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Background: Culprit-plaque morphology [plaque rupture (PR) and plaque erosion (PE) 
identified by optical coherence tomography (OCT)] and biomarker of vascular inflammation, 
pentraxin-3 (PTX3), have been reported to influence clinical outcomes in coronary diseases. 
We aimed to investigate the prognostic implication of culprit-plaque morphology and plasma 
PTX3 for major adverse cardiovascular events (MACE) in patients with ST-segment eleva-
tion myocardial infarction (STEMI).
Methods: A total of 236 patients were enrolled and divided into four groups: PE/low-PTX3 
(n = 57), PE/high-PTX3 (n = 47), PR/low-PTX3 (n = 78) and PR/high-PTX3 (n = 54). 
MACE was defined as the composite of all-cause death, recurrence of myocardial infarction, 
stroke and unplanned revascularization of any coronary artery.
Results: During the follow-up of 1.9 years, a total of 40 (16.9%) MACE were observed: 5.3% (3 
patients) among patients with PE/low-PTX3, 21.3% (10 patients) among patients with PE/high- 
PTX3, 17.9% (14 patients) among patients with PR/low-PTX3 and 24.1% (13 patients) among 
patients with PR/high-PTX3 (Log rank P = 0.013). In fully adjusted analyses, patients with high- 
PTX3 were associated with higher MACE risk (HR: 2.40, 95% CI: 1.26–4.57, P = 0.008). 
Patients with PR/high-PTX3 (HR: 5.63, 95% CI: 1.57–20.16, P = 0.008) and PE/high-PTX3 
(HR: 5.44, 95% CI: 1.46–20.29, P = 0.012) presented higher MACE risk than those with PE/low- 
PTX3. Adding plasma PTX3 levels and PR to the risk prediction model increased the area under 
curves to 76.1% (95% CI: 67.6–84.5%) and the NRI (28.1%, 95% CI: 0.3–48.3%, P=0.040) and 
IDI (2.4%, 95% CI: 0.1–12.9%, P = 0.040).
Conclusion: Patients with PR/high-PTX3 and PE/high-PTX3 presented a poorer prognosis 
than those with PE/low-PTX3. Combining the culprit-plaque morphology with PTX3 enhanced 
the predictive ability for MACE and contributed to better identification of high-risk patients.
Trial Registration Number: This study is registered at clinical trials.gov as 
NCT03593928.
Keywords: pentraxin-3, plaque rupture, optical coherence tomography, cardiovascular risk, 
ST-segment elevation myocardial infarction

Introduction
Pentraxin-3 (PTX3), an acute phase protein implicated in innate immunity produced 
mainly by dendritic cells, macrophages, and endothelial cells in response to primary 
inflammatory stimuli,1 increases in 3–12h after acute myocardial infarction 
(AMI).2,3 Previous studies have reported that PTX3 levels are involved in the 
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pathogenesis of atherosclerosis4 and influence clinical 
outcomes.5 Plaque rupture (PR) and plaque erosion (PE) 
are responsible for the majority of acute coronary events.6 

PR identified by optical coherence tomography (OCT) has 
been demonstrated to be associated with clinical outcomes 
in patients with AMI.7 In addition, PTX3 has been proven 
to be a useful inflammatory marker that reflects coronary 
plaque vulnerability.8 Nevertheless, the combined effect of 
PTX3 and plaque morphology on prognostic implications 
remains unclear. The aim of this study was to investigate 
the prognostic implication of culprit-plaque morphology 
and plasma PTX3 for major adverse cardiovascular events 
(MACE) in patients with ST-segment elevation myocardial 
infarction (STEMI).

Methods
Study Population
As a post hoc analysis of the Optical Coherence 
Tomography Examination in Acute Myocardial 
Infarction (OCTAMI) registry (ClinicalTrials.gov: 
NCT03593928), this study consecutively enrolled 426 
patients who were hospitalized for STEMI and under-
went primary percutaneous coronary intervention (PCI) 
and pre-operative OCT examination of the culprit lesion 
from March 2017 to March 2019. The main exclusion 
criteria were: cardiogenic shock, severe liver dysfunc-
tion, end-stage renal disease, left main coronary artery 
disease, extremely tortuous or heavily calcified vessels 
and contraindication to aspirin or ticagrelor. STEMI was 
diagnosed according to previously established criteria.9 

The flowchart is shown in Figure 1. For this analysis, 
236 patients were consecutively enrolled and divided 
into four groups based on plaque morphology and 
PTX3: PE/low-PTX3 (n = 57), PE/high-PTX3 (n = 47), 
PR/low-PTX3 (n = 78) and PR/high-PTX3 (n = 54). 
Written informed consent was obtained from all included 
patients. The current registry complied with the princi-
ples of the Declaration of Helsinki and was approved by 
the Ethics Committee of Fuwai Hospital (No. 2017-866).

