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Aims: Studies on the prognostic significance of circulating pentraxin-3 level in patients with coronary artery
disease (CAD) have yielded conflicting results. The aim of this meta-analysis was to evaluate the prognostic value
of circulating pentraxin-3 level in CAD patients.

Materials/methods: We made a systematic literature search in Pubmed, Embae, CNKI, Wanfang, and VIP data-
base from their inception to January 10, 2019 for prospective cohort studies that investigated the association
between pentraxin-3 level and adverse outcomes in patients with CAD. The outcome measures were all-cause
mortality, cardiac death, and cardiac events (cardiac death, nonfatal myocardial infarction, heart failure or
coronary revascularization). Multivariable-adjusted risk ratio (RR) with 95% confidence intervals (CI) was
pooled for the highest versus the lowest pentraxin-3 group to summarize the predictive value.

Results: Nine studies were included, enrolling 5,174 CAD patients. Overall, CAD patients with the highest
pentraxin-3 level had an increased risk of all-cause mortality (RR 1.81; 95% CI 1.43-2.28), cardiac death (RR
1.77; 95% CI 1.38-2.26), and cardiac events (RR 1.61; 95% CI 1.16-2.25). However, elevated pentraxin-3 level
appeared to not significantly increase the risk of cardiac events (RR 1.63; 95% CI 0.71-3.72) in stable CAD
subgroup.

Conclusions: In CAD patients, elevated circulating pentraxin-3 level is possibly an independent predictor of all-
cause mortality, cardiac death, and cardiac events. However, interpretation of these findings should be with
caution due to the small number of studies analyzed.

1. Introduction studies [9,11,12,14-19] regarding the usefulness of pentraxin-3 level

for predicting cardiac events have yielded conflicting results. Never-

Coronary artery disease (CAD) is the most common of the cardio-
vascular diseases. The spectrum of CAD usually includes stable angina,
unstable angina, ST-segment elevation myocardial infarction (STEMI),
and non-ST-segment elevation myocardial infarction (NSTEMI).
Unstable angina, STEMI, and NSTEMI are collectively termed as acute
coronary syndrome (ACS). Despite substantial improvements in medical
care, CAD remains a leading cause of higher risk of hospitalization and
death worldwide [1]. Therefore, risk stratification of morbidity and
mortality is necessary CAD patients, particularly in those with ACS.

Vascular inflammation plays an important role in the development
and progression of atherosclerosis [2]. Inflammation was linked to
adverse cardiovascular events in patients with CAD [3]. Pentraxin-3, a
multimeric acute-phase protein, is mainly synthesized by various cells
in response to inflammatory stimulus [4,5]. Particularly, the expression
of pentraxin-3 is increased in human atherosclerotic plaques [6]. Sev-
eral studies [7-12] but not all [13] have shown that increased pen-
traxin-3 level was associated with an increased risk of all-cause mor-
tality or cardiac death in both clinically stable CAD and ACS. However,

theless, the magnitude of the predictive value of pentraxin-3 varied
considerably among the available studies [5].

Currently, the predictive significance of pentraxin-3 for adverse
outcomes in CAD patients has not been systematically evaluated. We
therefore performed this meta-analysis to systematically assess the
predictive value of elevated pentraxin-3 level in CAD patients, in terms
of all-cause mortality, cardiac death, and cardiac events.

2. Materials and methods
2.1. Search strategy

The current meta-analysis followed the checklist of the Meta-
Analysis of Observational Studies in Epidemiology [20]. We performed
a systematic literature search in Pubmed, Embae, CNKI, Wanfang, and
VIP database for studies published up to January 10, 2019 without
language restriction. The following search terms and keywords were
used with combination: “pentraxin-3” AND “coronary artery disease”

* Corresponding author at: Department of Cardiology, The Second Affiliated Hospital of Air Force Medical University, No.569, Xin Si Road, Xi'an, Shanxi, PR China.

