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Abstract

Inflammation promotes adverse ventricular remodeling. T1 mapping has been used to non-

invasively assess interstitial myocardial fibrosis. We examined the association of baseline markers 

of systemic inflammation with interstitial myocardial fibrosis measured by extracellular volume 

fraction and native T1 mapping at 10 years’ follow-up in the Multi-Ethnic Study of 

Atherosclerosis. 772 participants had complete baseline data and underwent cardiac magnetic 

resonance imaging. All analyses were stratified by sex. Multivariable linear regression models 

were constructed to assess the associations of baseline C-Reactive Protein, interleukin 6 and 

fibrinogen with native T1 time and extracellular volume fraction. Longer native T1 times and 

higher percentages of extracellular volume fraction represent increasing myocardial fibrosis. A 

one standard deviation increment of log-transformed interleukin 6 levels was associated with 0.4% 

higher extracellular volume fraction in males (β= 0.4; p= 0.05). C-Reactive Protein and fibrinogen 

were not associated to extracellular volume fraction. A one standard deviation increment in the 
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log-transformed CRP levels was associated with 4.9 ms higher native T1 (β = 4.9; p= 0.03). In 

females, the inflammatory markers did not demonstrate association with native T1 nor 

extracellular volume fraction. Higher interleukin 6 and C-Reactive Protein levels are associated 

with increased interstitial myocardial fibrosis assessed by cardiac magnetic resonance in males. 

However, no inflammatory markers were associated to myocardial fibrosis in females.
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Introduction

Interstitial myocardial fibrosis (IMF) has been repeatedly identified as a usual feature of 

cardiac remodeling despite differences in the underlying etiology. 1 Recent advances in non-

invasive cardiac imaging, particularly magnetic resonance imaging (MRI), have made 

possible detailed tissue characterization and identification of diverse patterns of myocardial 

fibrosis. 2 Myocardial T1 mapping enables quantification of exact T1 values of myocardial 

tissue and can detect subtle and diffuse changes in the myocardial extracellular matrix 

(ECM), characteristic of IMF3.

Multiple complex and overlapping pathways including inflammation, neuro-hormonal 

activation and ongoing myocardial injury orchestrate the process of cardiac remodeling that 

leads to IMF.4 Despite pharmacotherapeutic advances in targeting traditional risk factors and 

blockades of the renin-angiotensin-aldosterone and adrenergic systems, the incidence of 

heart failure (HF) is still high. Additionally, disappointing results for the treatment of HF 

with preserved ejection fraction highlights that the current therapeutic paradigm for HF is 

missing one or more key pathophysiological mechanisms. 5 Exploring alternate novel 

pathways associated with IMF and myocardial remodeling will allow us to better understand 

the pathogenesis of HF and develop more successful and targeted therapeutic interventions.

There is accumulating evidence supporting the role of inflammation in the initiation and 

promotion of various cardiovascular disease. 4, 6, 7 Circulating inflammatory markers have 

been correlated with molecular markers of fibrosis, 8 and histologic analyses of areas of IMF 

have found a preponderance of immune cells. 4 In a population-based cohort free of known 

cardiovascular disease at enrollment, we hypothesized that baseline serum markers of 

systemic inflammation, including C-reactive protein (CRP), interleukin 6 (IL6) and 

fibrinogen, are associated in a sex-specific manner with the extent of IMF measured by MRI 

T1 mapping at 10 years’ follow-up.

Material and Methods

The data, analytic methods, and study materials will be made available to other researchers 

for purposes of reproducing or expanding on the results after application to and approval by 

the MESA Publications and Presentations Committee (described at http://www.mesa-

nhlbi.org).
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Study Design and Population

The Multi-Ethnic Study of Atherosclerosis (MESA), is a multi-center prospective cohort 

study that recruited 6,814 participants over two years (2000 – 2002), aged 45 to 84 years old 

and free from known cardiovascular disease with the aim of better understanding subclinical 

cardiovascular disease processes. In the longitudinal follow-up of this cohort, spanning 

approximately 10 years, extensive phenotyping of the cohort population was performed over 

five examinations. 4,716 participants of the 6,814 originally enrolled participated in the fifth 

examination (MESA 5, 2010 – 2012). Of those, 3,015 underwent cardiac MRI (Figure 1). 

