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Background: Acute myocardial infarction (AMI) is considered an acute coronary
syndrome (ACS), which is caused by the death of myocardial cells after prolonged
ischemia, and there is a high risk of sudden death during AMI. Therefore, the purpose of
this study is to explore the relationship between thrombin activatable fibrinolysis inhibitor
(TAFI) and AMI and provide evidence for their association and potentially the prevention
of AMI.

Methods: There were 228 subjects included in this retrospective study, which included
78 AMI patients and 150 controls. The immune turbidimetry was used to measure TAFI
concentration in the serum. Mann–Whitney U test was used to compare serum TAFI
levels. The logistic regression analysis was used to construct a model of influencing
factors of AMI. The dose-response relationship between serum TAFI level and AMI was
explored by using the restricted cubic spline (RCS) functions combined with logistic
regression analysis.

Results: The serum TAFI levels of the AMI group were higher than the control group’s
(P = 0.003). The risk of AMI in the high-TAFI level group was 2.24 times higher than
the low-TAFI level group (P = 0.007) and it was 2.74 times higher after adjustment of
other risk factors (P = 0.025). According to the dose-response curve, the risk of AMI
increased significantly with an increase of serum TAFI concentration (P = 0.0387).

Conclusion: Acute myocardial infarction patients had higher serum TAFI levels, and
TAFI was an independent risk factor for AMI patients. Serum TAFI levels demonstrated
a dose- dependent response to the risk of AMI. Our study provides evidence that TAFI
could be used for risk stratification of AMI patients.
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BACKGROUND

Coronary heart disease is a major cause of death worldwide
and the burden of AMI remains high despite optimal therapies
(1). Cardiovascular death is the leading cause of death in
the United States, with a mortality rate more than double of
all cancer mortality. More than 50% of these cardiovascular
deaths are due to acute myocardial infarction (2). In China,
the mortality rate of AMI is continued on the rise from 2002
to 2016. Since 2005, the mortality rate of AMI has shown
a sharp upward trend, especially in rural areas. In 2016, the
mortality rate of AMI was 58.69 per 100,000 in metropolitan
areas and 74.72 per 100,000 in rural areas (3). The increasing
social and economic burden of AMI has become an important
public health problem, which needs to be addressed and
prevented urgently.

The AMI occurs when myocardial perfusion is reduced, which
is most commonly caused by atherosclerotic plaque rupture
and coronary thrombosis (4). TAFI is a fibrinolysis inhibitor
in the form of plasminogen and plays an important role in
the regulation of the coagulation cascade and the fibrinolysis
system (5). Dysregulation of TAFI has been associated with many
thrombotic diseases (6). The activated TAFI removes the lysine
residues from the carboxyl end of the partially degraded fibrin
(7), thus preventing the feedback loop of fibrinolytic cascade
trigger by tissue plasminogen activator (8, 9). Therefore, the
physiological function of TAFI is anti-fibrinolysis. In addition,
many studies have shown that circulating TAFI level is associated
with coronary artery disease progression and could be used as
a biomarker in clinical practice (10). However, the relationship
between TAFI levels and AMI is controversial and relatively
few studies have been conducted. We hypothesize that TAFI is
an independent risk factor for AMI patients and that Serum
TAFI concentration has a dose-dependent response to the risk
of AMI. Therefore, this study aims to use the case-control
study method and analyze the relationship between TAFI levels
in serum and AMI with the expectation that such study can
provide the basis for making the prevention and prophylactic
measures of AMI.

MATERIALS AND METHODS

Participants
All subjects were from the same hospital in Liaoning Province,
China. In total, 78 AMI patients and 222 controls were collected
in this retrospective study. Inclusion criteria were as follows: the
hospital confirmed the diagnosis of acute myocardial infarction
patients and the time of diagnosis was between April 2018
to September 2019. Exclusion criteria were as follows: patients
with other comorbidities such as liver and kidney disease,
coagulation disorder, pulmonary embolism, cancer, and patients
with confirmed pregnancy. Control cases were referred to the
non-acute myocardial infarction patients in the same hospital at
the same duration. Ethics approval was obtained from the China
Medical University Ethics Committee [(2019) Approval No. 287].

