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Purpose: So far, ST-segment elevation myocardial infarction (STEMI) is still the main cause of morbidity and mortality of
cardiovascular diseases worldwide. Recent studies showed that pentraxin-3 (PTX3) was related to the early diagnosis and prognosis
of coronary heart disease. This study aimed to investigate the dynamical change of PTX3 after primary percutaneous coronary
intervention (pPCI) in STEMI patients and its prognostic value.

Patients and methods: In this prospective cohort study, a total of 350 patients were enrolled. The plasma level of PTX3 was
measured at admission, 24-hour and 5-day after pPCI. The primary endpoint was the incidence of major adverse cardiac cerebral
events (MACCEs) during 1-year follow-up.

Results: Compared with the admission, PTX3 levels were significantly increased at 24 hours, and decreased at 5 days after pPCI in
the whole cohort. PTX3 levels at these three time points were not significantly different between the patients with and without
MACCEs. Notably, the change in PTX3 from admission to post-pPCI 24-hour (APTX3) was higher in patients with MACCEs (112.83
vs 17.94 ng/dl, P = 0.001). The ROC curves showed that the cut-off value was 29.22 ng/dl and the area under curves was 0.622 (95%
CI: 0.554-0.690, p = 0.001). Multivariable cox regression models revealed that the high APTX3 group was an independent predictor of
MACCE:s (adjusted HR = 2.010, 95% CI = 1.280-3.186, p = 0.003). The higher APTX3 group had significantly higher incidences of
revascularization (HR = 2.094, 95% CI: 1.056—4.150, p = 0.034) and composite MACCEs (HR = 2.219, 95% CI: 1.425-3.454, p <
0.001). However, the change of PTX3 level from admission to post-pPCI 5-day had no independently predictive value.
Conclusion: The higher increase of PTX3 level 24-hour after pPCI appeared to have a potential value in independently predicting the
incidence of 1-year MACCEs in STEMI patients, especially for coronary revascularization.
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Introduction

Inflammatory process plays a key role in the creation and development of atherosclerosis.' Pentraxin-3 (PTX3) is a member of the
pentraxin superfamily, and was first identified in 1992.> PTX3 is rapidly produced and released by several cell types, in particular
by mononuclear phagocytes, dendritic cells, fibroblasts and endothelial cells in response to primary inflammatory signals.” It was
shown to have a special role in the pathophysiology of atherosclerosis and myocardial infarction.* As ST segment elevation
myocardial infarction (STEMI) is one of the main reasons for morbidity and mortality worldwide,” more attention should be paid
to the biomarkers of the prognosis in this population. In previous studies, after systemic administration of microbial products and
inflammatory cytokines or ligation of the left coronary artery to model acute myocardial infarction in rodents, the expression of

PTX3 in the myocardium increased significantly.® Elevated initial PTX3 levels are not only more sensitive than other commonly
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used clinical biomarkers, including N-terminal prohormone brain natriuretic peptide (NT-proBNP), troponin T (TnT), creatine
kinase (CK), in predicting the 3-month prognosis of patients with STEMI,” but also associated with higher mortality even in long-
term observational studies.® However, the predictive value of early dynamic changes of PTX3 levels for long-term MACCEs in
STEMI patients undergoing primary percutaneous coronary intervention (pPCI) remains unclear. Therefore, we investigated the
change in PTX3 levels from admission to post-pPCI in STEMI patients, and further assessed the relationship between the change
and the incidence of major adverse cardiac cerebral events (MACCEs) during 1-year follow-up period.

