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Background. Metabolic abnormalities and hypercoagulability seem to have an important predictive role in patients with coronary
artery disease (CAD). The triglyceride-glucose (TyG) index has emerged as a good marker for metabolic syndrome with predictive
value for cardiovascular events. Overall haemostatic potential (OHP) is a reliable global haemostatic essay to identify
hypercoagulability in CAD patients. The aim of our study was therefore to evaluate a possible correlation between the TyG
index and haemostatic derangements in patients with CAD. Methods. Consecutive patients referred for the first follow-up visit
after acute myocardial infarction between December 1, 2018, and March 31, 2020, and did not meet exclusion criteria were
included. We determined OHP, overall coagulation potential (OCP), overall fibrinolytic potential (OFP), fibrinogen, D-dimer,
and von Willebrand factor from peripheral blood samples. The TyG index was calculated with the previously described and
validated formula. Linear regression models were constructed for the multivariate analysis. Results. A total of 117 patients
(mean age 56 ± 10 years, 20% women) were included. A correlation was found between TyG index and OCP
(r = 0:229, p = 0:026), TyG index and OHP (r = 0:202, p = 0:050), and TyG index and fibrinogen (r = 0:271, p = 0:005). In the
multivariate model which accounted for sex, age, and BMI, the correlation between TyG index and OCP (R2 0.108; ANOVA
for regression p = 0:035; beta 2.08 [0.79-4.01], p = 0:042) and between TyG index and fibrinogen (R2 0.11; ANOVA for
regression p = 0:015; beta 0.35 [0.08-0.62], p = 0:012) emerged as statistically significant. Conclusion. The TyG index, a marker
of metabolic syndrome, has a strong correlation with a hypercoagulability state in CAD, as determined by the OCP and higher
fibrinogen levels. Our findings suggest that metabolic syndrome may be an important driver of atherothrombotic risk in
patients with CAD.

1. Introduction

Coronary artery disease (CAD) is a form of atherosclerotic vas-
cular disease associated with significant morbidity and mortal-
ity despite mounting efforts of prevention, early diagnosis, and
aggressive management [1]. CAD is characterized by progres-
sive atherosclerotic plaque build-up, which is prone to rupture,
and atherothrombotic coronary artery occlusion, yieldingmyo-
cardial infarction. On the one hand, atherosclerosis progression
is associated with cardiovascular risk factors. While some risk
factors, such as smoking, have been stagnating or declining in

western populations, others—especially cardiometabolic risk
factors, such as obesity, diabetes, and dyslipidaemia—have
been on the rise [2, 3]. On the other hand, atherothrombotic
events are associated with a procoagulant state [4], which
may discern stable chronic CAD from unstable acute coronary
syndromes.

Obesity and insulin resistance are notable hallmarks of
cardiometabolic risk, suggesting underlying derangements
in glucose and lipid metabolism. However, recent studies
suggest that cardiometabolic abnormalities can be detected
in nonobese individuals as well [5, 6], and identification of
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cardiometabolic risk beyond apparent clinical characteristic-
s—possibly through biomarkers—is being pursued. One
such biomarker is the triglyceride-glucose (TyG) index,
which has been proposed as a marker of metabolic syn-
drome and has been associated with carotid atherosclerosis,
coronary artery calcification, and higher risk of cardiovascu-
lar disease [7–9]. Moreover, recent studies have identified
the TyG index as an independent predictor of coronary cal-
cification progression, of clinical outcomes in patients with
stable CAD and premature CAD, and of cardiovascular out-
comes in acute coronary syndromes [7, 10–13].

In addition to risk factors-driven coronary atherosclerosis
progression, haemostatic derangements play an important
role in the development of myocardial infarction. CAD has
been associated with a procoagulant state with mounting evi-
dence of high haemostatic factor activity—such as increased
fibrinogen levels, a procoagulant platelet response, and throm-
bogenicity [4, 14–17]. Procoagulant activity is associated with
both the severity of chronic CAD and the likelihood of its pro-
gression tomyocardial infarction [4, 18]. Since coagulation is a
complex and multifactorial process, global haemostatic essay-
s—as opposed to the measurement of individual procoagulant
and fibrinolytic factors—have recently gained popularity [19].
Overall haemostatic potential (OHP) is a global haemostasis
essay [20, 21], which has been validated in healthy individual
as well as various groups of patients [22–24]. In CAD patients,
OHP detected a hypercoagulability state, driven primarily by
impaired fibrinolysis [23, 25].

