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ABSTRACT 

 
Background: Cardiovascular diseases are the first and the most common cause of death in Iran. 

Pentraxin3 (PTX3) is an inflammatory marker that increases in patients with acute 

myocardial infarction. This study aimed to compare the PTX3 level among patients with 

acute coronary syndrome (ACS). 

 
Methods: The present study enrolled 130 patients with ACS and 82 subjects as the control group. 

Within 12 hours of the onset of chest pain, 5 mL of blood was obtained from the 

antecubital vein. Then, serum was separated by centrifugation and stored at –70 °C until 

the measurement of PTX3. The level of PTX3 was measured using an enzyme-linked 

immunosorbent assay kit. Data were recorded and analyzed by SPSS version 16.0. A P-

value of less than 0.05 was considered statistically significant. 

 
Results: The distribution of age, sex, diabetes mellitus, hypertension, and hyperlipidemia was 

similar in both the ACS and control groups, but it was not similar for smoking. Serum 

PTX3 was significantly higher in the ACS group. The serum PTX3 level was higher in 

the subgroup with ST-segment elevation myocardial infarction than in the subgroups with 

unstable angina pectoris, stable angina pectoris, and noncardiac diseases. Additionally, 

patients with unstable angina pectoris had higher PTX3 than those with stable angina 

pectoris and noncardiac diseases. 

 
Conclusions: Our results suggest that PTX3 may be released by systemic inflammation at the 

very onset of acute myocardial infarction. (Iranian Heart Journal 2021; 22(3): 64-73) 
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ardiovascular diseases, particularly 

coronary artery disease (CAD), are 

the most common cause of death in 

the world and Iran. 
1,

 
2
 This problem causes 

a great deal of disability and imposes a high 

cost on the health system. It is well 

documented that atherosclerotic progression 

is attributable to the chronic inflammatory 

process 
3
 because of various inflammatory 

mediators involved in atherosclerosis. 
4-6 

Several inflammatory mediators are the 

potential markers for the diagnostic and 

predictive factors of cardiovascular diseases 

such as myocardial infarction (MI), unstable 

angina pectoris (UAP), and cardiac failure. 
7-

9
 Pentraxin3 (PTX3) is a sensitive and 

independent inflammatory marker 
10

 that is a 

glycoprotein belonging to the long pentraxin 

family. PTX3 is produced by macrophages 

and vascular endothelial cells 
11, 12

 in 

response to inflammatory incitements, and 

they specifically exist at high levels in 

cardiac muscles. 
13-15

 Thus, PTX3 is 

especially found in vascular and 

inflammatory cells, and it exists in human 

atherosclerotic lesions. 
16

 High circulating 

PTX3 levels are observed in acute coronary 

syndrome (ACS). 
17

 Matsuura et al 
18

 

suggested that PTX3 levels in coronary 

artery plaques were higher among patients 

with UAP than in patients with stable angina 

pectoris (SAP). Several studies have 

suggested that PTX3 is prominent in patients 

with UAP 
19, 20

 and acute MI. 
21-23

 Serum 

PTX3 levels are greater in both non–ST-

segment elevation myocardial infarction 

(NSTEMI) and ST-segment-elevation 

myocardial infarction (STEMI) than in 

patients admitted to the hospital without any 

heart disease. 
24

 Conversely, although the 

serum PTX3 level is associated with 

cardiovascular and all-cause mortality, it is 

not related to angina or acute MI. 
25

 Inoue et 

al,
 26

 in their review article, suggested that 

serum PTX3 was a useful marker and 

recommended that the use of it as a 

cardiovascular disease marker needed 

further research. 

In Jahrom, near one-fifth of women and men 

(21.1%) aged 30 years and over had angina 

according to the Rose questionnaire. 
27

 

Additionally, at least 50% of the subjects 

had 1 or 2 risk factors for CAD (50.9% in 

women and 51.1% in men). 
28

 Nonetheless, 

one of the most important health problems 

relating to ischemic heart disease is 

hypertension.
 29

 

In the current study, we sought to determine 

the serum level of PTX3 among patients 

with ACS and compare this level with that 

in a control group. We also compared the 

PTX3 level between 3 subgroups of ACS 

and 2 subgroups of the control group 

(totally, 5 subgroups). 
 
 

METHODS 
 

The current case-control study recruited 

patients with a diagnosis of ACS admitted to 

the cardiac care unit (CCU) of 2 hospitals 

(Motahari and Peymanieh) in the Iranian 

city of Jahrom. The control comprised SAP 

patients and individuals without cardiac 

diseases. In this analytical study, 212 

subjects, consisting of 130 ACS subjects (54 

STEMI, 26 NSTEMI, and 50 UAP cases) 

and 82 controls (42 SAP and 40 noncardiac 

diseases [NCD] cases) were included. 