All participants provided signed informed consent. The study design and protocol were 

approved by the Institutional Review Boards of all participating institutions. T1 mapping 

using the modified Look-Locker inversion recovery sequence (MOLLI) was performed in 

1,345 participants at 5 clinical sites were able to perform the protocol (Johns Hopkins 

University, Baltimore, Maryland; University of Minnesota, Minneapolis, Minnesota; 

Northwestern University, Chicago, Illinois; Wake Forest University, Winston-Salem, North 

Carolina; and University of California, Los Angeles, California). For the purposes of this 

analysis, patients with a self-reported condition that could modulate levels of non-specific 

inflammatory markers and render them non-representative of chronic baseline levels of 

systemic inflammation were excluded (N=550). These conditions included self-reported of a 

history of fever, upper respiratory tract infection, pneumonia, bronchitis, seasonal allergy, 

tooth infection, urinary tract infection, gout flare or arthritis flare within two weeks prior to 

baseline serum collection. Furthermore, 23 (1.7%) participants who had T1 measures of 

diffuse fibrosis at exam 5 had missing variables and were additionally excluded from this 

analysis, leaving 772 participants to constitute the final study population (Figure 1).

Cardiac Magnetic Resonance Imaging Protocol at MESA 5

The MRI protocol used for evaluation of myocardial fibrosis in MESA exam 5 has been 

previously described.9 Briefly, participants with estimated glomerular filtration rate ≥ 45 

mL/min (≥ 60 mL/min for participants enrolled at Northwestern University) and with no 

history of allergic reactions to contrast agents underwent a contrast enhanced MRI 

examination using 1.5 Tesla scanners (Avanto and Espree, Siemens Medical Systems, 

Erlangen, Germany) with a 6-channel anterior phased array torso coil and corresponding 

posterior coil elements. Left ventricular function, mass and dimensions were determined 

using a cine steady state free precession sequence where 12 short-axis slices, 1 four-chamber 

view and 1 two-chamber view were acquired. The MOLLI Sequence was used to assess 

diffuse myocardial fibrosis.10 1 short-axis MOLLI sequence was performed during end-

expiratory apnea before contrast administration and 12 and 25 minutes following an 

intravenous bolus injection of Gadolinium–diethylene triamine pentaacetic acid (0.15 

mmol/kg [Magnevist, Bayer Healthcare Pharmaceuticals, Montville, New Jersey]). The 

MOLLI sequence consisted of 3 consecutive inversion recovery-prepared, 

electrocardiography-synchronized Look-Locker trains. Each train was preceded by an 

inversion pulse at a specific inversion time (100 ms, 200 ms and 350 ms) and was followed 

by multiple single shot steady state free precession images in consecutive heartbeats. A total 

of 11 images in 17 heartbeats were acquired per sequence. The same trigger delay used in 

end diastole was applied for all acquired images. Uniform scanning parameters were 

deployed across the five centers and included: flip angle = 35º; echo time = 1.1 ms; 
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repetition time = 2.2 ms; field of view: 360 × 360 mm; matrix = 192 × 183; slice thickness = 

8 mm; and generalized auto calibrating partially parallel acquisitions factor = 2.

