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a b s t r a c t 

Objective: Increased left ventricular (LV) mass is an important precursor to heart failure. Inflammation plays an 

important role in increasing LV mass. However, the contribution of subclinical coronary artery disease (CAD) 

to the inflammation-LV mass relationship is unknown. In subjects with psoriasis, a chronic inflammatory skin 

disease, we evaluated if systemic inflammation assessed by plasma glycoprotein A (GlycA) associated with LV 

mass measured on coronary CT angiography (CCTA). Additionally, we analyzed whether this relationship was 

mediated by early CAD assessed as noncalcified coronary burden (NCB). 

Methods: We performed an observational longitudinal study of 213 subjects with psoriasis free of known cardiovas- 

cular disease, 189 of whom were followed over one year. All participants had GlycA measurements by nuclear 

magnetic resonance spectroscopy and LV mass and NCB quantified by CCTA. 

Results: The cohort had a mean age of 50.3 ( ± 12.9) years and 59% were male. There was moderate psoriasis 

severity and low cardiovascular risk. LV mass increased by GlycA tertiles [1st tertile:24.6 g/m 

2.7 (3.8), 2nd ter- 

tile:25.5 g/m 

2.7 (3.8), 3rd tertile:27.7 g/m 

2.7 (5.5), p < 0.001]. Both GlycA ( 𝛽= 0.24, p = 0.001) and NCB ( 𝛽= 0.50, 

p < 0.001) associated with LV mass in models adjusted for age, sex, hypertension, hypertension therapy, lipid 

therapy, biologic therapy for psoriasis, waist:hip ratio, psoriasis disease duration and severity. In multivariable- 

adjusted mediation analyses, NCB accounted for 32% of the GlycA-LV mass relationship. Finally, over one year, 

change in NCB independently associated with change in LV mass ( 𝛽= 0.25, p = 0.002). 

Conclusions: Both systemic inflammation and coronary artery NCB were associated with LV mass beyond cardio- 

vascular risk factors in psoriasis. Furthermore, a substantial proportion of the inflammatory-LV mass relationship 

was mediated by NCB. These findings underscore the possible contribution of early coronary artery disease to 

the relationship between systemic inflammation and LV mass. 
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Central Illustration: Subjects with psoriasis were prospectively enrolled to undergo plasma glycoprotein A (GlycA) measurement, coronary computed tomog- 

raphy angiography for assessment of coronary artery noncalcified coronary burden and left ventricular mass. 
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. Introduction 

Chronic systemic inflammation plays an important role in the patho-

enesis of increased left ventricular (LV) mass and heart failure.[ 1 , 2 ]

soriasis is an inflammatory skin disease associated with systemic in-

ammation, premature atherosclerosis, and heart failure.[ 3 , 4 ] Thus,

soriasis serves as a useful human disease model to investigate the re-

ationship between chronic inflammation and LV mass, and determine

hether early coronary artery disease (CAD) in the form of noncalci-

ed coronary burden (NCB) may partly account for the inflammation-LV

ass relationship. 

Early human studies detected elevated plasma inflammatory cy-

okines in heart failure [5] while preclinical studies characterized the

ole of the innate immune system in the development of heart failure. [6]

lycA, a nuclear magnetic resonance (NMR) spectroscopy-derived com-

osite biomarker of chronic inflammation, has been shown to associate

ith subclinical CAD assessed as NCB by coronary CT angiography

CCTA), [7] and also recently shown to promote adverse LV remodel-

ng and heart failure. [2] Furthermore, GlycA has been shown to pre-

ict adverse cardiovascular events [8] independent of high sensitivity

-reactive protein (hs-CRP). [9] In states of chronic inflammation includ-

ng psoriasis, GlycA captures cardiometabolic risk at least as much as hs-

RP, [7] making it an attractive blood systemic inflammatory biomarker

or cardiovascular risk assessment. 