Laboratory Tests
Venous blood samples were collected into tubes containing 
ethylene diamine tetraacetate before PCI. Then, these sam-
ples were centrifuged at 2000 ×g for 15 min at room 
temperature and the plasma was frozen for PTX3 and 
stored at −80°C until analysis. The levels of plasma 
PTX3 were detected using commercially available 

enzyme-linked immunosorbent assay (ELISA) kits in 
accordance with manufacturer’s instructions (DY1826, 
R&D Systems, Minneapolis, MN, USA).

Acquisition and Analysis of OCT Images
Based on angiographic results, electrocardiogram manifes-
tations, and echocardiogram-derived regional wall motion 
abnormalities, the culprit artery was identified immedi-
ately after coronary angiography by at least two well- 
trained cardiologists. Thrombus aspiration and/or gentle 
pre-dilatation were performed to reduce the thrombus bur-
den and restore antegrade coronary flow. The segments 
centered on the culprit lesion and extending bilaterally to 
≥ 5 mm of the normal vessel segment were identified as 
the culprit plaques. OCT images of the culprit lesion were 
acquired using the frequency-domain ILUMIEN OPTIS 
OCT system and a dragonfly catheter (St. Jude Medical, 
Westford, MA, USA). All OCT images were analyzed and 
scrutinized using St Jude OCT Offline Review 
Workstation by three independent investigators. 
Definitions of OCT characteristics were based mainly on 
an established consensus.10 PR was identified as plaque 
with a disrupted fibrous cap and cavity formation, whereas 
a PE was defined based on OCT evidence of thrombus, an 
irregular luminal surface, and no evidence of fibrous cap 
disruption in multiple adjacent frames. Figure 1 demon-
strates representative OCT images of PR and PE.

MACE and Follow-Up
MACEs were defined as composite all-cause death, recur-
rence of myocardial infarction, stroke and unplanned revas-
cularization of any coronary artery. Follow-up was 
performed by well-trained physicians routinely at 1, 6, and 
12 months after the discharge via outpatient visits or tele-
phone interviews, and then annually, after 1-year follow-up.

Statistical Analysis
Continuous variables are reported as mean ± standard 
deviation or median (interquartile range) and categorical 
variables are presented as numbers (percentages). One- 
way analysis of variance or Kruskal–Wallis tests were 
used for comparison of continuous variables. Categorical 
variables were compared using Pearson chi-square tests or 
or Fisher’s exact test when appropriate. Patients were 
dichotomized based on a cutoff PTX3 value determined 
by the Youden index, that is, patients with plasma PTX 
≥6.6 ng/mL were identified as the high-PTX3 group, 
whereas those with plasma PTX3 level of <6.6 ng/mL 
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were assigned to the low-PTX3 group. Survival curves 
were constructed using the Kaplan-Meier method, and 
compared using the Log rank test. Univariate and multi-
variable Cox proportional hazards regression model was 
used to assess the MACE risk of the four groups, and 
hazard ratio (HR) and 95% confidence interval (CI) were 
showed. Subgroup analysis was performed to assess the 
effect of PTX3 on cardiovascular risk in patients present 
with different plaque morphology. Time-dependent recei-
ver operating characteristic (ROC) curves were used to 
show the predictive power of traditional risk factors and 
the new model combining traditional risk factors, PTX3, 
and PR. The area under the ROC curve (AUC) was pre-
sented. Using net reclassification improvement (NRI) and 
integrated discrimination improvement (IDI), we also cal-
culated the ability of the new model to reclassify the risk 
of cardiovascular events in contrast to traditional risk 

factors. Furthermore, time-dependent ROC curves were 
used to compare the prognostic value of plasma PTX3 
plus plaque morphology and SYNTAX score I and 
SYNTAX score II. SYNTAX score I and SYNTAX score 
II were calculated based on previously published 
studies.11,12

Analyses were conducted using IBM SPSS Statistics 
version 26.0 (IBM SPSS Statistics, IBM Corporation, 
Armonk, New York, USA) and R (http://www.r-project. 
org/) statistical packages. Statistical significance was set at 
P-value of <0.05.