Methods

Patients

Study subjects were identified from the Cardiovascular Center of Beijing Friendship Hospital Database (CBD) Bank. This study
has been cleared by our Institution Ethics Review Board for human studies and that patients have signed an informed consent. The
patient flowchart is presented in Figure 1. A total of 481 patients were diagnosed with STEMI from February 2017 to April 2020.
Of these patients, 396 underwent successful pPCI within 6 hours of chest pain onset. All patients met the diagnostic criteria of
European Society of Cardiology (ESC) for STEMI: 1) there were symptoms and signs of continuous myocardial ischemia (such as
continuous chest pain) 6 hours before admission, 2) ECG examination showed that ST-segment elevation in at least two
contiguous leads. Of the 396 patients, 46 were excluded according to the exclusion criteria, which were 1) severe renal
dysfunction; 2) severe liver disease; 3) acute infectious disease or rheumatic disease; 4) current neoplastic disease; 5) estimated
life expectancy less than 1 year, 6) lacking clinical or follow-up data. Finally, 350 patients were included in this study and divided
into 2 groups (patients with MACCESs, n = 90 and patients without MACCEs, n = 260). All patients were followed up 1 year. The
study protocol was conducted in accordance with the principles outlined in the Declaration of Helsinki. Every patient signed the
informed written consent before enrolled in the study.

Data Collection

The data collection protocol was approved by the Institutional Review Board of Beijing Friendship Hospital affiliated to Capital
Medical University. Patients’ demographics, medical history, laboratory test results, echocardiographic, and angiographic
evaluation results were collected and verified using an electronic medical recording system. The outcomes of MACCEs were
collected and recorded during clinical follow-up visits. MACCEs included cardiac death, non-fatal MI, non-fatal stroke,
revascularization, and cardiac rehospitalization. Cardiac death was defined as fatal myocardial infarction, sudden death, and

CBD Bank database
(2017.2-2020.4)

Inclusion criteria:
1) age > 18 years, Patients with STEMI underwent pPCI
2) the onset time n=481
was less than 6 Exclusion criteria:
hours 1) severe renal dysfunction,
3) assayed PTX3 at n=10;
addmission, 24 Patients enrolled in our study 2) severe liver disease, n=7;
hours after pPCI and n=396 3) acute infectious disease or
5 days after pPCI rheumatic disease, n=10;
4) current neoplastic disease,
350 patients included in the final n=4; . .
analysis on the main endpoint 5) estimated life expectancy <
1 year,n=4;
6) lacking clinical or follow-
up data, n=11

patients with patients without
MACCEs MACCEs
n=90 n=260

Figure | The flow chart of study subject enrollment.
Abbreviations: CBD, Cardiovascular Center of Beijing Friendship Hospital Database; STEMI, ST segment elevation myocardial infarction; pPCl, primary percutaneous
coronary intervention; PTX3, pentraxin-3; MACCEs, major adverse cardiac cerebral events.
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other cardiovascular death. Any coronary revascularization was defined as a revascularization of the target vessel or non-target
vessels. Cardiac rehospitalization refers to rehospitalization for chest tightness, chest pain, angina pectoris or heart failure.

Cardiac troponin I (cTnl), creatine kinase (CK) and creatine kinase isoenzyme-MB (CKMB) levels were measured with
a sandwich electrochemiluminescence immunoassay in the Department of Laboratory Medicine. The serum levels of N-terminal
pro-B-type natriuretic peptide (NT-proBNP) were measured with a solid-phase chromatographic immunoassay. The high-
sensitivity C-reactive protein (hsCRP) level was measured with the particle-enhanced immunonephelometric assay. One tube
of venous blood was collected from all patients at admission, 24 hours after pPCI and 5 days after pPCI. The blood was centrifuged
at 4°C and 1000 rpm for 15 minutes. Plasma was separated and stored at —80°C to analyze the concentration of PTX3. PTX3 was
assayed with a commercial Human PTX3 ELISA kit (Human PTX3/TSG-14 immunoassay Quantikine® ELISA, Catalog
Number DPTX30B, USA R&D Systems, Inc.) by dedicated laboratory personnel and blinded to the characteristics of the
patients. A streptavidin-coated plate was incubated with a biotinylated monoclonal antibody specific for human PTX3. Plates
were washed, standards and samples were pipetted into the wells. Any PTX3 present was bound by the immobilized biotinylated
antibody. After washing away any unbound substances, an enzyme-linked monoclonal antibody specific for human PTX3 was
added to the wells. Following a wash to remove any unbound antibody-enzyme reagents, a substrate solution was added to the
wells and color developed in proportion to the amount of PTX3 bound. The color development was stopped and the intensity of
the color was measured. The PTX3 level (ng/dl) was determined using a standard curve. The minimum detectable dose (MDD) of
PTX3 ranged from 0.4 to 2.6 ng/dl and the mean MDD was 1.4 ng/mL. The intra-assay coefficient of variation (CV) was 1.87%
and the inter-assay CV was 5.93% according to the protocol. Reagents of the same lot numbers were used for all determinations to
minimize the measurement variability.

