
© 2017 American Medical Association. All rights reserved. 

Supplementary Online Content 

 

Dey AK, Joshi AA, Chaturvedi A, et al. Association between skin and aortic vascular 
inflammation in patients with psoriasis: a case-cohort study using positron emission 
tomography/computed tomography. JAMA Cardiol. Published online May 31, 2017. 
doi:10.1001/jamacardio.2017.1213 

 

eAppendix. Methods. 

eReferences 

eTable 1. Relationship Between Change in Vascular Inflammation and Change in 
Psoriasis Severity at 1 Year. 

eTable 2. Characteristics of Psoriasis Cohort at 1 Year Initiated on Anti-TNF Therapy. 

eTable 3. Relationship Between Change in Vascular Inflammation and Change in 
Psoriasis Severity at 1 Year Initiated on Anti-TNF Therapy.  

 

 

This supplementary material has been provided by the authors to give readers additional 
information about their work. 

   



© 2017 American Medical Association. All rights reserved. 

eAppendix. Methods 

Study Population 

Our study included psoriasis patients recruited from January 2013 to October 
2016. Data obtained from the baseline and 1-year follow-up visits of the first 115 
consecutively recruited patients are reported. A study provider confirmed the onset, 
duration of psoriasis, and assessed psoriasis severity using the psoriasis area severity 
index score and body surface area (BSA). Clinical parameters including blood pressure, 
height and weight were ascertained during clinical visits. Laboratory parameters 
including fasting blood glucose, fasting lipid panel, white blood count with differential, 
and systemic inflammatory markers including high-sensitivity C-reactive protein 
(hsCRP) and erythrocyte sedimentation rate (ESR) were evaluated in a certified clinical 
laboratory. Data for all psoriasis patients under the cohort study at National Heart, Lung 
and Blood Institute (NHLBI), National Institutes of Health (NIH) were obtained under a 
protocol titled Psoriasis, Atherosclerosis and Cardiometabolic Disease Initiative (PACI). 

Inclusion/Exclusion criteria  

To be included in the study, psoriasis patients were required to have a formal 
diagnosis of plaque psoriasis confirmed by a dermatologist. Patients were excluded if 
they had any comorbid condition known to promote cardiovascular disease or systemic 
inflammation, such as known cardiovascular disease, uncontrolled hypertension, internal 
malignancy within 5 years, human immunodeficiency virus, active infection within the 
past 72 hours of baseline, and major surgery within 3 months. Patients were eligible for 
initiating anti-tumor necrosis factor (TNF) therapy if they met the following criteria: 1) if 
they were biologic treatment naïve defined as follows: either a patient who has never 
received any biologic therapy or patient whose last biologic therapy dose was > 6 months 
ago; 2) patient, who upon entry into the study, had body surface area > 10% covered with 
psoriasis plaques. 

Study/Ethical Approval 

Study approval was obtained from the Institutional Review Board (IRB) of the 
NHLBI, NIH in accordance with the principles of Declaration of Helsinki. All guidelines 
for good clinical practice and those set forth by the NIH Radiation Safety Commission 
and in the Belmont Report (National Commission for the Protection of Human Subjects 
of Biomedical and Behavioral Research) were followed. All study participants in the 
cohort provided written informed consent. All the participants were adequately 
compensated. 

Primary Outcome 

The primary outcome for our study was the change in the aortic vascular 
inflammation by 18fluorodeoxyglucose positron emission tomography computed 
tomography (18FDG PET/CT) from baseline to 1 year. 18FDG PET/CT scans were 
analyzed to derive target-to-background ratio values to quantify vascular inflammation by 
previously published, and validated methods1. Change in psoriasis area severity index 
score was calculated from baseline to 1 year. The proportion of patients reaching 75% 
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improvement in psoriasis area severity index score (psoriasis area severity index score 
75) and 50% improvement in psoriasis area severity index score (psoriasis area severity 
index score 50) at 1 year was also evaluated2. Strengthening the reporting of 
observational studies in epidemiology3 guidelines were followed for reporting the 
findings. 

FDG PET/CT Image Acquisition and Analysis 

Patients underwent 18FDG PET/CT scans following overnight fast. Images were 
obtained approximately 60 minutes after administration of a 10mCi 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 1.5mm axial slices of the aorta obtained. We analyzed 
the uptake of 18 FDG within the aorta using a dedicated PET/CT image analysis program 
(Extended Brilliance Workspace, Phillips Healthcare, Andover, MA, USA) to measure 
vascular inflammation calculated as target-to-background ratio.1 All scans were read in a 
blinded fashion to patient characteristics and visit dates. 

Covariates 
Baseline treatment for the cohort was defined by up to 12 months of any of the 

following therapy before inclusion in the study: systemic or biologic therapy (steroids, 
methotrexate, adalimumab, etanercept, and ustekinumab), statins, psoralen plus 
ultraviolet A (PUVA) or ultraviolet B (UVB), and topical treatments. Patients were asked 
to complete survey-based questionnaires regarding smoking, previous cardiovascular 
disease, family history of cardiovascular disease, and previous established diagnoses of 
hypertension and diabetes. Patient responses were then investigated and confirmed by 
interview with the a study health care professional. Cardiovascular disease included acute 
coronary syndrome comprising both MI and unstable angina pectoris, angina pectoris, 
cerebrovascular event, transient ischemic attack, peripheral vascular disease and 
revascularization procedures that comprised of coronary artery bypass grafting and 
percutaneous interventional procedures. Diabetes and hypertension were defined either 
by an established diagnosis or by use of glucose lowering and blood pressure lowering 
drugs, respectively. Exercise was defined as a self-reported categorical variable at their 
respective visits. 
 