Clinical features of the metabolic syndrome are associ-
ated with a prothrombotic state. Several coagulation markers
are increased, and fibrinolysis is impaired in patients with
metabolic syndrome, which may contribute to the adverse
atherothrombotic pathophysiology and high-risk features
of CAD in patients with dysmetabolic profiles [26, 27]. In
the present study, we sought to appraise a possible associa-
tion between the TyG index, a marker of the metabolic syn-
drome beyond traditional clinical features, and the OHP, an
essay for haemostatic derangements, in patients with CAD.

2. Methods

2.1. Study Design and Population. Consecutive patients
referred for the first follow-up visit after acute myocardial
infarction between December 1, 2018, and March 31, 2019,
were screened for inclusion. Inclusion criteria were 18–70
years of age and recent myocardial infarction (within 90 days
from inclusion). Patients with advanced heart failure (New
York Heart Association classes III and IV), patients on antico-
agulation treatment, and pregnant women were excluded. The
study was conducted in accordance with the Declaration of
Helsinki (1964) and approved by the National Medical Ethics
Committee (approval number 0120-77/2020/3).

After signing informed consent, patients were included in
the study and had a fasting (>12 hours after the last meal)
blood sample drawn from the cubital vein; blood was collected
into 4.5mL 0.109M sodium citrate tubes. Citrated blood was
then centrifuged for 20 minutes at 2000 × g; the extracted
plasma was then stored at –70°C for further analysis.

We collected baseline data, cardiovascular risk factors, and
laboratory tests (glucose (mg/dL), total cholesterol (mg/dL),
HDL cholesterol (mg/dL), LDL cholesterol (mg/dL), triglycer-
ides (mg/dL), fibrinogen (g/L), D-dimer (μg/L), and von Will-
ebrand factor (%)). The researcher who collected the
aforementioned data was blinded to the coagulation test results.

Overall haemostatic potential (OHP, abs-sum), overall
coagulation potential (OCP, abs-sum), and overall fibrinolytic
potential (OFP, %) were determined as previously described
[20, 23] using bovine thrombin (Sigma Chemical Company,
St. Louis, USA) and recombinant tissue-type plasminogen acti-
vator (Actilyse 0.1mL/mL, Boehringer Ingelheim, Germany) by
absorbance measurements at 405nm in 1-minute intervals for
40 minutes. Areas under the curve were constructed for OHP
and OCP with the obtained measurements; OFP was calculated
as the difference between the two aforementioned areas: OFP
= ½ðOHP –OCPÞ/OCP� × 100 ð%Þ.

The TyG index was calculated with the previously described
and validated formula: TyG index = ln ½triglycerides ðmg/dLÞ
× plasma glucose ðmg/dLÞ/2� [11].

2.2. Statistical Analysis. Baseline characteristics are expressed
as the mean (±standard deviation) for normally distributed
continuous variables, as median (interquartile range) for
nonnormally distributed continuous variables, and as fre-
quency (%) for categorical variables. Between-group differ-
ences were assessed by the t-test for normally distributed
variables and by the Mann–Whitney U test for nonnormally
distributed variables; proportions were compared using the
χ2 test. Correlations were explored with Pearson’s tests. Lin-
ear regression models were constructed for the multivariate
analysis; results are expressed as beta with corresponding
95% confidence intervals (CI). A 2-tailed p < 0:05 was con-
sidered significant. Statistical analysis was carried out using
SPSS Statistics version 23 (SPSS Inc, Chicago, USA).

