Finally, we have not studied hard cardiovascular events but
instead used AWT and vascular uptake of "*F-FDG to under-
stand modulation of cardiovascular disease risk.

Conclusions

In conclusion, we demonstrate that psoriasis severity as well
as aortic vascular uptake of '*F-FDG is associated with AWT
at baseline. Following treatment of psoriasis, decrease in aor-
tic vascular uptake of '®F-FDG was associated with AWT
reduction at follow-up. These findings suggest that aortic vas-
cular uptake of 'F-FDG may provide an early window of
future vascular disease development; however, prospective
studies in larger populations are needed.
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