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Background: Acute myocardial infarction (AMI) is the most severe manifestation of coronary heart disease
(CHD), and timely and effective opening of the culprit vessels has been effective in reducing its mortality,
but long-term death still threatens the life of patients. Therefore, finding biomarkers to predict death post-
myocardial infarction (MI) is crucial. The aim of our study is to find biomarkers that predicted long-term
death in Chinese AMI patients.

Methods: This retrospective analysis included patients with AMI from 1 January 2017 to 30 September
2019. All patients were followed up at least 4 years. Propensity score matching was used to mitigate the
influence of nonrandom selection in MI-survival and MI-death groups. Cox analysis was applied for
analyzing the risk factors of death post-MI. The receiver operating characteristic (ROC) curve was used to
analyze the predictive value of biomarkers.

Results: Of the 1,059 AMI patients analyzed, 130 died during follow-up. After propensity matching,
there were 116 patients in each of the two groups. In addition to the traditional risk factors for long-term
death post-MI, two important risk factors platelet distribution width (PDW) [hazard ratio (HR) =1.210,
95% confidence interval (CI): 1.080-1.356, P=0.001] and fibrinogen (HR =1.218, 95% CI: 1.027-1.444,
P=0.02) were found. The area under the curve (AUC) of PDW and fibrinogen was 0.604 (P=0.007) and 0.684
(P<0.001) respectively. The optimal thresholds were 13.05% and 3.562 g/L respectively.

Conclusions: PDW and fibrinogen seem to be useful as biomarkers for long-term death prediction post-
MI. The current research provides new insight into the prevention and treatment of death in Chinese

patients post-ML.
Keywords: Myocardial infarction (MI); death; platelet distribution width (PDW); fibrinogen; risk factors
Submitted Feb 03, 2024. Accepted for publication Jun 24, 2024. Published online Aug 12, 2024.

doi: 10.21037/jtd-24-204
View this article at: https://dx.doi.org/10.21037/jtd-24-204

A ORCID: 0000-0003-4273-1736.

© Journal of Thoracic Disease. All rights reserved. 7 Thorac Dis 2024;16(8):5073-5085 | https://dx.doi.org/10.21037/jtd-24-204


https://crossmark.crossref.org/dialog/?doi=10.21037/jtd-24-204

5074

Introduction

Coronary heart disease (CHD) is the leading cause of death
worldwide, with acute myocardial infarction (AMI) being its
most severe manifestation (1). Currently, AMI has become
the second leading cause of death in China, and its incidence
is increasing year by year. The number of people living with
AMI is expected to reach 23 million by 2030 (2). AMI refers
to acute myocardial tissue damage resulting from coronary
thrombosis and subsequent occlusion of the coronary
arteries, usually triggered by the erosion or rupture of
unstable atherosclerotic plaques (2). AMI can cause chest
pain and arrhythmias and other complications such as heart
rupture with rapid onset and disease progression, which can
be life-threatening if not treated in time (3). Currently, the
treatment for AMI is mainly to open the culprit vessels by
percutaneous coronary intervention (PCI) (4). Although
the timely and effective opening of the culprit vessels and
restoration of myocardial perfusion has greatly reduced
the mortality rate of these patients, persistent myocardial
ischemia and myocardial-reperfusion injury still induce
major adverse cardiovascular events (MACEs), of which
the hard endpoint mortality rate in hospital or discharge
approaches 4-6% (5,6). Therefore, AMI is still one of the
major diseases threatening human life even after opening
of the criminal blood vessels promptly. Identifying high-
risk patients early and strengthening the treatment and
management are particularly critical to improve the long-
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What is known and what is new?

® Previous studies have shown that PDW and fibrinogen are
independent risk factors for long-term major adverse cardiovascular
event (MACE) in acute coronary syndrome patients.

* In this study, we demonstrate PDW and fibrinogen as useful
biomarkers for long-term death prediction post-MI in our Chinese
acute myocardial infarction patients.

What is the implication, and what should change now?

* This study only recorded the hard endpoint event of death post-
MI, neglecting other MACE. Death was the most critical event,
but other MACE were also important to evaluate the long-term
prognosis of patients post-MI. Therefore, the follow-up study
will record all MACE post-MI to confirm the predictive value of
relevant biomarkers found in this research.
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term prognosis of these patients and reduce the mortality of
these patients.