3. Results

A total of 143 patients were assessed for eligibility; 26 patients
were excluded (20 did not meet the inclusion criteria and 6
declined to participate), 117 patients after a recent myocardial
infarction were included, and no participant had a previous
history of arterial or venous thrombotic events. Baseline char-
acteristics and risk factor presence are reported in Table 1.
Medical therapy, prescribed at the time of the event, is listed
in Table 1. The median triglyceride value was 115mg/dL
(IQR 88), median glucose value was 100mg/dL (IQR 14), and
median TyG index value was 8.68 (IQR 0.5). We divided par-
ticipants according to the median value of the TyG index and
compared the two groups: BMI and total cholesterol were
found to be significantly increased and HDL cholesterol to be
significantly decreased in the group with the TyG index above
median (Tables 1 and 2). A comparison between the lowest and
highest tertile of the TyG index was performed (Table 3); a sig-
nificant difference was found in diabetes prevalence and a trend
to significance for BMI. Among coagulationmarkers, OCP and
OHP were found to be significantly higher in patients with the
TyG index above median (Table 2).
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Acorrelation analysis usingPearson’s test showed a correlation
between TyG index and total cholesterol (r = 0:382, p < 0:001),
TyG index and HDL cholesterol (r = −0:364, p < 0:001), TyG
index and LDL cholesterol (r = 0:199, p = 0:038), TyG index

and OCP (r = 0:229, p = 0:026), TyG index and OHP
(r = 0:202, p = 0:049), and TyG index and fibrinogen
(r = 0:271, p = 0:005). No correlation was found between TyG
index and OFP (r = −0:035, p = 0:738), TyG index and D-

Table 1: Baseline demographic and risk factors.

All (n = 117) TyG below median (n = 58) TyG above median (n = 59) p value

Women∗ 23 (19.7) 12 (20.7) 11 (18.9) 0.808

Age (years)∗∗ 56 (10.3) 57.6 (10.8) 55.1 (10.0) 0.223

BMI (kg/m2)∗∗ 28.8 (4.6) 28.1 (4.0) 29.9 (4.8) 0.013

Event

0.554STEMI∗ 71 (60.7) 35 (60.3) 36 (61.0)

NSTE-ACS∗ 46 (39.3) 23 (39.7) 23 (39.0)

Arterial hypertension∗ 86 (73.5) 44 (75.8) 42 (71.2) 0.495

Diabetes mellitus∗ 10 (8.5) 4 (6.9) 6 (10.2) 0.093

Dyslipidaemia∗ 75 (64.1) 37 (63.8) 38 (64.4) 0.423

Family history∗ 46 (39.3) 24 (41.4) 22 (37.3) 0.695

Smoker∗ 54 (46.2) 25 (43.1) 29 (49.2) 0.181

Antiplatelet drugs

0.940
0.824

ASA∗ 116 (99.1) 58 (100) 58 (98.3)

Clopidogrel∗ 12 (10.3) 7 (12.1) 5 (8.5)

Prasugrel∗ 25 (21.4) 12 (20.7) 13 (22.0)

Ticagrelor∗ 73 (62.4) 36 (62.1) 37 (62.7)

ACE inhibitor∗ 91 (77.8) 47 (81.0) 44 (74.6) 0.615

Beta-blocker∗ 95 (81.2) 46 (79.3) 49 (83.1) 0.580

Statins∗ 117 (100) 58 (100) 59 (100)

0.761Rosuvastatin∗ 104 (88.9) 53 (91.4) 51 (86.4)

Atorvastatin∗ 13 (11.1) 5 (8.6) 8 (13.6)

ASA: acetylsalicylic acid; BMI: body mass index; NSTE-ACS: non-ST-elevation acute coronary syndrome; SD: standard deviation; STEMI: ST-elevation
myocardial infarction; TyG: triglyceride-glucose index; ∗: results displayed as number (%); ∗∗: results displayed as mean (standard deviation).

Table 2: Clinical, biochemical, and coagulation markers.