Case-Control Matching Method and
Sample Size Calculation
In order to balance the distribution of age and sex in cases and
controls, propensity score matching (PSM) was used to match
the included individuals (11). The nearest neighbor matching
was used and the width of the calipers in matching was 0.02.
The ratio between the case group and control group was 1:2.
The package “MatchIt” in R 4.1.1 was used to implement
the process of PSM (12). Then the sample size for case-
control study was calculated using PASS 11 software (13). In
sample size calculation, α was set as 0.1 and β was set as
0.15 (“α” is the probability of rejecting a true null hypothesis
that was desired, “β” is the probability of accepting a false
null hypothesis).

Blood Sample Collection
Serum samples from participants meeting the inclusion criteria
in the same hospital were collected during April 2018 to
September 2019. The samples were the surplus serum stored by
the laboratory department for in-patient testing. Blood samples
were collected after more than 8 h fast and 1 mL serum was
extracted into the EP tube. The blood samples were placed in
a refrigerator at −80◦C, and then tested together after all the
samples were collected.

Measurement of Biomarker
Biochemical markers included total cholesterol (TC), triglyceride
(TG), high-density lipoprotein (HDL), low-density lipoprotein
(LDL), Sodium (Na+), potassium (K+), glucose (Glu), uric acid
(UA), and creatine kinase (CK), all of them were determined
by the AU5800 biochemical analyzer (Beckman Coulter, Brea,
CA, United States).

The serum TAFI levels were measured by immune
turbidimetry using kits provided by Liaoning Maidi Biological
Technology and analyzed by the AU480 automatic biochemical
analyzer (Beckman Coulter, Brea, CA, United States).

Statistical Methods
All data were analyzed using SPSS 23.0 and SAS 9.4. The normal
distribution of variables was checked by the Kolmogorov–
Smirnov test and Q-Q plots. We used the median, upper, lower
quartiles, and percentage to describe variables. The Mann–
Whitney U test was used to compare the serum TAFI levels
between the case group and the control group. The logistic
regression analysis was used to construct a model of influencing
factors of AMI. The variables were screened by univariate
logistic regression, and then variables with p-value < 0.10 were
included in the multivariate regression analysis. Restricted cubic
splines (RCS) with knots at the 5th, 25th, 50th, 75th, and 95th
percentiles of the distribution were used to explore the dose-
response relationship between serum TAFI concentration and
AMI, with the 75th percentile of the control group as the
reference point (14). The significance level was p-value < 0.05 (2-
sided).
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FIGURE 1 | Flow chart of selecting participants.

RESULTS

A total of 78 AMI cases were selected in this study, and 150
controls were matched to the cases in sex and age by the method
of PSM. The details of selecting participants were shown in
Figure 1. According to the pre-experimental data, serum TAFI
concentration exceeding the upper quartile (75th percentiles) of
control group was defined as high TAFI level. So serum TAFI
concentration higher than 22.76 µg/mL was the main exposure
factor observed. The exposure rate in the control population was
25%. The calculation result of OR was 2.23. The estimated sample
sizes for case and control group were 76 and 152, respectively.
The average age of the AMI group was 61 years, range from 35
to 88 years. The average age of the healthy control group was
58 years, range from 33 to 87 years. Among the 171 males in the

study, there were 59 males in the AMI group and 112 males in
the control group.

In our results, the median TAFI level of the AMI group
was 21.99 µg/ml, the upper and lower quartile was 26.13 and
18.86 µg/ml, respectively. The median, upper and lower quartiles
of TAFI levels in the control group were 20.78, 22.76, and
17.35 µg/ml, respectively. Overall, the serum TAFI level in the
AMI group was higher than in the control group (P = 0.003,
Mann–Whitney U test).

The upper quartile of serum TAFI concentration in the control
group was used as the baseline (=22.76 µg/ml), and all the
subjects were divided into low TAFI level group (≤22.76 µg/ml)
and high TAFI level group (>22.76 µg/ml). At the same time,
the low TAFI level group was used as a reference point for
further analysis.

After univariate logistic regression analysis for AMI, our
results showed that smoke, alcohol, hyperglycemia, high CK,
and high TAFI are the risk factors of AMI (P < 0.05). On
the contrary, high K+ may be a protective factor of AMI
(P = 0.01) (Table 1).

Further to this, considering the results of univariate logistic
regression, we adjusted smoke, alcohol consumption, BMI, Glu,
K+, CK, and TAFI as possible influencing factors (P < 0.10).
For multivariate regression analysis, our data showed that smoke,
high CK, and high TAFI are the independent risk factors of AMI
(P < 0.05) (Table 2). Multivariate logistic regression showed that
high TAFI level (>22.76 µg/ml) was significantly associated with
the risk of AMI (OR: 2.74, 95% CI: 1.14–6.60).

