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Background: The aim of the present study was to develop a risk prediction model in patients with acute anterior ST-segment
elevation myocardial infarction (STEMI).

Material/Methods: Clinical data from 333 patients with acute anterior STEMI were retrospectively analyzed. Clinical echocardio-
graphic and angiographic data from patients with left ventricular remodeling (LVR) and those without LVR were
compared. Factors that influenced risk were identified using multivariate logistic regression analysis. The area
under the curve (AUC) of the receiver operating characteristic curve was used to assess the diagnostic perfor-
mance of the model.

Results: After 6-month follow-up, 135 of the patients experienced LVR (LVR group), whereas 198 did not (non-LVR group).
Results of multivariate analysis showed that the number of stenosed coronary vessels, left ventricular end-di-
astolic volume (LVEDV), left ventricular ejection fraction (LVEF), transforming growth factor-beta (TGF-p) at ad-
mission, and cardiac troponin | 3 days after admission (3-d cTnl) were all factors predictive of LVR in patients
with acute anterior STEMI (all P<0.05). The established prediction model was Y=-20.639+0.711xnumber of ste-
nosed coronary vessels + 0.137xLVEDV-0.129xLVEF+0.026xTGF-B at admission + 0.162x3-d cTnl. The estimated
AUC of this model was 0.978 (95% confidence interval [CI] 0.955-0.991), significantly superior to the single-fac-
tor numbers for stenosed coronary vessel of 0.650 (95% Cl 0.597-0.702), LVEDV of 0.876 (95% Cl 0.836-0.910),
LVEF of 0.684 (95% Cl 0.631-0.734), TGF-§ at admission of 0.696 (95% Cl 0.644-0.745), cTnl at admission of
0.913 (95% Cl 0.877-0.941), and 3-d cTnl of 0.945 (95% Cl 0.914-0.967).

Conclusions: The established model had excellent diagnostic accuracy for predicting LVR in patients with acute anterior
STEMI.
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Background

Acute ST-segment elevation myocardial infarction (STEMI), a
severe type of coronary heart disease, seriously affects hu-
man health. In Europe, the incidence of STEMI is estimated to
range from 43 to 144 per 100 000 per year [1]. It is universally
recognized that STEMI is more common in men than in wom-
en, and more common in younger than in older patients [2,3].
Primary percutaneous coronary prevention (PPCI) is consid-
ered the preferred therapy within 12 h of STEMI symptom
onset because it quickly opens coronary arteries, resulting in
recovery of myocardial blood supply in the short term [4-6].
However, STEMI-induced myocardial injury can result in left
ventricular remodeling (LVR), subsequently leading to chang-
es in LV function and structure [7]. As time goes by, the re-
modeling adversely influences cardiac function and portends
a poor prognosis [8,9].

VR occurs progressively in untreated patients after severe
myocardial infarction (Ml) [10]. A previous study showed that
more severe myocardial injury was related to more severe VR
over time [11]. When coronary arteries are occluded, the ma-
jor factors that determine the area of Ml include the infarct-
related arterial blood supply range, reperfusion time, and the
presence or absence of collaterals, which are usually found
to supply retrograde flow to the occluded arteries [12]. At the
time of STEMI, the presence of collaterals is associated with
extended long-term survival [12]. Clinical experience suggests
that, even if patients have no collaterals, the prognosis varies
greatly for MI that occurs in different locations. Kiris et al re-
ported that LV function in patients with anterior Ml was worse
than in those with posterior/inferior Ml [13]. Therefore, identi-
fication of LVR predictors in patients with anterior STEMI and
early prevention may be conductive to improving prognosis
in these individuals.

In the present study, we attempted to create a risk prediction
model for LVR in patients with acute anterior STEMI, with the
aim of early identification of individuals at high risk of LVR and
timely treatment of them with the most appropriate regimen
to improve their prognosis.

Material and Methods

Study Population

In the present study, clinical data were retrospectively ana-
lyzed from 333 patients with acute anterior STEMI treated at
the Second Affiliated Hospital of Anhui Medical University be-
tween March 2015 and December 2019. All of the patients vol-
unteered to take part in the study, which was approved by the
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Institutional Review Board of the Second Affiliated Hospital
of Anhui Medical University [Approval no. PJ-YX2019-022(F1)].

