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Abstract

Introduction—~Pericardial fat is emerging as an important parameter for cardiovascular risk
stratification. We extended previously developed quantitation of thoracic fat volume (TFV) from
non-contrast coronary calcium (CC) CT scans to also quantify pericardial fat volume (PFV) and
investigated the associations of PFV and TFV with CC and the Metabolic Syndrome (METS).

Methods—TFV is quantified automatically from user-defined range of CT slices covering the heart.
Pericardial fat contours are generated by spline interpolation between 5-7 control points, placed
manually on the pericardium within this cardiac range. Contiguous fat voxels within the pericardium
are identified as pericardial fat. PFV and TFV were measured from non-contrast CT for 201 patients.
In 105 patients, abdominal visceral fat area (VFA) was measured from an additional single-slice CT.
In 26 patients, images were quantified by 2 readers to establish inter-observer variability. TFV and
PFV were examined in relation to Body Mass Index (BMI), waist circumference and VFA, standard
coronary risk factors (RF), CC (Agatston score >0) and METS.

Results—PFV and TFV showed excellent correlation with VFA (R=0.79, R=0.89, p <0.0001), and
moderate correlation with BMI (R=0.49, R=0.48, p<0.0001). In 26 scans, the inter-observer

variability was greater for PFV (8.0 = 5.3 %) than for TFV (4.4 £ 3.9 %, p = 0.001). PFV and TFV,
but not RF, were associated with CC [PFV: p=0.04, Odds Ratio 3.1; TFV: p<0.001, OR 7.9]. PFV
and TFV were also associated with METS [PFV: p<0.001, OR 6.1; TFV p<0.001, OR 5.7], unlike
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CC [OR=1.0 p =NS] or RF. PFV correlated with low-HDL and high-glucose; TFV correlated with
low-HDL, low-adiponectin, and high glucose and triglyceride levels.

Conclusions—PFV and TFV can be obtained easily and reproducibly from routine CC scoring
scans, and may be important for risk stratification and monitoring.
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Introduction

Methods

Regional visceral fat distribution may contribute to an unfavorable metabolic and
cardiovascular risk profile 1 2. Pericardial fat, a local visceral fat depot surrounding coronary
arteries, may contribute to the development of coronary atherosclerosis through local
production of inflammatory cytokines 3-> and is emerging as an important parameter for further
cardiovascular risk stratification 1 2,

Non-contrast cardiac computed tomography (CT) has been increasingly used during the past
15 years, with the principal goal of identifying patients at risk of having obstructive coronary
artery disease based on the presence and severity of coronary calcium, a marker of subclinical
coronary atherosclerosis. Pericardial and thoracic fat are routinely imaged by non-contrast CT.
It has been shown that thoracic fat volume (TFV) correlates with abdominal visceral fat, a
known cardiovascular risk factor ® 7. Pericardial fat quantified from non-contrast CT was
shown to be associated with the presence of coronary calcium 3: 5 and coronary artery disease
8. Ding et al have shown that pericardial fat quantified manually from non-contrast CT from
a 45 mm-slab about the left main coronary artery was independently associated with coronary
calcium 5. Recently, Mahabadi et al have reported that pericardial fat volume (PFV) quantified
from non-contrast CT is independently associated with cardiovascular events °. To date,
epidemiological studies of pericardial and thoracic fat used manual quantification of fat
volumes, atime-consuming process subject to inter-observer variability. Currently, no software
tool for quantification of pericardial fat is available. We have previously developed a software
method (QFAT) for semi-automated quantification of TFV from non-contrast cardiac CT, and
demonstrated that TFV quantified by this method shows excellent correlation with abdominal
visceral fat 7. In this study, we extended our previously developed method thoracic fat
quantification to compute PFV separately using fast tracing of pericardial contours and
investigated the associations of CT-measured PFV and TFV with coronary calcium and the
metabolic syndrome.