E-mail address: lixuexian01@yeah.net (X. Li).

https://doi.org/10.1016/j.cyt0.2019.03.017

Received 1 February 2019; Received in revised form 22 March 2019; Accepted 22 March 2019

Available online 04 April 2019
1043-4666/ © 2019 Published by Elsevier Ltd.


http://www.sciencedirect.com/science/journal/10434666
https://www.elsevier.com/locate/cytokine
https://doi.org/10.1016/j.cyto.2019.03.017
https://doi.org/10.1016/j.cyto.2019.03.017
mailto:lixuexian01@yeah.net
https://doi.org/10.1016/j.cyto.2019.03.017
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cyto.2019.03.017&domain=pdf

Y. Chu, et al.

OR “coronary heart disease” OR “myocardial infarction” OR “acute
coronary syndrome” OR “unstable angina. In addition, bibliographies
from relevant articles were manually searched for any possible missing
studies.

2.2. Study selection

Articles satisfying the following inclusion criteria were selected: (1)
case-control, prospective or retrospective cohort as study design;
(2)CAD patients as study population; (3) baseline pentraxin-3 elevation
as exposure; (4) all-cause mortality, cardiac death, and cardiac events
(recurrent myocardial infarction, unstable angina pectoris, target vessel
revascularization, cardiac death or heart failure) as outcome measures;
and (5) provided multivariate-adjusted hazard ratio (HR), risk ratio
(RR) or odds ratio (OR) with their 95% confidence intervals (CI) on the
above mentioned adverse outcomes for the highest versus the lowest
pentraxin-3 level. For multiple publications adopting the same popu-
lation, only results from the most recent article were considered. The
following studies were excluded: (1) heart failure not directly preceded
by a CAD diagnosis; (2) patients after heart surgery; (3) reported un-
adjusted risk estimate or pentraxin-3 analyzed as a continuous variable;
and (4) conference abstract, reviews or letter to editor as study design.

2.3. Data extraction and quality assessment

Two authors independently scanned the titles or abstracts, and re-
trieved full-text eligible articles. From each selected article, the ex-
tracted information consisted of: surname of the first author, year of
publication, country of study population, study design, type of patients,
number of patients, mean age of patients at baseline, proportion of
female gender, definition of cardiac event, cut-off point for pentraxin-3
elevation, number of each event, follow-up time, fully adjusted risk
estimate, adjustment for confounders, and study quality score. Quality
assessment was done using a nine-star Newcastle-Ottawa Scale (NOS)
[21], which evaluate the selection of study groups, comparability of
groups, and ascertainment of outcomes. Studies that received a total of
7 or above stars are judged to be of high quality. Any disagreements
were resolved by discussion with a third reviewer and reached an
agreement.

2.4. Data synthesis and analysis

The multivariate-adjusted RR and 95% CI for all-cause mortality,
cardiac death, and cardiac events were pooled by comparing the
highest with the lowest pentraxin-3 level group. Heterogeneity across
studies was examined by the I? statistic and Cochrane Q test. A random
effect model was selected according to the I? statistic > 50% or P-value
of Cochrane Q test < 0.1. Otherwise, we applied a fixed-effect model.
Subgroup analyses were conducted by the type of CAD (stable CAD or
ACS). Sensitivity analysis was performed by a leave-one-out study ap-
proach in order to observe the reliability of the pooling risk summary. A
funnel plot and the Egger’s linear regression test [22] was scheduled to
examine the publication bias when the outcomes included at least 5
studies. Statistical analyses were conducted in STATA 12.0 (StataCorp,
TX, USA).

3. Results
3.1. Search results and study characteristics

A flow chart detailing the study selection process is presented in
Fig. 1. After removing duplicated records, a total of 1083 articles were
identified from the electronic database search and reference lists
checking. Of which, 44 full text articles were retrieved for detailed
assessment and 9 studies (10 articles) [7-12,14-16,19] were included
in the meta-analysis.
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Fig. 1. Flow chart showing the study selection process.