Inflammation drives myocardial abnormalities via endothelial in-

ammation, which induces myocardial hypertrophy, cardiomyocyte

tiffening and increased interstitial fibrosis. [10] However, few stud-

es have directly investigated whether the association between inflam-

ation and early myocardial abnormalities is mediated by the pres-

nce of subclinical CAD. Thus, in an ongoing cohort study to assess

he association between varying degrees of psoriasis severity over time
 i  
nd the development of cardiometabolic diseases in subjects free of

linical cardiovascular disease (CVD), we hypothesized that circulat-

ng GlycA would associate with LV mass assessed using a fully auto-

ated, artificial intelligence (AI) software for LV segmentation on car-

iac computed tomography angiography (CCTA). Furthermore, we hy-

othesized that NCB would partly mediate the inflammation-LV mass

elationship beyond cardiovascular risk factors and that a change in

CB over one-year follow-up would associate with a favorable change

n LV mass. 

. Methods 

.1. Study design and participants 

The study consisted of 336 consecutive participants recruited from

anuary 1, 2013 to August 11, 2020 as part of the Psoriasis, Atheroscle-

osis, and Cardiometabolic Disease Initiative (PACI), an ongoing cohort

tudy of participants with psoriasis. The general objective of this cohort

tudy is to assess the association between varying degrees of psoriasis

everity over time and the development of cardiometabolic diseases. A

riori, as part of the CCTA analyses, our protocol stated that we would

nalyze the impact of inflammation on LV characteristics over time .

t the time of analyses, 213 had CCTA results for LV mass, NCB, and

lycA measurements with 189 participants having one-year follow data

vailable of these parameters ( Fig. 1 ). PACI consists of asymptomatic,

ommunity-dwelling adults with psoriasis and without active cardiac

isease at time of recruitment. Participants were excluded if they had an

stimated glomerular filtration rate < 30 mL/min/1.73m 

2 , any comor-

id condition known to promote CVD or systemic inflammation, such as

ncontrolled hypertension, internal malignancy within 5 years, human

mmunodeficiency virus, active infection within the past 72 h of base-
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Fig. 1. CONSORT Diagram. 
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v  
ine, major surgery within the past 3 months, pregnancy or lactation.

articipants underwent same day clinical assessment, blood draw, and

CTA imaging. STrengthening the Reporting of OBservational studies in

pidemiology (STROBE) guidelines were followed. [11] The study pro-

ocol was approved by the Institutional Review Board at the National

nstitutes of Health (NIH). Research was conducted in accordance with

he Declaration of Helsinki. Written informed consent was provided by

ll participants enrolled in the study. 

.2. Clinical and laboratory assessments 

Participant demographics, clinical history, physical examination,

nd anthropometric measurements were obtained at the time of recruit-

ent. Participant-reported medication use was defined by use of any of

he following in the three months prior to their baseline visit: systemic

herapy (steroids or methotrexate), biologic therapy (adalimumab, etan-

rcept, ustekinumab, secukinumab and ixekizumab), light therapy (pso-

alen plus ultraviolet or ultraviolet B), topical treatments, diabetes med-

cations or lipid therapy. Overnight fasting blood sample were collected

nd analyzed for basic chemistry, fasting glucose and lipid panel, in-

ulin levels and hs-CRP at the NIH Clinical Center clinical laboratory.

lycA was measured by NMR spectroscopy (LabCorp) as previously de-

cribed. [12] 

.3. Cardiac computed tomography angiography acquisition 

CCTA was performed following guidelines implemented by the Na-

ional Institutes of Health Radiation Exposure Committee. All CCTA

cans were acquired on a 320-detector row CT scanner (Aquilion One

enesis, Canon Medical Systems, Japan) using prospective EKG gating

ith similar imaging settings of 100 ‒120 kV tube voltage, 100 ‒850 mA

ube current adjusted to the subject’s attenuation profile, and a gantry

otation time of 275 msec. 50 ‒70 mL of contrast material was adminis-

ered at a flow rate of 5.0 ‒5.5 mL/sec and adjusted for patient weight.

mages were reconstructed with a square matrix size of 512, a pixel size

f 0.29 ‒0.43 mm 

2 , a slice thickness of 0.5 mm, and a slice spacing of

.25 mm. [4] 

