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Abstract 

Background: Up to 24% of patients presenting with ST-elevation myocardial infarction (STEMI) show 

resolution of ST-elevation and symptoms before revascularization. The mechanisms of spontaneous reperfusion 

are unclear. Given the more favorable outcome of transient STEMI, it is important to obtain further insights in 

differential aspects. 

Methods: We compared 251 patients who presented with transient STEMI (n=141) or persistent STEMI 

(n=110). Clinical angiographic and laboratory data were collected at admission and in subset of patients 

additional index hemostatic data and at steady-state follow-up. Cardiac magnetic resonance imaging (CMR) was 

performed at 2-8 days to assess myocardial injury. 

Results: Transient STEMI patients had more cardiovascular risk factors than STEMI patients, including more 

arterial disease and higher cholesterol values. Transient STEMI patients showed angiographically more often no 

intracoronary thrombus (41.1% vs. 2.7%, P<0.001) and less often a high thrombus burden (9.2% vs. 40.0%, 

P<0.001). CMR revealed microvascular obstruction less frequently (4.2% vs. 34.6%, P<0.001) and smaller 

infarct size [1.4%; interquartile range (IQR), 0.0-3.7% vs. 8.8%; IQR, 3.9-17.1% of the left ventricle, P<0.001] 

with a better preserved left ventricular ejection fraction (57.8±6.7% vs. 52.5±7.6%, P<0.001). At steady state, 

fibrinolysis was higher in transient STEMI, as demonstrated with a reduced clot lysis time (89±20% vs. 99±25%, 

P=0.03). 

Conclusions: Transient STEMI is a syndrome with less angiographic thrombus burden and spontaneous infarct 

artery reperfusion , resulting in less myocardial injury than STEMI. The presence of a more effective fibrinolysis 

in transient STEMI patients may explain these differences and might provide clues for future treatment of 

STEMI. 

Key words: Transient ST-elevation myocardial infarction, ST-elevation myocardial infarction, culprit vessel 

patency, cardiac magnetic resonance imaging, fibrinolysis.  
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Introduction 

Up to one out of four patients who initially present with a ST-elevation myocardial infarction (STEMI) 

may subsequently show complete resolution of symptoms and ST-elevation before revascularization therapy is 

initiated
1
. This condition is called ‘transient STEMI’. 

Little is known about the etiology and optimal treatment of transient STEMI and therefore current guidelines do 

not provide specific recommendations for the treatment of these patients. It is unclear whether transient STEMI, 

apart from STEMI or non-ST-elevation myocardial infarction (NSTEMI), should be considered as a separate 

entity of acute coronary syndrome (ACS) and that might require a different treatment strategy
2, 3

. 

Patients with transient STEMI appear to have a more favorable prognosis than patients with persistent 

STEMI. Previous studies demonstrated a smaller infarct size in transient STEMI and the recently published 

randomized TRANSIENT trial found similar outcomes for an immediate, STEMI-like, and a delayed, NSTEMI-

like, invasive approach
4-6

. Spontaneous early reperfusion in transient STEMI is most likely the cause of the 

limited infarct size. 

Transient STEMI patients appear to differ from other patients with myocardial infarction in that they are 

characterized by a younger age at presentation, more smoking and less arterial hypertension
1, 5

. In addition, an 

augmented thrombogenic activity has been found in patients with intermittent reperfusion during acute 

myocardial infarction
7
. Therefore, it remains plausible that patient-specific characteristics account for 

spontaneous reopening of the occluded culprit artery. The profile of the respective patients may provide clues to 

differences in the pathophysiology, that subsequently might lead to alternative therapeutic approaches. 

The purpose of this study was to assess patient characteristics, hemostatic and angiographic findings 

and functional outcome in prospectively enrolled patients with transient STEMI vs. STEMI, in order to reveal 

specific characteristics and potential clues for differences in etiology. 