The main characteristics of the selected studies are summarized in
Table 1. A total number of 5,174 CAD patients were included, with
sample sizes varying from 84 to 982. The proportion of women ranged
from 12.9% to 38.7%. Six studies [7,9-12,16] enrolled ACS patients
and three studies [8,14,15] enrolled patients with stable CAD. The
mean age of patients ranged from 55.5 to 69.5 years old. Mean follow-
up duration ranged from 1.0 month to 7.0 years. Total NOS score of
individual studies ranged from 6 to 8 stars. Supplemental Table S1
detailed the results of methodological quality assessment.

3.2. Impact of pentraxin-3 on all-cause mortality

Four studies [7,8,10,11] reported the all-cause mortality as an
outcome. As shown in Fig. 2, CAD patients with the highest pentraxin-3
level had an increased risk of all-cause mortality (RR 1.81; 95% CI
1.43-2.28) in a fixed-effect model. There was no heterogeneity across
studies (I2 = 0.1%; P = 0.391). A leave-out one study sensitivity ana-
lysis did not significantly alter the pooled risk summary (data not
shown). Stratified analysis according to the type of CAD showed similar
prognostic value of pentraxin-3 level in ACS (RR 1.82; 95% CI
1.28-2.58) and stable CAD (RR 1.80; 95% CI 1.32-2.46) subgroup.

3.3. Impact of pentraxin-3 on cardiac death

Two studies [9,12] reported the association between pentraxin-3
and cardiac death in acute myocardial infarction (AMI) patients. As
shown in Fig. 3, AMI patients with the highest pentraxin-3 level had an
increased risk of cardiac death (RR 1.77; 95% CI 1.38-2.26) in a fixed-
effect model. There was no significant heterogeneity between studies
(12 = 30.1%; P = 0.232).

3.4. Impact of pentraxin-3 on cardiac events

Five studies [9,14-16,19] reported cardiac events as an outcome. As
shown in Fig. 4, CAD patients with the highest pentraxin-3 level had an
increased risk of cardiac events (RR 1.61; 95% CI 1.16-2.25) in a
random effect model. There was significant heterogeneity across studies
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Study %

D RR (95% Cl) Weight
A. Acute coronary syndrome

Latini (2004) ————————355(143,883) 652
Mielva (2016) —_— 162 (1.11,237) 3757
Subtotal (I-squared = 58 9%, p = 0.119) <> 182(128,258) 4409
B. Stable coronary artery disease

Dubin (2012) —y 1.70 (1.20, 2.40) 44.99
Akgul (2015) —‘_'— 2.30(1.20,4.90) 10.92
Subtotal (I-squared = 0.0%, p = 0.450) 0 1.80(1.32,2.46) 5591
Heterogeneity between groups: p = 0.971 E

Overall (I-squared = 0.1%, p = 0.391) @ 1.81(1.43,2.28) 100.00

T
13

T
1 8.83

Fig. 2. Forest plots showing risk ratio and 95% confidence intervals of all-cause
of mortality for the highest versus lowest pentraxin-3 level.

Study %
) RR (95% CI) Weight
Guo (2014) —_— 1.59 (1.18, 2.15) 66.34
Altay (2017) — e 218(143,332) 3366
Overall (-squared = 30.1%, p = 0.232) 1.77 (1.38, 2.26) 100.00
T T
301 1 332

Fig. 3. Forest plots showing risk ratio and 95% confidence intervals of cardiac
death for the highest versus lowest pentraxin-3 level.

Study %
D RR (95% Cl) Weight
A Acute coronary syndrome '
Brugger-Andersen (2009) ——*—:‘— 1.39 (0.83,2.33) 19.18
Guo (2014) —&— 1.36 (1.09, 1.68) 30.89
Qiu (2017) ——————————— 364 (1.34,7.59) 10.44
Subtotal (I-squared = 57.2%, p = 0.096) <> 1.62(1.06, 2.49) 60.51

|
B.Stable coronary artery disease ;
Miyazak (2014) —-0—:‘- 1.08 (0.68, 1.72) 21.04
Liu (2014) 3—0— 2.51(1.47,4.31) 1845
Subtotal (I-squared = 81.5%, p = 0.020) <<> 163 (0.71,372) 3949
Overall (I-squared = 60.9%, p = 0.037) <> 1.61 (1.16, 2.25) 100.00
NOTE: Weights are from random effects analysis 3

T
132

T
1 7.59

Fig. 4. Forest plots showing risk ratio and 95% confidence intervals of cardiac
events for the highest versus lowest pentraxin-3 level.

