- . u
Original Article

http://dx.doi.org/10.4070/kcj.2014.44.4.220
Print ISSN 1738-5520 @ On-line ISSN 1738-5555

CrossMark
& click for update

Korean Circulation Journal
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Background and Objectives: The aim of this study was to examine the hypothesis that pentraxin 3 (PTX3) can have a diagnostic value
for predicting anatomical complexity of coronary artery stenosis as measured by the Synergy between PCl with Taxus and Cardiac Surgery
(SYNTAX) score.

Subjects and Methods: We investigated the association of systemic arterial PTX3 with SYNTAX score among 500 patients with ischemic
heart disease assigned to medical treatment (251), percutaneous coronary intervention (PCI) (197), or coronary artery bypass graft (CABG) (52).
Results: The clinical judgment of the cardiologists was near-perfectly concordant with the SYNTAX score. Mean 199% confidence intervals
(Cls)} SYNTAX scores were 5.8 (5.1-6.6), 18.4 (17.1-19.8), and 33.2 (32.8-33.6) in patients assigned to medical therapy, PCl, and CABG, respec-
tively. The AROC (95% Cls) for discriminating between patients with and without a high SYNTAX score (>23) was 0.920 (0.895-0.946) for
systemic arterial levels of PTX3. As the systemic arterial level of PTX3 increased, the SYNTAX scores also increased almost in a curvilinear
fashion, with the value corresponding to the SYNTAX score of 23 being 0.29 ng - dL". This cutpoint achieved a sensitivity of 0.66 (0.57-
0.74), a specificity of 0.94 (0.91-0.96), a positive predictive value of 0.79 (0.70-0.87), and a negative predictive value of 0.89 (0.85-0.92).
Conclusion: We observed that systemic arterial levels of PTX3 were associated with the SYNTAX score in a curvilinear fashion. The dis-
criminatory power of systemic arterial levels of PTX3 for a high SYNTAX score was excellent. The interesting finding of this study was the
near perfect concordance between the decisions made by the cardiologists based on their clinical judgment and the SYNTAX score. The
systemic arterial PTX3 level of 0.29 ng - dL”" was highly specific for diagnosing complex coronary artery stenosis. (Korean Circ J
2014;44(4):220-226)
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Introduction

Previous studies have shown that the introduction of drug-eluting
stents along with advances in peri- and post-procedural adjunctive
pharmacotherapies has improved the outcomes of percutaneous
coronary intervention (PCl) for coronary artery stenosis,” and these
advances have rendered PCl with stenting a viable alternative to
coronary artery bypass graft (CABG) surgery. Standard guidelines,

however, still do not recommend PCI except for patients with un-
protected left main coronary artery stenosis who are at high surgical
risk or in emergency clinical situations, such as bailout procedures
or for treatment of acute myocardial infarction (MI). These recom-
mendations have largely been based on the recent findings that
CABG, as compared with PCl, resulted in lower rates of major ad-
verse cardiac or cerebrovascular events.>*

Among the currently available algorithms, the Synergy between
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PCI with Taxus and Cardiac Surgery (SYNTAX) score, is one the most
extensively studied scores. Although the SYNTAX score was initially
formulated to comprehensively represent angiographic complexity,
which is considered an important determinant of outcomes after
PCI or CABG for treatment of multivessel coronary disease,?® it is
also able to predict major adverse cardiac events (MACE) after per-
cutaneous revascularization in patients with multivessel coronary
artery disease (CAD)¥®"'? or left main disease.”"

The SYNTAX score was pioneered as an anatomical-based risk sc-
ore to aid in the decision-making process; the lack of clinical vari-
ables in this score has, however, been its main limitation.""® A signifi-
cant improvement in the prediction of cardiac mortality observed
after the inclusion of EuroSCORE in a SYNTAX score-based model in-
dicated that clinical and angiographic information are both important
for assessing individual risk of patients undergoing left main PCl."”