Statistical Analysis

Continuous variables were presented as meantstandard deviation (SD) or median (IQR). Comparisons between the 2 groups or
PTX3 concentration at the same time point were analyzed by Student’s #-test or ManWhitney U-test. Categorical variables were
expressed as number and percentage and compared using the Pearson chi-square test or Fisher’s exact test. Besides, this study
calculated the change in PTX3 concentration between postoperative and preoperative. APTX3 represented the change from
admission to post-pPCI 24-hour. Spearman correlation was used to measure correlation between APTX3 and other indexes. The
receiver operating characteristic (ROC) curve was drawn to evaluate the cut-off value of APTX3 in predicting MACCEs.
A multivariable Cox regression analysis was performed in order to determine whether APTX3 was an independent predictor for
MACCEs, and to identify other predictors of MACCEs. Some of baseline variables that were significantly correlated with
outcomes by univariate analysis and clinically relevant were entered into the multivariate model. The formal test of proportional
hazard assumption using Schoenfeld residuals. The cumulative incidence of MACCEs was estimated by Kaplan—Meier survival
curves, and the groups were compared using the Log rank test. All analyses were two-tailed and p value <0.05 was considered
statistically significant. Data were analyzed using IBM SPSS statistics 21.

Results

Baseline Characteristics of Patients
As shown in Table 1, MACCE:s occurred in 25.7% of the included patients during 1-year follow-up. Most of the patients were
male (75.4%) but there was no significant difference between the patients with and without MACCEs. Patients with MACCEs

Table | Baseline Characteristics of Patients with and without MACCEs

All Patients (n=350) | With MACCEs (n=90) | Without MACCEs (n=260) P-value
Male gender 264 (75.4) 65 (72.2) 199 (76.5) 0.412
Age, years 62.25+12.57 64.98+11.42 61.30+12.83 0.017
BMI, kg/m? 25.90+3.62 25.45+3.58 26.05+3.63 0.180
SBP, mmHg 125.01+£21.77 124.874+22.17 125.06+21.67 0.943
DBP, mmHg 74.30£14.15 72.64+14.20 74.88+14.11 0.198
(Continued)
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Table | (Continued).