All (n = 117) TyG below median (n = 58) TyG above median (n = 59) p value

Systolic blood pressure (mmHg)∗ 124.1 (7.1) 122.8 (15.8) 125.7 (17.6) 0.387a

Diastolic blood pressure (mmHg)∗ 78.8 (10.3) 77.4 (10.7) 80.5 (10.2) 0.132a

Total cholesterol (mg/dL)∗∗ 123.7 (108.3, 150.8) 119.9 (104.4, 143.1) 127.6 (112.1, 158.6) 0.045b

HDL cholesterol (mg/dL)∗∗ 42.5 (34.8, 50.3) 42.5 (38.7, 54.1) 38.7 (34.8, 46.4) <0.001b

LDL cholesterol (mg/dL)∗∗ 58 (42.5, 73.5) 54.1 (46.4, 69.6) 58 (42.5, 81.2) 0.617b

OCP, abs-sum∗∗ 22.6 (20.4, 26.6) 22.4 (20.3, 25.5) 24.3 (20.6, 29.2) 0.040b

OHP, abs-sum∗∗ 8.0 (6.5, 9.8) 7.5 (5.6, 9.1) 8.3 (6.9, 9.8) 0.041b

OFP (%)∗∗ 66.0 (60.0, 71.0) 66.0 (60, 73) 66 (60.3, 69) 0.517b

Fibrinogen (g/L)∗∗ 3.3 (2.9, 3.9) 3.2 (2.9, 3.9) 3.6 (3.0, 4.0) 0.092b

D-dimer (μg/L)∗∗ 304.5 (197.0, 478.0) 293.0 (215.5, 404.5) 333.0 (195.0, 572.5) 0.414b

von Willebrand factor (%)∗∗ 150.5 (120.5, 192.5) 141.0 (115.0, 180.0) 169.0 (124.5, 205.0) 0.146b

Time from AMI to visit (days)∗∗ 58.0 (47.5, 79.5) 58.0 (49.0, 82.0) 56.0 (47.0, 79.0) 0.959b

AMI: acute myocardial infarction; OCP: overall coagulation potential; OFP: overall fibrinolytic potential; OHP: overall haemostatic potential; TyG:
triglyceride-glucose index; ∗: results displayed as mean (SD); ∗∗: results displayed as median (25th, 75th percentile). at-test; bMann–Whitney U test.
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dimer (r = 0:077, p = 0:435), and TyG index and von Willeb-
rand factor (r = 0:019, p = 0:846).

In the multivariate model which accounted for sex, age,
and BMI, the correlation between TyG index and total cho-
lesterol (R2 0.184; ANOVA for regression p < 0:001; beta
0.362 [0.117-0.329], p < 0:001), between TyG index and
HDL cholesterol (R2 0.146; ANOVA for regression p <
0:001; beta -0.357 [-0.878–-0.238], p = 0:001), between TyG
index and OCP (R2 0.108; ANOVA for regression p =
0:035; beta 2.08 [0.79-4.01], p = 0:042), and between TyG
index and fibrinogen (R2 0.11; ANOVA for regression p =
0:015; beta 0.35 [0.08-0.62], p = 0:012) emerged as statisti-
cally significant (Figure 1).

To further explore the association between coagulation
biomarkers and TyG index, a ROC analysis was performed.
Both OCP and fibrinogen showed a modest predictivity for
the TyG index (ROC area 0.60, 95% CI 0.480–0.713 and
ROC area 0.59, 95% CI 0.484–0.701, respectively).

4. Discussion

In the present study, we have shown a significant association
between the TyG index (a biomarker of cardiometabolic risk)
and haemostatic abnormalities in patients after myocardial
infarction. The finding suggests a possible link between cardio-
metabolic and coagulation derangements beyond traditional
clinical features of the metabolic syndrome. To the best of our
knowledge, ours is the first study to appraise a strong positive
correlation between a procoagulant state (OCP and fibrinogen
levels) and the TyG index, suggesting a pathophysiological
interplay between cardiometabolic abnormalities and athero-
thrombotic potential in patients after a recent coronary event.