New insights into inflammation in atherosclerosis have practical
clinical applications in risk stratification."® Pentraxin 3 (PTX3) was
initially described as an early marker for primary local activation of
innate immunity and inflammatory response2*® Because PTX3 re-
lease is likely to be a specific response to vascular damage, PTX3 lev-
els may provide more explicit information on development and pro-
gression of atherosclerosis than nonspecific markers like C-reactive
protein.*” Currently available evidences suggest a potentially im-
portant regulatory role for PTX3 in the modulation of the immune-
inflammatory response associated with atherosclerosis and isch-
emic cardiovascular injury. Whether part of this protective effect
could be mediated through local up-regulation of PTX3 in vascular
endothelial cells remains to be clarified. We have recently shown
that coronary sinus as well as systemic arterial PTX3 levels can im-
prove the estimation of the pretest probability of presence of angi-
ographically-detected CAD.?®

Our previous findings were based on the presence or absence of
significant coronary artery stenosis. To the best of our knowledge,
none of the studies have investigated whether PTX3 can predict the
angiographic complexity of CAD among patients with ischemic he-
art disease. In the current study, we primarily aimed to examine the
hypothesis that increased levels of PTX3 can predict angiographic
complexity of coronary artery stenosis as measured by the SYNTAX
score.

Subjects and Methods

Study population

Among the patients who were referred to two large referral car-
diac hospitals (the Golestan Heart Hospital, Ahvaz, Iran and Modarres
Heart Hospital, Tehran, Iran), we consecutively recruited 500 pa-
tients whose ischemic heart disease was diagnosed first. The pa-
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tients were assigned to medical therapy (251), PCI (197), or CABG
(52) based on the clinical judgment of their cardiologists who were
blinded to the results of the SYNTAX score. Data on age, sex, smoking,
hypertension, diabetes, and cholesterol levels, as well as on echocar-
diographically determined ejection fraction were obtained from pa-
tients' hospital records.

Ethics

We certified that all applicable institutional and governmental re-
gulations concerning the ethical use of human volunteers were fol-
lowed during this research. Informed written consent was obtained
from all of the participants and the Ethics Committee of Ahvaz Jo-
ndishapur University of Medical Sciences approved this study. The
study protocol conformed to the ethical guidelines of the 2008 Dec-
laration of Helsinki.

Laboratory measurements

Blood samples drawn from the femoral artery were centrifuged
immediately and stored at -70°C, and then used for measurement
of femoral artery PTX3 and high sensitivity C-reactive protein (hs-
CRP) concentrations. Analyses were performed using Cusabio kits
(Cusabio Biotech, Wuhan, Hubei Province, China) for hs-CRP. Plas-
ma PTX3 concentration was measured by using a commercially av-
ailable Human PTX3 enzyme-linked immunosorbent assay kit (CU-
SABIO BIOTECH CO,, Ltd., Wuhan, China). Details of the assay have
been described elsewhere.”® Briefly, the microtiter plates provided in
the kit were pre-coated with an antibody specific to PTX3. Stan-
dards or samples were then added to the appropriate microtiter
plate wells with a biotin-conjugated antibody preparation specific
for PTX3, and Avidin conjugated to Horseradish Peroxidase was
added to each micro-plate well and incubated. Then, the TMB
(3,3'5,5' tetramethylbenzidine) substrate solution was added to
each well. The enzyme-substrate reaction was terminated by the
addition of sulphuric acid solution and the color change was mea-
sured spectrophotometrically at a wavelength of 4502 nm. A
Selectra 2 auto-analyzer (Vital Scientific, Spankeren, Netherlands)
was used to analyze the samples.