Inclusion criteria were as follows: (1) age 18 to 80 years; (2)
acute anterior STEMI successfully treated with PPCI within the
previously noted time window; (3) unilateral left anterior de-
scending artery occlusion and thrombosis in MI flow grade 0
confirmed by coronary angiography; (4) door-to-balloon time
<90 min from patient arrival at the hospital gate to coronary
guidewire passage through the lesion; and (5) regular use of
angiotensin-converting enzyme inhibitors/angiotensin receptor
blockers and/or B receptor blockers after discharge. Exclusion
criteria were as follows: (1) right coronary MI, old MI, or car-
diogenic shock; (2) complications of myocardiopathy, myocar-
ditis, aortic dissection, rheumatic heart disease, or valvular
heart disease; (3) severe cerebrovascular disease, serious liver
and kidney dysfunction, infectious disease, immune disease,
or tumors; and (4) in ability to participate in regular follow-up.

Data Collection

Baseline data from included patients that were systematically
collected and sorted via the case management system includ-
ed age, sex, body mass index (BMI), heart failure classification,
marital status, surgical history, and history of drinking, hyper-
tension, diabetes mellitus (DM), or smoking, as well as presence
or absence of complications, atrial fibrillation, and ventricular
arrhythmia. Information also was collected on laboratory in-
dicators such as transforming growth factor-beta (TGF-B), uric
acid (UA), homocysteine (Hcy), cardiac troponin | (cTnl), recom-
binant human brain natriuretic peptide (rh-BNP), glutamic-py-
ruvic transaminase (ALT), glutamic oxalacetic transaminase
(AST), myoglobin, creatine kinase-myocardial band (CK-MB),
and high-sensitivity C-reactive protein (hs-CRP). The SYNTAX
score (www.syntaxscore.com) is a unique tool for assessing
the complexity of coronary artery disease. Collateral circulation
was assessed using Rentrop grade (grade 0: no visible filling
of any collateral channel; grade 1: filling of the side branches
of the infarct-related artery; grade 2: partial filling of the epi-
cardial vessel of the infarct-related artery; and grade 3: com-
plete collateral filling of the epicardial vessel) [14]. Coronary
angiography was performed on all included patients who had
complete occlusions of the left anterior descending (LAD) ar-
tery. Significant stenosis, defined as >50% reduction in coro-
nary artery cross-sectional lumen area, was documented. The
most severe stenosis in each of the 2 vessel areas (left circum-
flex coronary artery [LCX] and right coronary artery) constitut-
ed the respective degree of stenosis. Left main coronary artery
(LM) stenosis was considered severe stenosis when the coro-
nary artery cross-sectional lumen area was decreased by >50%.

All patients were placed in the left decubitus position. With
the body in multiple positions, 3-dimensional echocardiography
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(Philips EPIC7C) with an echocardiography probe was used to
evaluate the size of the heart cavity, including the parasternal
short axis, parasternal long axis, apical 4-chamber heart, and
apical 2-chamber heart. M-mode ultrasound was used to as-
sess blood flow velocity, the 2-level Simpson method was used
to measure EF, and 2- and 3-dimensional ultrasound were uti-
lized to measure peak systolic velocity (PSV) and end-diastol-
ic velocity (EDV). Echocardiogram indicators were recorded at
admission, including PSV, EDV, left ventricular end-systolic di-
ameter (LVESD), left ventricular end-systolic volume (LVESV),
left ventricular end-diastolic diameter (LVEDD), left ventricular
end-diastolic volume (LVEDV), interventricular septum thick-
ness (IVST), posterior wall thickness (PWT), and left ventricu-
lar EF (LVEF). LVR was defined as an increase of 20% in LVEDV
at 6-month follow-up compared with discharge [15].