.4. Left ventricular mass characterization on cardiac computed 

omography angiography 

Quantitative LV mass was measured using a fully automated AI

oftware based on a combined multi-atlas and corrective segmentation

ethod for multi-structure CCTA image segmentation.[ 13 , 14 ] This au-

omated image processing framework first uses a multi-atlas segmenta-

ion approach which includes atlas selection, atlas registration, and label
usion to label various cardiovascular structures. It then performs sev-

ral computer vision algorithms to refine different cardiac labels and

btain the final segmentation. The LV mass was calculated in grams

rom the LV myocardium size (in mm 

3 ) multiplied by a myocardial tis-

ue density of 1.05 g/ml. Comparison between automated segmentation

nd manual segmentation by expert cardiologists based on 21 randomly

elected studies showed excellent correlation with an average intraclass

orrelation coefficient (ICC) of 0.99 and r of 0.99. LV mass was normal-

zed to height to an allometric power of 2.7 given prior studies which

how this indexing method more accurately identifies left ventricular

ypertrophy in overweight and obese individuals. [15] 

.5. Coronary artery characterization on cardiac computed tomography 

ngiography 

An expert cardiologist read the scans to determine presence or ab-

ence of coronary plaque via visual assessment. Readers blinded to sub-

ect demographics and scan time evaluated coronary artery characteris-

ics of each main coronary artery > 2 mm in diameter in core lab fashion.

emi-automated contouring with manual adjustment of the inner lumen

nd outer wall was performed using dedicated software (QAngio CT;

edis, The Netherlands). [4] Transverse reconstructed cross-sections of

he artery was reviewed at 0.5 mm increments. The adaptive threshold

hich considers varying Hounsfield unit intensities throughout the en-

ire vessel was used due to increased independence of lumen contrast

ntensity when compared to fixed threshold methods. [16] Segmental

oronary artery volume (mm 

3 ) was divided by segment length (mm) and

ttenuated for luminal intensity to derive noncalcified coronary burden

nd dense calcified coronary burden. All noncalcified coronary burden,

ense calcified coronary burden and total coronary burden values in-

icate global values averaged from the left anterior descending artery,

eft circumflex artery and right coronary artery. Coronary artery burden

valuation was performed in 98% of all available coronary segments.

he inter- and intrareader variations were < 10%. 

.6. Statistical analysis 

Continuous variables were reported as mean ± standard deviation

r median [interquartile range]. Comparison of baseline characteristics

etween tertiles of GlycA were performed by analysis of variance or

ruskal-Wallis as appropriate. Linear regression models were used to as-

ess univariate and multivariable-adjusted associations between GlycA

nd LV mass/height 2.7 , NCB and LV mass/height 2.7 , and change in NCB

nd LV mass/height 2.7 at 1 year follow-up. Unadjusted and adjusted

ediation analyses was used to assess the contribution of NCB in the

elationship between GlycA and LV mass/height 2.7 as previously pub-

ished. [17] Covariates included age, sex, hypertension, hypertension

herapy, lipid therapy, biologic therapy for psoriasis, waist:hip ratio,

soriasis disease duration and severity. Two-sided P-values < 0.05 were

onsidered statistically significant. Stata version 15 (StataCorp, College

tation, TX, USA) was used for all statistical analyses. 

. Results 

.1. Characteristics of the overall psoriasis study group and stratified by 

lycA 

Of 336 consecutive participants recruited, 123 did not have avail-

ble LV mass, NCB characterization, or circulating GlycA measurements.

he clinical characteristics of 213 participants included in the present

tudy are summarized in Table 1 . The mean age of the study cohort

as 50.3 ( ± 12.9) years; 59% were male with a median Framingham

ardiovascular risk score (FRS) of 2.0 [0.5–5.4] and median Atheroscle-

otic Cardiovascular Disease (ASCVD) 10 year risk score of 3.2 [1.6–

.7] consistent with low cardiovascular risk. When the cohort was di-

ided into tertiles of GlycA, there was an increase in psoriasis area sever-
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Table 1 

Characteristics of the cohort. 