Diagnostic angiographic examinations

Diagnostic angiography was performed in all of the participants
within 24 hours of the diagnosis of Ml or unstable angina and in par-
ticipants with chronic stable angina who had at least one positive
noninvasive test result {e.g., positive stress tolerance treadmill elec-
trocardiogram (ECG)}. Angiographies were done by Judkins right
and left catheters, all through femoral artery and by Germany's Sie-
mens Axiom Artis DFC ZEE floor-mounted device. Interpretation of
angiographs was performed by two expert cardiologists who were
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blinded to the blood tests results (femoral artery PTX3 levels). The
quantification analysis of obstructions after calibration of the cath-
eter was performed by moving the cursor from the proximal through
the distal of each vessel for revealing the length and severity of the
obstruction. All three coronary arteries (right CA, left CA, and lateral
circumflex). Quantitative coronary angiography was performed in
biplane views. The measurement of SYNTAX score was retrospec-
tively performed on baseline angiograms. The SYNTAX score was
calculated using Calculator 2.11 (available at: http://www.syntax-
score.com). The SYNTAX score was calculated in accordance with
the algorithm, which is the sequential morphological evaluation of
dominance; number of lesions; segments involved per lesion; and
presence of total occlusion, trifurcation, bifurcation, aorto-ostial le-
sion, severe tortuosity, length >20 mm, heavy calcification, throm-
bus, and diffuse/small vessels in lesions for each patient.s) The score
was independently analyzed by the cardiologist. To decrease interob-
server variation, the scores were measured by the same cardiolo-
gist. A low SYNTAX score was defined as values <23 since the 3-year
SYNTAX results suggest that CABG remains the standard of care
for patients with complex disease (intermediate i.e., 23-33 or high
SYNTAX scores i.e., >33) and that PCl may be an acceptable alter-
native revascularization method to CABG when treating patients
with less complex (lower SYNTAX Score) disease.''® As such, we as-
certained complex coronary artery stenosis among participants with
a SYNTAX score =23.

Blood sampling for determining pentraxin 3 and high
sensitivity C-reactive protein concentrations

Before angiography, a blood sample was taken from the femoral
artery. Whole blood was immediately collected into a tube contain-
ing ethylenediaminetetraacetate.

Definitions of terms

A specific outcome was assigned for each event according to In-
ternational Statistical Classification of Diseases and Related Health
Problems criteria (10th Revision), and the American Heart Associa-
tion classification for cardiovascular events2¥ CAD included cases
of definite MI diagnosed by ECG and biomarkers, probable MI (posi-
tive ECG findings plus cardiac symptoms or signs and biomarkers
showing negative or equivocal results), unstable angina pectoris
(new cardiac symptoms or changing symptom patterns and posi-
tive ECG findings with normal biomarkers), and angiographically
proven MI. The following criteria were used to make the diagnosis of
an acute, evolving or recent MI: time-dependent changes in tropo-
nin and MB fraction of creatine kinase (CK-MB) activity {typical rise
and gradual fall (troponin) or more rapid rise and fall (CK-MB) of
biochemical markers of myocardial necrosis} with at least one of
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the following:

1) Ischemic symptoms;

2) Development of pathologic Q waves on the ECG;

3) ECG changes indicative of ischemia (ST segment elevation or
depression); or

4) Coronary artery intervention (e.g., coronary angioplasty).

Statistical analysis

Descriptive analysis

Descriptive data have been presented as mean (SD) or median (IQR)
for continuous variables with normal and non-normal distribution,
respectively. Categorically distributed variables have been described
in terms of frequency (n, %).

Primary associations

The statistical significance of the trends in risk factors across in-
creasing quartiles of the SYNTAX score was examined either by lo-
gistic regression models or Kruskal-Wallis test. We examined the pre-
dictive ability of the candidate risk factors for complex coronary ar-
tery stenosis by implementing a special regression modeling appro-
ach. Owing to the high prevalence rate of complex coronary artery
stenosis in the study population, the odds ratios obtained from the
logistic regression model would be excessively large.” Therefore,
to approximate the relative risk of having complex coronary artery
stenosis with increasing levels of CAD risk factors, we used the Cox
proportional hazard regression model using the robust estimator
of variance. We set the time at risk to a constant value (i.e., 1) for all
of the participants.?® When a constant risk period is assigned to ev-
eryone in the cohort, the hazard rate ratio estimated by Cox regres-
sion equals the cumulative incidence ratio in longitudinal studies, or
the prevalence ratio in cross-sectional studies.® We used several
criteria to compare the overall diagnostic values of alternative mod-
els; Goodness-of-fit, discrimination, calibration, index of determina-
tion or explained variation, added predictive ability, and nonlinear as-
sociations (Appendix in the online-only supplement).