Numerous prior studies have indicated that many
risk factors are associated with long-term MACE
post-myocardial infarction (MI), including diabetes,
hyperlipidemia, and lifestyle behaviors such as smoking and
mental stress (7-9). However, these traditional risk factors
merely suggest a high probability of MACE occurrence but
are not predictive. It is well known that biomarkers from
blood have become predictors for many diseases because
of their stability and easy availability, so it is urgent to find
biomarkers from blood to predict the probability of MACE
post-MI, especially for the hard endpoint event of death.
A good biomarker should have the following features:
(I) high sensitivity and specificity for prediction; (II) low
sample size for point-of-care analysis; and (III) multiple
functions in clinical application, such as disease-specific
manifestations with routine analytical features (10,11).
Previous biomarkers, such as troponin and creatine kinase,
are more commonly used to diagnose MI than to determine
prognosis (12). Current studies have already found many
biomarkers, including noncoding RNAs, to predict long-
term MACE post-MI, but these biomarkers generally
require special test kits or clinical non-routine examination
items, so they do not fulfill the principle of biomarker
selection (13-15).

In this retrospective study, we sought to explore novel,
readily available, and common clinical biomarkers possibly
associated with the hard endpoint event of death post-
MI after balancing the traditional risk factors. We present
this article in accordance with the STARD reporting
checklist (available at https://jtd.amegroups.com/article/
view/10.21037/jtd-24-204/rc).

Methods
Study design and patients

This study was a retrospective case-control study.
Consecutive 1,273 patients aged >18 years who were
diagnosed with AMI in Shanghai Sixth People’s Hospital
Affiliated to Shanghai Jiao Tong University School of
Medicine from January 2017 to September 2019 were
selected, and the follow-up period was at least 4 years. After
excluding patients who had at least 1 exclusion criterion, a
total of 1,059 patients with AMI were enrolled, of which 130
died from AMI, and 929 patients with AMI who did not die
were used as the control group. Clinical data were collected
from the initial medical exposure of patients with AMI
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who were hospitalized. Exclusion criteria included prior
PCI or percutaneous transluminal coronary angioplasty
(PTCA) therapy, acute stroke within 1-month, severe
liver dysfunction, thyroid dysfunction, congenital heart
disease, rheumatic or prosthetic heart disease, pulmonary
artery disease, acute or chronic respiratory failure, and
any diseases of non-MI that led to troponin elevation. All
enrolled patients agreed to participate in the study. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved by
the Ethics Committee of Shanghai Sixth People’s Hospital
Affiliated to Shanghai Jiao Tong University School of
Medicine [2021-KY-034(K)-(1)] and individual consent for
this retrospective analysis was waived.

Definition and treatment of AMI

Patients have obvious clinical manifestations of chest
discomfort, especially severe chest pain and radiating
pain into the left arm, right arm, or neck/jaw. Some
patients have no obvious chest pain, usually manifesting
as stomach discomfort, vomiting, and even a shock
state. Electrocardiogram (ECG) should be taken within
10 minutes in these patients. ECG shows that the
corresponding lead ST-segment elevation with or without
elevated levels of the blood marker high-sensitivity troponin
can be a preliminary diagnosis of ST-segment elevation MI
(STEMI). ST-segment depression with elevated biomarker
high-sensitivity troponin is the preliminary diagnosis of
non-ST-elevation MI (NSTEMI). The final diagnosis is
based on coronary angiography, with complete occlusion
of the infarct-related artery (IRA) diagnosed as STEMI
and severe stenosis of the IRA with restricted blood flow
diagnosed as NSTEMI. For patients with confirmed
STEMI, the IRA will be opened within 12 hours. For
NSTEMI patients, the IRA will be opened within 12, 24,
and 72 hours according to risk stratification, and all AMI
patients will be treated with optimal drug therapy according
to the guidelines (4).