Patients and Imaging protocol

Our study was a retrospective analysis of 201 sequential non-contrast CT scans, from patients
scanned under the EISNER (Early Identification of Subclinical Atherosclerosis using Non-
invasivE Imaging Research) study performed at the Cedars-Sinai Medical Center. In the
EISNER study, clinical, biochemical, and non-contrast CT data from individuals with coronary
risk factors but without known coronary artery disease (CAD) were collected. Table 1 lists the
patient characteristics. Non-contrast CT scans were acquired using either an Electron Beam
CT (EBCT) scanner (e-Speed, manufactured by GE Healthcare, Milwaukee, WI) or a
Multislice CT (MSCT) scanner (Somatom Volumezoom, manufactured by Siemens Medical
Solutions, Forcheim, Germany). The study was conducted according to the guidelines of the
Cedars-Sinai Medical Center Institutional Review Board, and all patients gave written
informed consent for retrospective use of their data.

Atherosclerosis. Author manuscript; available in PMC 2011 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dey et al.

Page 3

Imaging and coronary calcium scoring—Each complete scan contained 50-60
contiguous, non-overlapping, 512x512 matrix slices over a 35-cm field of view. The pixel size
was 0.68x0.68 mm. For each patient, the scan was obtained in asingle breath-hold and extended
from the aortic arch to the level of the diaphragm. Depending on the heart rate, ECG triggering
was set to 45%-60% of the RR interval. For EBCT, images were obtained with 100-ms exposure
time and 3-mm-thick slices. For MSCT, 120 kVp was used 10, and the slice thickness was 2.5
mm. MSCT scans were acquired with prospective ECG-gating. Each scanner was calibrated
daily using both air and water phantoms. All CT images were reviewed by an experienced
cardiac imaging physician. Each scan was analyzed using semi-automatic commercially
available calcium scoring software (Sclmage, Inc., Los Altos, CA). The total Agatston
coronary calcium score (CCS) 11 for each scan was measured as the sum of calcified plaque
scores of all the coronary arteries. In 105 patients, an additional single transverse CT-slice was
acquired following cardiac CT acquisition, at the L4 to L5 level of the abdomen for abdominal
fat assessment, as described previously 7+ 12+ 13. DICOM images were then transferred to a
research workstation for fat quantification.

Pericardial, Thoracic and Abdominal Visceral Fat Quantification

We defined pericardial and thoracic fat as follows: Pericardial fat refers to all adipose tissue
enclosed by the pericardium, including the epicardial fat surrounding the coronary arteries 3
9. As in most recent studies, it is defined as the fat depot surrounding the coronary arteries.
Total thoracic fat refers to the adipose tissue surrounding the heart enclosed by the rib-cage
and above the diaphragm, and includes pericardial fat °.

Pericardial and thoracic fat quantitation was performed by QFAT software developed at the
Cedars-Sinai Medical Center. The software is written in C++ includes algorithms for automatic
segmentation of the thoracic cavity and heart, and quantification of pericardiac or thoracic fat,
which we have already described 7. In our algorithm, thoracic fat is limited in the posterior by
the descending aorta or the top of the spine, whichever is higher. To allow quantification of
the pericardial and thoracic fat at the same time, image data was processed as follows. First,
the upper slice limit, marked by bifurcation of the pulmonary trunk, and lower slice limit,
identified as the last slice containing any portion of the heart, were manually chosen from visual
review of the CT images. Next, an experienced reader scrolled through the slices between upper
and lower heart limit and if the pericardium was visualized, placed 5-7 control points on the
pericardium in transverse view. From the control points, piecewise cubic Catmull-Rom spline
functions 14 were automatically generated to obtain a smooth closed pericardial contour (Figure
1(a)). If in a particular slice the pericardium was not visualized (for example, in the superior
slices close to the upper limit), this interaction was not necessary, and fat voxels adjacent to
the heart were identified automatically following automated cardiac segmentation’. Following
selection of cardiac limits and placing of control points, pericardial and thoracic fat
quantification was automated, initiated with a single button-click. Contiguous 3D voxels
between the Hounsfield Units (HU) limits of (—190, —30) were defined as fat voxels by default;
this CT attenuation range for adipose tissue has been validated by previous investigators 6
12: 13+ 15 and could be modified by the user if needed. PFV and TFV were reported in cm3.