Patients with typical chest pain who came to 

the hospitals within 12 hours after the onset 

of chest pain and were admitted to the CCU 

were enrolled in the study. The diagnosis of 

acute MI was established according to the 

guidelines of the American College of 

Cardiology/American Heart Association 

(ACC/AHA). NSTEMI was defined as 

typical chest pain lasting for more than 30 

minutes and a depressed ST-segment on 

electrocardiography (ECG) associated with 

elevated cardiac enzymes. STEMI was 

defined as typical chest pain lasting for more 

than 30 minutes and an elevated ST-segment 

in at least 2 leads on ECG associated with 

T 
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cardiac enzyme elevation. Angina pectoris 

was diagnosed based on the criteria 

introduced by the World Health 

Organization. UAP was defined as 

enhancing chest pain with a new increase in 

frequency and duration lasting for more than 

15 minutes or occurring at rest or throughout 

slight exertion. These symptoms were joined 

with ST-segment depression and any 

changes in the biochemical indicators of the 

necrosis of the myocardium, including 

creatine phosphokinase and troponin T. 

Patients with typical angina triggered by 

exertion or emotional stress and associated 

with ECG change were considered to have 

SAP. Subjects who were without a history of 

CAD, autoimmune disorders, and renal and 

hepatic diseases were defined as NCD. The 

diagnosis of diseases (NSTEMI, STEMI, 

UAP, and SAP) was approved by 

cardiologists. 

Patients with a history of hepatic cirrhosis, 

chronic renal failure (serum creatinine >2.0 

mg/dL), autoimmune disorders, neoplastic 

diseases, inflammatory disorders, cardiac 

surgery during the preceding 3 months, and 

the existence of left bundle branch block on 

ECG were excluded from the study. 

In each case, 5 mL of blood was obtained 

from the antecubital vein within 12 hours of 

the onset of chest pain, and the blood was 

drawn into ethylenediaminetetraacetic acid 

(EDTA) tubes on ice. Afterward, serum was 

separated by centrifugation and stored at –70 

°C until the measurement of the PTX3 level. 

PTX3 was measured using an enzyme-

linked immunosorbent assay (ELISA) kit 

(CAT.NO: E1938Hu, Shanghai Crystal Day 

Biotech Co, Ltd, China, http://www.bt-

laboratory.com). The lower limit of PTX3 

detection was 0.1 ng/mL as described in the 

manufacturer’s order. 

Factors such as age, sex, and a history of 

chronic and inflammatory diseases were 

recorded in a questionnaire. 

Informed written consent was obtained from 

all the participants, and the Ethics 

Committee of Jahrom University of Medical 

Sciences, Iran approved this study (ethical 

code: IR.SBMU.RAM.REC 13940229). The 

study procedure conforms to the ethical 

guidelines of the 1975 Declaration of 

Helsinki. 

All data were recorded and analyzed using 

Statistical Package for the Social Sciences 

(SPSS), version 16.0 (SPSS Inc, Chicago, 

IL, USA). The Kolmogorov–Smirnov test 

was used to check normality. Categorical 

and continuous variables were reported as 

the percentage and the mean ± the standard 

deviation (SD), respectively. Firstly, we 

compared the data distribution of each 

studied variable such as PTX3, age, sex, 

hypertension, diabetes mellitus, 

hyperlipidemia, and smoking between the 

ACS and control groups. Then we compared 

the data distribution of the studied variables 

between the 5 study subgroups. To compare 

categorical (qualitative) and quantitative 

variables between the ACS patients and the 

control group, we used the χ
2
 test and the 

Student t test or the Mann–Whitney U test. 

To compare categorical and continuous 

variables between the 5 study subgroups, we 

utilized the χ
2
 test and the one-way ANOVA 

or Kruskal–Wallis test. A P-value of less 

than 0.05 was considered statistically 

significant. 
 
 

RESULTS 
 

The clinical characteristics and PTX3 levels 

of the study population are presented in 

Table 1. According to the χ
2
 test, classical 

characteristics such as sex, age, 

hypertension, diabetes mellitus, and 

hyperlipidemia were not statistically 

significantly different between the ACS 

patients and the control subjects, whereas 

the difference in smoking was statistically 
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significant between the ACS and control 

groups (P <0.05). The most common disease 

in the ACS and control groups was 

hypertension (43.8% and 34.1%, 

respectively). 