Image Analysis and T1 Measures

All acquired images were transferred to the central core MRI lab (Johns Hopkins University, 

Baltimore, Maryland) where post-processing and analysis of images was performed in a 

blinded fashion by MRI-proficient researchers at dedicated workstations. T1 maps were 

constructed offline using MASS research software (Department of Radiology, Leiden 

University Medical Center, Leiden, Netherlands). Using the Levenberg-Marquardt 

algorithm, a 3-parameter curve of the MOLLI source images was fitted and T1 times 

calculated. For each of the three time points (1 precontrast and 2 postcontrast), a region of 

interest was manually drawn around the core myocardium, excluding both the epicardium 

and blood pool at either end, which was used to calculate the myocardial T1 time for each 

subject. As a result, three myocardial T1 measures were calculated reflecting native T1 and 

postcontrast T1 at 12 minutes and at 25 minutes. A similar method was used to calculate T1 

blood times with regions of interest encircling the blood pool at end diastole. The slope of 

the line determined by plotting 1/T1myo vs. 1/T1blood at the three predetermined time 

points was used to calculate the partition coefficient. The extracellular volume fraction 

(ECV) was then calculated by multiplying the partition coefficient by [1-hematocrit]. Data 

on hematocrit levels at the time of the MRI exam was only available for 369/772 (47.8 %) of 

the participants included in this study which restricted ECV measurements, thus we 

generated the synthetic ECV based on the longitudinal relaxation rate of blood.11 Synthetic 

ECV has a great correlation to conventional ECV and is associated to cardiovascular 

outcomes.11 We opted to use native T1 and synthetic ECV as our reference to estimate 

diffuse IMF.12 The greater the ECV percentage and T1 time, the greater the IMF amount.2

Biomarkers

CRP, IL6 and fibrinogen were measured in fasting serum samples drawn at baseline in all 

participants enrolled in MESA. All serum sample handling and storage as well as biomarker 

measurements were completed at the Laboratory for Clinical Biochemistry Research at the 

University of Vermont using standardized procedures.13 Previous studies have demonstrated 

a correlation between serum and myocardial cytokine levels indicating that non-invasive 

serum biomarkers can be used as surrogate measurements for the cardiac inflammatory 

milieu.14, 15

CRP was measured using the BNII nephelometer (N High Sensitivity CRP; Dade Behring 

Inc., Deerfield, IL), which uses a particle enhanced immunonephelometric assay to measure 

levels of CRP. The reported assay range is 0.175 – 1,100 mg/L with reported intra-assay and 

inter-assay coefficient of variation ranging from 2.3–4.4 % and 2.1–5.7%, respectively. 

Normal expected values of CRP in healthy adults, per the manufacturer, are ≤ 3 mg/L.

IL6 was measured by ultra-sensitive sandwich ELISA (Quantikine HS Human IL6 

Immunoassay; R&D Systems, Minneapolis, MN) using antibody-based colorimetric 

detection. The detection range is 0.156–10.0 pg/mL with a lower detection limit of <0.0094 
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pg/mL and a laboratory coefficient of variation of 6.3%. According to the manufacturer, 

normal expected values of IL6 in healthy adults range from 0.24 to 12.5 pg/mL.

Fibrinogen antigen was measured using the BNII nephelometer (N Antiserum to Human 

Fibrinogen; Dade Behring Inc., Deerfield, IL). The amount of fibrinogen present in the 

sample was quantitatively determined by an immunochemical reaction. The reported intra-

assay and inter-assay coefficient of variation are 2.7% and 2.6%, respectively. Normal 

expected values for fibrinogen in healthy adults, per the manufacturer, are between 180 – 

350 mg/dL.