Abdominal visceral fat processing was performed manually by an expert reader on the single-
slice abdominal CT series, as described previously 7. The manual step consisted of drawing a
closed region-of-interest (ROI) to separate subcutaneous and visceral fat. Connected voxels
within the CT attenuation range of —190 to —30 HU were identified as fat 12+ 16. Fat voxels
inside the drawn ROI were classified as visceral fat and those outside were classified as
subcutaneous fat. For each patient with single-slice CT, visceral fat area (VFA) and
subcutaneous fat area (SFA) in cm? were quantified.
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Assessment of Risk factors and the Metabolic Syndrome

Prior to CT imaging, a fasting lipid profile (total cholesterol, HDL cholesterol, and
triglycerides, with calculated LDL cholesterol) and glucose were obtained on each study
participant using a Cholestech (Hayward, California) desktop chemical analyzer. Weight,
height (for calculation of body mass index (BMI) — weight in kg/ height squared in meters),
and two readings of blood pressure (with mean systolic and diastolic readings used for analysis)
were also measured. A brief medical history was collected to assess prior history of cardiac
disease, diabetes, typical cardiovascular event risk factors, and medication usage. Diabetes was
defined as a self-reported history of being told by a physician that diabetes was present or
having a fasting glucose of 126 mg/dl or greater. Smoking was defined as self-reported history
of current smoking. Waist circumference measurements (measured by tape to the nearest 0.1
cm) were available for 127 patients.

Presence of metabolic syndrome (METS) was defined as recommended by the recent joint
American Heart Association-National Heart Lung Blood Institute statement 17, based on the
Third Adult Treatment Panel (ATP I11) criteria of the National Cholesterol Education Program
(NCEP) 18, with the modification of replacing waist circumference cutpoints with body-mass
index (BMI), as previously described by our center 19 Therefore, patients were required have
at least three of the following criteria to have METS: i) BMI of 30 kg/m? or greater (in lieu of
using ATP waist circumference cutpoints, which were not available for all patients in our study
sample); ii) serum triglycerides of at least 150 mg/dl or drug treatment for elevated
triglycerides ; iii) HDL cholesterol levels of <40 mg/dl in men and <50 mg/dl in women or
drug treatment for reduced HDL cholesterol ; iv) impaired fasting glucose of at least 100 mg/
dl or drug treatment for elevated glucose; or v) blood pressure of at least 130/85 mm Hg or
drug treatment for hypertension 17. A published analysis of the Third National Health and
Nutrition Examination Survey showed a high concordance of obesity at or above our BMI
cutpoint and a high waist circumference as defined by NCEP |11 criteria 20, lending support
to the validity of this modification. Blood serum was available for 100 of the 201 patients. For
these patients, C-reactive protein and adiponectin were measured from blood serum by Biosite
(San Diego, CA).

Statistical Methods

Statistical analyses were performed using Analyse-it (www.analyse-it.com, Analyse-it
Software Ltd, Leeds, UK) and STATA (Version 10, www:.stata.com, StataCorp LP, Texas,
USA) software packages. All continuous variables were expressed as mean + standard
deviation (s.d.). Groupwise comparisons were performed with one-way analysis of variance
(ANOVA), with Bonferroni correction between pairs. PFV and TFV were not normally
distributed and were log-transformed to base 2; the Agatston score was normally distributed.
Multivariable logistic regression was performed to examine association of PFV and TFV with
CCS (Agatston score >0), METS and presence of combined METS and Diabetes Mellitus.
Separate multivariable statistical logistic regression tests were needed to examine association
of PFV and TFV with the outcome variables; since TFV and PFV are dependent measures
(TFV includes PFV). These tests have been termed “TFV Analysis” and “PFV Analysis” in
the tables. For the regressions using METS as outcome, HDL, triglycerides were omitted since
they were part of the METS definition. Presence of diabetes could not be used as outcome since
only 36/201 (18%) of patients had diabetes in our study. Presence of arterial hypertension was
adjusted by self-reported usage of medication for lowering hypertension. A p-value of <0.05
was considered statistically significant.
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Processing time ranged from 7-11 minutes for pericardial contour tracing and was less than 20
seconds for automated quantitation of TFV on a standard 2.5 GHz personal computer running
Windows XP. Figure 1 (b) shows an example of fat quantification from our study. Mean PFV
and TFV values for all 201 studies were 87.3 + 43.7 cm3 and 189.6 + 109.1 cm3, respectively.
There was excellent correlation between PFV and TFV (R=0.87, p<0.0001), with a best-fit
linear relationship of y=2.14x. In the 26 scans analyzed by both observers, the inter-observer
variability was significantly greater for PFV (8.0 £ 5.3 %) than for TFV (4.4 +3.9%, p =
0.001). For TFV, each observer was required to only choose the limits of the heart. For PFV,
each observer needed to trace pericardial contours after choosing the heart limits, which
resulted in higher observer variability and longer processing time.