The statistical significance level was set at a two-tailed type | error
of 0.05. Instead of adjusting for multiplicity of inference we reported
pure p so that the readers can decide on the significance of the
findings. All statistical analyses were performed using STATA version
12 (STATA, College Station, TX, USA).

Results
Median (IQR) age of the participants was 54 years' with 50.6%

of subjects being males. Baseline characteristics of the participants
by quartiles of the SYNTAX score are presented in Table 1. Median
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Table 1. Baseline characteristics of the participants across quartiles of the SYNTAX score

Baseline characteristics® Quartile 1st Quartile 2nd Quartile 3rd Quartile 4th p'
Age (years) 54.00 (14.00) 60.00 (10.00) 59.50 (20.00) 61.00 (9.00) <0.001
Males (%) 103 (56.9) 47 (61.0) 41 (33.1) 62 (52.5) 0.077
Smokers (%) 10 (5.5) 19 (24.7) 32 (25.8) 20 (16.9) 0.016
Hypertension (%) 78 (43.1) 28 (36.4) 72 (58.1) 32(27.1) 0.073
Diabetes mellitus (%) 33(18.2) 39(51.3) 35(28.2) 57 (48.3) <0.001
Total cholesterol (mmol/L™) 484 (2.15) 460 (1.76) 5.62 (2.07) 481 (2.04) <0.001
High-density lipoprotein cholesterol (mmol/L™) 1.09 (0.34) 1.09 (0.13) 1.01(0.37) 1.09 (0.28) 0.068
Systemic arterial Pentraxin 3 (ng - dL”") 0.16 (0.07) 0.18 (0.09) 0.23 (0.04) 0.34 (0.15) <0.001
Systemic arterial high-sensitivity CRP (mg/dL™") 2.68 (3.67) 3.12 (2.58) 2.54 (3.89) 3.77 (3.87) 0.876
Ejection fraction (%) 51.57 (6.42) 49.81 (6.09) 46.57 (8.91) 44.66 (8.00) <0.001

*Values are presented as median (IQR) for continuously distributed variables except for ejection fraction where values are presented as mean (SD). For cat-
egorically distributed variables, values are presented as frequency (%), ‘p were obtained from a series of logistic regression models and a series of Kruskal-
Wallis tests for categorically- and continuously-distributed variables, respectively. SYNTAX: Synergy between percutaneous coronary intervention with Tax-

us and Cardiac Surgery, CRP: C-reactive protein
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Fig. 1. Distribution of the SYNTAX score among patients assigned to dif-
ferent treatment modalities. SYNTAX: Synergy between percutaneous coro-
nary intervention with Taxus and Cardiac Surgery, CABG: coronary artery
bypass graft, PCl: percutaneous coronary intervention.

SYNTAX score

SYNTAX score was 12."® Median systemic arterial PTX3 was 0.24
(0.13) ng - dL". Median age, total cholesterol levels, and systemic
arterial levels of PTX3 were increased across increasing quartiles of
the SYNTAX score in a stepwise fashion. Ejection fraction was de-
creased across increasing quartiles of the SYNTAX score.

The clinical judgment of the cardiologists was near-perfectly con-
cordant with the SYNTAX score (Fig. 1). Mean (99% Cls) SYNTAX
scores were 5.8 (5.1-6.6), 18.4 (17.1-19.8), and 33.2 (32.8-33.6) in
the patients assigned to medical therapy, PCl, and CABG, respec-
tively.