Statistical Analysis

The cohort was stratified by sex for all analyses. Continuous variables were assessed for 

normality using the Shapiro-Wilk test and graphical plots. Accordingly, in order to better fit 

a linear relationship between the variables, CRP and IL6 were logarithmic transformed for 

this analysis. Continuous variables with a normal Gaussian distribution are summarized as 

mean ± SD. Discrete variables are presented as count and relative frequency (%). Locally 

weighted scatterplot smoothing method was used to assess the linearity of the association of 

the three baseline inflammatory markers with ECV and native T1. Multivariable linear 

regression was implemented to assess the association between ECV and baseline fibrinogen, 

Log-transformed CRP and Log-transformed IL6 as well as the association between native 

T1 and the same variables modeled as continuous variables. Models were constructed in 

which the covariates included reflect baseline clinical measurements at the time of 

measurement of inflammatory markers and MRI measurements at MESA 5. Additional 

models are available in the supplemental material (unadjusted, adjusted for demographics, 

adjusted for demographics and traditional risk factors and a full adjusted model stratified by 

ethnicity, please see http://hyper.ahajournals.org.). A two-sided p <0.05 was considered 

statistically significant. All analyses were done using STATA 15 (College Station, TX: 

StataCorp LP).

Results

The MESA sub-population included in this analysis was comprised of 772 participants who 

had complete baseline data as well as follow-up measures of myocardial T1 time, including 

446 (57.8%) males and 326 (42.2 %) females. Baseline characteristics of the study 

population, stratified by sex, are presented in Table 1. Mean age of males was 59.3 with 

54.5%, 21.7%, 9.9% and 13.9% being Caucasian, African American, Chinese American and 

Hispanic, respectively. Females had a mean age of 58.3 and a racial distribution of: 50.9 % 

Caucasians, 23% African American, 13.5 % Chinese American and 12.6 % Hispanic. 

Females had a higher percentage of non-diabetics than male (85.6% and 76.7%, respectively, 

p<0.05), lower percentage of impaired fasting glucose and diabetic, had better smoking 

profile (58.9% never smoking and 41.5% in males, p<0.05), lower diastolic blood pressure 

(67.6 mmHg and 75.3 mmHg in males, p<0.05) and higher high-density lipoprotein levels 

than male (56.4 mg/dl and 44.2 mg/dL, respectively, p<0.05). Moreover, cardiac MRI 

measures showed higher LV ejection fraction, ECV percentage and native T1 values in 

females and higher LV end systolic and diastolic volumes and LV mass in males (p<0.05). 
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Females had higher baseline CRP and fibrinogen levels than males (3.9 mg/L, 337.7 mg/dL 

and 2.1 mg/L, 318.3 mg/dL, respectively) (Table 1).

Significant associations between IL6 levels and ECV percentages were found in males. One 

standard deviation increment of log-transformed IL6 levels was associated with 0.4% higher 

ECV (β= 0.4; p=0.05). However, no significant association was found between the other 

inflammation markers tested (fibrinogen and CRP) and ECV in males. Among males 

without myocardial scar, previous myocardial infarction or clinical HF, a one standard 

deviation increment in the log-transformed CRP levels was associated with 4.9 ms higher 

native T1 (β= 4.9; P=0.03). (Table 2). However, there was no association between 

inflammatory markers levels and ECV or native T1 values in females (Table 2) and the 

associations between markers of systemic inflammation and IMF in males and females were 

independent of body mass index.

Discussion

To our knowledge, this is the first multi-center and multi-ethnic population-based study to 

address the association between systemic inflammation and IMF estimated by T1 mapping, 

shedding light on alternate pathologic pathways related to IMF. Increased Interlukin-6 and 

C-reactive protein levels were associated with higher IMF measures in males. There was no 

association of the three biomarkers of systemic inflammation (CRP, IL6 and fibrinogen) and 

IMF in females. IMF measured by T1 mapping is a novel and highly sensitive marker of 

early cardiovascular remodeling with established prognostic significance for cardiovascular 

outcomes.2, 12 Identifying inflammation as a potential pathogenic pathway associated with 

IMF in a population free of known cardiovascular disease may help in better understanding 

the early pathways contributing to the pathogenesis of HF and point out possible novel 

therapeutic targets to curtail the rising incidence of HF.