The metabolic syndrome is a known predictor of cardio-
vascular events in patients with established CAD [28–30].
Recent research has identified the TyG index as a reliable
marker of metabolic syndrome and a strong predictor of
CAD, premature CAD, and adverse events in CAD patients
[10–13, 28]. In our study, values of the TyG index were com-
parable to those from previous studies in patients with CAD,

wherein TyG index values were also associated with an
increased event risk [11]. Our data complete these observa-
tions by proposing a pathophysiological link between the
TyG index and haemostatic derangements; as the majority
of CAD events represent thrombotic complications of ath-
erosclerosis, an association between cardiometabolic and
haemostatic derangements provides an important further
insight in the unfavourable atherothrombotic prognostic
role of the metabolic syndrome.

Previous studies have shown that insulin resistance and
metabolic syndrome may confer a procoagulant state through
several mechanisms. Adipose tissue may impair fibrinolysis
through direct production of coagulation factors (such as
PAI-1 and thrombin activatable fibrinolysis inhibition),
dysmetabolism-associated nonalcohol liver steatosis may alter
the hepatic synthesis of haemostatic factors, and adipokines
may affect platelet function; insulin resistance-associated low-
grade inflammation and endothelial dysfunction may modu-
late the genetic expression, activity, and interactions of haemo-
static factors [27, 31–33]. In our study, we detected a strong
correlation between known markers of metabolic disorder
and TyG index and the association of the TyG index with a
procoagulant state. The traditional assessment of a procoagu-
lant state relies on measuring individual coagulant factors but
may fail to capture the complexity of the overall haemostatic
processes, and even in our study, D-dimer and vonWillebrand
factor did not show a significant correlation with the TyG
index, but a strong correlation, independent of BMI, was found
for fibrinogen, a known marker of coagulation. The finding
supports coagulation activation in patients with metabolic syn-
drome and CAD. Global haemostatic assays for net yields of
coagulation and fibrinolysis have recently been proposed as
more suitable indicators for overall haemostasis appraisal
[19]. They have been extensively validated in diverse popula-
tions, including patients with CAD [20, 24, 25, 34]. In our
study, OCP levels—indicating hypercoagulability—were com-
parable to other studies of patients with CAD [23, 25] and
significantly increased in patients with an elevated TyG index.
Hence, our results corroborate that CAD confers a

Table 3: Baseline demographic and risk factor comparison between lowest and highest tertile of TyG index.

Lowest tertile TyG index (n = 37) Highest tertile TyG index (n = 36) p value

Women∗ 9 (24) 8 (22) 0.309

Age (year)∗∗ 57.2 (10.7) 54.9 (9.9) 0.339

BMI (kg/m2)∗∗ 28.1 (4.5) 30.4 (5.5) 0.057

Event

0.665STEMI∗ 21 (56.8) 24 (66.7)

NSTE-ACS∗ 16 (43.2) 12 (33.3)

Arterial hypertension∗ 29 (78.4) 27 (75.0) 0.936

Diabetes mellitus∗ 1 (2.7) 8 (22.2) 0.004

Dyslipidaemia∗ 23 (62.2) 25 (69.4) 0.793

Family history∗ 17 (45.9) 42 (38.5) 0.401

Smoker∗ 15 (40.5) 19 (52.8) 0.564

BMI: body mass index; NSTE-ACS: non-ST-elevation acute coronary syndrome; SD: standard deviation; STEMI: ST-elevation myocardial infarction; TyG:
triglyceride-glucose index; ∗: results displayed as number (%); ∗∗: results displayed as mean (standard deviation).
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procoagulant state, which is especially pronounced in the CAD
subpopulation withmetabolic syndrome.Moreover, the associ-
ation between TyG index and procoagulation was found to be
independent of BMI. While clinical features of the metabolic
syndrome (i.e., obesity, blood pressure, and metabolic dyslipi-
daemia) represent pivotal characteristics for the diagnosis and
management of the condition, preclinical cardiometabolic bio-
markers—such as the TyG index—may provide an indepen-
dent, additional tool for early and meaningful detection of
dysmetabolic derangements.

Hence, our results suggest that the TyG index is an indepen-
dent marker of both cardiometabolic and haemostatic derange-
ments. In this respect, an independent association of the TyG
index and a procoagulant state in patients after a recentmyocar-
dial infarctionmay confer an important starting point for future
risk assessment strategies for patients with CAD.