Statistical Analysis

The data were analyzed using SAS software, version 9.4 (SAS
Institute Inc., Cary, North Carolina, United States). Normally-
distributed data were depicted as means+standard devia-
tions (x+s) using the t test, while abnormally-distributed data
were presented as medians and quartiles [M(P,,, P..)] using
a Mann-Whitney U test. Categorical data were expressed as
n(%) using a chi-square test or Fisher exact test, and ranked
data were presented as n(%) using a Mann-Whitney U test.
Variables that were statistically significant on univariate anal-
ysis were included in multivariate logistic regression analysis
using a stepwise method. A logistic regression model was cre-
ated and evaluated using the area under the curve (AUC) of
the receiver operating characteristic (ROC) curve. P<0.05 was
considered statistically significant.

Results

Baseline Characteristics

A total of 333 patients with acute anterior STEMI (246 men
and 87 women) were included in the present study. The mean
age was 61.67+13.17 years. At 6-month follow-up, 135 of the
patients (40.54%) had experienced LVR (LVR group), whereas
198 patients (59.46%) had not (non-LVR group).

Baseline characteristics of patients in the LVR and non-LVR
groups are listed in Table 1. There were significant differenc-
es between the groups in sex (P=0.013), heart failure classi-
fication (P<0.001), surgical history (P=0.008), complications
(P=0.007), atrial fibrillation (P=0.002), ventricular arrhythmia
(P=0.004), number of stenosed coronary vessels (P<0.001),
SYNTAX score (P<0.001), and collateral circulation (P<0.001),
but not in age, BMI, marital status, history of drinking, hy-
pertension, DM, smoking, or LAD occlusion location (P>0.05).

CLINICAL RESEARCH

Laboratory Indicators

Compared with the non-LVR group, the LVR group had a high-
er neutrophil/lymphocyte ratio (NLR) (5.57 vs 7.72, t=-3.67,
P<0.001); platelet distribution width (PDW) (15.85 vs 16.42,
t=-3.17, P=0.002); hemoglobin (142.29 vs 136.33, t=2.73,
P=0.007); levels of Hcy (13.04 vs 16.51, t=8.61, P<0.001); and
cTnl at admission (2.05 vs 20.10, Z=12.789, P<0.001) and 3
days later (16.26 vs 22..67, Z=4.479, P<0.001); rh-BNP (121.00
vs 454.00, Z=12.213, P<0.001); TGF-B at admission (197.72
vs 215.01, t=5.80, P<0.001), 24 h (257.08 vs 362.73, t=35.54,
P<0.001), and 3 days after admission (319.18 vs 463.12, t=35.96,
P<0.001); AST (47.00 vs 100.00, Z=4.739, P<0.001); lactic dehy-
drogenase (LDH) (235.43 vs 538.89, t=10.74, P<0.001); D-dimer
(0.25 vs 0.36, Z=2.930, P=0.003); myoglobin (137.20 vs 204.90,
7=7.956, P<0.001); CK-MB (30.50 vs 69.00, Z=10.225, P<0.001);
hs-CRP at admission (3.33 vs 11.90, Z=10.697, P<0.001) and 3
days later (6.10 vs 11.30, Z=5.071, P<0.001); and apolipopro-
tein a (1.31 vs 1.48, t=-3.82, P<0.001), but lower levels of high-
density lipoprotein cholesterol (HDL-C) (1.24 vs 1.13, t=2.56,
P=0.011). No significant differences were detected between the
LVR and non-LVR groups in platelet count, white blood cell (WBC)
count, glycosylated hemoglobin, or levels of creatinine, UA, ALT,
total bilirubin, fibrinogen, total cholesterol, low-density lipopro-
tein cholesterol (LDL-C), or apolipoprotein b (P>0.05; Table 2).

Echocardiogram Indicators

The characteristics of the echocardiograms are shown in
Table 3. There were significant differences in EDV (0.64 vs 0.66,
t=-1.98, P=0.049), LVESD (36.58 vs 38.50, t=0.69, P<0.001),
LVESV (52.46 vs 60.03, t=-5.06, P<0.001), LVEDD (47.43 vs 49.18,
t=-4.50, P<0.001), LVEDV (121.91 vs 127.49, t=-3.40, P<0.001),
and LVEF (60.02 vs 55.51, t=6.24, P<0.001), but no differences
in PSV (0.58 vs 0.56, t=0.69, P=0.490), IVST (11.12 vs 10.81,
t=1.16, P=0.246), and PWT (9.90 vs 9.63, t=1.56, P=0.121) be-
tween the LVR and non-LVR groups.