All Patients (n=350) | With MACCEs (n=90) | Without MACCEs (n=260) P-value
Medical history
Current smoker 183 (52.3) 49 (54.4) 134 (51.5) 0.634
Hypertension 217 (62.0) 61 (67.8) 156 (60.0) 0.190
Diabetes mellitus 106 (30.3) 33 (36.7) 73 (28.1) 0.126
Stroke 33 (94) 12 (13.3) 21 8.1) 0.141
Previous AMI 64 (18.3) 24 (26.7) 40 (15.4) 0.017
Previous PCI/CABG 51 (14.6) 22 (24.4) 29 (11.2) 0.002
Laboratory values
WBC, 10°/L 9.91£3.08 9.73£3.13 9.97+3.07 0.519
HsCRP, mg/L 11.24%12.16 11.52x11.56 11.14£12.39 0.807
Creatinine, umol/L 75.22+24.30 76.97+27.07 74.61+23.29 0.428
TC, mmol/L 4.58%1.12 4.29+1.22 4.70+1.07 0.003
TGs, mmol/L 1.44 (1.11, 2.03) 1.39 (1.04, 1.96) 1.45 (1.12, 2.04) 0.548
HDL-c, mmol/L 1.04+0.27 0.99+0.29 1.06+0.26 0.029
LDL-c, mmol/L 2.68+0.80 2.48+0.89 2.75+0.76 0.006
Peak CK, U/L 1903.94+1559.07 2114.18+2033.08 1830.60+1352.64 0.138
Peak CKMB, U/L 214.97+164.80 228.42+175.54 210.39+161.08 0.382
Peak cTnl, ng/mL 24.01£18.09 25.03+19.02 23.67£17.79 0.548
Peak NT-proBNP, pg/mL 1595 (673, 3252) 2394 (1105, 4285) 1410 (604, 2820) 0.001
Echocardiography
LA, cm 3.70+0.43 3.7510.40 3.68+0.45 0.208
LVESD, cm 3.63+0.48 3.69+0.53 3.60+0.47 0.147
LVEDD, cm 5.17+0.44 5.17+0.46 5.17+0.43 0.947
LVESY, mL 56.95+18.89 59.88+20.89 55.93+18.08 0.087
LVEDV, mL 129.19£25.95 129.60+27.64 129.04+25.39 0.860
LVESVI, mL/m? 66.17£21.90 71.55%24.11 64.30+20.80 0.007
LVEDVI, mL/m? 150.19+30.84 155.41+31.65 148.37+30.40 0.062
LVEF, % 56.44+8.24 54.74+8.45 57.0248.10 0.024
LVEF=50% 264 (75.6) 62 (68.9) 202 (78.0) 0.083
Angiography findings
Multi-vessel/LM 318 (90.9) 86 (95.6) 232 (89.2) 0.073
Slow/no-reflow 11 (3.3) 3(3.8) 8 (3.2) 0.816
Syntax score 13.42+6.02 15.02+6.32 12.87+5.83 0.003
Risk scores
GRACE score 156.59+34.18 165.12+35.36 153.63£33.32 0.006
TIMI score 3.95%2.30 4.46+2.52 3.78+2.20 0.016
Killip class Il-IV 91 (26.0) 30 (33.3) 61 (23.5) 0.066
Anterior wall Ml 180 (51.4) 51 (56.7) 129 (49.6) 0.249
Treatment pre-admission
Antiplatelet agent 113 (32.3) 33 (36.7) 80 (30.8) 0.302
ACEI/ARB 79 (22.6) 26 (28.9) 53 (20.4) 0.096
Beta-blocker 33 (94) 10 (I1.1) 23 (8.8) 0.526
Statin 43 (12.3) 17 (18.9) 26 (10.0) 0.027

Note: Values are presented as mean+SD, median (IQR) or number (%).

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; AMI, acute myocardial infarction; PCI, percutaneous coronary
intervention; CABG, coronary artery bypass graft; WBC, white blood cell; HsCRP, high sensitivity C reactive protein; TC, total cholesterol; TGs, triglycerides;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; cTnl, cardiac troponin I; NT-proBNP, N-terminal prohormone brain
natriuretic peptide; LA, left atrium; LVESD, left ventricular end systolic diameter; LVEDD, left ventricular end diastolic diameter; LVESV, left ventricular end systolic
volume; LVEDV, left ventricular end diastolic volume; LVESVI, left ventricular end systolic volume index; LVEDVI, left ventricular end diastolic volume index; LVEF,
left ventricular ejection fraction; LM, left main coronary artery; GRACE, Global Registry of Acute Coronary Events; TIMI, The Thrombolysis in Myocardial
Infarction; ACEI/ARB, angiotensin-converting enzyme inhibitor/angiotensin receptor blocker.
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were significantly older, showed higher percentage of previous AMI and PCI/CABG (all p < 0.05). Compared with patients
without MACCEs, the patients with MACCESs had lower TC, lower HDL-c and LDL-c, and significantly higher peak level of NT-
proBNP (all p < 0.05). Echo evaluation showed that the LVESVI in the patients with MACCEs were higher while LVEF were
lower (all p < 0.05). Angiographically, the percentages of multi-vessel/left main (LM) coronary artery lesions were similar
between 2 groups but syntax score was significantly higher in the patients with MACCE:s (p < 0.05). Besides, the GRACE risk
score and the TIMI risk score were also significantly higher in this group (p < 0.05). As for medication before admission, the
patients with MACCESs took more statins.