Results
Baseline Characteristics
The mean age of the 236 enrolled participants was 57.5 
± 11.8 years, with 80.9% being male. Among the 

Figure 1 Study flow chart. 
Abbreviations: STEMI, ST-segment elevation myocardial infarction; OCT, optical coherence tomography; PTX3, pentraxin-3.
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patients, 86.9% patients present with the history of 
dyslipidemia, which was the most prevalent risk factor 
for atherosclerotic disease, followed by hypertension 
(61.9%), current smoking (74.2%) and diabetes melli-
tus (31.4%). The median (interquartile range) plasma 

PTX3 levels were 6.3 (3.9–8.3) ng/mL. The baseline 
and angiographic characteristics of the four groups are 
summarized in Table 1. There were significant differ-
ences in body mass index and the distribution of culprit 
vessels among the four groups (P < 0.001 and P = 

Table 1 Baseline Characteristics

Variables Plaque Erosion Plaque Rupture P value

Low-PTX3 High-PTX3 Low-PTX3 High-PTX3

n 57 47 78 54

Age, years 55.5 ± 11.8 57.0 ± 11.7 59.4 ± 11.8 57.1 ± 12.0 0.301
Male 47 (82.5) 35 (74.5) 61 (78.2) 48 (88.9) 0.267

BMI, kg/m2 26.1 ± 2.9 24.3 ± 2.9 26.0 ± 2.8 26.8 ± 4.0 < 0.001

Smoking 42 (73.7) 36 (76.6) 53 (67.9) 44 (81.5) 0.357
Hypertension 36 (63.2) 28 (59.6) 50 (64.1) 32 (59.3) 0.926

Dyslipidemia 48 (84.2) 40 (85.1) 70 (89.7) 47 (87) 0.790

DM 13 (22.8) 13 (27.7) 28 (35.9) 20 (37) 0.285
Prior PCI 3 (5.3) 3 (6.4) 8 (10.3) 6 (11.1) 0.640

LVEF, % 58.0 (50.0–60.0) 55.0 (52.0–58.0) 55.0 (52.0–59.0) 56.5 (52.0–59.0) 0.520

PTX3 4.6 (2.9–6.0) 8.6 (7.5–12.2) 4.1 (3.0–5.8) 8.6 (7.8–11.6) < 0.001
SYNTAX score I 15.0 (10.0–19.5) 15.5 (10.8–23.5) 18.2 (11.2–22.5) 14.8 (11.0–21.4) 0.408

SYNTAX score II 21.7 (18.0–28.7) 26.0 (19.6–29.6) 25.9 (20.1–31.0) 22.1 (17.2–28.6) 0.139

Platelet, ×1000/μL 237.0 (196.0–283.0) 241.0 (203.5–301.5) 209.0 (185.0–267.5) 219.0 (194.0–254.2) 0.061
Glucose, mmol/L 7.4 (6.5–9.5) 7.5 (6.2–10.1) 7.8 (6.6–10.0) 7.4 (6.0–9.9) 0.579

Hs-CRP, mg/L 6.2 (3.2–10.6) 9.3 (3.2–11.7) 5.1 (2.7–10.6) 5.3 (1.7–11.0) 0.247

HbA1c, % 6.0 (5.6–6.8) 5.9 (5.6–6.5) 6.0 (5.6–7.5) 6.1 (5.7–7.3) 0.792
TC, mmol/L 4.3 (3.8–5.0) 4.2 (3.6–4.8) 4.3 (3.7–4.9) 4.2 (3.6–5.2) 0.901

TG, mmol/L 1.6 (1.0–2.0) 1.2 (0.8–2.0) 1.4 (1.1–2.0) 1.5 (1.0–2.6) 0.547

LDL-C, mmol/L 2.8 ± 0.9 2.7 ± 0.9 2.8 ± 0.8 2.7 ± 0.9 0.738
HDL-C, mmol/L 1.1 (1.0–1.2) 1.1 (0.9–1.3) 1.0 (0.9–1.2) 1.1 (0.9–1.3) 0.549

Peak troponin I, ng/mL 17.4 (8.6–38.4) 29.8 (13.1–53.3) 24.2 (10.2–46.2) 18.1 (11.3–30.3) 0.166