Inflammation and Interstitial Myocardial Fibrosis

The myocardial syncytium is embedded in a rich ECM. An intricate interaction of the 

cellular components of the ECM, including supporting fibroblasts, resident inflammatory 

cells, endothelial cells and cardiomyocytes, dictates the composition and volume of the 

underlying proteinaceous matrix. Pathologic states associated with increased IMF are 

characterized by expansion of the ECM. This may occur as a primary process mediated by 

cellular constituents of the ECM or as a response to apoptotic or necrotic myocardial cell 

loss.1 Multiple molecular pathways such as the renin-angiotensin-aldosterone system, the 

adrenergic axis, inflammatory cytokines, transforming growth factor beta/Smad signaling 

and other growth factor mediated pathways have been shown to contribute to the fibrogenic 

process.4

The pro-inflammatory cytokines, interleukin 1, 6 and tumor necrosis factor-alpha have been 

reported in multiple studies as integral components of the fibrogenic pathway in the heart 16. 

IL6 levels in post myocardial infarction individuals were associated with infarct size as well 

as ventricular remodeling remote from the infarct site. Furthermore, administration of IL6 

neutralizing antibodies following myocardial infarction in mice was shown to attenuate LV 

remodeling both at the infarct site and remotely.17 Similarly, elevated levels of CRP have 
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been associated with increased LV remodeling post myocardial infarction18 with subsequent 

reduction of LV remodeling following selective CRP apheresis in a porcine model.19 Plasma 

levels of CRP and fibrinogen have been shown to be associated with incidence of 

symptomatic HF.20 Additionally, fibrinogen has been associated with subclinical diastolic 

dysfunction in hypertensive patients.21 In population-based studies correlations between 

circulating markers of fibrosis and inflammatory markers have been reported,8 and were 

associated with poorer cardiovascular outcomes.22

IL6 was positively associated with myocardial fibrosis assessed by ECV in males. However, 

no significant association between ECV and CRP or fibrinogen levels was demonstrated in 

males. Additionally, native T1 levels were positively associated with CRP but not IL6 or 

fibrinogen in males. The discrepancy in associations between markers of systemic 

inflammation and measures of IMF namely, ECV and native T1 time is intriguing. Notably, 

native T1 and ECV, despite a tight correlation, are affected differentially by changes in the 

intra- and extra-cellular compartments. ECV measures the extracellular volume fraction, 

while native T1 measures both the intra and extracellular spaces2, 12. Thus ECV, may be 

more sensitive and specific to changes in the extracellular space. Native T1 time, albeit not a 

perfect measure of changes in the extracellular volume, may serve as a surrogate marker of 

IMF in participants with renal dysfunction who are unable to receive intravenous 

gadolinium-based contrast which precludes measurement of ECV in these individuals12. 

Changes in T1 time are usually presumed to be secondary to changes in the extracellular 

compartment and for these reasons native T1 was included as an endpoint in this analysis. 

The utility of native T1 time has been corroborated in recent studies.23, 24 In addition, 

previous studies associating inflammatory markers and myocardial fibrosis used individuals 

with known inflammatory diseases, showing a strong correlation between disease activity, 

IMF and subclinical impaired ventricular function.25, 26 MESA was designed primarily to 

evaluate subclinical cardiovascular diseases and a lower systemic inflammation level is 

expected in its participants than the aforementioned samples. A greater and sustained 

inflammatory status may be necessary to identify an association between inflammatory 

markers and all T1 mapping measures, which is unlikely in our cohort, and more resembles 

the general population regarding systemic and subclinical inflammation status.