Dynamical Change of PTX3 Concentration

Figure 2 shows PTX3 concentration increased at 24-hour after pPCI and then significantly decreased at 5-day after pPCI whether
in all patients or in the patients with or without MACCEs. There was no difference in PTX3 concentration at the same time point
between the 2 groups. However, the change in PTX3 from admission to post-pPCI 24-hour (APTX3) was higher in the patients
with MACCEs (112.83 ng/dl vs 17.94 ng/dl, p = 0.001), while the change in PTX3 from admission to post-pPCI 5-day was
similar. Spearman correlation analysis displayed that APTX3 was associated with peak NT-proBNP (r = 0.1374, p = 0.0104),
LVEF (=-0.1294, p=0.0156), Syntax score (r =0.2006, p=0.0002), GRACE score (r=0.1398, p=0.0088) and TIMI score (r =
0.1274, p = 0.0171), respectively (Figure 3).

APTX3 as a Marker to Predict MACCEs

The ROC curve of APTX3 as a marker to predict MACCEs in all patients is illustrated in Figure 4. The AUC of APTX3
for predicting the occurrence of MACCEs was 0.622 (95% CI = 0.554-0.690, p = 0.001). The cut-off value was 29.22
ng/dl, and the sensitivity and specificity were 67.8% and 45.2%, respectively.

Cox Regression Analysis for |-Year MACCEs

Based on the cut-off value of APTX3, all the patients were divided into low APTX3 group (APTX3 <29.22 ng/dl) and
high APTX3 group (APTX3 >29.22 ng/dl). Univariate and multivariate analyses to determine the predictors for MACCEs
are presented in Table 2. Univariate analysis revealed that the high APTX3 group, age, previous PCI/CABG, HDL-c,
LDL-c, peak NT-proBNP, LVEF, and statin were risk factors of MACCEs (all p < 0.05). Because gender is also one of
the important clinical risk factors, we included male gender in multivariate analysis. Schoenfeld residuals test is shown in
Supplementary Figure 1 and Supplementary Table 1. All continuous variables in the cox model confirmed with the
proportional hazard assumption. After adjusting for male gender and other potential confounding factors, multivariate
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Figure 2 Dynamical change of PTX3 concentration at admission, 24 hours after pPCl and 5 days after pPCl in STEMI patients with and without MACCEs. #P < 0.05 vs at
admission.
Abbreviations: PTX3, pentraxin-3; pPCI, primary percutaneous coronary intervention.
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Figure 3 Correlation between APTX3 and peak NT-proBNP (A), LVEF (B), Syntax score (C), GRACE score (D) and TIMI score (E).
Abbreviations: PTX3, pentraxin-3; APTX3, the change in PTX3 from admission to post-pPCl 24-hour; NT-proBNP, N-terminal prohormone brain natriuretic peptide;
LVEF, left ventricular ejection fraction; GRACE, Global Registry of Acute Coronary Events; TIMI, The Thrombolysis in Myocardial Infarction.

analysis found that the APTX3 >29.22 ng/dl (adjusted HR = 2.010, 95% CI = 1.280-3.186, p = 0.003), previous PCl/
CABG, LVEF was the independent predictor of 1-year MACCEs.

Prognostic Performances of APTX3 for Different Clinical Events

Table 3 and Figure 5 demonstrate the incidences of MACCE:s in the two groups. During 1-year follow-up, MACCEs
occurred in 29 (17.2%) patients in low APTX3 group and 61 (33.7%) patients in high APTX3 group (HR =2.219, 95%
CI = 1.425-3.454, p < 0.001). No-fatal MI occurred in 3(1.7%) patients in low APTX3 group and 4 (2.4%) patients in
high APTX3 group (HR = 0.699, 95% CI = 0.157-3.125, p = 0.637). No-fatal stroke occurred in 1(0.6%) patients in low
APTX3 group and 1(0.6%) patients in high APTX3 group (HR = 0.931, 95% CI = 0.058-14.883, p = 0.960).
Revascularization occurred in 26 (14.4%) patients in low APTX3 group and 12 (7.1%) patients in high APTX3 group
(HR = 2.094, 95% CI = 1.056-4.150, p = 0.028). Cardiac rehospitalization occurred in 30 (16.6%) patients in low
APTX3 group and 22 (13.0%) patients in high APTX3 group (HR = 1.312, 95% CI = 0.757-2.2740, p = 0.332). Cardiac
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Figure 4 The receiver operating characteristic (ROC) curve of the APTX3 as a marker to predict MACCEs.
Abbreviations: PTX3, pentraxin-3; APTX3, the change in PTX3 from admission to post-pPCl 24-hour.