The Mann–Whitney U test showed that 

circulating PTX3 levels were significantly 

higher in the ACS patients than in the 

controls (P <0.001). 

As is shown in Table 2, according to the χ
2
 

test, the distributions of sex, hypertension, 

diabetes mellitus, hyperlipidemia, and 

tobacco use were significantly different 

within the 5 study subgroups (ie, STEMI, 

NSTEMI, UAP, SAP, and NCD); 

nevertheless, the age distribution was not 

significantly different between the 

subgroups. There were more men in the 

STEMI and NSTEMI subgroups than in the 

other subgroups (P =0.035). The prevalence 

of hypertension was significantly lower in 

the NCD subgroup (P <0.001). 

Hypertension was the most common 

(56.0%) among the UAP patients. The 

prevalence of diabetes mellitus (P <0.018) 

and hyperlipidemia (P <0.001) was 

significantly lower in the NCD subgroup 

than in the other 4 subgroups. Diabetes 

mellitus (35.7%) and hyperlipidemia 

(50.0%) were the most common in the SAP 

patients. The rate of smoking was lower in 

the NCD subjects (12.5%) and the SAP 

patients (14.3%) than in the other 3 

subgroups (P <0.001), with the prevalence 

of smokers being higher in the STEMI 

patients (50.0%). 

According to the results of the Kruskal–

Wallis test, the serum concentration of 

PTX3 was significantly different between 

the 5 study subgroups (P <0.001). However, 

based on the Man–Whitney U test, the 

serum PTX3 level was higher in the STEMI 

patients than in the UAP patients (P 

=0.040), the SAP patients (P =0.010), and 

the NCD individuals (P <0.001) but was not 

different from the level in the NSTEMI 

patients (P =0.052). Further, the level of 

serum PTX3 in the patients with UAP was 

significantly higher (1.23 ng/mL) than that 

of the NCD subjects (P =0.031). 

Table 3 demonstrates the differences in the 

serum concentration of PTX3 between the 

study groups based on sex. According to the 

Mann–Whitney U test, in the ACS patients, 

both men (P =0.006) and women (P =0.012) 

had higher PTX3 levels than the control 

subjects. PTX3 was, however, higher in the 

men than in the women in the ACS group (P 

=0.014), while the difference was not 

statistically significant between the men and 

women in the control group. 

When the subjects were divided into 5 

subgroups and the Mann–Whitney U test 

was applied, the serum PTX3 level was 

similar in both men and women (P >0.05). 

According to the Kruskal–Wallis test, the 

concentration of PTX3 in the men was not 

significantly different between the 5 study 

subgroups (P =0.068), while in the women, 

this level was significantly different between 

the 5 study subgroups (P =0.009). 

According to the Mann–Whitney U test, in 

the men, the STEMI patients had higher 

PTX3 levels than the NCD individuals (P 

=0.005. Therefore, in the women, the 

STEMI patients had higher PTX3 levels 

than the UAP patients (P =0.043), the SAP 

patients (P =0.027), and the NCD subjects 

(P <0.001). Moreover, the serum PTX3 

level in the UAP patients was more than that 

in the NCD individuals (P =0.035). 
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Table 1. Percentage or the mean of the variables in the patients with acute coronary syndrome and the control group 

Groups  
Variables 

Acute Coronary Syndrome 
(n= 130) 

Control (n= 82) 
P-value 

 Number Percentage Number Percentage 

Female 44 33.8 37 45.1 0.100* 

Hypertension 57 43.8 28 34.1 0.160* 

Diabetes mellitus 29 22.3 17 20.7 0.786* 

Hyperlipidemia 40 30.8 21 25.6 0.419* 

Smoking 47 36.2 11 13.4 < 0.001* 

 Mean Standard Deviation Mean Standard Deviation  

Age, y 58.7 12.0 59.8 10.1 0.491** 

PTX3, ng/mL  8.15 4.52 6.49 2.02 < 0.001*** 

* Comparison of 2 groups using the χ
2 

test 
** Comparison of 2 groups using the Student t test. 
** Comparison of 2 groups using the Mann–Whitney U test 

PTX3, Pentraxin3 
 

Table 2. Comparison of the percentage or the mean of the variables between the 5 study groups 

Groups 
Variables 

STEMI  (n 
=54) 