N = 213 

Clinical characteristics 

Age 50.3 (12.9) 

Male, n (%) 125 (59) 

Hypertension, n (%) 59 (28) 

Dyslipidemia, n (%) 84 (39) 

Diabetes mellitus, n (%) 17 (8) 

Current smoker, n (%) 23 (11) 

Framingham risk score 2 [0.5–5.4] 

ASCVD 10 year risk score 3.2 [1.6–5.7] 

Waist: hip ratio 0.95 (0.08) 

Psoriasis area severity index score 7.7 (7.5) 

Medications 

Cardiovascular 

Anti- hypertensives 48 (23) 

Lipid- lowering medications 62 (29) 

Diabetes medications 14 (7) 

Psoriasis 

Biologic therapy 72 (34) 

Topical therapy 128 (60) 

Light therapy 22 (10) 

Blood markers 

Total cholesterol, mg/dL 185.6 (40.5) 

HDL-C cholesterol, mg/dL 57.4 (19.5) 

LDL-C cholesterol, mg/dL 104.8 (32.5) 

Triglycerides, mg/dL 118.2 (66.9) 

Hs-CRP, mg/ L 3.9 (6.8) 

GlycA, μmol/L 406.4 (69.5) 

Coronary artery characterization on CCTA 

Plaque present, n (%) 65 (31) 

Total coronary burden (mm 

2 ×100) 1.22 (0.48) 

Noncalcified coronary burden (mm 

2 ×100) 1.16 (0.47) 

Dense calcified coronary burden (mm 

2 ×100) 0.05 (0.08) 

LV characteristics on CCTA 

LV mass, g 111.4 (25.2) 

LV mass/height 2.7 , g/m 

2.7 25.9 (4.6) 

Values are mean ( ± SD), median [Q1, Q3], or number (%). 

ASCVD indicates Atherosclerotic Cardiovascular Disease; HDL-C, 

high-density lipoprotein cholesterol; LDL-C, low- density lipopro- 

tein cholesterol; hs-CRP, high sensitivity-C reactive protein; LV, 

left ventricular. 
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ty index (PASI) score, decrease in HDL-C cholesterol, and increase in

s-CRP ( Table 2 ). Although prevalent coronary plaque did not differ

etween the groups, NCB increased by GlycA tertile [1st tertile:1.00

0.32) mm 

2 ×100, 2nd tertile:1.22 (0.53) mm 

2 ×100, 3rd tertile:1.29

0.53) mm 

2 ×100, p < 0.001]. LV mass also increased by tertiles of GlycA

1st tertile:24.6 g/m 

2.7 (3.8), 2nd tertile:25.5 g/m 

2.7 (3.8), 3rd ter-

ile:27.7 g/m 

2.7 (5.5), p < 0.001]. 

.2. The relationship between chronic inflammation, left ventricular mass, 

nd noncalcified coronary burden 

On univariate analysis, GlycA was associated with LV mass ( 𝛽= 0.31,

 < 0.001). In multivariable analyses, the association between GlycA with

V mass persisted after adjusting for age, sex, hypertension, hypertensin

herapy, lipid therapy, biologic therapy for psoriasis, waist: hip ratio,

soriasis disease duration, and PASI score ( 𝛽= 0.24, p = 0.001). Addi-

ionally, we found that NCB was associated with LV mass on univariate

nalysis ( 𝛽= 0.59, p < 0.001) which remained significant in multivariable-

djusted models ( 𝛽= 0.50, p < 0.001). 

In mediation analyses, the contribution of NCB to the relationship

etween GlycA and LV mass demonstrated that NCB accounted for 47%

f the association between GlycA and LV mass in unadjusted analyses

 Fig. 2 A). When age, sex, hypertension, hypertension treatment, lipid

herapy, biologic therapy for psoriasis, and waist: hip ratio were added

o the model, NCB accounted for 32% of the relationship between GlycA

nd LV mass ( Fig. 2 B). 
.3. A change in noncalcified coronary burden is associated with a 

avorable change in LV mass over one year 

Finally, to understand if a change in NCB associated with LV mass

ver one year, 189 subjects who had repeat CCTA with available NCB

nd LV mass measurement at one year were included. At one-year,

mportant markers of inflammation including GlycA (406.4 ± 5.8 to

86.6 ± 5.4, p = 0.005) and hs-CRP (3.7 ± 6.7 to 2.8 ± 4.1, p = 0.004)

ecreased. There was concordance in change in NCB and change in LV

ass in both unadjusted models ( 𝛽= 0.18, p = 0.013) and in models ad-

usted for age, sex, hypertension, hypertension therapy, lipid therapy, bi-

logic therapy, baseline NCB, and baseline LV mass ( 𝛽= 0.25, p = 0.002).