Aspirin, 57 (100) 44 (93.6) 75 (96.2) 51 (94.4) 0.242

P2Y12 inhibitor 0.246
Ticagrelor 25 (43.9) 22 (46.8) 46 (59) 31 (57.4)

Clopidogrel 32 (56.1) 25 (53.2) 32 (41) 23 (42.6)

Statin 54 (94.7) 47 (100) 75 (96.2) 52 (96.3) 0.530

Culprit vessel 0.031
LAD 30 (52.6) 24 (51.1) 32 (41) 24 (44.4)

LCX 5 (8.8) 9 (19.1) 6 (7.7) 1 (1.9)

RCA 22 (38.6) 14 (29.8) 40 (51.3) 29 (53.7)

No. of coronary artery narrowed 0.248

1 21 (36.8) 9 (19.1) 15 (19.2) 10 (18.5)
2 17 (29.8) 18 (38.3) 28 (35.9) 21 (38.9)

3 19 (33.3) 20 (42.6) 35 (44.9) 23 (42.6)

Pre-TIMI flow 0 36 (63.2) 33 (70.2) 48 (61.5) 29 (53.7) 0.398

Post-TIMI flow 3 57 (100) 46 (97.9) 77 (98.7) 53 (98.1) 0.770

Notes: Continuous data are presented as mean ± standard deviation or median (interquartile ranges). Categorical data are presented as number (%). 
Abbreviations: PTX3, pentraxin 3; BMI, body mass index; DM, diabetes mellitus; PCI, percutaneous coronary intervention; LVEF, left ventricular ejection fraction; HbA1c, 
Glycated hemoglobin A1c; Hs-CRP, high-sensitivity C-reactive protein; TC, total cholesterol; TG, triglyceride; LDL-C, low density lipoprotein cholesterol; HDL-C, high 
density lipoprotein cholesterol; LAD, left anterior descending; LCX, left circumflex artery; RCA, right coronary artery; TIMI, Thrombolysis in myocardial infarction.
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0.031, respectively). Other clinical features, laboratory 
parameters, and post-discharge medications were 
not significantly different among the four 
groups.

OCT Findings
Table 2 summarizes the OCT characteristics, 55.9% of 
patients with STEMI in this study exhibited PR. Lipid- 
rich plaques were more prevalent in the PR group than in 
the PE group, in which fibrous plaques were more pre-
valent. Notably, patients with PR/high-PTX3 presented 
with a higher prevalence of thin-cap fibroatheroma 
(TCFA) and macrophage infiltration. Regarding quantita-
tive OCT imaging, patients with PR tended to exhibit 
lower minimal fibrous cap thickness, higher maximal 
lipid arc and slightly larger minimal lumen area.

MACE During Follow-Up
As shown in Table 3, during the follow-up period of 1.9 years, 
a total of 40 (16.9%) MACE were observed: 5.3% (3 patients) 
among patients with PE/low-PTX3, 21.3% (10 patients) 
among patients with PE/high-PTX3, 17.9% (14 patients) 
among patients with PR/low-PTX3 and 24.1% (13 patients) 
among patients with PR/high-PTX3 (Log rank P=0.013). In 
fully adjusted analyses (Table 3), patients with high-PTX3 
were associated with a higher risk of MACE (HR: 2.40, 95% 
CI: 1.26–4.57, P = 0.008). Strikingly, the risk of occurrence of 
MACE in patients with PR/high-PTX3 was 5.63 times greater 
than that in patients with PE/low-PTX3 (HR: 5.63, 95% CI: 

1.57–20.16, P = 0.008), and the risk of MACE in patients with 
PE/high-PTX3 was 5.44 times greater than patients with PE/ 
low-PTX3 (HR: 5.44, 95% CI: 1.46–20.29, P = 0.012). 
However, no significant difference in the risk of MACE was 
noted between PR and PE. When subgroup analysis was 
performed (Table 4), in the setting of PR, there was no sig-
nificant difference on the risk of MACE and components when 
compared between high-PTX3 and low-PTX3. In the setting of 
PE, patients with high-PTX3 were related to 4.20 times higher 
risk of developing MACE than patients with low PTX3. KM 
curves showing the probability of event-free survival in the 
four groups are presented in Figure 2. There were differences 
in the risk of myocardial infarction and MACE but not in the 
risk of stroke and revascularization among the four groups.