NSTEMI (n =26) 
UAP      (n 

=50) 
SAP       (n 

=42) 
NCD    (n 

=40) 
P-value 

Female, %  12 (22.2) 8 (30.8) 24 (48.0) 20 (47.6) 17 (42.5) 0.035* 

HTN, % 21 (38.9) 8 (30.8) 28 (56.0) 23 (54.8) 5 (12.5) < 0.001* 

DM, % 11 (20.4) 7 (26.9) 11 (22.0) 15 (35.7) 2 (5.0) 0.018* 

HLP, % 13 (24.1) 9 (34.6) 18 (36.0) 21 (50.0) 0 (0.0) < 0.001* 

Smoking, % 27 (50.0) 8 (30.8) 12 (24.0) 6 (14.3) 5 (12.5) < 0.001* 

Age, y 59.8 ± 12.6 56.5 ± 12.1 58.8 ± 11.3 60.5 ± 9.9 59.1 ± 10.4 0.681** 

PTX3, ng/mL 9.08 ± 6.16 7.34 ± 1.63 7.57 ± 3.12 7.09 ± 2.07 5.86 ± 1.78 < 0.001*** 

ACS, Acute coronary syndrome; HLP, Hyperlipidemia; DM, Diabetes mellitus; HTN, Hypertension; NCD, 
Noncardiac disease; NSTEMI, Non–ST-segment elevation myocardial infarction; STEMI, ST-segment elevation 
myocardial infarction; SAP, Stable angina pectoris; UAP, Unstable angina pectoris; PTX3, Pentraxin3 

* Comparison of 5 groups using the χ
2 

test 
** Comparison of 5 groups using the one-way ANOVA test 
*** Comparison of 5 groups using the Kruskal–Wallis test 

 
 

Table 3. The mean (±SD) serum concentration of pentraxin3 (ng/mL) by sex in the study groups 

Parameters Male Female P-value 

ACS 8.69 (5.32) 7.09 (1.90) 0.014* 

Control 6.78 (2.43) 6.14 (1.31) 0.153* 

P-value 0.006* 0.012*  

STEMI 9.41 (6.91) 7.90 (1.67) 0.458* 

NSTEMI 7.51 (1.58) 6.98 (1.80) 0.456* 

UAP 8.35 (3.77) 6.73 (1.99) 0.061* 

SAP 7.56 (2.48) 6.57 (1.40) 0.122* 

NCD 6.03 (2.19) 5.63 (1.01) 0.488* 

P-value 0.068** 0.009**  

ACS, Acute coronary syndrome; NCD, Noncardiac disease; NSTEMI, Non–ST-segment elevation myocardial 
infarction; STEMI, ST-segment elevation myocardial infarction; SAP, Stable angina pectoris; UAP, Unstable 
angina pectoris; SD, Standard deviation 

* with the Mann–Whitney U test 
** with the Kruskal–Wallis test 
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DISCUSSION 
 

In the present study, we analyzed the 

association between the serum level of 

PTX3 and ACS and its subgroups to 

determine which ACS subgroup(s) would 

experience an elevation in PTX3. Our results 

demonstrated that the serum concentration 

of PTX3 was significantly higher in ACS 

patients than in control subjects. In addition, 

the serum PTX3 level rose higher in STEMI 

patients than those in the other subgroups 

except the NSTEMI subgroup. Furthermore, 

our UAP patients had significantly higher 

PTX3 levels than our NCD subjects. The 

distribution of sex was significantly different 

between the study groups. Men with ACS 

had higher PTX3 levels than women with 

ACS. In women, the PTX3 level was higher 

in ACS patients than in the controls, in 

STEMI patients than in NSTEMI, UAP, and 

NCD subjects, and in UAP patients than in 

NCD subjects. 

Our results suggest that PTX3 may act as a 

predictive marker for MI and angina 

pectoris, especially for STEMI and UAP. 

Two-thirds of patients who are annually 

admitted to hospitals in the United States 

with ACS are diagnosed with UAP or 

NSTEMI. 
30

 Thus, a well-timed diagnosis is 

necessary to reduce morbidity and mortality. 

Biochemical markers and ECG findings are 

pivotal to the evaluation of suspected ACS 

patients. Although patients with UAP do not 

have any cardiac damage, cardiac indicators 

are not discovered in the blood, hence the 

need for other indicators to predict UAP. 

Our results confirmed that ACS enhances 

serum PTX3. Similarly, previous reports 

have demonstrated the relationship between 

PTX3 and ACS or CAD.
 17, 31, 32

 Wu et al 
33

 

and Ustundag et al 
24

 detected that 

circulating PTX3 was considerably higher in 

their ACS patients than in their control 

group. In contrast to our study, several 

investigators have observed no difference 

between ACS and NCD groups with regard 

to serum PTX3 levels.
 34

 

We found that PTX3 was higher in STEMI 

patients than in the UAP, SAP, and NCD 

subgroups but not the NSTEMI subgroup. 