Sex, Inflammation and Interstitial Myocardial Fibrosis

Despite having higher CRP and fibrinogen levels at baseline, these inflammatory markers 

were not associated to myocardial fibrosis in females. The mechanisms for development and 

progression of myocardial fibrosis in females are not completely known and probably result 

from multiple and combined factors. Gender differences in myocardial fibrosis patterns have 

been attributed to genetic, hormonal and environmental factors. Genes with prominent roles 

in ventricle remodeling have distinct regulation between sexes. Kararigas et al. showed 

genes suppression in hypertrophied women’s heart leading to a repression of chemokine- 

and cytokine-related and inflammatory pathways.27 Furthermore, estrogen has been 

described to suppress vascular inflammation by downregulating proinflammatory molecules 

as cytokines and adhesion molecules, subsequently protecting the myocardial from 

inflammation and fibrosis.7, 28 Besides that, there are major sex differences in heart structure 

(size, physiology and contractile properties), response to volume or pressure overload and 
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response to aging.9, 27, 29 Finally, there are other variables significantly different between 

sexes which could influence ventricle remodeling such as external exposures and 

cardiovascular risk factors as a consequence of lifestyle.7, 27 The effect of all those elements 

together might modulate or overlap inflammation’s role in myocardial fibrosis in female.

Interstitial Fibrosis and Cardiovascular Disease

IMF is a phenotypic expression of an underlying disease process and has been associated 

with subclinical myocardial dysfunction as well as a prognostic marker for cardiovascular 

events dysfunction.30–32 Myocardial fibrosis in animal and human studies is associated with 

increased ventricular stiffness, worsening ventricular diastolic and systolic function as well 

as abnormal cardiac remodeling. In a recent population-based study increased IMF has been 

associated with reduced systolic LV shortening independent of LV mass and volume30. 

Furthermore, IMF in females correlated with greater diastolic dysfunction and preserved 

ejection fraction whereas in males it was associated with reduced LV torsion and lower 

ejection fraction.30 IMF is a reversible intermediate phenotype that precedes adverse 

cardiovascular outcomes if left untreated.31, 32 Diagnostic strategies using reliable and 

noninvasive tools such as native T1 and ECV could enable the early identification of IMF 

and development of targeted therapies to block contributing pathogenic pathways will 

provide an opportunity to meaningfully impact the HF epidemic.

Limitations

Limitations affecting our analysis include the fact that inflammatory markers were only 

measured at baseline and thus we were not able to account for possible changes of levels of 

circulating inflammatory markers during follow-up. Furthermore, despite comprehensive 

adjustment for multiple established cardiovascular risk factors, we cannot certainly exclude 

the presence of unmeasured confounders that we could not account for them. Finally, native 

T1 and ECV have been used to measure myocardial fibrosis but they are not specific for 

single diseases and their results might be evaluated in the context of specific clinical 

scenarios.12 ECM expansion usually is secondary to increased fibrosis, but may in some 

cases be due to other causes such as edema, hypertrophy or other infiltrative cardiac 

disorders.2 On the other hand, these techniques are reliable and noninvasive options to 

evaluate myocardial fibrosis and native T1 does not need contrast injection, being an option 

for individuals with renal impairment.

Conclusion

This study demonstrates a positive association between IL6 and CRP levels and diffuse 

myocardial fibrosis, as evaluated by cardiac MRI after a ten-year follow-up exam in a large 

multi-ethnic population cohort (MESA study). This association was present in males after 

adjustment for age, ethnicity, traditional cardiovascular risk factors and for LV structural and 

functional parameters.

Perspectives

Cardiac remodeling is an important factor in the development of cardiomyopathies and is 

related to HF and cardiovascular events. IMF is an important remodeling feature and is 
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associated with poor prognosis. The pathways to developing IMF and the associated factors 

are not completely understood and there are few population and multiethnic studies on this 

subject. Our study demonstrated the association of inflammatory markers and myocardial 

fibrosis detected by cardiac magnetic resonance imaging. This study stimulates future 

investigation to determinate the role of chronic inflammation in generating IMF in humans 

and therefore focus efforts in avoiding its development.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Novelty and Significance

What is new?

This is the first population based multiethnic study evaluating the association between 

inflammatory markers and IMF assessed by cardiac MRI with a ten year’s follow up.

What is relevant?