(1% = 60.9%; P = 0.037). A leave-out one study sensitivity analysis did
not significantly change the pooled risk summary (data not shown). No
evidence of publication bias was observed by the symmetrical funnel
plot (Fig. 5) and Egger's linear regression test (P = 0.283). Subgroup
analysis indicated the elevated pentraxin-3 level was associated with an
increased cardiac events in ACS patients (RR 1.62; 95%CI 1.06-2.49)
but not in stable CAD patients subgroup (RR 1.63; 95%CI 0.71-3.72).
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Fig. 5. Funnel plot of cardiac events.

4. Discussion

This meta-analysis shows that elevated circulating pentraxin-3 level
is independently associated with increased risk of all-cause mortality,
cardiac death, and cardiac events in CAD patients. CAD patients with
the highest pentraxin-3 level had an 81% and 77% higher risk of all-
cause mortality and cardiac death, respectively. Moreover, ACS patients
with the highest pentraxin-3 level had a 62% higher risk of cardiac
events. These findings suggest that pentraxin-3 seems a promising
prognostic marker among CAD patients.

There was not a substantial difference between ACS and stable CAD
findings for predicting all-cause mortality. Despite the pooled risk es-
timate of cardiac event was similar in ACS and stable CAD patients, the
prognoctic value in stable CAD was not statistically significant.
However, these findings should be interpretated with caution due to the
small number of studies included in the subgroup analysis.

Early risk stratification is essential in patients with CAD for better
medical care, particularly in those with ACS. Inflammatory biomarkers
are usually used for risk stratification among CAD patients [23]. Pen-
traxin-3 may be identified as an early marker of local inflammation in
the vasculature [24]. According to the primary structure of the subunit,
pentraxin family is divided into short pentraxins and long pentraxins
[25]. C-reactive protein (CRP) belongs to the short pentraxin family.
Clinically, CRP had yielded incremental prognostic value in the risk
stratification of both stable CAD [26] and ACS [27] patients. Pentraxin-
3 is the prototype of the long pentraxin family [28]. Similar to CRP, our
meta-analysis indicated that pentraxin-3 elevation significantly in-
creased risk of all-cause mortality and cardiac death. Nevertheless, high
pentraxin-3 level might represent a surrogate marker of CAD com-
plexity and severity in clinically stable patients [29]. Also, pentraxin-3
level increased after the onset of symptoms, peaking 7 h in STEMI pa-
tients, which is substantially earlier than CRP [30], and therefore it may
be a better prognostic marker of than CRP among these acute patients
[11,18].

There were several studies that did not satisfy our inclusion criteria.
The main reasons for exclusion were that they assessed the prognostic
value of pentraxin-3 by continuous variable analysis or uninteresting
outcome measures reported. In patients hospitalized for unstable an-
gina/NSTEMI, each 10-fold increment pentraxin-3 significantly in-
creased 3.86-fold risk of cardiac events (cardiac death and re-
hospitalization for ACS or worsening heart failure) [18]. By contrast,
each unit In-transformed level of pentraxin-3 increase did not emerge as
an independent predictor of 1-year mortality (OR 1.2; 95% CI 0.6-2.3)
in non-ST-elevation ACS patients [13].Moreover, increased level of
pentraxin-3 was also an independent predictor of 1-year combined end-
point of left ventricle dysfunction or mortality (OR 3.70; 95% CI



Y. Chu, et al.

1.33-10.28) among patients with STEMI [17]. In patients after cardiac
surgery, elevated pentraxin-3 was independently associated with 1-year
major adverse cardiovascular events (OR 1.13; 95% CI 1.05-1.22)[31].