Multivariate Logistic Regression Analysis of LVR

Factors with differences on univariate analysis were fur-
ther analyzed using multivariate stepwise logistic regres-
sion. As seen in Table 4 and Figure 1 (model 1), the num-
ber of stenosed coronary vessels (odds ratio [OR] 2.036,
95% Cl 1.050-3.950, P=0.035), LVEDV (OR 1.147, 95% Cl
1.091-1.205, P<0.001), LVEF (OR 0.879, 95% Cl 0.813-0.951,
P=0.001), TGF-B at admission (OR 1.027, 95% CI 1.011-1.042,
P<0.001), and 3-day cTnl (OR 1.176, 95% Cl 1.111-1.244,
P<0.001) were identified as factors predictive of LVR in pa-
tients with acute anterior STEMI. A logistic regression mod-
el was established: Y=-20.639+0.711xnumber of stenosed
coronary vessel+0.137xLVEDV-0.129xLVEF+0.026xTGF-f at
admission+0.162x3-d cTnl; P=Y/1+Y. LVR occurred at P>0.5.
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Table 1. Baseline characteristics in the non-LVR and LVR groups (x#s) or n (%).

Characteristics Non-LVR (n=198) LVR (n=135) Z/t/x?

Age, years 61.67+13.17 62.14£13.07 60.99+13.34 0.78 0.434
Cse . em  ooms
"""" Male a6 (387 156 (1879) %0 (661
"""" Female 87 (613 42 (1210 45 (333
Cemukgm 24834329 24614331 25154325 146 0145
Heartfailure classification” w001
"""" \ 239 (17 180 (091) 59 @370)
"""" " e (83 14 (o 47 Gas)
"""" w2 () 4 (o) 18 333
"""" v 11 (3% o @ 1 @s
Martalstatust . oxms
"""" Snge 1 (30 o0 (0o 1 ©74
"""" Maried 332 (9970) 198 (10000) 134 (9926
Csugalhisoy . 700 o008
"""" N 318 @550 194 (9798) 124 (18
"""" Ys 15 @s) 4 o) 1 @®19%
Mistory of drinking  oso7  oar6
"""" N 27 81 132 s 95 @o3n
"""" Yes 106 (3183 66 (3333 40 (963
Mistory of hypertension o000 1000
"""" No 148 (s44) 88 (4444 60 (d4ad)
"""" Yes 185 (s556) 110 (556 75 (555¢)
History of diabetes melitus o006 0941
"""" N om (23) 143 (222 98 @259
"""" Ys 9 @iey 55 @u78) 37 @ran)
Mistoryofsmoking . ooa o087
"""" N 183 (4299 84 @242 59 @79
"""" Ys 190 (708 114 (758 76 (5630
Complications . 73 o007
"""" Neo 289 (8669 180 (9091 109 (8074
"""" Ys a4 @s2) 18 (909 26 (928
Al fibrilaon . 910 0002
"""" N 287 (819) 180 (091) 107 (9260
"""" Ys 4 (3s) 18 (909 28 @o78)
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Table 1 continued. Baseline characteristics in the non-LVR and LVR groups (x+s) or n (%).

Characteristics Non-LVR (n=198) LVR (n=135) Z/t/x?

Ventricular arrhythmia 8.174 0.004
"""" No 288 (849 180 (9091) 108 (8000)
"""" Ys a4 sy 18 @09 27 @ooo)
lADocclusion location ~~~ ae13 o010
"""" Proimal 238 (147 144 (273 94 (963
"""" midde 86 (2589 46 (323 40 (9
"""" sl 9 @) 8 @ 1 ©4
| No.stenosed coronary vessels 6194 ool
"""" e (e2) s @osy) s @)
"""" > 151 @s3y) 82 @ian 6o GLi)
"""" s 18 Gsay 57 @879 e @19
CSYNTAXscore 18358606 1613t530 J60s564 900 w0001
Collateral direulation w271 w0001
"""" o 290 @09 179 040 111 €29
"""" T s o@sy s o@sy 20 48y
"""" > 18 Gan 14 @on 4 @

* Data were analyzed using a Fisher exact test. BMI — body mass index; LAD — left anterior descending; LVR — left ventricular
remodeling.