We selected five data points (p5, p25, p50, p75, and p95)
of TAFI levels to construct the dose-response relationship
model and used the 75th percentile of the control group (p75,
22.76 µg/ml) as the reference point (10). Our data showed
that the association between TAFI levels and AMI was non-
linear (P = 0.0266) and the correlation between TAFI levels

TABLE 1 | Univariate logistic regression for acute myocardial infarction (AMI).

Variate Cases [n (%)] Controls [n (%)] OR 95%CI P

Ethnic Han 69 (88.46) 131 (87.33) 1.11 0.48–2.59 0.806

Retiree 42 (53.85) 73 (48.67) 1.23 0.71–2.13 0.458

Smoke 44 (56.41) 38 (25.33) 3.81 2.14–6.81 < 0.001

Alcohol 40 (51.28) 38 (25.33) 3.10 1.74–5.52 < 0.001

Overweight 51 (65.38) 80 (53.33) 1.65 0.94–2.91 0.082

High TC 13 (16.67) 22 (14.66) 1.16 0.55–2.46 0.691

High TG 23 (29.49) 30 (20.00) 1.67 0.89–3.14 0.109

High HDL 4 (5.13) 14 (9.33) 0.53 0.17–1.65 0.271

High LDL 10 (12.82) 30 (20.00) 0.59 0.27–1.28 0.180

Hyperglycemia 37 (47.44) 41 (27.33) 2.40 1.35–4.25 0.003

High Na+ 45 (57.69) 98 (65.33) 0.72 0.41–1.27 0.258

High K+ 26 (33.33) 77 (51.33) 0.47 0.27–0.84 0.010

High UA 13 (16.67) 21 (14.00) 1.25 0.59–2.66 0.559

High CK 67 (85.90) 29 (19.33) 27.83 12.84–60.34 < 0.001

High TAFI 33 (42.31) 37 (24.67) 2.24 1.25–4.01 0.007

Overweight: BMI ≥ 24 kg/m2; High TC: TC ≥ 5.72 mmol/L; High TG: TG ≥ 1.89 mmol/L; High HDL: HDL ≥ 1.55 mmol/L; High LDL: LDL ≥ 3.60 mmol/L; Hyperglycemia:
blood glucose ≥ 6.11 mmol/L; High Na+: Na+ ≥ 139.00 mmol/L; High K+: K+ ≥ 4.03 mmol/L; High UA: UA ≥ 440.00 µmol/L; High CK: CK ≥ 196.00 U/L; High TAFI:
TAFI > 22.76 µ g/mL.

Frontiers in Cardiovascular Medicine | www.frontiersin.org 3 February 2022 | Volume 9 | Article 823381

https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cardiovascular-medicine#articles


fcvm-09-823381 February 22, 2022 Time: 14:7 # 4

Zhao et al. Dose-Response Between TAFI and AMI

and AMI was statistically significant (P = 0.0387). The dose-
response curve demonstrated that the risk of AMI (odds
ratio) increased significantly with the increase of serum TAFI
concentration (Figure 2).

DISCUSSION

In recent years, it has been found that TAFI is associated with
inflammation and progression of arteriosclerotic coronary artery
disease (5). TAFI levels are genetically controlled and its increase
is associated with thrombogenesis (15), which has a unique role
in maintaining hemostasis, and TAFI could be a risk factor for
thrombotic disease (16). There is a persistent hypercoagulable
status in AMI patients, and TAFI concentration is assumed to
be related to the risk of AMI. The anti-fibrinolysis function of
TAFI depends mainly on the TAFI concentration and the rate of
its activation (17).

TABLE 2 | Multivariate logistic regression for AMI.

Variate β s‘x Wald χ2 OR 95%CI P

Smoke 1.468 0.427 11.849 4.34 1.88–10.0 <0.001

High CK 3.573 0.450 63.125 35.61 14.75–85.95 <0.001

High TAFI 1.008 0.449 5.044 2.74 1.14–6.60 0.025

High CK: CK ≥ 196.00 U/L; High TAFI: TAFI > 22.76 µ g/mL.