The AROC (95% Cls) for discriminating patients with and without
complex coronary artery stenosis (SYNTAX score >23) was 0.920
(0.895-0.946) for systemic arterial levels of PTX3. As shown in Fig. 2,
systemic arterial levels of PTX3 were associated with SYNTAX scores
in a curvilinear fashion. The association curve was hyperbolic with
three critical values. The minimum value of the SYNTAX score cor-
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Fig. 2. Association between the systemic arterial pentraxin 3 and the SYN-
TAX score. Red- and green-colored lines indicate the 95% confidence inter-
vals for the blue-colored main curve representing the association between
the systemic arterial pentraxin 3 and the SYNTAX score. SYNTAX: Synergy be-
tween percutaneous coronary intervention with Taxus and Cardiac Surgery.

responded to the systemic arterial PTX3 level of 0.15 ng - dL, the
maximum value to 0.45 ng - dL™', and the point of inflection to 0.29
ng - dL". When we examined the diagnostic value of the systemic
arterial PTX3 at the cutpoint of 0.29 ng - dL™", which corresponded
to the SYNTAX score of 23, we observed that the sensitivity was
0.66 (95% Cls 0.57-0.74), the specificity was 0.94 (95% Cls 0.91-
0.96), the positive predictive value was 0.79 (95% Cls 0.70-0.87), and
the negative predictive value was 0.89 (95% Cls 0.85-0.92).

As shown in Table 2, the predictive performance of the basic mo-
del incorporating traditional CAD risk factors was significantly
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Table 2. Additional predictive power for complex coronary artery stenosis* conferred by the systemic arterial levels of pentraxin 3

Basic model Enhanced model
Relative risk' p Relative risk' p
Model components
Males 1.44 (1.07-1.93) 0.017 1.49 (1.00-2.21) 0.048
Hypertension 0.36 (0.27-0.49 <0.001 0.32 (0.20-0.49) <0.001
Diabetes 2.79 (2.06-3.77) <0.001 2.55 (1.69-3.85) <0.001
Ln (Age) (In-year) 5.92 (2.49-14.05) <0.001 6.12 (1.84-20.40) 0.003
Ln (EF) (In-%) 0.09 (0.05-0.16) <0.001 0.08 (0.03-0.20) <0.001
Systemic arterial pentraxin 3 (ng - dL") - - 1.33 (1.24-1.41) <0.001
Model predictive performance index

Deviance' 1510.4 1469.9

Likelihood ratio test % (p) 40.5 (<0.001)

AIC? 1520.4 1481.9

BIC 1541.5 1507.2

Hosmer-Lemeshow % (p) 52.8 (<0.001) 36.3 (<0.001)

Harrell's C (95% Cl) 0.812 (0.776-0.849) 0.882 (0.854-0.911) <0.001
Absolute IDI (95% Cl) - 0.10 (0.08-0.11) <0.001
Relative IDI (95% Cl) - 0.58 (0.41-0.74) <0.001
Cutpoint-based NRI (95% CI)f - 035 (0.27-0.42) <0.001
Cutpoint-free NRI (95% Cl) - 1.15 (1.00-1.30) <0.001

*Complex coronary stenosis was defined as a SYNTAX score =23, "Obtained from Cox proportional hazard regression model with time at risk presumed to
be constant to all of the participants, -2 Log Likelihood, *Differences greater than 10 were considered to be significant, ‘Cutpoints were set at 0.25 and
0.50. AIC: Akaike information criterion, BIC: Bayesian information criterion, EF: ejection fraction, IDI: integrated discrimination improvement index, NRI: net
reclassification improvement index, SYNTAX: Synergy between PCl with Taxus and Cardiac Surgery, Cl: confidence interval

improved when systemic arterial PTX3 levels were also introduced
into the basic model. When we used cutpoints of 25 and 50% to de-
fine risk categories, systemic arterial PTX3 helped to reclassify 0.35%
(95% Cls: 0.27-0.42) of the patients into a more appropriate category.

The systemic arterial levels of hs-CRP were not found to be asso-
ciated with the SYNTAX score.

Discussion

We investigated the predictive ability of the systemic arterial lev-
els of PTX3 for the angiographic complexity of CAD as measured by
the SYNTAX score, and we observed that systemic arterial levels of
PTX3 were associated with the SYNTAX score in a curvilinear fashion.
The discriminatory power of systemic arterial levels of PTX3 for a
high SYNTAX score was outstanding.