Predictive Role of PTX3 and Plaque 
Features
As shown in Figure 3, 1-year time-dependent ROC curves 
were plotted to assess the diagnostic value of traditional 
risk factors and the new model that combined traditional 
risk factors, PTX3 and PR. The AUC of risk factors 
(including age, sex, current smoking, body mass index, 
hypertension, diabetes mellitus and dyslipidemia) was 
67.8% (95% CI: 57.3–78.4%). The AUC of the model 
combining PTX3 and PR with risk factors was 76.1% 
(95% CI: 67.6–84.5%). Discrimination and reclassification 
of 1-year MACE by different models are shown in Table 5. 
The addition of PTX3 and PR to the traditional risk factors 
model also resulted in a significant increase in NRI 

Table 2 Optical Coherence Tomography Characteristics

Variables Plaque Erosion Plaque Rupture P value

Low-PTX3 High-PTX3 Low-PTX3 High-PTX3

n 57 47 78 54

Plaque type <0.001
Lipid-rich plaque 7 (12.3) 12 (25.5) 69 (88.5) 51 (94.4)

Fibrous plaque 50 (87.7) 35 (74.5) 9 (11.5) 3 (5.6)

Thin-cap fibroatheroma 1 (1.8) 8 (17) 26 (33.3) 24 (44.4) <0.001

Calcification 27 (47.4) 20 (42.6) 46 (59) 29 (53.7) 0.291

Macrophage 21 (36.8) 21 (44.7) 51 (65.4) 39 (72.2) <0.001
Micro-vessels 13 (22.8) 11 (23.4) 15 (19.2) 3 (5.6) 0.054

Cholesterol crystal 6 (10.5) 3 (6.4) 8 (10.3) 1 (1.9) 0.212

Thrombus 55 (96.5) 46 (97.9) 78 (100) 54 (100) 0.152
Minimal fibrous cap thickness, μm 156.8 ± 97.9 175.5 ± 110.6 84.5 ± 35.7 94.3 ± 72.3 <0.001

Maximal lipid arc, ° 277.0 ± 85.9 289.5 ± 68.1 323.8 ± 58.6 325.4 ± 59.4 <0.001

Minimal lumen area, mm2 1.8 ± 0.7 1.8 ± 0.7 1.9 ± 0.6 2.3 ± 0.8 <0.001

Notes: Continuous data are presented as mean ± standard deviation or median (interquartile ranges). Categorical data are presented as number (%). 
Abbreviation: PTX3, pentraxin 3.
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(28.1%, 95% CI: 0.3–48.3%, P=0.040) and IDI (2.4%, 
95% CI: 0.1–12.9%, P=0.040). Furthermore, time- 
dependent ROC curves of plasma PTX3 plus PR, 
SYNTAX score I, and SYNTAX score II for 1-year 
MACE occurrences are shown in Figure 4. Levels of 
plasma PTX3 plus PR presented higher prognostic value 
(AUC: 67.7, 95% CI: 58.6–76.8%).

Discussion
To the best of our knowledge, this study is the first to 
explore the prognostic value of PTX3 and plaque morphol-
ogy using OCT for predicting cardiovascular events in 
patients with STEMI. The main findings of this study 

can be summarized as follows: (1) patients with high- 
PTX3 were associated with higher risk of MACE, espe-
cially those exhibiting PE; (2) patients with PR/high-PTX3 
and PE/high-PTX3 presented a poorer prognosis than 
those in the PE/low-PTX3 group; (3) combining the cul-
prit-plaque morphology with PTX3 enhanced the predic-
tive ability for MACE.

In the early 21st century, Peri et al2 confirmed that 
increased PTX3 levels were present in the blood of 
patients with AMI, suggesting that PTX3 is an early indi-
cator of ischemic cardiac injury in humans. PTX3 is pro-
duced principally by macrophages and endothelial cells in 
atherosclerotic plaques.4 Circulating PTX3 levels were 

Table 3 Hazard Ratio to MACE According to Plaque Morphology and PTX3

K-M Estimate, Number 
(%)

Crude HR (95% 
CI)

P value Adjusted HRa (95% 
CI)