Our study used the state of the art immune turbidimetry to
measure the serum TAFI concentration, which provides high
accuracy than the traditional method. The median TAFI level
of the AMI group was 21.99 µg/ml and was higher than in
the control group. In an observational prospective study, higher
concentrations of TAFI were also associated with poorer cardiac
reperfusion and disease recurrence outcomes in AMI patients
treated with fibrinolysis (18). It has been reported that TAFI
contributed to thrombosis and inflammation cascade, therefore,
TAFI can be used as a biomarker for the diagnosis or risk
prediction of the acute coronary syndrome (ACS). However,
other studies have shown that the serum TAFI levels in ACS
patients were significantly lower than in the control group
(19, 20) and a higher level of TAFI may protect against MI
(21). This discrepancy may be due to the differences in TAFI
measurement methods, patients’ selection criteria, and blood
collection time points. In addition to the immunoturbidimetry
used in this study, high-performance liquid chromatography
(HPLC)-assisted assay was also used to measure serum TAFI
concentration in other studies (20, 22). Different measurement
methods have their inherent advantages and disadvantages. In
terms of cases’ selection, most of the studies included AMI cases
consisting of both STEMI (ST segment elevation myocardial
infarction) and NSTEMI (non-ST segment elevation myocardial
infarction) patients, which reduced the error of the studies
(19, 20). The difference in age and sex between the case and
control groups may affect results of these studies. Therefore, the
distribution of age and sex in the two groups should be similar.

FIGURE 2 | The dose-response curve of the relationship between thrombin activatable fibrinolysis inhibitor (TAFI) and acute myocardial infarction (AMI).
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Our data using univariate and multivariate logistic regression
analysis and showed that higher TAFI levels increased the
risk of AMI (Univariate: OR = 2.24, 95% CI = 1.25, 4.01;
Multivariate: OR = 2.74, 95% CI = 1.14, 6.60), which suggested
that TAFI was a risk factor for AMI. The proposed mechanism
of TAFI is likely involved in the process of endothelium
damage, platelets adhesion, and aggregation, forming thrombosis
and atheromatous plaque progression (23). The dose-response
curve showed that the risk of AMI increased significantly with
an increase of serum TAFI concentration. It may be due to
the coagulation cascade and antifibrinolytic effects of TAFI.
When blood vessels are damaged, vessels and endothelium are
stimulated to release thrombin, which in turn activate TAFI to
inhibit fibrinolysis and lead to thrombosis. Although our data
demonstrated the association of TAFI and AMI, it should be
noted here that our total sample number is small and this study
is a single-center retrospective study therefore the data may
be under representative of the overall population. Currently,
the diagnosis of AMI is mainly based on electrocardiogram,
myocardial zymogram and the level of troponin, the aim of this
study was to improve the diagnostic accuracy of AMI by adding
the TAFI to the list.

This study used a variety of statistical methods to analyze
the association between TAFI level and AMI, we concluded that
the high TAFI concentration is a risk factor for AMI. At the
same time, the concentration of TAFI in serum was measured by
immune turbidimetry, which is a simpler method and effectively
reduce the measurement error due to strict stand operation
procedure. However, the case group and control group in this
study were only from one hospital, and could not represent the
whole target population, so they were prone to hospitalization
rate bias and the time sequence of causality between AMI and
serum TAFI level could not be definiteness, therefore, our study
warrant a further study that explore the causal relationship
between TAFI and AMI in a multi-center prospective trial.

CONCLUSION

In conclusion, our study found that high serum TAFI levels
could be an independent risk factor for AMI, therefore,
serum TAFI level could be a biomarker for the diagnosis of

AMI. Our observational study demonstrates the dose-dependent
relationship between serum TAFI levels and AMI and provides
evidence for using TAFI as a biomarker for risk stratification
of AMI patients.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the China Medical University Ethics Committee
[(2019) Approval No. 287], China Medical University. Written
informed consent for participation was not required for this
study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

MZ proposed the idea for the study and wrote the manuscript.
DZ revised the manuscript and designed the tables. YL, XW, and
BY contributed to the design of study and analyzed the data.
BZ revised the manuscript and supervised the whole study. All
authors contributed to manuscript revision, read, and approved
the submitted version.

FUNDING

This research was supported by the National Natural Science
Foundation of China (No. 81803312), and the Natural Science
Foundation (Guiding Program) of Liaoning Province of China
(No. 20180551080).