Limitations of our study primarily pertain to its realisation
in a single centre and to its cross-sectional observational design
and the study of surrogate biomarkers. Firstly, the single-centre
nature of our study is somewhat counterbalanced by the fact
that it was carried out at a national referral centre gathering a
wide and varied patient population. In fact, the characteristics
and risk factor presence in our participant group are similar
to data from the literature, and hence, our results can be fairly
generalized to the population of patients with CAD after a
recent myocardial infarction. Secondly, the cross-sectional
design can carry some measurement bias. Our measurements
were in line with those reported in the literature for participants
with CAD. Thirdly, we were able to include in the analysis only
BMI as a marker of excess body fat. Including waist circumfer-
ence or ectopic fat deposition would have added a deeper layer
of understanding about the interplay between various compo-
nents of the metabolic syndrome and coagulation markers.
Fourthly, ours was a study to find an association; while it pro-
vides interesting and potentially important insights into the
pathophysiological interplay between cardiometabolism and
haemostasis in CAD, further prospective cohort studies are
needed to establish a potential clinical relevance of our findings.

5. Conclusions

In conclusion, the TyG index represents an important and
potentially relevant pathophysiological link between cardio-
metabolic and haemostatic derangements in patients with
CAD. The TyG index is a reliable marker of metabolic syn-

drome and has a strong correlation with a procoagulant
state. Our findings suggest that metabolic syndrome may
be an important driver of atherothrombotic risk in patients
with CAD.

Data Availability

The data used to support the findings of this study are avail-
able upon request to the corresponding author.

Disclosure

The authors alone are responsible for the content and writ-
ing of the paper.

Conflicts of Interest

The authors declare no conflict of interest.

Acknowledgments

We thank all the participants in this study, all nurses, and
laboratory and administrative staff for generously helping
us in this research. This research was cofunded by the Uni-
versity Medical Centre Ljubljana’s intern tertiary grant and
by the Slovenian Research Agency (research project grant
V3-2104 “Secondary prevention and quality of care after
myocardial infarction in Slovenia”).

References

[1] G. A. Roth, G. A. Mensah, C. O. Johnson et al., “Global burden
of cardiovascular diseases and risk factors, 1990-2019: update
from the GBD 2019 study,” Journal of the American College
of Cardiology, vol. 76, no. 25, pp. 2982–3021, 2020.

[2] M. G. Saklayen, “The global epidemic of the metabolic syn-
drome,” Current Hypertension Reports, vol. 20, no. 2, p. 12,
2018.

[3] M. Ng, T. Fleming, M. Robinson et al., “Global, regional, and
national prevalence of overweight and obesity in children
and adults during 1980-2013: a systematic analysis for the
Global Burden of Disease Study 2013,” The Lancet, vol. 384,
no. 9945, pp. 766–781, 2014.

[4] L. Pasalic, E. Wing-Lun, J. K. Lau et al., “Novel assay demon-
strates that coronary artery disease patients have heightened

5
10
15
20
25
30
35
40

7.5 8 8.5 9 9.5 10 10.5

O
CP

TyG index

(a)

7.5 8 8.5 9 9.5 10 10.5
TyG index

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

Fi
br

in
og

en

(b)

Figure 1: (a) Correlation between triglyceride-glucose index and overall coagulation potential; (b) correlation between triglyceride-glucose
index and fibrinogen. TyG: triglyceride-glucose index; OCP: overall coagulation potential.

5Disease Markers



procoagulant platelet response,” Journal of Thrombosis and
Haemostasis, vol. 16, no. 6, pp. 1198–1210, 2018.

[5] F. Guo and W. T. Garvey, “Cardiometabolic disease risk in
metabolically healthy and unhealthy obesity: stability of meta-
bolic health status in adults,” Obesity, vol. 24, no. 2, pp. 516–
525, 2016.