Figure 2(a) shows the correlation of PFV and TFV with VFA quantified from single-slice
abdominal CT. PFV and TFV showed strong correlation with VFA, with TFV showing
significantly stronger correlation (R=0.89 vs. R=0.79, p < 0.01). Correlation with BMI was
moderate for both PFV and TFV (R=0.49, R=0.48, p<0.0001). PFV and TFV correlated
similarly with CCS. TFV had greater correlation to the coronary calcium score compared to
PFV (R=0.29 for TFV, R=0.21 for PFV, p <0.0001). However, this difference in correlation
coefficient was not statistically significant (p = 0.39). Similar correlation has been shown by
Ding et al (R = 0.32, p < 0.0001) for 159 subjects from the MESA study .

Figure 2(b) shows PFV and TFV for patients grouped according to presence of coronary
calcium. PFV and TFV were significantly different for patients with and without coronary
calcium (p = 0.006). Figure 3 (appendix) shows PFV and TFV for patients with no coronary
calcium and with coronary calcium in the four standard CCS categories: 1-9, 10-99, 100-399,
400 and greater; PFV and TFV were significantly different across the groups (p=0.0001).

Table 2(a) shows the association of PFV and TFV with presence of coronary calcium in
comparison with standard pre-scan cardiovascular risk factors and obesity parameters. From
Table 2, a doubling of PFV and TFV showed higher association with coronary calcium than
standard risk factors (p = 0.01, odds ratio 2.4 for logo(PFV); p < 0.001, odds ratio 3.8 for
logy(TFV) ).

In our patient population, 60/201 patients had the metabolic syndrome and 75/201 patients had
metabolic syndrome or diabetes. Figure 2(c) shows PFV and TFV for patients grouped
according to presence of the metabolic syndrome. PFV and TFV were significantly different
for patients with and without METS (p=< 0.0001). Table 2(b) shows association of PFV and
TFV with METS in comparison with standard pre-scan risk factors and CCS. Table 2(c) shows
association of PFV and TFV with combined METS and diabetes compared with standard risk
factors and CCS. PFV and TFV showed a significantly higher association with both METS
and combined METS and diabetes than standard risk factors or CCS. In all patients, TFV and
PFV showed significantly higher association with coronary calcium than BMI (p=0.008, odds
ratio 2.5 for log, (PFV); p<0.001, odds ratio 4.3 for logs (TFV)). In 127 patients, waist
circumference was measured with tape measure prior to the scan and we considered the
association of PFV, TFV with coronary calcium compared with BMI, measured waist
circumference and waist-height ratio. In these patients, TFV showed significant association
with coronary calcium compared to these three obesity measures (p = 0.003, odds ratio 3.3 for
log, (TFV)) but PFV was not significant (p = 0.13, odds ratio 1.8 for log, (PFV)).

Table 3 shows the Spearman rank correlation of PFV and TFV with serum biomarkers.

Correlation with serum biomarkers, when significant (p<0.05), was moderate to weak, similar
to a recent study by Greif et al 21. PFV showed inverse correlation with HDL (R = —0.27, p =
0.0001) and correlation with glucose (R = 0.31, p< 0.0001). TFV showed inverse correlation
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with HDL (R = —0.33, p = 0.0001) and adiponectin (R = —0.21, p=0.03), correlation with
triglycerides (R = 0.17, p = 0.01), and glucose (R = 0.31, p < 0.0001).