Diagnoses and definitions

Hypertension is diagnosed based on systolic blood pressure
and/or diastolic blood pressure >140/90 mmHg or previous
diagnosis and current anti-hypertensive drug treatment. The
diagnosis of diabetes mellitus is based on fasting for at least
8 hours with blood glucose >7.0 mmol/L or 2-hour oral
glucose tolerance test (OGTT) blood glucose >11.1 mmol/L
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or random blood glucose >11.1 mmol/L or the patient
has a history of diabetes mellitus and is currently being
treated with anti-hyperglycemic drugs. Dyslipidemia can be
diagnosed when the total cholesterol level is >6.22 mmol/L,
the low-density cholesterol level is >4.14 mmol/L, the
high-density cholesterol level is >1.55 or <1.04 mmol/L
or the triglyceride level is >2.26 mmol/L. Chronic kidney
disease is diagnosed based on the corresponding guideline
diagnostic criteria, while the diagnosis of tumors mainly
refers to the patient’s past medical history. Other diseases,
including lung diseases and other cardiovascular diseases,
are all diagnosed based on the corresponding guideline
diagnostic criteria. Patients with the above conditions were
considered positive and calculated as a percentage.

Biochemical markers examination

Venous blood samples were obtained upon admission from
each AMI patient and analyzed for biochemical markers,
lipids, and blood glucose. The assays were performed
according to the corresponding kit instructions.

Statistical analysis

Categorical variables were presented as percentages,
and unadjusted categorical variables between two
groups were compared using 3° or Fisher’s exact test
or the Cochrane Mantel-Haenszel (CMH) test (where
applicable). Continuous variables were expressed as the
mean = standard deviation (SD) or median [interquartile
range (IQR)]. The Shapiro-Wilk test was used to confirm
whether the continuous data were normally distributed.
If the continuous variables were normally distributed, an
independent sample #-test was used for comparison. For
non-normally distributed data, the Wilcoxon rank sum test
was used.

The propensity score method was used to mitigate the
influence of nonrandom selection bias and confounding
variables of patients in the MI-death group and MI-no-
death group. The individual propensity score is calculated
as the individual covariates of the conditional probability
of death given the presence of AMI. To count the scores, a
logistic regression model with the following covariates was
observed: (I) demographic variables such as age, sex, height,
weight, body mass index (BMI), systolic blood pressure,
diastolic blood pressure, smoking, and drinking; (II) clinical
variables such as diabetes, hypertension, chronic kidney
disease, tumor and percentage of STEMI. The nearest
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Table 1 Baseline demographic and clinical variables before and after propensity score matching

Unmatched analysis

Propensity score matched analysis

Variables

Death (n=130) Survival (n=929) P value Death (n=116) Survival (n=116) P value
Age (years) 74.0 (66.0-83.0) 65.0 (56.0-73.0)  <0.001 74.0 (66.0-83.0) 71.5 (60.0-80.0) 0.045
Sex (male, %) 75.4 80.4 0.18 76.7 78.4 0.75
Height (cm) 170.0 (160.0-172.8) 170.0 (164.0-173.0) 0.16  170.0 (160.0-172.0) 168.0 (160.0-172.0)  0.79
Weight (kg) 65.5 (59.3-72.0) 70.0 (60.0-77.0) 0.004 65.5 (59.3-70.0) 65.0 (60.0-75.0) 0.48
BMI (kg/m? 23.6 (21.1-25.7) 24.2 (22.3-26.6)  0.02 23.6 (21.4-25.5) 24.0 (21.3-26.1) 0.35
SBP (mmHg) 131.0 (109.0-147.0) 130.0 (114.0-147.0) 0.39  131.0(108.0-148.0) 125.0(111.0-144.0)  0.92
DBP (mmHg) 78.0 (67.0-86.0) 79.0 (69.0-88.0) 0.06 78.0 (66.0-86.0) 74.0 (66.0-84.0) 0.37
Smoking (%) 62.3 52.5 0.04 50.0 49.1 0.90
Drinking (%) 6.9 10.7 0.19 7.8 9.5 0.64
Diabetes (%) 47.7 29.5 <0.001 46.6 46.6 >0.99
Hypertension (%) 76.9 62.1 0.001 75.9 69.0 0.24
Chronic kidney disease (%) 13.1 1.1 <0.001 7.8 7.8 >0.99
Tumor (%) 2.3 0.6 0.09 1.7 2.6 >0.99
STEMI (%) 65.4 68.0 0.55 68.1 63.8 0.49