ACKNOWLEDGMENTS

We would like to thank Jingpu Shi for his support of this study.

REFERENCES
1. Bajaj A, Sethi A, Rathor P, Suppogu N, Sethi A. Acute complications of

myocardial infarction in the current era: diagnosis and management. J Investig
Med. (2015) 63:844–55. doi: 10.1097/JIM.0000000000000232

2. Pollard TJ. The acute myocardial infarction. Prim Care. (2000) 27:631–49.
doi: 10.1016/s0095-4543(05)70167-6

3. Shengshou H, Runlin G, Lisheng L, Manlu Z, Wen W, Yongjun W, et al.
Summary of the 2018 report on cardiovascular diseases in China. Chin Circ
J. (2019) 34:209–20.

4. Boateng S, Sanborn T. Acute myocardial infarction. Dis Mon. (2013) 59:83–96.
doi: 10.1016/j.disamonth.2012.12.004

5. Yildirim MN, Selcoki Y, Uysal S, Nacar AB, Demircelik B, Aydin HI, et al.
Thrombin activatable fibrinolysis inhibitor : its role in slow coronary flow.
Herz. (2014) 39:993–1000. doi: 10.1007/s00059-013-3942-8

6. Zorio E, Castello R, Falco C, Espana F, Osa A, Almenar L, et al. Thrombin-
activatable fibrinolysis inhibitor in young patients with myocardial infarction
and its relationship with the fibrinolytic function and the protein C system. Br
J Haematol. (2003) 122:958–65. doi: 10.1046/j.1365-2141.2003.04549.x

7. Frere C, Renard S, Gils A, Van De Werf F, Alessi MC. TAFI levels in
patients with acute myocardial infarction treated with thrombolysis. J Thromb
Haemost. (2005) 3:395–7. doi: 10.1111/j.1538-7836.2005.01107.x

8. Declerck PJ. Thrombin activatable fibrinolysis inhibitor. Hamostaseologie.
(2011) 31:165–6; 8–73. doi: 10.5482/ha-1155

9. Fernandes AB, Lima LM, Sousa MO, Toledo Vde P, Kazmi RS, Lwaleed
BA, et al. Impaired fibrinolysis in angiographically documented coronary
artery disease. Adv Hematol. (2015) 2015:214680. doi: 10.1155/2015/21
4680

10. Rattanawan C, Komanasin N, Settasatian N, Settasatian C, Kukongviriyapan
U, Intharapetch P, et al. Association of TAFI gene polymorphisms with severity

Frontiers in Cardiovascular Medicine | www.frontiersin.org 5 February 2022 | Volume 9 | Article 823381

https://doi.org/10.1097/JIM.0000000000000232
https://doi.org/10.1016/s0095-4543(05)70167-6
https://doi.org/10.1016/j.disamonth.2012.12.004
https://doi.org/10.1007/s00059-013-3942-8
https://doi.org/10.1046/j.1365-2141.2003.04549.x
https://doi.org/10.1111/j.1538-7836.2005.01107.x
https://doi.org/10.5482/ha-1155
https://doi.org/10.1155/2015/214680
https://doi.org/10.1155/2015/214680
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cardiovascular-medicine#articles


fcvm-09-823381 February 22, 2022 Time: 14:7 # 6

Zhao et al. Dose-Response Between TAFI and AMI

of coronary stenosis in stable coronary artery disease. Thromb Res. (2018)
171:171–6. doi: 10.1016/j.thromres.2018.10.001

11. Ho DE, Imai K, King G, Stuart EA. Matching as nonparametric preprocessing
for reducing model dependence in parametric causal inference. Polit Anal.
(2007) 15:199–236. doi: 10.1093/pan/mpl013

12. Ho DE, Imai K, King G, Stuart EA. MatchIt: nonparametric preprocessing for
parametric causal inference. J Stat Softw. (2011) 42:8.

13. Chow S-C, Shao J, Wang H, Lokhnygina Y. Sample Size Calculations in Clinical
Research. 3rd ed. Boca Raton, FL: Taylor & Francis (2017).