death occurred in 4(2.2%) patients in low APTX3 group and 2(1.2%) patients in high APTX3 group (HR = 1.872, 95%
CI = 0.343-10.222, p = 0.469).

Discussion
To the best of our knowledge, this is the first study to explore the association between dynamical change of PTX3
concentration and cardiovascular outcomes in STEMI patients undergoing pPCI. We presented two important findings in
this study. 1) We measured the plasma concentrations of PTX3 at three time points after pPCI and found that the pattern
of PTX3 changes was similar to that of myocardial enzymes. The concentration of PTX3 increased significantly 24 hours
after pPCI and decreased 5 days after pPCI. 2) The change in PTX3 from admission to post-pPCI 24-hour has a strong
predictive value for MACCE incidence during 1-year follow-up in patients with STEMI. Patients with MACCEs had
significantly greater increase of plasma PTX3 levels than patients without MACCEs.

It is well known that STEMI is still the main cause of morbidity and mortality of cardiovascular diseases worldwide.’
Even for patients undergoing pPCI, the in-hospital mortality of STEMI patients remains still high after opening the

Table 2 Univariate and Multivariate Cox Regression Analysis of MACCEs in All Patients

Univariate Analysis P-value Multivariate Analysis P-value
HR (95% CI) HR (95% CI)
APTX3 229.22, ng/d| 2.219 (1.425-3.454) <0.001 2.010 (1.280-3.186) 0.003
Male gender 1.228 (0.774-1.948) 0.383 1.302 (0.761-2.228) 0.336
Age, years 1.020 (1.003-1.037) 0.019 1.010 (0.991-1.030) 0.288
Previous PCI/CABG 2.282 (1.409-3.694) 0.001 1.819 (1.082-3.059) 0.024
HDL-c, mmol/L 0.455 (0.224-0.926) 0.030 0.374 (0.137-1.016) 0.054
LDL-c, mmol/L 0.661 (0.493-0.886) 0.006 0.846 (0.621-1.153) 0.290
Peak NT-proBNP, pg/mL 1.000 (1.000-1.000) 0.047 1.000 (1.000-1.000) 0.794
LVEF, % 0.058 (0.006-0.611) 0.018 0.070 (0.005-0.919) 0.043
Statin 1.783 (1.051-3.023) 0.032 1.276 (0.701-2.323) 0.425

Abbreviations: PCIl, percutaneous coronary intervention; CABG, coronary artery bypass graft; HDL-C, high-density lipoprotein
cholesterol; LDL-C, low-density lipoprotein cholesterol; NT-proBNP, N-terminal prohormone brain natriuretic peptide; LVEF, left
ventricular ejection fraction; PTX3, pentraxin-3; APTX3, the change in PTX3 from admission to post-pPCl 24-hour.
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Table 3 Clinical Events in Low APTX3 Group and High APTX3 Group During |-Year Follow-Up

APTX3<29.22 ng/dl | APTX3>29.22 ng/dl HR P-value
(n=169) (n=181) (95% CI)
MACCESs (%) 29 (17.2) 61 (33.7) 2.219 (1.425-3.454) <0.001
Non-fatal Ml (%) 4024 3(1.7) 0.699 (0.157-3.125) 0.637
Non-fatal stroke (%) | (0.6) | (0.6) 0.931 (0.058-14.883) 0.960
Revascularization (%) 12 (7.1) 26 (14.4) 2.094 (1.056-4.150) 0.028
Cardiac rehospitalization (%) 22 (13.0) 30 (16.6) 1312 (0.757-2.2740) 0332
Cardiac death (%) 2(1.2) 402 1.872 (0.343-10.222) 0.469