 

Methods 

Study participants 

For the current study we included patients from two prospective multicentre studies, the TRANSIENT 

trial (n=142) and the REDUCE-MVI trial (n=110). The study design and main results of both studies have been 

published previously
6, 8-10

. Both study protocols conform to the Declaration of Helsinki and ethics approval was 

obtained by the respective institutional review boards (local medical ethics committees). The inclusion period of 
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the two studies fell in the same time frame (between November 2013 and September 2017) and the majority of 

patients of both studies was included in the same hospital (VU University Medical Center, Amsterdam, the 

Netherlands). Both studies enrolled patients >18 years, presenting with an acute STEMI with ST-elevation on the 

ECG in at least two contiguous leads. Patients in the TRANSIENT trial subsequently had to show complete 

resolution of ST-elevations and symptoms before revascularization therapy was initiated. Exclusion criteria for 

both trials were a history of myocardial infarction, congestive heart failure, a left ventricular ejection fraction of 

<35%, haemodynamic instability, a creatinine clearance of <30 mL/min, contraindications for cardiovascular 

resonance imaging (CMR) or a life expectancy of <1 year (Supplementary material I). All patients provided 

written informed consent for study participation. 

 

Study design and outcomes 

All included patients were routinely pre-treated in the ambulance with aspirin, a P2Y12 inhibitor and 

heparin according to standard protocol. Patients with STEMI were treated with immediate percutaneous 

coronary intervention (PCI) of the culprit lesion and thereafter randomized 1:1 to treatment with ticagrelor or 

prasugrel for 1 year. According to the study protocol, transient STEMI patients were randomly assigned 1:1 to an 

immediate or delayed invasive approach, depending on the Global Registry of Acute Coronary Events bureau 

(GRACE) risk score (>140 within 24 hours or ≤140 within 72 hours). Accordingly, transient STEMI patients 

received a P2Y12-inhibitor as oral anticoagulant for 1 year. In both studies PCI was performed according to 

standard procedures and treatment was left to the discretion of the operator. In both studies all other standard 

medical treatment for acute coronary syndrome was administrated at the discretion of the treating physician and 

according to the guidelines. Detailed demographics, clinical, angiographic and laboratory data (e.g., blood cell 

counts, renal function tests, cardiac biomarkers, lipid profile) were recorded and used for the present analysis.  

In both studies patients underwent CMR using a clinical 1.5 or 3.0 Tesla scanner at 2 to 8 days after 

acute myocardial infarction. Left ventricular function and volumes were assessed using cine imaging and late 

gadolinium enhancement was performed to assess infarct size (expressed as percentage of the left ventricular 

myocardial mass) and presence of microvascular obstruction. 

Besides clinical laboratory data, in a subset of patients blood samples in citrate anticoagulant were 

collected at admission and steady-state follow-up (transient STEMI patients at 4 months and STEMI patients at 1 

year). Platelet-poor plasma was processed by centrifugation and stored in cryovials at -80°C. In a matched subset 

Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof



of 60 patients thrombogenic and fibrinolytic activity at admission was measured. The measured coagulation 

factors were prothrombin fragment F1+2, von Willebrand factor antigen, plasmin-alpha(2)-antiplasmin (PAP) 

and D-dimer. With the steady-state blood samples, clot lysis tests were performed by an assessor blinded to 

clinical presentation. To assess clot lysis, optical density of clotting plasma, triggered with tissue factor, was 

measured in the presence of tissue plasminogen activator to induce fibrinolysis. This technique has previously 

been described
11

. Clot lysis time is defined as the time between the maximal rate of fibrin generation and the 

maximal rate of clot lysis. To correct for differences in clot lysis times between the test series, clot lysis times 

were expressed as percentage of the normal pooled plasma. 

 

Statistical Analysis 

Statistical analysis was performed using SPSS Statistics, version 26 (IBM Corp, Armonk, New York). 

Continuous variables were compared using the independent-samples t-test for normally distributed data and 

expressed as mean±standard deviation. Skewed data were compared with the Mann-Whitney U test and 

expressed by median and interquartile range (IQR). Categorical variables were compared using the χ
2 

test for 

binary variables or Fisher’s exact test in case of multiple options and expressed as percentages. To account for 

potential confounding, adjusted analyses were performed using nominal regression and linear regression. 