. Discussion 

In this study, we demonstrated that GlycA, a measure of chronic in-

ammation, was associated with LV mass, which remained significant

fter adjusting for cardiovascular risk factors. Early, subclinical CAD

n the form of NCB also significantly associated with LV mass, and ac-

ounted for approximately 32% of the inflammation-LV mass relation-

hip beyond important cardiovascular risk factors. Finally, there was

n association between a change in NCB and a favorable change in LV

ass over a one-year study period. Collectively, our findings support

hat inflammation-driven myocardial abnormalities occur incrementally

eyond the effect of traditional cardiovascular risk factors, and that sub-

linical CAD may account for a substantial portion of this relationship. 

It is well known that inflammation is critical for the development of

AD. [18] There is also increasing evidence that inflammation is inte-

ral in the pathogenesis of heart failure. [6] For example, inflammatory

ytokines such as IL-6 and acute phase reactants such as hs-CRP are di-

ectly linked to both myocardial mechanical function [1] and myocardial

tructural changes and also are associated with increased incidence of

eart failure and adverse clinical outcomes. [19] Furthermore, inflam-

atory markers including GlycA, [2] have served as important prognos-

ic markers for disease progression and clinical outcomes in those with

stablished heart failure. [20] However, despite intense interest in as-

essing targeted anti-inflammatory therapies for both prevention and

reatment for heart failure, phase III clinical trials in treating inflamma-

ion in heart failure have mostly been disappointing. [6] A potential ex-

lanation for failure to translate biological observations to positive clini-

al trial outcomes may be explained by imprecise patient selection based

olely on symptoms (NYHA class) to identify those patients who may be

ost likely to derive benefit from therapy. Indeed, in an exploratory

nalysis of the CANTOS trial in which elevated hs-CRP ( > 2 mg/L) was

sed as an inclusion criteria, treatment with canakinumab lead to a re-

uction in heart failure hospitalizations. [21] Such use of inflammatory

iomarkers to optimize patient selection may be particularly relevant in

eart failure with preserved ejection fraction (HFpEF), a heterogenous

ondition where comorbidities such as obesity and hypertension induce

ystemic chronic proinflammatory states with associated metabolic de-

angements that eventually lead to myocardial structural and functional

lterations. [10] 

Identification of intermediate heart failure phenotypes is important

or prevention of progression to clinical heart failure. Our results add

o prior studies which attempt to identify the determinants of subclini-

al LV abnormalities. Large epidemiological studies have identified in-

reased LV mass as a potent risk factor for increased cardiovascular

nd all-cause mortality. [22] Additional studies have related LV remod-

ling, defined as alterations in ventricular architecture, with myocardial

unctional impairment such as decreased regional systolic function and

ncreased myocardial dyssynchrony by myocardial strain imaging. [23]

ecent findings from our group showing the relationship between NCB

nd high-sensitivity troponin in a cohort of subjects with psoriasis but

o known CVD support the notion that early vascular changes may drive

yocardial injury. [24] The results from the current study showing the

lose relationship between subclinical CAD and LV mass in psoriasis
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Table 2 

Characteristics of the cohort stratified by tertiles of GlycA. 