P value

High-PTX3 vs low-PTX3 – 2.38 (1.26~4.49) 0.007 2.40 (1.26~4.57) 0.008

Plaque rupture vs plaque erosion – 1.61 (0.83~3.12) 0.159 1.49 (0.75~2.94) 0.254

Groups of plaque rupture and 

PTX3

PE/low-PTX3 3 (5.3) 1 (reference) – 1 (reference) –
PE/high-PTX3 10 (21.3) 5.79 (1.58~21.18) 0.008 5.44 (1.46~20.29) 0.012

PR/low-PTX3 14 (17.9) 3.57 (1.02~12.41) 0.046 3.17 (0.90~11.17) 0.073
PR/high-PTX3 13 (24.1) 3.73 (1.44~9.63) 0.007 5.63 (1.57~20.16) 0.008

Note: aAdjusted for age, sex, current smoking, body mass index, hypertension, diabetes mellitus, dyslipidemia. 
Abbreviations: MACE, major adverse cardiovascular events (all-cause death, myocardial infarction, stroke, or unplanned revascularization of any coronary artery); PTX3, 
pentraxin 3; HR, hazard ratio; CI, confidence interval; PE, plaque erosion; PR, plaque rupture.

Table 4 Hazard Ratio to MACE According to PTX3 in Plaque Rupture and Plaque Erosion

Outcomes K-M Estimate, Number (%) Crude HR (95% CI) P value Adjusted HRa (95% CI) P value

Low-PTX3 High-PTX3

Plaque rupture

All-cause death 0 1 (1.9) – – – –

Myocardial infarction 1 (1.3) 2 (3.7) 3.69 (0.33~41.90) 0.292 8 (0.48~134.59) 0.149
Stroke 4 (5.1) 2 (3.7) 0.89 (0.16~4.90) 0.895 0.84 (0.14~5.02) 0.852

Revascularization 11 (14.1) 9 (16.7) 1.41 (0.58~3.43) 0.444 1.42 (0.57~3.5) 0.450

MACE (composite of above) 14 (17.9) 13 (24.1) 1.69 (0.79~3.61) 0.175 1.73 (0.80~3.73) 0.163

Plaque erosion

All-cause death 0 0 – – – –

Myocardial infarction 0 5 (10.6) – – – –

Stroke 1 (1.8) 1 (2.1) 1.3 (0.08~20.83) 0.853 0.52 (0.03~8.98) 0.651
Revascularization 2 (3.5) 8 (17) 5.92 (1.25~27.95) 0.025 4.81 (0.95~24.20) 0.057

MACE (composite of above) 3 (5.3) 10 (21.3) 4.98 (1.37~18.16) 0.015 4.20 (1.04~17.04) 0.045

Note: aAdjusted for age, sex, current smoking, body mass index, hypertension, diabetes mellitus, dyslipidemia. 
Abbreviations: MACE, major adverse cardiovascular events (all-cause death, myocardial infarction, stroke, or unplanned revascularization of any coronary artery); PTX3, 
pentraxin 3; HR, hazard ratio; CI, confidence interval.
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higher in AMI than in stable angina pectoris at 3 and 12h3 

and the post-PCI plasma PTX3 levels were significantly 
higher at 24 h after drug eluting stent implantation in 
patients with stable coronary artery disease.13 In addition, 
PTX3 levels were found to be positively associated with 
parameters of coronary plaque vulnerably. Koga et al 
reported that higher levels of systemic PTX3 were asso-
ciated with TCFA, indicating that PTX3 is a useful inflam-
matory marker that reflects coronary plaque vulnerability.8 

Circulating inflammatory activity mediated endothelial 
dysfunction might is a possible major explanation for 
this phenomenon.14,15

The association of PTX3, as a significant marker of 
systemic inflammation, with increased risk of MACE has 
been widely established in previous studies which is in 
line with our results. A strong positive association between 
PTX3 and incident cardiovascular disease and all-cause 
death has been reported in a large cohort of 1583 healthy 

older adults from the Cardiovascular Health Study.16 In the 
present study, elevated PTX3 levels were independently 
associated with the risk of MACE, which was supported 
by previous researches that revealed patients with 
increased PTX3 levels had a higher risk of cardiac events 
in non-ST-segment elevation ACS17 and STEMI.18

Rupture and erosion of the atherosclerotic plaques are 
the leading causes of life-threatening acute coronary 
events.6,19,20 Compared with PE, patients with PR tend 
to present high-risk clinical characteristics, more com-
plex angiographic features and high-risk plaque features, 
such as TCFA, large lipid core and inflammation 
activity.21,22 Niccoli et al demonstrated that patients 
with PR had a worse prognosis than those with an intact 
fibrous cap.7 Nevertheless, the current study failed to 
prove the independent prognostic role of PR, though 
the incidence of MACE was higher in patients with PR 
than PE (20.5% vs 12.5%). This discrepancy might 
mainly be due to the small sample size and insufficient 