The plasma PTX3 concentration of patients 

with acute MI was higher than that of 

patients with unstable angina. 
33

 In 

agreement with our result, El Melegy et al 
35

 

and Peri et al 
21

 found that serum PTX3 

levels were higher in patients with STEMI 

than in control subjects. Yamasaki et al 
36

 

and Ustundag et al 
24

 found that the PTX3 

level in STEMI patients was significantly 

higher than that in the normal control group. 

One of the main findings of our study was 

that the serum concentration of PTX3 did 

not significantly differ between patients with 

STEMI and those with NSTEMI. Similar to 

our result, Ustundag et al 
24

 found that serum 

PTX3 levels were not significantly different 

between their STEMI and NSTEMI groups. 

The PTX3 level was not higher in our 

NSTEMI patients than in our UAP, SAP, 

and NCD subgroups. The mean PTX3 level 

at baseline was similar in both NSTEMI and 

SAP groups. 
37

 Conversely, in the study by 

Ustundag et al,
 24

 elevated PTX3 levels were 

determined to be significantly higher in 

patients with NSTEMI than in the control 

group. Similarly, in another study, serum 

PTX3 levels showed an increasing tendency 

in NSTEMI patients compared with healthy 

controls. 
38

 

Our results suggest that high serum PTX3 

levels are associated with UAP but not with 

SAP. In a previous study, the level of serum 

PTX-3 was significantly higher in the UAP 

group than in the control group, 
24

 which 

chimes in with our result. Likewise, Inoue et 

al 
20

 detected a significantly higher PTX3 

level in patients with UAP than in a normal 

group. In contrast, in a study conducted by 

Soeki et al,
 39

 the results revealed that the 

serum PTX3 level was similar in patients 

with angina pectoris and control subjects. 
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We found that PTX3 was not different 

between SAP cases and NCD subjects. 

Similarly, several investigators have 

observed no differences between SAP and 

NCD groups concerning serum PTX3 levels. 
34,  39

 Nevertheless, in a study conducted by 

Karakas et al, 
40

 the PTX3 level was 

increased in the SAP group by comparison 

with the control group. 

In previous investigations, 

immunohistochemical assays of progressive 

atherosclerotic lesions have indicated that 

PTX3 expression is higher in the lumen and 

within atherosclerotic plaques in human and 

animal models.
 41, 42

 Cholesterol 

accumulations in the vascular intima layer 

are associated with the immuno-

inflammatory process, increasing 

monocyte/macrophage and endothelial cell 

activation and, thereby, producing PTX3. 

Interleukin-1 and tumor necrosis factor-

alpha are the main applicant factors for 

PTX3 regulation. 
41

 In patients with severe 

atherosclerosis, the rupture of the vascular 

intima is associated with increased plasma 

PTX3 after 15 minutes. 
43

 Moreover, the 

serum PTX3 level rises swiftly in the early 

stage of ischemic heart disease, 
21, 23, 44

 

which suggests the probable role of PTX3 in 

MI. 

In a previous study, PTX3 had a role as an 

early marker of ischemic cardiac damage 

insofar as the PTX3 level peaked 7.5 hours 

after admission to the intensive care unit in 

patients with acute MI.
 21

 Shim et al 
45

 

reported that the serum PTX3 level rose to 

2.33 ng/mL within 2 hours after arrival at 

the emergency room. 

To date, the PTX3 level has been proposed 

as a risk predictor for acute MI
 21

 and a 

biomarker of adverse outcomes in patients 

with UAP, 
19

 MI,
 44

 and heart failure.
 46

 

According to a previous investigation, 

femoral and coronary PTX3 levels in SAP 

patients with triple-vessel disease were 

higher than those with patent vessels, as well 

as those with single or double-vessel 

disease.
 47

 

Our study has some limitations. Firstly, the 

sample size of patients with NSTEMI was 

small. Secondly, we could not measure 

abdominal visceral obesity, which can affect 

the serum PTX3 level. 
31, 45

 Thirdly, the fact 

that the present study was performed in a 

single department means that we managed to 

provide data regarding only a single time-

point measurement for each patient. 
 

 

CONCLUSION 
 

Our findings demonstrated that PTX3 was 

higher in patients with ACS. Furthermore, 

the level of PTX3 in STEMI and UAP cases 

was higher than that in NCD subjects during 

a 12-hour period following the onset of chest 

pain, suggesting that PTX3 may be released 

by systemic inflammation at the initial onset 

of acute MI. 
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