Continuous variables are presented as median with interquartile ranges for data with non-normal distributions. BMI, body mass index;
SBP, systolic blood pressure; DBP, diastolic blood pressure; STEMI, ST-segment elevation myocardial infarction.

neighbor matching (NNM) method without calipers was
applied to find pairs. Based on the propensity score, forward
logistic regression analysis was used in the MI-no-dead
group to find the sample with the closest score to the MI-
death group sample and form a pair.

Cox proportional hazard regression analyses were
examined on those significant variables calculated by
paired z-test or Wilcoxon rank-sum test. Standard error,
hazard ratio (HR), and 95% confidence interval (CI)
were recorded. A receiver operating characteristic (ROC)
curve was created to estimate the predictive value of those
significant variables found by Cox proportional hazard
regression analysis. Kaplan-Meier curve with log-rank
test was performed to compare the proportion of patients
with low and high platelet distribution width (PDW) and
fibrinogen having survival during follow-up. Statistical
significance was defined as P<0.05. All statistical analyses
were calculated using SPSS 26.0 statistical software.

Results

The selected population of this study included patients
with AMI from 1st January 2017 to 30th September 2019.

© Journal of Thoracic Disease. All rights reserved.

According to the exclusion criteria, the final total number
of patients entered into the cohort was 1,059. A total of 929
patients with AMI did not have a hard end-point of death,
which was the control group, and a total of 130 people with
MI-related death were the case group. After propensity
score matching, a total of 116 pairs of balanced cohorts
were matched.

Comparison of baseline demographic and clinical variables
before and after propensity score matching

The baseline data of the patients in the two groups
before and after matching are shown in Tible 1. As many
as 7 covariates were dramatically different between the
two groups before matching. However, only 1 covariate
remained significantly different between the two groups
after propensity score matching.

Comparison of routine blood and biochemical markers
before and after propensity score matching

The general statistics of routine blood and biochemical
markers of the two groups are shown in Table 2. Before
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Table 3 Myocardial enzyme profile, heart failure markers, and ejection fraction before and after propensity score matching
Unmatched analysis Propensity score matched analysis
Variables
Death (n=130) Survival (n=929) P value Death (n=116) Survival (n=116) P value

Troponin | (ug/L)

725.500
(251.500-1,851.000)

B-type natriuretic peptide 134.000

(pg/mL)

B-type natriuretic peptide 9,905.000

precursor (pg/mL) (3,284.000-22,034.000) (528.150-2,587.000)
Lactate dehydrogenase 693.500 554.500

(U/L) (444.500-1,158.250) (355.000-803.000)
Creatine kinase (U/L) 1,101.000 1,281.500

(340.250-2,948.750)

83.250
(32.175-223.025)

Creatine kinase 115.750

isoenzyme (U/L)

383.500
(145.750-1,227.500)

Myoglobin (pg/L) 235.600

50.000
(42.000-55.500)

Ejection fraction (%) 58.000

29.390 (6.770-80.000) 22.430 (6.030-71.180) 0.18

(44.250-362.000)
1,198.500

(404.500-2,587.000)

(28.900-240.475)

(49.100-1,147.350)

(52.000-62.000)

27.360 (6.580-78.760) 16.570 (4.390-41.810) 0.02

<0.001 625.000 238.000 <0.001
(157.500-1,586.250)  (119.000-538.000)
<0.001 8,644.000 1,978.090 <0.001
(3,035.000-15,824.000) (803.170-3,912.250)
<0.001 713.500 564.000 0.006
(430.500-1,158.250)  (372.000-763.250)
0.79 1,186.000 1,289.000 0.67
(373.500-3,086.000)  (402.500-2,566.250)
0.57 87.350 105.550 0.87
(32.175-223.025) (26.600-228.300)
0.002 400.200 254.000 0.03
(137.000-1,212.000)  (64.900-889.400)
<0.001 50.000 58.000 <0.001

(42.000-56.000) (53.000-62.000)