The role of inflammation in the pathogenesis of hypertension has been progressively 

recognized and hypertension is associated with cardiac remodeling features.

Our results demonstrate the association between inflammatory markers and IMF, both 

related to hypertension.

Summary

This study demonstrated the association between inflammatory markers and IMF in a 

large multiethnic study. Both factors play a role in cardiomyopathies pathophysiology, 

determining a worse prognosis and suggesting that controlling the chronic inflammation 

could decrease adverse cardiac remodeling features.
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Figure 1. 
Flowchart delineating inclusion and exclusion criteria of the study population.

CRP: C-Reactive Protein, ECV: Extracellular Volume Fraction; IL6: Interleukin 6, MESA: 

Multi-Ethnic Study of Atherosclerosis, MOLLI: Modified Look-Locker Inversion MRI: 

Magnetic Resonance Imaging.

*Some participants had data for more than one variable missing.
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Table 1.
Baseline Characteristics Stratified by Sex

Characteristics Males (N=446) Females (N=326)

Age (years) 59.3 (SD 8.9) 58.3 (SD 8.9)

Body Mass Index (kg/m2) 28.1 (SD 4.1) 27.6 (SD 5.7)

Race (%)

Caucasian 243 (54.5) 166 (50.9)

African American 97 (21.7) 75 (23.0)

Chinese American 44 (9.9) 44 (13.5)

Hispanic 62 (13.9) 41 (12.6)

Cigarette Smoking (%)*

Never 185 (41.5) 192 (58.9)

Former 208 (46.6) 98 (30.1)

Current 53 (11.9) 36 (11.0)

Diabetes Status (%)*

Non-diabetic 342 (76.7) 279 (85.6)

Impaired Fasting Glucose 61 (13.7) 27 (8.3)

Untreated Diabetes 14 (3.1) 4 (1.2)

Treated Diabetes 29 (6.5) 16 (4.9)

Systolic Blood Pressure (mmHg) 122.0 (SD 16.1) 120.6 (SD 22.9)

Diastolic Blood Pressure (mmHg) * 75.3 (SD 8.9) 67.6 (SD 10.3)

Hypertension Medication (%) 123 (27.6) 86 (26.4)

Cholesterol (mg/dL) * 188.7 (SD 34.6) 200.7 (SD 36.5)

LDL (mg/dL) 117.9 (SD 30.4) 117.9 (SD 30.4)

HDL (mg/dL) * 44.2 (SD 10.6) 56.4 (SD15.1)

Triglycerides (mg/dL) 134.6 (SD 78.3) 125.9 (SD 74.1)

Lipid Lowering Medication (%)* 86 (19.3) 43 (13.2)

LV Ejection Fraction (%) *† 59.3 (SD 7.5) 63.9 (SD 5.9)

LV End Systolic Volume index (mL/ m2) *†‡ 28.6 (SD 10.4) 22.5 (SD 5.7)

LV End Diastolic Volume index (mL/ m2) *†‡ 69.3 (SD 15.7) 62.1 (SD 10.7)

LV Mass index (g/m2) *†‡ 73.1 (SD 11.9) 57.7 (SD 9.0)

ECV (%)*† 26.7 (SD 3.1) 27.4 (SD 2.5)

Native T1 (ms) *† 970.6 (SD 39.6) 985.8 (SD 44.2)

Interleukin 6 (pg/mL) 1.3 (SD 1.1) 1.3 (SD 1.0)

C Reactive Protein (mg/L) * 2.1 (SD 3.2) 3.9 (SD 4.4)

Fibrinogen (mg/dL) * 318.3 (SD 57.6) 337.7 (SD 65.8)

HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein; LV: Left Ventricle; ECV: Extracellular Volume fraction; SD: Standard deviation

*
p value < 0.05 comparing men and women characteristics
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†
Variables were measured during MESA 5 exam; All other variables reflect MESA 1 baseline values

‡
LV volumes and mass are indexed to body surface area
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