Discussion

Our study indicates that computer-aided quantification of PFV and TFV can be performed from
non-contrast coronary calcium scans with TFV being performed almost automatically with
high reproducibility and PFV requiring moderate user interaction. We have previously
demonstrated the accuracy of the semi-automated quantitation, TFV, showing excellent
agreement with QFAT and expert manual processing ’. “Pericardiac fat” in the previous paper
actually equates to TFV in the current manuscript; we revised this term to TFV to correctly
differentiate it from PFV and to be more consistent with subsequent publications on this topic
3,9, PFV is essentially manual measurement by drawing closed pericardial contours, followed
by fat quantitation using standard preset fat thresholds. PFV measurement was not available
in QFAT at the time of our previous publication’; this is its first description. To our knowledge,
this is the first report of a tool which allows fast quantification of both PFV and TFV from the
non-contrast CT scan at the same time; such a tool could potentially advance existing
techniques for cardiovascular risk assessment, both in clinical research and in clinical practice.
We showed that PFV and TFV correlate similarly with CCS, and both PFV and TFV are
strongly associated with the presence of coronary calcium, unlike standard risk factors.
Additionally, PFV and TFV are strongly associated with METS and combined METS and
diabetes, unlike standard risk factors and CCS. Compared to PFV, TFV has the advantage of
automatic quantification as soon as simple limits of the heart are chosen, which results in lower
observer variability.

TFV correlated with low adiponectin and low HDL levels and with high glucose and
triglyceride levels. It has been shown that human epicardial adipose tissue expresses
adiponectin and that adiponectin expression is significantly higher in epicardial fat from
subjects with normal coronary arteries than in patients with severe coronary artery disease 1.
Interestingly, there was no correlation with CRP. However, CRP is a non-specific marker of
inflammation and plasma inflammatory biomarkers may not adequately reflect local tissue
inflammation in all patients 22. High-sensitivity CRP values were not available in our patient
population.

Although semi-automated quantitation of thoracic fat have been described 7' 23, to our
knowledge, ours is the first report of fast, simultaneous quantitation PFV and TFV from non-
contrast CT, and subsequent direct comparison of these measures. Our reproducibility was
lower than that recently reported by Grief et al who reported inter-observer variability of 15%
for PFV and 8% for TFV from manual quantification of coronary CT Angiography scans 21.
Our study adds to several recent studies underscoring the clinical importance of pericardial fat.
Ding et al have also shown that pericardial fat, quantified manually from a 45 mm thick slab
around the origin of the left main artery, was independently associated with calcified coronary
plaque in 159 individuals from the MESA study, they did not, however, quantify TFV from
the same slices . Grief et al, manually quantified TFV from contrast-enhanced coronary CT
angiography (CCTA) scans from 286 consecutive patients and found that patients with
atherosclerotic coronary plaque on CCTA had significantly larger TFV than patients without
plaque, and elevated TFV strongly predicted the presence of coronary atherosclerosis as
imaged by CCTA and were correlated with hypoadiponectimia 21. Rosito et al found that
pericardial and intra-thoracic fat volume, quantified manually in 1155 participants of the
Framingham Heart Study, were associated with vascular calcification, suggesting that these
fat depots may exert local toxic effects on the vasculature 3. Interestingly, the same group has
recently reported that pericardial fat, but not thoracic fat, was independently associated with
cardiovascular events 9. Since our automated algorithm quantifies TFV within a bounding box
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about the heart, and excludes posterior fat 7, it centers more on the heart than previously-
described methods 3+ 9. While the patients in this study were a consecutive cohort of 201
patients without cardiovascular event information, we have recently completed an outcome
analysis of 232 matched patients from 2751 asymptomatic patients without known CAD
(enrolled in the EISNER study), with prospective 4-year post-scan follow-up for major adverse
cardiovascular events (MACE); the MACE events were cardiac death, myocardial infarction,
stroke, and late revascularization4, We compared 58 cases who experienced MACE to 174
event-free controls (1:3 MACE-to-control ratio), matched by gender and propensity score to
account for age, traditional risk factors and coronary calcium score. PFV and TFV were
measured in these 232 patients as described in this manuscript. Our results showed that MACE
patients had significantly higher mean PFV, higher mean TFV and higher frequencies of PFV
> 125 cm3and TFV > 250 cm3. In multivariable regression analysis, doubling of PFV and TFV
were both associated with MACE (odds ratio 1.74, p = 0.038 for log,(PFV); odds ratio 1.78,
p = 0.047 for logx(TFV)).