Continuous variables are presented as median with interquartile ranges for data with non-normal distributions.

matching, 29 parameters were significantly different
between the two groups, as listed in Tuble 2. After
propensity score matching, only 21 parameters were
significantly different between the two groups, including
white blood cell count, lymphocyte%, eosinophil%,
lymphocyte count, monocyte count, eosinophil count, mean
corpuscular hemoglobin, mean corpuscular hemoglobin
concentration, red blood cell distribution width, PDW,
mean platelet volume, glucose, creatinine, urea nitrogen,
uric acid, lipoprotein a, thrombin time, fibrinogen, D-dimer,
C-reactive protein and procalcitonin.

Comparison of myocardial enzyme profile, beart failure
markers, and ejection fraction (EF) before and after
propensity score matching

Before propensity score matching, B-type natriuretic
peptide precursor (pro-BNP), brain natriuretic peptide
(BNP), lactate dehydrogenase, myoglobin, and EF were
remarkably different between both groups. After propensity
score matching, all these parameters were still significantly
different between the two groups (P<0.05). The levels of
pro-BNP, BNP, lactate dehydrogenase, and myoglobin were
significantly higher in the case group than in the control
group, while the EF value showed an opposite trend. The

© Journal of Thoracic Disease. All rights reserved.

general statistics of the myocardial enzyme profile, heart
failure markers, and EF of the two groups are shown in
Table 3.

HR for MI-related death using Cox proportional hazard
regression analysis

Cox regression analysis was performed on all parameters
that were dramatically different by univariate analysis
between the two groups after matching. Risk factors with a
significant difference for MI-related death included PDW
(HR =1.210, 95% CI: 1.080-1.356, P=0.001), fibrinogen
(HR =1.218, 95% CI: 1.027-1.444, P=0.02), and EF (HR
=0.954, 95% CI: 0.929-0.981, P=0.001) (shown in Table 4).

ROC analysis of statistically significant parameters to
predict MI-related death

PDW, fibrinogen, and EF value were analyzed by ROC
curve to assess the predictive value of those parameters
for Ml-related death. The area under the curve (AUC) of
the PDW was 0.604 (95% CI: 0.531-0.677, P=0.007), the
optimal threshold of the PDW value was 13.05%, the AUC
of fibrinogen was 0.684 (95% CI: 0.614-0.754, P<0.001),
the optimal threshold of the fibrinogen level was 3.562 g/L,
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Table 4 HRs for MI-related death using Cox regression analysis

Zhou et al. Predictive value of fibrinogen and PDW for AMI-death

Variables B value SE Hazard ratio 95% CI P value
Platelet distribution width 0.191 0.058 1.210 1.080-1.356 0.001
Fibrinogen 0.197 0.087 1.218 1.027-1.444 0.02
Ejection fraction -0.047 0.014 0.954 0.929-0.981 0.001

HRs, hazard ratios; MI, myocardial infarction; SE, standard error; Cl, confidence interval.

Table 5 ROC analysis of statistically significant parameters to predict MI-related death

Variables ROC-AUC (95% Cl) P value Cut-off (sensitivity, specificity)
Platelet distribution width (%) 0.604 (0.531-0.677) 0.007 13.05 (0.561, 0.635)
Fibrinogen (g/L) 0.684 (0.614-0.754) <0.001 3.562 (0.518, 0.843)
Ejection fraction (%) 0.734 (0.663-0.805) <0.001 55.5 (0.747, 0.664)

ROC, receiver operating characteristic; MI, myocardial infarction; AUC, area under the curve; Cl, confidence interval.

A 1.0 - ROC curve B 10+ ROC curve C 10+ ROC curve
0.8 0.8 0.8 1
2 0.6 2 0.6 2 0.6
> = =
5 o o
& 0.4 & 0.4+ & 0.4+
0.2 0.2 0.2 4
AUC (95% Cl) AUC (95% Cl) ‘ AUC (95% Cl)
; 0.604 (0.531-0.677) 0.684 (0.614-0.754) 0.734 (0.663-0.805)
0'0 T T T T 1 O-O T T T T 1 O-O T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity 1-Specificity

Figure 1 Receiver operating characteristic curve of platelet distribution width (A), fibrinogen (B), ejection fraction (C) for predicting MI-

related death in MI patients. ROC, receiver operating characteristic; AUC, area under the curve; CI, confidence interval; MI, myocardial

infarction.

the AUC of the EF value was 0.734 (95% CI: 0.663-0.805,
P<0.001), and the optimal threshold of the EF value was
55.5% (shown in Table 5, Figure 1).