Table 2. Laboratory indicators in the non-LVR and LVR groups, (xts) or M(Q,,, Q,,).

Variables Non-LVR (n=198) LVR (n=135)

NLR,% 6.56+4.69 5.77+4.23 7.72+5.08 -3.67 <0.001
CPWR 1608172 1585:187  1642s141 317 0002
Platelet count, 100 - 1983946621 1983206854 1985066289 00 0981
Hemoglobin gL 1308741913 1422941755 13633:2080 273 0.007
weCcount 04 9991350 0684347 1043351 193 0054
Creatinine, pmoll 926114079 894942209 97.195805 147 0144
CUmumolL 3339459904 3301249373 33955410851 085 0399
Mo mmol 14454380 13041289 1651:400 861 <0001
' Glycosylated hemoglobin, % 5941145 5915139 s98s154 om 0682

o 5.37 2.05 20.10
G (1.1, 17.91) (0.62, 5.01) (11.02, 48.52) 12.789 <0.001
o 17.23 16.26 22.67
S LU (13.83, 29.94) (13.38, 21.33) (15.54, 41.16) 4479 <0.001
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Table 2 continued. Laboratory indicators in the non-LVR and LVR groups, (3+s) or M(Q,,, Q,,).

Variables Non-LVR (n=198) LVR (n=135)
202.00 121.00 454.00
h-BNP, mg/L 12.21 001
rh-BNP, mg/ (98.00, 443.00) (67.00, 198.00) (277.00, 823.00) 3 <0.00
TGF-B, pg/mL
At admission 204.73+29.19 197.72+30.49 215.01423.77 -5.80 <0.001
24 h after admission 301.12+60.02 257.08+26.12 365.73+29.16 -35.54 <0.001
3 d after admission 377.54+78.56 319.18+30.20 463.12439.26 -35.96 <0.001
ALT, /L 40.58+24.68 39.19421.32 42.61+28.87 118 0.240
57.00 47.00 100.00
SB[ (27.00, 137.00) (26.00, 91.00) (33.00, 196.00) 4.739 <0.001
Total bilirubin, pmol/L 12.5346.56 11.9546.00 13.39+7.24 -1.91 0.057
LDH, Mean+SD 358.46+258.74 235.43461.11 538.89+324.36 -10.74 <0.001
0.29 0.25 036
D-di L 2. ]
dimer, pig/m (0.19, 0.56) (0.19, 0.47) (0.21,0.79) 930 0.003
Fibrinogen, g/L 2.98+1.01 2.95+0.88 3.03+1.17 -0.68 0.497
. 155.00 137.20 204.90
AT, AT (123.60, 216.40) (109.20, 174.90) (146.60, 298.00) 7:956 <0.001
40.00 30.50 69.00
CLERAEs [k (27.00, 61.00) (25.00, 43.00) (44.00, 140.00) 10.225 NUlE
hs-CRP, mg/L
4.90 333 11.90
At admissi 10. 001
Bl (2.50, 11.30) (1.51, 5.50) (7.30, 19.91) 0.697 <0.00
. 6.90 6.10 11.30
=) il B o) (4.80, 14.40) (4.58, 9.65) (5.70, 16.50) >071 <0.001
Total cholesterol, mmol/L 4.79+1.20 4.76+1.17 4.84+1.25 -0.57 0.569
HDL-C, mmol/L 1.20£0.41 1.24+0.45 1.13+0.34 256 0.011
LDL-C, mmol/L 3.03+1.04 3.00+0.98 3.0741.12 -0.58 0.563
Apolipoprotein a, g/L 1.38+0.37 1.31+0.30 1.48+0.44 -3.82 <0.001
Apolipoprotein b, g/L 1.2340.52 1.25+0.42 1.1940.63 0.92 0.359

ALT — glutamic-pyruvic transaminase; AST — glutamic oxalacetic transaminase; LDH — lactic dehydrogenase; CK-MB — creatine kinase-
myocardial band; cTnl - cardiac troponin I; Hcy — homocysteine; HDL-C — high-density lipoprotein cholesterol; hs-CRP — high-sensitivity
C-reactive protein; LDL-C — low-density lipoprotein cholesterol; LVR — left ventricular remodeling; NLR — neutrophil/lymphocyte ratio;
PDW - platelet distribution width; rh-BNP — recombinant human brain natriuretic peptide; TGF-B — transforming growth factor-beta;
UA — uric acid; WBC — white blood cell.