[6] D. G. Carey, A. B. Jenkins, L. V. Campbell, J. Freund, and D. J.
Chisholm, “Abdominal fat and insulin resistance in normal
and overweight women: direct measurements reveal a strong
relationship in subjects at both low and high risk of NIDDM,”
Diabetes, vol. 45, no. 5, pp. 633–638, 1996.

[7] K. Park, C. W. Ahn, S. B. Lee et al., “Elevated TyG index pre-
dicts progression of coronary artery calcification,” Diabetes
Care, vol. 42, no. 8, pp. 1569–1573, 2019.

[8] L. Sánchez-Íñigo, D. Navarro-González, A. Fernández-Mon-
tero, J. Pastrana-Delgado, and J. A. Martínez, “The TyG index
may predict the development of cardiovascular events,” Euro-
pean Journal of Clinical Investigation, vol. 46, no. 2, pp. 189–
197, 2016.

[9] C. Irace, C. Carallo, F. B. Scavelli et al., “Markers of insulin
resistance and carotid atherosclerosis. A comparison of the
homeostasis model assessment and triglyceride glucose index,”
International Journal of Clinical Practice, vol. 67, no. 7,
pp. 665–672, 2013.

[10] Q. Mao, D. Zhou, Y. Li, Y. Wang, S. C. Xu, and X. H. Zhao,
“The triglyceride-glucose index predicts coronary artery dis-
ease severity and cardiovascular outcomes in patients with
non-ST-segment elevation acute coronary syndrome,” Disease
Markers, vol. 2019, Article ID 6891537, 11 pages, 2019.

[11] J. L. Jin, Y. X. Cao, L. G. Wu et al., “Triglyceride glucose index
for predicting cardiovascular outcomes in patients with coro-
nary artery disease,” Journal of Thoracic Disease, vol. 10,
no. 11, pp. 6137–6146, 2018.

[12] Z. Wu, L. Liu, W. Wang et al., “Triglyceride-glucose index in
the prediction of adverse cardiovascular events in patients with
premature coronary artery disease: a retrospective cohort
study,” Cardiovascular Diabetology, vol. 21, no. 1, p. 142, 2022.

[13] Z. Wu, H. Cui, W. Li et al., “Comparison of three non-insulin-
based insulin resistance indexes in predicting the presence and
severity of coronary artery disease,” Frontiers in Cardiovascu-
lar Medicine, vol. 9, article 918359, 2022.

[14] L. F. Hong, X. L. Li, S. H. Luo et al., “Association of fibrinogen
with severity of stable coronary artery disease in patients with
type 2 diabetic mellitus,”Disease Markers, vol. 2014, Article ID
485687, 8 pages, 2014.

[15] G. Ndrepepa, S. Braun, L. King et al., “Relation of fibrinogen
level with cardiovascular events in patients with coronary
artery disease,” The American Journal of Cardiology, vol. 111,
no. 6, pp. 804–810, 2013.

[16] G. De Luca, M. Verdoia, E. Cassetti et al., “High fibrinogen level
is an independent predictor of presence and extent of coronary
artery disease among Italian population,” Journal of Thrombosis
and Thrombolysis, vol. 31, no. 4, pp. 458–463, 2011.

[17] R. Chaudhary, A. Sukhi, R. Chaudhary et al., “Gender differ-
ences in thrombogenicity among patients with angina and
non-obstructive coronary artery disease,” Journal of Thrombo-
sis and Thrombolysis, vol. 48, no. 3, pp. 373–381, 2019.

[18] T. Tsujimoto and H. Kajio, “Thrombotic/thrombolytic balance
as a cardiac treatment determinant in patients with diabetes
mellitus and coronary artery disease,” Journal of the American
Heart Association, vol. 8, no. 2, p. e011207, 2019.

[19] N. Tynngård, T. L. Lindahl, and S. Ramström, “Assays of dif-
ferent aspects of haemostasis - what do they measure?,”
Thrombosis Journal, vol. 13, no. 1, p. 8, 2015.

[20] A. Antovic, “The overall hemostasis potential: a laboratory
tool for the investigation of global hemostasis,” Seminars in
Thrombosis and Hemostasis, vol. 36, no. 7, pp. 772–779, 2010.