This meta-analysis had several potential limitations. First, potential
misclassification of patients may have occurred because pentraxin-3
level was only measured at baseline rather than dynamic determination
during the follow-up period. Second, cutoff values of elevated pen-
traxin-3 level varied across the included studies, which prevent us to
establish an optimal threshold of pentraxin-3 elevation. Third, we did
not investigate the prognostic value of continuous pentraxin-3 level due
to the limited number of these studies. Fourth, result of publication bias
based on the Egger’s test may be unreliable because of small number of
studies analyzed [32]. Finally, despite adjustments for multiple cov-
ariates across studies, residual risk factors and medications might have
confounded the results. Lack of adjusting important confounding may
have led to slightly overestimate the pooled risk summary.

5. Conclusions

This meta-analysis indicates that elevated circulating pentraxin-3
level is possibly an independent predictor of all-cause mortality, cardiac
death as well as cardiac events in patients with CAD. Determination of
pentraxin-3 has potential to improve risk stratification of CAD patients.
However, interpretation of the present findings should be with caution
due to the small number of studies analyzed.

Conflict of interest
There are no conflicts of interest for any of the authors.
Authors’ contributions

Xue Li contributed to study design, interpretation, and final ap-
proval. Yi Chu and Jiwei Teng contributed to literature search, study
selection, and data extraction. Yi Chu deafted the manuscript. Pin Feng
and Hui Liu contributed to statistical analysis. Fangfang Wang revised
and edited the manuscript.

Appendix A. Supplementary material

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.cyt0.2019.03.017.

References

[1] E.J. Benjamin, S.S. Virani, C.W. Callaway, A.M. Chamberlain, A.R. Chang, S. Cheng,
et al., Heart disease and stroke statistics-2018 update: a report from the American
heart association, Circulation 137 (2018) e67-e492.

G.K. Hansson, Inflammation, atherosclerosis, and coronary artery disease, New
Engl. J. Medi. 352 (2005) 1685-1695.

I. Ikonomidis, C.A. Michalakeas, J. Parissis, 1. Paraskevaidis, K. Ntai, I. Papadakis,
et al., Inflammatory markers in coronary artery disease, BioFactors 38 (2012)
320-328.

F. Bonacina, A. Baragetti, A.L. Catapano, G.D. Norata, Long pentraxin 3: experi-
mental and clinical relevance in cardiovascular diseases, Mediators Inflamm. 2013
(2013) 725102.

M. Casula, F. Montecucco, A. Bonaventura, L. Liberale, A. Vecchie, F. Dallegri,

et al., Update on the role of Pentraxin 3 in atherosclerosis and cardiovascular dis-
eases, Vascular Pharmacol. 99 (2017) 1-12.

A. Savchenko, M. Imamura, R. Ohashi, S. Jiang, T. Kawasaki, G. Hasegawa, et al.,
Expression of pentraxin 3 (PTX3) in human atherosclerotic lesions, J. Pathol. 215
(2008) 48-55.

R. Latini, A.P. Maggioni, G. Peri, L. Gonzini, D. Lucci, P. Mocarelli, et al., Prognostic
significance of the long pentraxin PTX3 in acute myocardial infarction, Circulation
110 (2004) 2349-2354.

R. Dubin, Y. Li, J.H. Ix, M.G. Shlipak, M. Whooley, C.A. Peralta, Associations of
pentraxin-3 with cardiovascular events, incident heart failure, and mortality among
persons with coronary heart disease: data from the Heart and Soul Study, Am. Heart

[2]

[3]

[4]

[5]

[6]

[71

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Cytokine 119 (2019) 197-201

J. 163 (2012) 274-279.

R. Guo, Y. Li, J. Wen, W. Li, Y. Xu, Elevated plasma level of pentraxin-3 predicts in-
hospital and 30-day clinical outcomes in patients with non-ST-segment elevation
myocardial infarction who have undergone percutaneous coronary intervention,
Cardiology 129 (2014) 178-188.