In addition, to further explore the stability of the model, the
cTnl at admission was replaced with 3-day cTnl. As seen in
Table 5 and Figure 1 (model 2), the number of stenosed coro-
nary vessels (OR 2.630, 95% Cl 1.395-4.958, P=0.003), LVEDV
(OR 1.150, 95% Cl 1.099-1.204, P<0.001), LVEF (OR 0.885, 95%
C10.821-0.953, P=0.001), TGF-f at admission (OR 1.027, 95% Cl
1.013-1.042, P<0.001), and cTnl at admission (OR 1.126, 95% Cl
1.074-1.180, P<0.001), were identified as factors predictive of

LVR. The model was found to be stable, suggesting that it can
be used to predict LVR in patients with acute anterior STEMI.

Diagnostic Performance of Prediction Model
The ROC curves of the prediction model and the single-factor

numbers for stenosed coronary vessels, LVEDV, LVEF, TGF-f at
admission, and 3-day cTnl were drawn (Figure 2). The results
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Table 3. Characteristics of cardiac color ultrasound, (x+s).

Variables Total Non-LVR (n=198) LVR (n=135) t P
PSV, m/s 0.57+0.14 0.58+0.15 0.56+0.13 0.69 0.490

LVEF,% 58.19+6.36 60.02+4.71 555 1%7:44, 6.24 <0.001

EDV — end-diastolic velocity; IVST — interventricular septum thickness; LVEDD - left ventricular end-diastolic diameter; LVEDV - left
ventricular end-diastolic volume; LVEF — left ventricular ejection fraction; LVESD - left ventricular end-systolic diameter; LVESV — left
ventricular end-systolic volume; LVR — left ventricular remodeling; PSV — peak systolic velocity; PWT — posterior wall thickness.

Table 4. Multivariate logistic regression analysis of LVR (model 1).

95% CI

Variables

Constant -20.406 4.492 20.639 <0.001
 No.stenosed coronary vessels 0711 0338 4424 0035 203 1050 3950
wev 0137 0025 29300 <0001 1147 1091 1205
w0129 0040 10452 0001 0879 0813 0951
TGFBatadmission 0026 0008 11947 <0001 1027 1011 1042
Csdetml 0162 0029 31531 <0001 1176 L1111 1244

3-d cTnl — cardiac troponin | 3 d after admission; Cl — confidence interval; LVEDV — left ventricular end-diastolic volume; LVEF — left
ventricular ejection fraction; LVR — left ventricular remodeling; OR — odds ratio; SD — standard deviation; TGF-B — transforming growth
factor-beta.

Variables OR (95% CI) P
Model 1
No. stenosed corobary vessel ~ 2.036 (1.050-3.950) 0.035
LVEDV 1.147 (1.091-1.205) - <0.001
LVEF 0.879(0.813-0.951) - 0.001
TGF-B at admission 1.027 (1.011-1.042) k <0.001
3-dcnl 1.176 (1.111-1.244) = <0.001
Model 2
No. stenosed corobary vessel  2.630 (1.395-4.958) 0.003
LVEDV 1.150(1.099-1.204) - <0.001
LVEF 0.885 (0.821-0.953) - 0.001
TGF-B at admission 1.027 (1.013-1.042) W <0.001
3-d cTnl at admission 1.126 (1.074-1.180) . <0.001
0 1 2 3 4

Figure 1. Forest plots for models 1 and 2.
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Figure 2. Receiver operating characteristic curve for the
prediction model.

showed that the AUC of the prediction model was 0.978 (95%
€1 0.955-0.991) for prediction of LVR risk, similar to the AUC in
model 2, which was 0.970 (95% Cl 0.946-0.986, P=0.275), and
significantly superior to the single-factor numbers for stenosed
coronary vessels of 0.650 (95% Cl 0.597-0.702, P<0.001), LVEDV
of 0.876 (95% Cl 0.836-0.910, P<0.001), LVEF of 0.684 (95%
Cl 0.631-0.734, P<0.001), TGF-B at admission of 0.696 (95%
Cl 0.644-0.745, P<0.001), cTnl at admission of 0.913 (95% Cl
0.877-0.941, P=0.002), and 3-day cTnl of 0.945 (95% Cl 0.914-
0.967, P<0.001) (Table 6).