14. Desquilbet L, Mariotti F. Dose-response analyses using restricted cubic spline
functions in public health research. Stat Med. (2010) 29:1037–57. doi: 10.1002/
sim.3841

15. Orikaza CM, Morelli VM, Matos MF, Lourenco DM. Haplotypes of TAFI gene
and the risk of cerebral venous thrombosis–a case-control study. Thromb Res.
(2014) 133:120–4. doi: 10.1016/j.thromres.2013.10.040

16. Schroeder V, Wilmer M, Buehler B, Kohler HP. TAFI activity in coronary
artery disease: a contribution to the current discussion on TAFI assays.
Thromb Haemost. (2006) 96:236–7. doi: 10.1160/th06-06-0295

17. Miljic P, Heylen E, Willemse J, Djordjevic V, Radojkovic D, Colovic M, et al.
Thrombin activatable fibrinolysis inhibitor (TAFI): a molecular link between
coagulation and fibrinolysis. Srp Ark Celok Lek. (2010) 138:74–8. doi: 10.2298/
Sarh10s1074m

18. Gonzalez FJ, Caturla JM, Fernandez M, Carrasco R, Marco P, Sanchez J, et al.
[Prognosis value of thrombin activatable fibrinolysis inhibitor concentration
and C1040T polymorphism in acute myocardial infarction treated with
fibrinolysis]. Med Intensiva. (2010) 34:513–22. doi: 10.1016/j.medin.2010.05.
001

19. Pang H, Zhang C, Liu F, Gong X, Jin X, Su C. Reduced thrombin activatable
fibrinolysis inhibitor and enhanced proinflammatory cytokines in acute
coronary syndrome. Med Intensiva. (2017) 41:475–82. doi: 10.1016/j.medin.
2016.10.008

20. Leenaerts D, Bosmans JM, van der Veken P, Sim Y, Lambeir AM, Hendriks
D. Plasma levels of carboxypeptidase U (CPU, CPB2 or TAFIa) are elevated

in patients with acute myocardial infarction. J Thromb Haemost. (2015)
13:2227–32. doi: 10.1111/jth.13135

21. Juhan-Vague I, Morange PE, Aubert H, Henry M, Aillaud MF, Alessi MC,
et al. Plasma thrombin-activatable fibrinolysis inhibitor antigen concentration
and genotype in relation to myocardial infarction in the north and south of
Europe. Arterioscler Thromb Vasc Biol. (2002) 22:867–73. doi: 10.1161/01.atv.
0000015445.22243.f4

22. Heylen E, Van Goethem S, Willemse J, Olsson T, Augustyns K, Hendriks
D. Development of a sensitive and selective assay for the determination
of procarboxypeptidase U (thrombin-activatable fibrinolysis inhibitor)
in plasma. Anal Biochem. (2010) 396:152–4. doi: 10.1016/j.ab.2009.
08.037

23. Chatterjee T, Schroeder V, Fleisch M, Windecker S, Seiler C, Eberli FR, et al.
Thrombin activatable fibrinolysis inhibitor (TAFI) levels in patients with
coronary artery disease investigated by angiography. J Am Coll Cardiol. (2002)
39:204a–a.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Zhao, Zhao, Li, Wang, Yi and Zhou. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Cardiovascular Medicine | www.frontiersin.org 6 February 2022 | Volume 9 | Article 823381

https://doi.org/10.1016/j.thromres.2018.10.001
https://doi.org/10.1093/pan/mpl013
https://doi.org/10.1002/sim.3841
https://doi.org/10.1002/sim.3841
https://doi.org/10.1016/j.thromres.2013.10.040
https://doi.org/10.1160/th06-06-0295
https://doi.org/10.2298/Sarh10s1074m
https://doi.org/10.2298/Sarh10s1074m
https://doi.org/10.1016/j.medin.2010.05.001
https://doi.org/10.1016/j.medin.2010.05.001
https://doi.org/10.1016/j.medin.2016.10.008
https://doi.org/10.1016/j.medin.2016.10.008
https://doi.org/10.1111/jth.13135
https://doi.org/10.1161/01.atv.0000015445.22243.f4
https://doi.org/10.1161/01.atv.0000015445.22243.f4
https://doi.org/10.1016/j.ab.2009.08.037
https://doi.org/10.1016/j.ab.2009.08.037
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cardiovascular-medicine#articles

	A Case-Control Study of the Dose-Response Relationship Between Thrombin Activatable Fibrinolysis Inhibitor and Acute Myocardial Infarction
	Background
	Materials and Methods
	Participants
	Case-Control Matching Method and Sample Size Calculation
	Blood Sample Collection
	Measurement of Biomarker
	Statistical Methods

	Results
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References