Herein, we have extended our previous finding of the predictabili-
ty of PTX3 for the presence/absence of coronary artery stenosis to
the angiographic complexity of coronary artery stenosis. This finding
provides a basis upon which longitudinal studies can be designed
and performed to evaluate how PTX3, as a stand-alone or in combi-
nation with the SYNTAX score, predicts post-MI adverse effects. Our
observations will be practically appealing when seen in light of the
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fact that when using the SYNTAX score, physicians are still chal-
lenged with a labor-intensive calculation and conflicting results from
validation studies.*® When we examined the diagnostic value of the
systemic arterial PTX3 at the cutpoint of 0.29 ng - dL', which corre-
sponded to the SYNTAX score of 23, we observed that the sensitiv-
ity, specificity, and positive and negative predictive values were 0.66,
0.94, 0.79, and 0.89, respectively. These findings provide clear evi-
dence that before information from angiographic examinations is
available, if the PTX3 cutpoint of 0.29 ng - dL™" is applied, 89% of the
patients with a low PTX3 level will not need CABG as indicated by
the high SYNTAX score; meanwhile only 6% of the patients with a
low SYNTAX score had a high PTX3 level. This indicates that the sys-
temic arterial PTX3 level of 0.29 ng - dL™" was highly specific for di-
agnosing complex coronary artery stenosis.

The SYNTAX score is increasingly attracting attention as an ana-
tomically-based tool that helps cardiologists to objectively deter-
mine the complexity of CAD and to guide in decision-making be-
tween CABG surgery and PCl. External validity of the clinical use-
fulness of the SYNTAX score for identifying higher-risk patients and
for aiding in decision-making between CABG and PClI has been con-
firmed by numerous studies and in a broad range of patients.?” Ex-
perienced angiographic core laboratory technicians have been
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reported to quickly achieve highly reproducible SYNTAX score mea-
surements. In contrast, agreement among the interventional car-
diologists after the basic tutorial has been reported to be initially
poor but to improve considerably after further training with the an-
giographic core laboratory technicians. These findings have impor-
tant implications for adoption of the SYNTAX score methodology in
routine practice and future clinical trials.*®

We have previously quantified the improvement in estimating
pretest probability of CAD offered by systemic arterial PTX3 over
the traditional CAD risk factors. Systemic arterial PTX3 helped to
more accurately reclassify patients with intermediate-risk chronic
stable angina. After allowing for the effect of systemic arterial PTX3,
high density lipoprotein-cholesterol (HDL-C) did no longer confer
any protective effect, suggesting that the atheroprotective effect
of HDL-C was mediated by PTX3. This finding shows that PTX3 might
be a marker of CAD, the level of which increases to requlate the in-
flammation.?® Most recently it has been shown that among patients
with chronic stable angina, PTX3 is more tightly associated with the
complexity and severity of CAD than hs-CRP and it was found to be
an independent predictor for high SYNTAX score.””

Experienced cardiologists' gestalt is useful in estimating the pre-
test probability for adverse outcomes and is complementary to di-
agnostic testing, such as stress tolerance treadmill ECG. However,
it is unclear whether the recently developed prediction rule, using
explicit features of angiographic examination, is comparable with
cardiologists' gestalt. If it is so, the SYNTAX score would be power-
ful tool because it could be used by less-experienced cardiologists
to simplify the prognostication of MACEs. The important finding of
our study was the near perfect concordance between the decisions
made by the cardiologists based on their clinical judgment and the
SYNTAX score. The clinical judgment of experienced cardiologists
and the SYNTAX score that can be used by the cardiologists having
varying experience showed similar accuracy in discriminating pa-
tients who need CABG from those who need PCI.

Strengths and limitations

The strengths of our study lie in its design, setting, and appropri-
ate statistical approach. We recruited patients who were assigned
to varying treatment methods including PCl and CABG. Our find-
ings, however, need to be interpreted in light of its limitations. Due
to the cross-sectional nature of the current study we were not able
to compare the prognostic significance of PTX3 with that of the
SYNTAX score for MACEs. We did not have data on PTX3 concentra-
tion in the vein, which might be more easily available. However, we
have previously shown that systemic arterial levels of PTX3 have a
good correlation with coronary sinus levels of PTX3, which can rep-
resent the venous blood concentration of PTX3.
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If PTX3 is confirmed to be predictive of MACEs by prospective
studies in the future, it can supplement the prognostic power of
SYNTAX score in predicting post-MI adverse outcomes.