Abbreviations: PTX3, pentraxin 3; APTX3, the change in PTX3 from admission to post-pPCl 24-hour; MACCEs, major adverse cardiac
cerebral events; M|, myocardial infarction.

infarcted vessels within a short time after the onset of symptoms. At the same time, they also have a high risk of major
cardiovascular adverse events (MACEs) and cardiovascular mortality after the acute phase.>® Gladys et al'® followed up
142 patients with STEMI who were treated with delayed or immediate coronary intervention and found that the 1-year
MACES (consisting of death, recurrent infarction, and target lesion revascularization) rate was 10.1%. Another study by
Stephen et al'' included 3534 patients with STEMI. The rate of the 15-month primary end point (including death from
cardiovascular causes, nonfatal MI, or nonfatal stroke) they reported was 22.4%. Thus, it can be seen that the 1-year
adverse events rate of 25.7% reported by us was relatively higher in the current era of primary PCI. It may be because our
cohort was non-random, and we included more categories of adverse events. Therefore, paying attention to the prognosis
of this population has become an important task, and it is necessary to find more appropriate biomarkers to predict
clinical outcomes. Previous studies had shown that PTX3 was related to the early diagnosis and prognosis of coronary
heart disease, including stable angina pectoris and acute coronary syndrome (ACS).'*™'> In our study, the change in
PTX3 concentrations in acute myocardial infarction (AMI) is similar to the previous study, because it is released from
dead or necrotic cells.'® Fornai et al indicated that the plasma PTX3 level increased significantly about 7 hours after the
onset of AMI and decreased to the baseline level 3 days later.'” Marie et al'® found that plasma PTX3 at 24h after STEMI
onset is a strong predictor of 30-day and 1-year mortality. PTX3 as a single biomarker is comparable with currently used
scoring systems (TIMI or GRACE) or brain natriuretic peptide (BNP).

Mjelva et al'® followed up 817 patients suspected of ACS for up to 7 years and compared the predictive effects of
HsCRP, PTX3 and BNP on long-term MACEs. The results showed that plasma PTX3 level >5.88 ng/mL could
independently predict all-cause mortality like plasma D-dimer and BNP levels. Kontny et al** analyzed the correlation
between PTX3 and other biomarkers and clinical prognosis in 5154 patients with ACS included in PLATO trial. After
adjusting leukocyte, HsCRP, interleukin-6 and cystatin C, the plasma PTX3 level at admission can independently predict
the occurrence of cardiovascular death and fatal myocardial infarction. Moreover, the level of PTX3 detected at 1 month
can still predict the composite cardiovascular endpoint (cardiovascular death, myocardial infarction or stroke).
Khamitova et al*' conducted a 1-year follow-up of 180 patients with myocardial infarction. The results showed that
the risk assessment model established by PTX3 combined with NT-proBNP and soluble ST2 level could predict the risk
of 1-year composite endpoint events (myocardial infarction, acute cerebrovascular disease, hospitalization for cardio-