Our study had several limitations. We used CCS as the reference marker for CAD and did not
have invasive angiographic data in these patients to further describe coronary artery disease
severity. Our algorithm for quantifying PFV and TFV was not completely automatic and still
required user interaction. Our patient sample size was small (201). Single-slice abdominal CT
is an additional CT scan, and was available only for a subset of the 201 patients; however,
conclusive results could be reached in this subgroup. Additionally, blood serum was only
available in a subset of the 201 patients. Our patient population was at an intermediate clinical
risk for CAD, with intermediate-to-high Framingham Risk Scores and high CCS. In our study
population without prior cardiovascular disease, it was not possible to compare PFV or TFV
to other modalities, such as echocardiography, Magnetic Resonance Imaging (MRI), or to
contrast-enhanced CT coronary angiography. Prognostic studies with event follow-up are
needed to prove the incremental predictive impact of PFV and TFV over CCS and standard
risk factors.

Conclusions

Volumetric measures of pericardial and thoracic fat can be obtained reproducibly from routine
coronary calcium scoring scans. Thoracic (pericardiac) fat volumes can be obtained
automatically and are more reproducible than pericardial fat volumes. Both parameters
correlate similarly with CCS, and are strongly associated with presence of CC, METS and
combined METS and diabetes, and will be important for risk stratification and monitoring.
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Figure 1.

(a) Figure illustrating pericardial and thoracic fat quantification for a 65-year old asymptomatic
male patient from the EISNER study. Left: white arrow points to the pericardial sac as a thin
band enveloping the heart. Middle: pericardial sac (closed curve in blue) is traced by an expert
observer by placing 5-7 control points (shown as blue circles) on the pericardium. Right: Fat
quantification results. Red overlay represents pericardial fat enclosed by the pericardium.
Yellow overlay represents fat outside the pericardium. Color overlay (Red + Yellow) represents
total thoracic fat.

(b) CT study of a 71-year old male patient with a history of hypertension and no prior
cardiovascular disease. Coronal, transverse and sagittal slices from the non-contrast CT scan
are shown in top panel. Results of pericardial fat quantitation are shown in bottom panel. Red
overlay represents pericardial fat enclosed by the pericardium. Yellow overlay represents
thoracic fat outside the pericardium. PFV was 224 cm3 and TFV was 470 cmd.
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Figure 2.

(a) Correlation of CT-measured (a) pericardial fat volume (PFV) and (b) thoracic fat volume
(TFV) with abdominal visceral fat area (VFA) (N=105). (b) PFV and TFV for patients with
and without coronary calcium (p=0.006). Pairwise differences were significant for both. (c)
PFV and TFV for patients with and without METS (p<0.0001). Pairwise differences were
significant for both.
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Figure 3 (appendix).

PFV and TFV for coronary calcium score categories (p = 0.0001 from ANOVA analysis).
Significant pairwise differences are shown by + for PFV and by * for TFV.
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Table 1
Patient Characteristics
Age (yrs) 61+ 10
Male gender 110/201 (55%)
BMI (Kg/m2) 271+4

Framingham Risk score
Family history of CAD
HDL (mg/dl)

LDL (mg/dl)
Triglycerides (mg/dl)
Smoking

Arterial hypertension
Diabetes

Agatston calcium score

12 + 8 (intermediate to high)
66/201 (33%)

53 £17

123+42

139 + 137

23/201 (11%)