Table 5. Multivariate logistic regression analysis of LVR (model 2).

Variables

Liu Z. et al:
Model of LVR in acute anterior STEMI
© Med Sci Monit, 2021; 27: €927404

Discussion

LVR is usually used to depict the structural, functional, myo-
cellular, and interstitial changes occurring in reaction to myo-
cardial injury and/or chronic changes associated with myocar-
dial loading. It progresses over time in response to increased
wall stress, neurohormonal activation, and inflammatory sig-
naling pathways, and is thought to be connected with an ele-
vated risk of primary morbidity and mortality [16]. In the pres-
ent study, we systematically analyzed clinical data from 333
patients with acute anterior STEMI, including 135 patients
with and 1989 patients without LVR. The results of multivar-
iate analysis showed that the numbers for stenosed coro-
nary vessels, LVEDV, LVEF, TGF- at admission, and 3-day cTnl
were the factors predictive of LVR in patients with acute an-
terior STEMI. Based on these findings, a risk prediction model
of LVR was developed: Y=-20.639+0.711xnumber of stenosed
coronary vessels+0.137xLVEDV-0.129xLVEF+0.026xTGF-3 at
admission+0.162x3-d cTnl; P=Y/1+Y. The AUC of this model
was 0.987, with sensitivity of 94.07% and specificity of 92.42%.
This model had excellent diagnostic accuracy for prediction of
LVR in patients with acute anterior STEMI.

Cardiac remodeling following Ml is characterized by infarct ex-
pansion, hypertrophy of surviving myocardium, increased col-
lagen deposition, and chamber structural changes, which even-
tually lead to heart failure. In the present study, the number of
stenosed coronary vessels, LVEDV, LVEF, 3-day cTnl, and TGF-B
at admission were all shown to be factors predictive of LVR
and included in the model that we created. The results showed
that there was a 100% increase in the number of stenosed cor-
onary vessels and a 103.6% increase in the risk of LVR. Early
studies reported that impaired diastolic filling was associated
with an increasing number of stenosed coronary vessels, and
more severe myocardial injury was related to more severe VR
over time [11,17]. As a confirmed biomarker for acute MI, cTnl

95% CI

Constant -19.151 4.133 21.473 <0.001
 No.stenosed coronary vessels 0967 0324 8939 0003 2630 1395 4958
wev 0140 0023 36303 <0001 1150 1099 1204
CweF 13 0038 10344 o000l 0885 0821 0953
TGFBatadmission 0027 0007 13728 <0001 1027 1013 1042
nlatadmission 0119 0024 24560 <0001 1126 1074 1180

Cl — confidence interval; cTnl — cardiac troponin I; LVEDV — left ventricular end-diastolic volume; LVEF — left ventricular ejection fraction;
LVR — left ventricular remodeling; OR — odds ratio; SD — standard deviation; TGF-B — transforming growth factor-beta.
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Table 6. Diagnostic performance of the prediction model.

CLINICAL RESEARCH

Variable AUC (95% CI) SD
Model 1 0.978 (0.955-0.991)  0.007
Model2 0970 (0.946:0.986) 0009
 No. stenosed coronary vessels 0650 (0.597-0.702) 0027
CWEDV 0876 (0836:0910) 0018
CWEF 0684(0631-0.734) 0018
TGF-Batadmission 0696 (0.644-0.745) 0029
(Tnlatadmission 0913 (0.877-0.941) 0019
C3ddnl 0945 (09140967) 0012

Sensitivity (95% Cl) Specificity (95% Cl)

94.07 (88.7-97.4) 92.42 (87.8-95.7)