GlycA 1st tertile ( n = 73) GlycA 2nd tertile ( n = 73) GlycA 3rd tertile ( n = 73) P value 

Clinical characteristics 

Age 49.7 (12.6) 49.1 (13.2) 52.1 (12.8) 0.36 

Male, n (%) 42 (58) 46 (63) 39 (62) 0.50 

Hypertension, n (%) 15 (21) 21 (29) 23 (32) 0.24 

Dyslipidemia, n (%) 31 (42) 27 (63) 26 (36) 0.80 

Diabetes mellitus, n (%) 7 (10) 4 (5) 6 (8) 0.70 

Current smoker, n (%) 6 (8) 10 (14) 7 (10) 0.55 

Framingham risk score 1.5 [0.4–4.4] 3.3 [0.5–7.3] 2.0 [1.0–5.5] 0.25 

ASCVD 10 year risk score 2.3 [1.2–4.5] 4.6 [2.6–6.8] 3 [1.4–5.7] 0.012 

Waist: hip ratio 0.94 (0.07) 0.95 (0.08) 0.96 (0.09) 0.37 

Psoriasis area severity index score 5.9 (6.0) 6.6 (5.4) 10.7 (9.5) < 0.001 

Medications 

Cardiovascular 

Anti- hypertensives 9 (12) 17 (23) 22 (30) 0.02 

Lipid- lowering medications 20 (27) 21 (29) 21 (29) 0.95 

Diabetes medications 6 (8) 3 (4) 5 (7) 0.66 

Psoriasis 

Biologic therapy 29 (40) 23 (32) 20 (27) 0.45 

Topical therapy 40 (55) 45 (62) 43 (59) 0.55 

Light therapy 7 (10) 5 (7) 10 (14) 0.36 

Blood markers 

Total cholesterol, mg/dL 186.9 (42.6) 189.3 (40.2) 181.0 (35.6) 0.46 

HDL-C cholesterol, mg/dL 62.2 (23.2) 56.1 (18.4) 53.4 (15.0) 0.02 

LDL-C cholesterol, mg/dL 100.9 (33.7) 108.8 (32.5) 105.1 (31.0) 0.35 

Triglycerides, mg/dL 114.5 (75.7) 121.7 (61.7) 120.3 (63.8) 0.79 

Hs-CRP, mg/ L 1.4 (0.3) 2.5 (4.1) 7.9 (9.9) < 0.001 

GlycA, μmol/L 338.3 (26.9) 398.8 (17.4) 484.6 (51.4) < 0.001 

Coronary artery characterization on CCTA 

Plaque present, n (%) 22 (30) 22 (30) 21 (29) 0.91 

Total coronary burden (mm 

2 ×100) 1.05 (0.32) 1.28 (0.55) 1.34 (0.53) < 0.001 

Noncalcified coronary burden (mm 

2 ×100) 1.00 (0.32) 1.22 (0.53) 1.29 (0.53) < 0.001 

Dense calcified coronary burden (mm 

2 ×100) 0.05 (0.06) 0.06 (0.10) 0.04 (0.07) 0.40 

LV characteristics on CCTA 

LV mass, g 104.9 (21.6) 113.0 (34.6) 116.8 (28.1) 0.015 

LV mass/height 2.7 , g/m 

2.7 24.6 (3.8) 25.5 (3.8) 27.7 (5.5) < 0.001 

Values are mean ( ± SD), median [Q1, Q3], or number (%). 

ASCVD indicates Atherosclerotic Cardiovascular Disease; HDL-C, high-density lipoprotein cholesterol; LDL-C, low- density lipoprotein choles- 

terol; hs-CRP, high sensitivity-C reactive protein; LV, left ventricular. 

Fig. 2. Noncalcified coronary burden (NCB) partly mediates the relationship between GlycA and LV mass in unadjusted (A) and adjusted analysis (B). 

f  

c  

f  

t  

i  

T  

o  

f

 

C  

o  

i  

p  

t  

C  

d  

n  

p  

d  

h  

n  

i  

i  

w  

l  

r

urther support the concept that chronic inflammation induces both

oronary and myocardial abnormalities which may have additive risk

or future outcomes. This may be especially relevant in the popula-

ions of obesity, hypertension, or diabetes mellitus where there is an

ncrease in pro-inflammatory cytokines which may increase LV mass.

ogether, these data substantiate the need for additional studies focused

n earlier, subclinical LV changes prior to development of clinical heart

ailure. 