O. Akgul, O.F. Baycan, U. Bulut, M.U. Somuncu, H. Pusuroglu, S. Ozyilmaz, et al.,
Long-term prognostic value of elevated pentraxin 3 in patients undergoing primary
angioplasty for ST-elevation myocardial infarction, Coron. Artery Dis. 26 (2015)
592-597.

O.R. Mjelva, V. Ponitz, T. Brugger-Andersen, H. Grundt, H. Staines, D.W. Nilsen,
Long-term prognostic utility of pentraxin 3 and D-dimer as compared to high-sen-
sitivity C-reactive protein and B-type natriuretic peptide in suspected acute cor-
onary syndrome, Eur. J. Preventive Cardiol. 23 (2016) 1130-1140.

S. Altay, H.A. Cakmak, T. Kemaloglu Oz, F. Ozpamuk Karadeniz, A. Turer,

H.B. Erer, et al., Long-term prognostic significance of pentraxin-3 in patients with
acute myocardial infarction: 5-year prospective cohort study, Anatolian J. Cardiol.
17 (2017) 202-209.

K.M. Eggers, P.W. Armstrong, R.M. Califf, N. Johnston, M.L. Simoons, P. Venge,
et al., Clinical and prognostic implications of circulating pentraxin 3 levels in non
ST-elevation acute coronary syndrome, Clin. Biochem. 46 (2013) 1655-1659.

T. Miyazaki, S. Chiuve, F.M. Sacks, P.M. Ridker, P. Libby, M. Aikawa, Plasma
pentraxin 3 levels do not predict coronary events but reflect metabolic disorders in
patients with coronary artery disease in the CARE trial, PloS One. 9 (2014) e94073.
L. Haibo, G. Xiaofang, W. Chunming, Y. Jie, C. Guozhong, Z. Limei, et al.,
Prognostic value of plasma pentraxin-3 levels in patients with stable coronary ar-
tery disease after drug-eluting stent implantation, Mediators Inflamm. 2014 (2014)
963096.

C.H. Qiu, Z.C. Li, Z. Lu, L.X. Xue, The predictive value of plasma long pentraxin3 on
recent adverse cardiovascular event in ST-segment elevation myocardial infarction
population, J Trop Med. 17 (2017) 405-408.

M. Tomandlova, J. Jarkovsky, J. Tomandl, L. Kubkova, P. Kala, S. Littnerova, et al.,
Prognostic value of pentraxin-3 level in patients with STEMI and its relationship
with heart failure and markers of oxidative stress, Dis. Markers 2015 (2015)
159051.

S. Matsui, J. Ishii, F. Kitagawa, A. Kuno, K. Hattori, M. Ishikawa, et al., Pentraxin 3
in unstable angina and non-ST-segment elevation myocardial infarction,
Atherosclerosis 210 (2010) 220-225.

T. Brugger-Andersen, V. Ponitz, F. Kontny, H. Staines, H. Grundt, M. Sagara, et al.,
The long pentraxin 3 (PTX3): a novel prognostic inflammatory marker for mortality
in acute chest pain, Thromb. Haemost. 102 (2009) 555-563.

D.F. Stroup, J.A. Berlin, S.C. Morton, I. Olkin, G.D. Williamson, D. Rennie, et al.,
Meta-analysis of observational studies in epidemiology: a proposal for reporting.
Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group, JAMA
283 (2000) 2008-2012.

Wells G, Shea B, O'Connell D, Peterson J, Welch V, Losos M, et al. The
Newcastle-Ottawa Scale (NOS) for assessing the quality if nonrandomized studies in
meta-analyses. http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
(accessed January 25, 2019).

M. Egger, G. Davey Smith, M. Schneider, C. Minder, Bias in meta-analysis detected
by a simple, graphical test, BMJ 315 (1997) 629-634.

S. Fichtlscherer, C. Heeschen, A.M. Zeiher, Inflammatory markers and coronary
artery disease, Curr. Opin. Pharmacol. 4 (2004) 124-131.

M.S. Rolph, S. Zimmer, B. Bottazzi, C. Garlanda, A. Mantovani, G.K. Hansson,
Production of the long pentraxin PTX3 in advanced atherosclerotic plaques,
Arterioscler. Thromb. Vasc. Biol. 22 (2002) e10-e14.