Figure 2 Kaplan-Meier curves for clinical events according to pentraxin-3 and plaque morphology (A–D). 
Abbreviations: PE, plaque erosion; PR, plaque rupture; PTX3, pentraxin-3; MI, myocardial infarction; MACE, major adverse cardiovascular events (all-cause death, 
myocardial infarction, stroke, or unplanned revascularization of any coronary artery).
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follow-up time in this study. In addition, the findings of 
another study involving a small cohort with acute cor-
onary syndrome cohort from China is consistent with our 
results.23 Due to the inconsistency of the results from 
these current studies on the cardiovascular effect of PR, 
further larger studies and/or pooled analyses are 
required.

Furthermore, we revealed that the risk of inflammation 
for cardiac events varied among patients with different 
plaque pathological types, briefly, in patients with plaque 
erosion, the higher plasma PTX3 levels were associated 

with poor prognosis, but this association was not signifi-
cant in the plaque rupture cohort. This might reflect the 
different mechanisms and inflammation risk involved in 
different plaque types, implying that risk stratification in 
STEMI based solely on plaque morphology is inadequate. 
Instead, assessing to cardiovascular risk from both plaque 
vulnerability and inflammation activity is a more compre-
hensive risk stratification strategy.

PTX3 plays a role as a specific biomarker of vascular 
inflammation reflecting the risk of clinical events, and iden-
tification of plaque pathological characteristics is of great 

Figure 3 Time-dependent ROC curves of different models for predicting 1-year major adverse cardiac events. 
Abbreviations: PTX3, pentraxin-3; PR, plaque rupture; AUC, area under the ROC curve.

Table 5 Discrimination and Reclassification of 1-Year MACE by Different Models

Models NRI (95% CI) P value IDI (95% CI) P value

Risk factors Ref. – Ref. –

Risk factors+PTX3+PR 0.281 (0.003–0.483) 0.040 0.024 (0.001–0.129) 0.040

Notes: Risk factors included age, sex, current smoking, body mass index, hypertension, diabetes mellitus and dyslipidemia. 
Abbreviations: MACE, major adverse cardiovascular events; NRI, net reclassification index; IDI, integrated discrimination improvement; CI, confidence interval; PTX3, 
pentraxin 3; PR, plaque rupture.
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significance for the precise treatment of AMI. The predictive 
value of SYNTAX score I and SYNTAX score II for clinical 
outcomes was investigated.11,12,24 Our study demonstrated 
that plasma PTX3 plus PR presented higher prognostic value 
than SYNTAX score I and SYNTAX score II. Furthermore, 
the current research was conducted to verify the combination 
of PTX3 levels with plaque morphology to identify high-risk 
patients and revealed that plasma PTX3 and PR added 
important prognostic information compared with traditional 
tradition cardiovascular risk factors in patients with STEMI.

There are several limitations in the present study. First, 
the reported results should be considered preliminary, as 
our study was limited by a relatively small sample size. 
And selection bias is probably inevitable due to the single- 
center, retrospective design with strict inclusion and exclu-
sion criteria. Moreover, the assessment of the plaque mor-
phology was, to a certain extent, subjective and affected by 
pre-OCT operation including thrombus aspiration and pre- 
dilatation. Finally, due to the small sample size and short 
follow-up time, the event rate was relatively low, espe-
cially when subgroup analysis was performed. Therefore, 
further investigations with a larger population and pro-
spective designs are warranted.

Conclusion
In patients with STEMI, those with PR/high-PTX3 and PE/ 
high-PTX3 presented a poorer prognosis than those with PE/ 

low-PTX3. Combining the culprit-plaque morphology with 
PTX3 enhanced the predictive ability for MACE and con-
tributed to better identification of high-risk patients.

Abbreviations
PTX3, Pentraxin-3; AMI, acute myocardial infarction; 
OCT, optical coherence tomography; MACE, major 
adverse cardiovascular events; STEMI, ST-segment eleva-
tion myocardial infarction; NRI, net reclassification 
improvement; IDI, integrated discrimination improvement; 
TCFA, thin-cap fibroatheroma.
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