In this study, we showed a strong relationship between subclinical

AD assessed as NCB on CCTA and increased LV mass in the setting

f chronic inflammation. This observation may be particularly relevant

n HFpEF which is more associated with inflammatory markers, com-

ared to heart failure with reduced ejection fraction (HFrEF), which of-
en results from direct cardiac injury from ischemia or myocarditis. [25]

hronic inflammation is known to trigger coronary microvascular en-

othelial inflammation and promote oxidative stress, leading to reduced

itric oxide availability, cyclic guanosine monophosphate content and

rotein kinase G activity in cardiomyocytes. [10] Subsequent myocar-

ial hypertrophy and injury characterizes the development of clinical

eart failure and promotes a vicious cycle of pro-inflammatory cell sig-

aling. [26] Thus, identification of early, subclinical CAD may aid in

dentification of those at highest risk of development of heart failure

n the future. In this context, our results of observing a change in NCB

hich was associated with a favorable change in LV mass further high-

ights the importance that early coronary artery disease may play in the

isk of future heart failure in chronic inflammation. 



W. Zhou, M. Teklu, V. Bui et al. American Journal of Preventive Cardiology 7 (2021) 100211 

 

t  

h  

m  

m  

T  

t  

i  

c  

t  

t  

c  

r  

t

5

 

f  

m  

a  

r  

t  

d  

e  

a  

s  

t  

L  

a  

t  

i  

H  

t  

a  

r  

u  

c  

l  

d

6

 

s  

f  

r  

s  

o  

i

C

 

J

 

H

D

 

c  

p  

C  

a  

I

 

w

A

 

t  

p

F

 

I  

r  

S  

N  

D  

i  

G

R

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[  

 

[  

 

 

[  

 

[  

 

 

[  

 

 

[  

 

In this study, LV mass was measured on CCTA using a fully au-

omated AI segmentation algorithm. Although LV mass measurements

ave traditionally been performed using echocardiography and cardiac

agnetic resonance (CMR) imaging, CCTA-derived LV mass measure-

ents have been shown to be reliable and confer prognostic value. [27]

o account for body size differences, we normalized LV mass for height

o an allometric power (height[ 2 , 7 ]). Prior studies comparing different

ndices for normalizing LV mass found that LV mass/height 2.7 , when

ompared to LV mass/BSA, identified a higher percent of LVH in pa-

ients who have hypertension and are overweight or obese. [15] Addi-

ionally, LV mass/height 2.7 when compared to LV mass/BSA, was asso-

iated with higher incidence of cardiovascular events linked to obesity-

elated LVH, [28] an especially relevant consideration in this study given

he high prevalence of obesity in our cohort. 

. Study limitations 

This was an observational study and thus subject to residual con-

ounding even after adjustments in our statistical modeling. Further-

ore, the observational nature precludes conclusions about causality

nd further studies designed for this purpose are needed to assess the

ole of early CAD in the pathway from inflammation to LV mass. Addi-

ionally, this was a relatively small sample size compared to other epi-

emiological studies investigating LV mass using CCTA or CMR. How-

ver, because the same CT scanner was used to obtain all CCTA scans

nd an automated AI algorithm was used for LV segmentation, our mea-

urements of LV mass are highly objective and reproducible. The ability

o obtain precise measurements will be especially useful in evaluating

V mass changes over a longer follow-up period, an important consider-

tion given the long natural history of progression from LV dysfunction

o clinical heart failure. Furthermore, we do not yet have enough clin-

cal heart failure outcomes to correlate with LV mass characterization.

owever, the goal of this study was to understand the relationship be-

ween systemic inflammation with subclinical vascular and myocardial

bnormalities. Future studies should also focus on earlier steps in the LV

emodeling process prior to development of increased LV mass including

nderstanding whether myocardial perfusion is deranged, refined tissue

haracterization using CMR, and translational studies to uncover cellu-

ar pathways which link systemic inflammation-driven cardiomyocyte

ysfunction. 

. Conclusions 

In conclusion, chronic inflammation was associated with LV mass in

ubjects with psoriasis after adjusting for important cardiovascular risk

actors. Subclinical CAD in the form of NCB partly accounted for the

elationship between inflammation and LV mass. Finally, there was a

ignificant relationship between change in NCB and change in LV mass

ver one year suggesting subclinical atherosclerosis may play a role in

ncreasing LV mass in chronic inflammation. 
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