Statistical Analysis 

Summary statistics were presented as means with standard deviation (S.D.) for 
normally distributed variables, medians and interquartile range (IQR) for non-normally 
distributed continuous variables and frequencies for categorical variables. Normality was 
assessed by skewness and kurtosis. Parametric variables were compared between groups 
at baseline and 1 year using paired t-test while Wilcoxon signed rank test was performed 
for non-parametric variables. Dichotomous variable comparisons were performed using 
Pearson’s χ2 test. We conducted multivariable linear regression analyses to evaluate the 
association of change in vascular inflammation versus change in psoriasis area severity 
index score. These analyses were adjusted for age, sex, and traditional cardiovascular risk 
assessed by Framingham risk score, hsCRP, treatment with statins and treatment with 
systemic or biologic agents. P<0.05 were considered statistically significant. Statistical 
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analyses were performed with the STATA versions 12.0 (StataCorp, College Station, TX, 
USA). 

We hypothesized that 5-point change in psoriasis severity measured by psoriasis 
area severity index score would lead to a change in target-to-background ratio of 0.1 with 
S.D. of 0.1. Therefore, we required a group of 50 patients to have 90% power to test the 
relationship of change in psoriasis severity with change in aortic vascular inflammation 
by FDG-PET/CT. 
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eTable 1. Relationship Between Change in Vascular Inflammation and Change in 
Psoriasis Severity at 1 Year 

Model (n=115) β (p-value)a 
Unadjusted 0.23 (0.01) 
adjusted for Framingham risk score  0.18 (0.04) 
adjusted for Framingham risk score and body 
mass index,  

0.18 (0.04) 

adjusted for Framingham risk score, body mass 
index, high-sensitivity C-reactive protein, 
statins and systemic/biologic therapy 

0.19 (0.03) 

adjusted for age, sex, Framingham risk score, 
change in Framingham risk score, 
triglycerides, high-density lipoprotein, change 
in high-density lipoprotein, high sensitivity C-
reactive protein, change in high-sensitivity C-
reactive protein, body mass index, diabetes 
mellitus, diabetes mellitus therapy, statins, 
change in statins use, systemic/biologic 
therapy and exerciseb 

0.21 (0.04) 

aAll data in the tables represented as standardized beta coefficient; p-value. 
bExercise was defined as a categorical variable. 
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eTable 2. Characteristics of Psoriasis Cohort at 1 Year Initiated on Anti-TNF Therapy 

Parametera (n=17) Baseline 1-y Follow-up p-valueb

Demographic and Clinical 
Characteristics 

   

Age, years 48.6±14.6 49.7±14.5 <0.001 

Men 10 (59) 10 (59) 1.00 

Hypertension 3 (18) 2 (13) 0.32 

Hyperlipidemia 5 (29) 6 (38) 0.56 

Type 2 diabetes 1 (6) 1 (6) 1.00 

Body mass index, kg/m2 28.6±6.2 28.8±6.1 0.31 

Current smoker 3 (18) 2 (13) 0.32 

Statins 4 (24) 5 (29) 0.32 

Anti-hypertensive medication use 3 (18) 4 (25) 0.32 

Clinical and Lab Values    

Total cholesterol, mg/dL 176.8±35.7 178.9±45 0.41 

HDL cholesterol, mg/dL 59.4±15.7 62.3±17.2 0.15 

LDL cholesterol, mg/dL 102.1±34.9 91.7±43.4 0.19 

C-reactive protein, mg/L 2.3 (0.8-8.0) 1.3 (0.6-3.5) 0.08 

Framingham risk score 3 (1-6) 1 (1-4) 0.07 

HOMA-IRc 2.5 (1.5-3.6) 2.2 (1.5-3.6) 0.78 

Psoriasis Characteristics    

Psoriasis area severity index score 9 (6-15) 3 (2-4) 0.002 

Topical treatment 14 (83) 5 (31) 0.01 

Light treatment 5 (29) 1 (6) 0.10 

Systemic treatment 1 (6) 0 (0) 0.32 

Biologic treatment 0 (0) 17 (100) <0.001 

Vascular Inflammation    
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Target-to-background ratio 1.90±0.35 1.78±0.22 0.04 

aValues reported in the table as mean ± S.D. or median (IQR) for continuous variables 
and as n (%) for categorical variables.  
bP-values were calculated by using paired t-test or Wilcoxon Signed rank test for 
continuous variables and Pearson’s χ2 test for categorical variables. P-value<0.05 was 
deemed significant.  
cHOMA-IR: Homeostatic model assessment of insulin resistance. 
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eTable 3. Relationship Between Change in Vascular Inflammation and Change in 
Psoriasis Severity at 1 Year Initiated on Anti-TNF Therapy 

Model (n=17) β (p-value)a 

unadjusted 0.68 (0.005) 

adjusted for age and sex 0.73 (0.003) 

adjusted for Framingham risk score and body mass index 0.83 (0.009) 

adjusted for Framingham risk score, body mass index, diabetes 
mellitus, statins, and systemic/biologic therapy 

0.79 (0.03) 

adjusted for Framingham risk score, change in Framingham risk 
score, hyperlipidemia, body mass index, statins, and 
systemic/biologic therapy 

0.88 (0.03) 

aAll data in the tables represented as Standardized beta coefficient; p-value. 