In conclusion, we investigated the predictive ability of the system-
ic arterial levels of PTX3 for the angiographic complexity of CAD as
measured by the SYNTAX score and observed that the systemic ar-
terial levels of PTX3 were associated with the SYNTAX score in an
almost hyperbolic fashion. The discriminatory power of the systemic
arterial levels of PTX3 for high SYNTAX score was excellent. The sys-
temic arterial PTX3 level of 0.29 ng - dL™" was highly specific for di-
agnosing complex coronary artery stenosis.

Supplementary Materials

The online-only Data Supplement is available with this article at
http://dx.doi.org/10.4070/kcj.2014.44.4.220.
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- Appendix -

Assessment of Model Performance

We used several criteria to compare the overall diagnostic values
of alternative models.

Goodness-of-fit

How effectively a model describes the outcome variable is referred
to as its goodness-of-fit. We used the following measures of good-
ness-of-fit. Deviance (D statistic) compares the fit of the saturated
model to the fitted model. This value will be small if the model is
good. For the purpose of assessing the significance of non-linear
terms, the values of D with and without the non-linear terms were
compared by computing deviance difference (G statistic). Akaike in-
formation criterion (AIC) was used to account for complexity. Dif-
ference in AIC >10 was considered significant.”

Discrimination

Discrimination refers to the ability to distinguish high risk subjects
from low risk subjects, and is commonly quantified by a measure of
concordance, the c statistic. For binary outcomes, ¢ is identical to the
area under the receiver operating characteristic (ROC) curve. As a
general rule, if ROC=0.5, it suggests no discriminatory power, if
0.70=R0C<0.80, this is considered acceptable discriminatory power,
if 0.80=R0OC<0.90, this is considered excellent discriminatory power,
if ROC=0.90, this is considered outstanding discriminatory power.?”

Calibration

Calibration describes how closely predicted probabilities agree nu-
merically with actual outcomes. We examined calibration using the
Hosmer-Lemeshow test.”

Index of determination or explained variation

The degree to which a model explains the variation in outcome in
logistic regression model was quantified by McFadden's Pseudo R>.
McFadden's R? mirrors explained variability (the more variability ex-
plained, the better the model) and improvement. Improvement is in-
dicative of the degree to which the model parameters improve upon
the prediction of the null model. The higher the R?, the greater the
improvement.”

Added predictive ability

Traditionally, risk models have been evaluated by using the Har-
rell's C statistic, but this method has not enough insensitive in com-
paring models and is of little direct clinical relevance. New methods
have recently been proposed to evaluate and compare predictive risk
models. These are based primarily on stratification into clinical cat-
egories on the basis of estimated probabilities and attempt to as-

sess the ability of new models to more accurately reclassify individu-
als into higher or lower probability strata. Absolute and relative
integrated discriminatory improvement index (IDI) and cut-point-
based and cut-point-free net reclassification improvement index
(NRI) were used as measures of predictive ability added to the tradi-
tional CAD risk factors femoral and coronary PTX3. Reclassification
improvement is defined as an increase in the probability category
for patients with events and as a decrease for those without events.
Net reclassification improvement considers movement between cat-
egories in the wrong direction and applies different weights to events
and nonevents.”

Nonlinear associations

In order to be able to capture the potential nonlinear association
of systemic arterial levels of hs-CRP and PTX3 with the SYNTAX Score,
multivariate restricted cubic splines with 4 knots defined at the 5th,
25th, 75th, and 95th percentile were used. This method enabled us
to flexibly model femoral PTX3 while preventing instability and the
generation of artificial features to some extent.? Testing the statis-
tical significance of the nonlinearity in the associations is equal to
testing the null hypothesis that spline terms do not improve the
goodness-of-fit of the linear-term-only model. The goodness-of-fit
of the spline functions was assessed by testing the regression co-
efficients for all the spline terms jointly against zero.”
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