Kaplan-Meier curve was performed to compare the
proportion of survived patients with low (below cut-off) and
bigh (above cut-off) PDW and fibrinogen having survival
during follow-up

By Kaplan-Meier analysis, the rate of patients who had
a PDW >13.05% showed a higher MI-related death
throughout the follow-up period than those who had a
PDW <13.05% (shown in Figure 2). Similarly, Kaplan-Meier

© Journal of Thoracic Disease. All rights reserved.

analysis showed that patients with fibrinogen >3.562 g/L
had a higher mortality associated with MI-related death
than those with <3.562 g/L (shown in Figure 3).

Discussion

In this study, after mitigating the influence of non-randomly
selected bias and confounding variables as much as possible
by propensity score matching, we demonstrated for the first
time that PDW and fibrinogen were associated with the
hard endpoint event death of AMI. Moreover, ROC analysis
indicated that the AUC of PDW was 0.604, with 56.1%
sensitivity and 63.5% specificity, and the AUC of fibrinogen
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Figure 2 Platelet distribution width indices and event-free survival
during follow-up: Kaplan-Meier survival curves (P=0.002). PDW,
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was 0.684, with 51.8% sensitivity and 84.3% specificity.

Figure 3 Fibrinogen indices and event-free survival during follow-

up: Kaplan-Meier survival curves (P<0.001).

Therefore, we provide two new biochemical markers that
are important for predicting the long-term hard endpoint of
death post-MI.

Here, our results showed that inflammation-related
markers such as C-reactive protein, white blood cell
count (16), erythrocyte-related indicators such as red blood
cell distribution width (17), partial coagulation-related
indicators such as D-dimer (18), and some biochemical
markers such as creatinine, uric acid, and lipoprotein o
were all significantly increased in the MI-related death
group (19-21), and the elevation of these biomarkers were
all confirmed to be associated with long-term MACE post-
MI in previous studies. In addition, the biomarkers related
to myocardial injury post-MI, such as pro-BNP, BNP, and

© Journal of Thoracic Disease. All rights reserved.
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lactate dehydrogenase, were all significantly higher in the
death group before and after propensity score matching,
indicating that the more severe myocardial injury post-
MI, the higher the probability of long-term death post-
MI, which is consistent with previous studies (22,23).
Moreover, cardiac ultrasound results demonstrated that the
worse EF value of patients post-MI, the higher risk of long-
term hard endpoint death, which is also consistent with the
conclusions of a prior study (24). The previously confirmed
risk biomarkers were retained in the current study, which in
turn proves the reliability of the current study.

All biomarkers that differed between the two groups
after propensity score matching were included in the Cox
regression model, suggesting that PDW and fibrinogen
were two independent risk factors for predicting the hard
endpoint of death post-MI. Among them, for every 1%
increase in the PDW, the hard endpoint event of death
post-MI increased by 1.21 times, and for every 1 g/L
increase in fibrinogen, the hard endpoint event of death
post-MI increased by 1.218 times.