118/201 (59%)

36/201 (18%)

419 £ 700
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Table 2 (a)

Association of PFV and TFV with coronary calcium in comparison with pre-scan cardiovascular risk factors (*
indicates significant). *

Odds Ratio 95% Confidence Interval p-value
PEV Analysis
Family history of CAD 0.9 0.4-2.2 0.8
Smoking 2.0 0.4-9.8 0.4
Arterial hypertension 0.6 0.2-1.3 0.2
Diabetes Mellitus 2.2 0.4-10.6 0.3
LDL 1.0 0.9-1.0 0.3
HDL 1.0 0.9-1.0 0.5
Triglycerides 1.0 0.9-1.0 0.5
logy( PFV) 24 1.2-4.8 0.01*
TEV Analysis
Family history of CAD 0.9 0.4-2.3 0.9
Smoking 2.0 0.4-10.6 0.4
Arterial hypertension 0.5 0.2-1.2 0.1
Diabetes Mellitus 2.0 0.4-10.0 0.4
LDL 1.0 0.9-1.0 0.3
HDL 1.0 0.9-1.0 0.8
Triglycerides 1.0 0.9-1.0 0.5
logz( TFV) 38 2.0-7.2 <0.001*

- Corrected for age and gender.

+
Separate multivariable logistic regression analyses were performed for TFV, PFV since they are dependent measures.
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Table 2 (b)
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Association of PFV and TFV with METS in comparison with risk factors and CCS (* indicates significant). *

Odds Ratio 95% Confidence Interval p-value
PEV Analysis
Age 1.0 0.9-1.0 0.7
Gender 0.7 0.3-1.7 0.5
Smoking 2.6 09-7.1 0.06
Avrterial hypertension 2.2 1.0-4.6 0.04*
LDL 1.0 0.9-1.0 0.2
CCs 1.0 0.9-1.0 0.3
logz( PFV) 35 2.0-6.2 <0.001*
TEV Analysis
Age 1.0 0.9-1.0 0.6
Gender 0.5 0.2-1.2 0.1
Smoking 2.7 0.9-7.3 0.05
Arterial hypertension 2.0 1.0-4.3 0.06
LDL 1.0 0.9-1.0 0.3
CCs 1.0 0.9-1.0 0.4
logy( TFV) 3.3 1.9-5.8 <0.001*

+
Separate multivariable logistic regression analyses were performed for TFV, PFV since they are dependent measures.
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Table 2(c)

Association of PFV and TFV with combined METS and diabetes in comparison with risk factors and CCS (*
indicates significant). *

Odds Ratio 95% Confidence Interval p-value
PEV Analysis
Age 1.0 0.9-1.0 0.6
Gender 0.8 0.4-1.7 0.5
Smoking 17 0.6-4.6 0.3
Arterial hypertension 19 0.9-3.7 0.06
LDL 1.0 0.9-1.0 0.8
CCs 1.0 0.9-1.0 0.3
logz( PFV) 34 1.2-5.9 <0.001*
TEV Analysis
Age 1.0 0.9-1.0 0.5
Gender 0.5 0.2-1.2 0.2
Smoking 1.7 0.6-4.6 0.3
Arterial hypertension 18 0.9-3.5 0.08
LDL 1.0 0.9-1.0 0.8
CCs 1.0 0.9-1.0 0.4
logo( TFV) 2.9 1.7-4.9 <0.001*

+
Separate multivariable logistic regression analyses were performed for TFV, PFV since they are dependent measures.
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Spearman Rank Correlation of PFV and TFV with serum markers (p-value in brackets).

Table 3

PFV Rank correlation TFV Rank correlation
HDL —0.27 (0.0001)* —0.33 (0.0001)*
LDL -0.01(0.9) -0.02 (0.7)
Triglycerides 0.13(0.07) 0.17 (0.01)*
Glucose 0.31 (<0.0001)* 0.31 (<0.0001%*)
Adiponectin —-0.15 (0.13) —-0.21 (0.03)*
CRP -0.04 (0.7) -0.01 (0.9)
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