95.56 (90.6-98.4) 89.90 (84.8-93.7) 1.092 0.275
100,00 (973-10000) 000 (00-18) 12151  <0.001
8963 (83.2-942)  69.19 (623755) 6269  <0.001
60.00 (512-683) 7323 (66.5-793) 9863  <0.001
7556 (67.4-825)  57.58 (50.4-646) 9872 <0.001
8815 (B15:93.1) 9293 (884-96.1) 3040 0002
9037 (84.1-948) 8535 (79.6-900)  7.962  <0.001

3-d cTnl — cardiac troponin | 3 d after admission; AUC — area under the curve; Cl — confidence interval; LVEDV - left ventricular end-
diastolic volume; LVEF — left ventricular ejection fraction; SD — standard deviation; TGF-B — transforming growth factor-beta.

reflects myocardial cell damage with high specificity and sen-
sitivity [18]. By exploring the ability of cTnl to predict LVR af-
ter PPCl in STEMI, Hallén et al discovered that for patients with
STEMI who receive PPCI, single-point sampling of cTnl could
provide critical prognostic information about LV function [19].
In the REVE-2 study, persistently detectable cTnl levels during
follow-up were found to be associated with LVR after acute
MI [20]. TGF-B, a single-chain peptide composed of 50 ami-
no acid residues, plays an important role in VR through para-
crine or autocrine regulation of dermal development, organ for-
mation, and cell proliferation, differentiation, migration, and
apoptosis [21]. Expression of TGF-p mRNA in LV myocardium
was increased in animal models of Ml and pressure overload.
Hein et al found that expression of TGF-B was closely related
to the degree of myocardial fibrosis in patients with compensa-
tory cardiac hypertrophy that progressed to heart failure [22].
Studies on animal models have shown that TGF-f§ overexpres-
sion causes interstitial fibrosis and cardiac hypertrophy [23]. A
consensus from an international forum on cardiac remodeling
noted that elevated LVEDV and decreased LVEF occur in post-
infarction LVR [24]. Similarly, our findings showed that each
1 mL increase in LVEDV was associated with a 0.147-fold in-
crease, while each 1% increase in LVEF was associated with a
0.121-fold reduction in risk of RV remodeling.

High-quality predictive models are available with which to make
clinical decisions and counsel patients and they also may en-
sure rational allocation of medical resources and improve the
design of clinical trials [25]. In the present study, we created
a model to predict the risk of LVR in patients with acute ante-
rior STEMI. Our results showed that the AUC of the prediction
model was 0.978 for prediction of LVR risk, similar to that for
model 2, which was 0.970; therefore, it was significantly su-
perior to the single-factor number for stenosed coronary ves-
sels, LVEDV, LVEF, TGF-f at admission, cTnl at admission and
3-day cTnl. The model appeared to be stable in patients with

cTnl at admission and on day 3. To the best of our knowl-
edge, models for predicting LVR in patients with acute anteri-
or STEMI rarely have been described. Hendriks et al explored
predictors of LVR after STEMI and created multivariable mod-
els [26]. The AUCs of these models were 0.838, 0.799, 0.896,
and 0.761, indicating that their predictive efficacy was infe-
rior to our model. The performance of our prediction model
was good, suggesting that it can predict LVR in patients with
acute anterior STEMI.

The strengths of the present study were that it resulted in a
novel risk prediction model for LVR in patients with acute an-
terior STEMI. The model is simple to use and the required data
are accessible in the clinic. A comparison of its diagnostic per-
formance with other single-factor indicators was performed
to support the usefulness of the model for discriminating the
presence or absence of LVR. In addition, use of the model could
provide information essential to determine whether patients
are at high risk of LVR and provide timely intervention. The
present study, however, also had some limitations, including
a relatively small sample size and lack of comprehensive vari-
ables, assessment of comorbidities, and validation. In the fu-
ture, further clinical trials of the model, including validation,
will be conducted.

Conclusions

Risk factors for LVR include the number of stenosed coronary
vessels, LVEDV, LVEF, TGF-$ at admission, and 3-day cTnl. The
model we created has excellent diagnostic accuracy for pre-
dicting LVR in patients with acute anterior STEMI.
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