The formation process of AMI is plaque rupture in the
coronary vessels, which allows contact with platelets to
form a thrombus and leads to coronary artery occlusion.
Platelet activation and the active substance released by
those platelets play an important role in the pathogenesis of
AMI (25,26). Larger platelets with higher pro-thrombotic
status lead to increasing platelet activity and release more
active substances such as thromboxane A2 glycoprotein I1b-
IIIa receptor (27,28). PDW is not influenced by platelet
swelling 7z vitro, so it better reflects the volume and function
of platelets (29). Higher PDW value refers to stronger
platelet activation and more active substances of platelets
are released, leading to a higher risk of thrombosis (30).
Therefore, many studies have suggested that PDW is
associated with the occurrence of AMI. In addition, PDW
was associated with Gensini scores, suggesting a correlation
with severity in acute coronary syndrome (ACS) patients 31).
In our study, PDW was found to be an independent
predictor of the hard endpoint of death post-MI, which
may correlate with the strength of thrombosis in patients
with AMI and the severity of AMI development. Currently,
only a few studies have shown that PDW is related to long-
term prognosis post-ML. A study has suggested that PDW is
related to long-term MACE in ACS patients, but it has no
predictive value for the long-term hard endpoint of death
in ACS patients (32). This may be relevant to the study
population included. In addition, prior research has pointed
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out that PDW is associated with death during hospitalization
in MI patients (33). Furthermore, one study showed that
PDW could predict one-year death in ACS population,
but our study has a larger sample size and longer follow-up
time, so our conclusion is more reliable and better to reflect
PDW as a predictor of higher risk of long-term death in the
Chinese AMI population (34). In summary, PDW may be
one of the expected indicators of the hard endpoint of long-
term death in AMI patients.

Fibrinogen is a precursor of fibrin, which is a key
component of platelet cross-linking and blood clot
formation and has a definite role in arterial thrombosis (35).
Many previous studies have confirmed that fibrinogen is an
important risk factor for AMI and stroke (36,37). However,
the results of this study suggested that plasma fibrinogen
was associated with long-term hard endpoint death events
post-MI and was an important predictor. Previous studies
have shown that plasma fibrinogen concentrations are
associated with long-term mortality of CHD (38,39), but
few studies have focused on fibrinogen concentration
correlation with MACE post-MI. A recent study showed
that plasma fibrinogen was associated with 6-month MACE
in patients with ACS (40). In addition, research confirmed
that fibrinogen concentration was a predictor biomarker for
2-year MACE in patients with STEMI (41). However, the
patients selected in these studies are not consistent with that
of our study, and the follow-up period of our study is longer.
Although previous report has already shown that plasma
fibrinogen levels are correlated with long-term prognosis in
patients with previous MI at the 10-year follow-up study (42),
the sample size in our research is significantly larger, and
we also mitigate the influence of nonrandom selection bias
and confounding variables through the propensity score
matching method. And the samples selected in our study
were all with opening of the criminal blood vessels, therefore
the patient’s treatment strategies in our study are more in
line with guideline recommendations. The conclusions
of prior studies also show the reliability of the conclusion
of our study, and to the best of knowledge, this is the first
study to demonstrate the correlation between fibrinogen
and the hard endpoint of long-term death post-MI in our
Chinese population. In addition to thrombosis formation,
fibrinogen can also exacerbate the inflammatory response
post-MI (43). Moreover, when fibrinogen converts to fibrin,
it can aggravate myocardial injury after reperfusion (43).
Together, the elevated plasma fibrinogen in AMI patients

© Journal of Thoracic Disease. All rights reserved.

Zhou et al. Predictive value of fibrinogen and PDW for AMI-death

may further promote the inflammatory response post-MI
and reperfusion injury after opening criminal blood vessels,
which may explain why fibrinogen is a predictor for the hard
endpoint of long-term death post-MI.

In this study, the propensity score method is used
to mitigate the impact of data bias and confounding
factors between the two groups and reduce selection bias.
However, due to the sample size, one covariate still had
statistically significant differences between the two groups
after propensity matching, but most covariates showed
no significant differences after matching. The follow-up
study will further confirm the conclusions of this study
by increasing the sample size. In addition, this study
only recorded the hard endpoint event of death post-MI,
neglecting other MACE. The hard endpoint event post-MI
was the most critical, but other MACE were also important
to evaluate the long-term prognosis of patients post-
MI. Similarly, the follow-up study will record all relevant
MACE post-MI events to confirm the predictive value of
relevant biomarkers found in this research.

Conclusions

Our study showed that increased levels of PDW and
fibrinogen appeared to be associated with an increased
risk of death post-MI, and these two biomarkers might be
expected to predict the risk of death post-MI. Prospective,
randomized controlled studies should be designed to
further verify the correlation. Other traditional long-term
predictive biomarkers post-MI were still retained in our
study, suggesting that these traditional predictive indicators
should not be ignored.
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