[21] A. Antovic, “Screening haemostasis – looking for global assays:
the overall haemostasis potential (ohp) method – a possible
tool for laboratory investigation of global haemostasis in both
hypo- and hypercoagulable conditions,” Current Vascular
Pharmacology, vol. 6, no. 3, pp. 173–185, 2008.

[22] S. Anžej, M. Božič, A. Antovič et al., “Evidence of hypercoagu-
lability and inflammation in young patients long after acute
cerebral ischaemia,” Thrombosis Research, vol. 120, no. 1,
pp. 39–46, 2007.

[23] S. He, A. Antovic, and M. Blombäck, “A simple and rapid lab-
oratory method for determination of haemostasis potential in
plasma: II. Modifications for use in routine laboratories and
research work,” Thrombosis Research, vol. 103, no. 5,
pp. 355–361, 2001.

[24] M. Rakusa, M. Jensterle, M. Božič-Mijovski, and A. Janez,
“Increased coagulation and decreased fibrinolysis as measured
with overall hemostatic potential are dependent on BMI and
not associated with PCOS,” Metabolic Syndrome and Related
Disorders, vol. 15, no. 4, pp. 194–198, 2017.

[25] C. J. Reddel, J. L. Curnow, J. Voitl et al., “Detection of hypofi-
brinolysis in stable coronary artery disease using the overall
haemostatic potential assay,” Thrombosis Research, vol. 131,
no. 5, pp. 457–462, 2013.

[26] M. Nieuwdorp, E. S. G. Stroes, J. C. M. Meijers, and H. Büller,
“Hypercoagulability in the metabolic syndrome,” Current
Opinion in Pharmacology, vol. 5, no. 2, pp. 155–159, 2005.

[27] S. S. Anand, Q. Yi, H. Gerstein et al., “Relationship of meta-
bolic syndrome and fibrinolytic dysfunction to cardiovascular
disease,” Circulation, vol. 108, no. 4, pp. 420–425, 2003.

[28] D. Y. Lee, E. S. Lee, J. H. Kim et al., “Predictive value of triglyc-
eride glucose index for the risk of incident diabetes: a 4-year
retrospective longitudinal study,” PloS One, vol. 11, no. 9,
p. e0163465, 2016.

[29] K. Aung, C. Lorenzo, M. A. Hinojosa, and S. M. Haffner, “Risk
of developing diabetes and cardiovascular disease in metaboli-
cally unhealthy normal-weight and metabolically healthy
obese individuals,” The Journal of Clinical Endocrinology and
Metabolism, vol. 99, no. 2, pp. 462–468, 2014.

[30] J. Arnlöv, E. Ingelsson, J. Sundström, and L. Lind, “Impact of
body mass index and the metabolic syndrome on the risk of
cardiovascular disease and death in middle-aged men,” Circu-
lation, vol. 121, no. 2, pp. 230–236, 2010.

[31] Y. Aso, “Plasminogen activator inhibitor (PAI)-1 in vascular
inflammation and thrombosis,” Frontiers in Bioscience-Land-
mark, vol. 12, no. 8, pp. 2957–2966, 2007.

[32] I. Mertens and L. F. Van Gaal, “Obesity, haemostasis and the
fibrinolytic system,” Obesity Reviews, vol. 3, no. 2, pp. 85–
101, 2002.

[33] D. Vykoukal and M. G. Davies, “Vascular biology of metabolic
syndrome,” Journal of Vascular Surgery, vol. 54, no. 3, pp. 819–
831, 2011.

[34] S. He, K. Bremme, and M. Blombäck, “A laboratory method
for determination of overall haemostatic potential in plasma.
I. Method design and preliminary results,” Thrombosis
Research, vol. 96, no. 2, pp. 145–156, 1999.

6 Disease Markers


	The Correlation between the Triglyceride-Glucose Index and Coagulation Markers in Patients with Recent Acute Myocardial Infarction
	1. Introduction
	2. Methods
	2.1. Study Design and Population
	2.2. Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusions
	Data Availability
	Disclosure
	Conflicts of Interest
	Acknowledgments