C. Garlanda, B. Bottazzi, A. Bastone, A. Mantovani, Pentraxins at the crossroads
between innate immunity, inflammation, matrix deposition, and female fertility,
Annu. Rev. Immunol. 23 (2005) 337-366.

H. Hemingway, P. Philipson, R. Chen, N.K. Fitzpatrick, J. Damant, M. Shipley, et al.,
Evaluating the quality of research into a single prognostic biomarker: a systematic
review and meta-analysis of 83 studies of C-reactive protein in stable coronary
artery disease, PLoS Medi. 7 (2010) e1000286.

L.P. He, X.Y. Tang, W.H. Ling, W.Q. Chen, Y.M. Chen, Early C-reactive protein in
the prediction of long-term outcomes after acute coronary syndromes: a meta-
analysis of longitudinal studies, Heart 96 (2010) 339-346.

A. Mantovani, C. Garlanda, A. Doni, B. Bottazzi, Pentraxins in innate immunity:
from C-reactive protein to the long pentraxin PTX3, J. Clin. Immunol. 28 (2008)
1-13.

M.F. Karakas, E. Buyukkaya, M. Kurt, S. Motor, A.B. Akcay, S. Buyukkaya, et al.,
Serum pentraxin 3 levels are associated with the complexity and severity of cor-
onary artery disease in patients with stable angina pectoris, J. Investigative Medi. :
off. Publ. Am. Feder. Clin. Res. 61 (2013) 278-285.

G. Peri, M. Introna, D. Corradi, G. Iacuitti, S. Signorini, F. Avanzini, et al., PTX3, A
prototypical long pentraxin, is an early indicator of acute myocardial infarction in
humans, Circulation 102 (2000) 636-641.

M. Ferratini, V. Ripamonti, S. Masson, P. Grati, V. Racca, 1. Cuccovillo, et al.,
Pentraxin-3 predicts functional recovery and 1-year major adverse cardiovascular
events after rehabilitation of cardiac surgery patients, J. Cardiopulm. Rehabil.
Prevention 32 (2012) 17-24.

J. Lau, J.P. Ioannidis, N. Terrin, C.H. Schmid, I. Olkin, The case of the misleading
funnel plot, BMJ 333 (2006) 597-600.


https://doi.org/10.1016/j.cyto.2019.03.017
https://doi.org/10.1016/j.cyto.2019.03.017
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0005
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0005
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0005
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0010
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0010
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0015
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0015
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0015
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0020
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0020
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0020
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0025
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0025
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0025
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0030
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0030
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0030
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0035
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0035
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0035
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0040
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0040
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0040
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0040
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0045
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0045
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0045
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0045
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0050
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0050
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0050
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0050
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0055
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0055
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0055
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0055
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0060
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0060
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0060
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0060
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0065
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0065
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0065
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0070
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0070
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0070
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0075
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0075
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0075
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0075
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0080
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0080
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0080
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0085
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0085
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0085
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0085
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0090
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0090
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0090
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0095
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0095
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0095
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0100
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0100
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0100
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0100
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0110
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0110
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0115
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0115
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0120
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0120
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0120
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0125
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0125
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0125
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0130
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0130
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0130
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0130
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0135
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0135
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0135
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0140
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0140
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0140
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0145
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0145
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0145
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0145
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0150
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0150
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0150
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0155
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0155
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0155
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0155
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0160
http://refhub.elsevier.com/S1043-4666(19)30094-8/h0160

	Pentraxin-3 in coronary artery disease: A meta-analysis
	Introduction
	Materials and methods
	Search strategy
	Study selection
	Data extraction and quality assessment
	Data synthesis and analysis

	Results
	Search results and study characteristics
	Impact of pentraxin-3 on all-cause mortality
	Impact of pentraxin-3 on cardiac death
	Impact of pentraxin-3 on cardiac events

	Discussion
	Conclusions
	Conflict of interest
	Authors’ contributions
	Supplementary material
	References