vascular disease and cardiovascular death). Altay et al*>

followed up 140 patients with acute myocardial infarction for 5
years. They found that the level of PTX3 in the coronary restenosis group was significantly higher than that in the non
restenosis group. Cox risk model analysis after adjusting for multiple risk factors showed that PTX3, NT-proBNP and
GRACE scores could independently predict long-term cardiovascular mortality (odds ratios were 2.175, 1.632 and 1.132,
respectively), but ¢Tnl had no predictive effect. Dharma et al** observed 335 patients with STEMI undergoing PCI and
found that patients with PTX3 at the highest quartile level (>0.4ng/mL) had a higher proportion of baseline leukocyte
count, cTnT value and preoperative TIMI blood flow of grade 0, were more likely to be complicated with acute heart
failure, showed heavier thrombus load during operation and lower TIMI blood flow grade after operation. Multiple Cox
regression analysis showed that the 30 day mortality of patients with PTX3>0.4ng/mL increased by nearly 12%. Ljuca
et al** measured the plasma levels of PTX3, HsCRP and cTnl in patients undergoing bare metal stent implantation for
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Figure 5 Kaplan—Meier curves for MACCEs (A), non-fatal Ml (B), non-fatal stroke (C), revascularization (D), cardiac rehospitalization (E) and Cardiac death (F) of the
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Abbreviations: MACCEs, major adverse cardiac cerebral events; MIl, myocardial infarction; PTX3, pentraxin 3; PCl, percutaneous coronary intervention; APTX3, the
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STEMI immediately after admission and 24 hours after PCI, and followed up for 1 year. The results showed that the
plasma levels of PTX3, HsCRP and cTnl increased significantly after PCI. The level of PTX3 24 hours after operation in
patients with MACEs was higher than that in patients without MACEs during 1 year. The risk of MACEs was
significantly increased in patients with PTX3>5.042 ng/mL. Multivariate Cox regression analysis showed that PTX3
had a higher value in predicting 2-year MACE than cTnl, while HsCRP had no independent predictive value. However,
the predictive value of PTX in NSTE-ACS (non ST-elevation acute coronary syndrome) patients is unclear. Eggers et al*®
reported the study of PTX3 and NSTE-ACS patients, they found that PTX3 levels were higher in patients who died
within 1 year but was not an independent predictor of 1-year mortality.

In our study, the patients with MACCEs were older, had higher percent of previous revascularization, lower LVEF
and higher syntax score, GRACE and TIMI risk score. Besides, the lower LDL-c was related to higher percent of statins
treatment before admission. However, different from the above studies, there was no significant difference in PTX3
levels at all different time (immediately after admission, 24 hours after pPCI and 5 days after pPCI) between patients
with and without MACCEs in our study. This may be because the selected population is different, or the number of
participants is diverse. Therefore, we further discussed the predictive value of the PTX3 concentration change for 1-year
MACCEs.

The results showed that there was a significant difference in APTX3 (the change in PTX3 from admission to post-
pPCI 24-hour) between the patients with and without MACCEs. As mentioned above, PTX3 is released from dead or
necrotic cells'” and participates in the primary inflammatory signal response.® The trend of PTX3 concentration change
after myocardial infarction is similar to that of myocardial enzymes. Current studies show that PTX3 plays an important
role in the development of atherosclerosis by regulating complement system, inflammatory response, oxidative stress,
vascular remodeling, thrombosis etcetera.?®>® This probably explained APTX3 was related to peak NT-proBNP, LVEF,
syntax score, GRACE and TIMI risk score.

ROC curve was applied in order to find the cut-off value of APTX3 to predict MACCEs, and then we got 29.22 ng/dl.
Multivariate cox regression analysis found that APTX3>29.22 ng/dl was an independent predictor of MACCEs after
adjusting for age, gender and other confounding factors. This result proved that APTX3 was an independent predictor of
MACCEs. Compared with the APTX3<29.22 ng/dl group, the APTX3>29.22 ng/dl group had significantly higher
incidences of revascularization and composite MACCEs during 1-year follow-up.

Our study had several limitations. First, our rate of events was relatively higher than some previous reports. Although
the possible causes were discussed above, it may also have some impact on the results. After all, this was a single center
study with relatively small sample, and the generalization of the findings should be cautious. Second, this study was
followed up for only one year, which may limit the power of the study, and a longer follow-up time is needed to
strengthen the long-term predictive value of PTX3.

Conclusions

The increase of plasma PTX3 level from admission to 24-hour after pPCI has a strong value in independently predicting
1-year MACCE:s, especially coronary revascularization, in STEMI patients undergoing pPCI. This result suggests that we
should pay more attention to the dynamical change of PTX3 rather than a single time point in the future management of
STEMI patients. Mitigating PTX3 elevation as a therapeutic target may reduce post-pPCI MACCEs and improve clinical

outcomes.
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