Regression models included the grouping variable STEMI and transient STEMI as predictor together with the 

potential confounders. Statistical significance was assumed when two-sided p-value was <0.05.  

 

Results 

Patient characteristics 

A total of 141 patients with transient STEMI and 110 patients with STEMI, prospectively enrolled 

between November 2013 and September 2017, was included in the study. Age of the total population was 62±11 

years. There were relatively more female patients in the transient STEMI population (30.5% vs. 14.5%, 

P=0.004). Transient STEMI patients had more frequently a history of peripheral artery disease and previous PCI 

(P=0.001 and P<0.001, respectively). Other cardiovascular risk factors such as hypertension, diabetes mellitus, 

hypercholesterolemia and a positive family history for coronary artery disease did not differ between the groups. 

Median time from onset of symptoms to presentation was shorter in the transient STEMI group than in the 
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STEMI group (1.0; IQR, 0.5-2.2 vs. 1.4; IQR, 0.7-3.6 h, P=0.02). Upon arrival at the hospital, the STEMI group 

showed a lower mean systolic blood pressure and a higher heart rate (both P=0.03) as compared to the transient 

STEMI group (Table 1). 

 

Angiographic characteristics and treatment 

In the transient STEMI group 72 patients were randomly assigned to a delayed coronary angiography 

with a median time interval between onset of symptoms and invasive procedure of 25.8 h (IQR, 20.2-30.5) h and 

70 patients to immediate angiography (3.1 h; IQR, 1.9-4.9 h). One patient, allocated to the delayed intervention 

group, withdrew consent after randomization. STEMI patients were all treated with immediate coronary 

angiography. The location of the culprit artery differed between the groups (P<0.001), with less frequently 

involvement of the left circumflex artery in transient STEMI than in STEMI patients (12.8% vs. 26.4%), while 

there was no difference in the involvement of the left anterior descending artery and right coronary artery. 

Furthermore, no culprit was found in 11.3% of the patients with a transient STEMI. The vast majority of 

transient STEMI patients had a coronary flow of Thrombolysis In Myocardial Infarction (TIMI) grade 2-3 before 

PCI, and a TIMI flow grade 0-1 was seen in only 3 (2.1%) patients, which was accompanied by signs of 

reinfarction. In the STEMI group more than half of the patients had TIMI 0-1 flow (overall P<0.001)(Fig. 1a). 

Accordingly, the thrombus burden scores were higher (P<0.001) in STEMI patients (Fig. 1b). The difference in 

thrombus burden was also observed when only looking at the patients that underwent immediate coronary 

angiography in both patient groups (no thrombus in transient STEMI 31.4% vs. STEMI 2.7%, moderate 

thrombus burden 54.3% vs. 57.3% and high thrombus burden 14.3% vs. 40.0%, P<0.001). As transient STEMI 

patients had more frequently a history of PCI and peripheral artery disease, it could be speculated that the use of 

antiplatelet therapy, as well as the shorter time to presentation, was of influence on pre-PCI TIMI flow grade and 

thrombus burden. Therefore additional adjustment for these parameters was performed, which did not change the 

results (Supplementary Table S1). 

All STEMI patients were treated with subsequent primary PCI, while 5.7% of the transient STEMI 

patients were treated with coronary artery bypass grafting and 12.1% received conservative medical treatment 

(overall P<0.001). The number of stents for the culprit lesion did not differ between the groups (both median 1, 

IQR 1-1, P=0.30), but the median total stent length was 10 mm longer in STEMI patients (P<0.001) (Table 2). 
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Myocardial injury 

Myocardial injury, based on peak creatine kinase-MB (CK-MB) and troponin T levels, was limited in 

the transient STEMI group with approximately five times lower values than in the STEMI group (CK-MB 20.0 

U/L [IQR, 9.8-38.7 U/L] vs. 97.9 U/L [IQR, 35.8-211.0 U/L] and troponin 0.357 µg/L [IQR, 0.133-0.791 µg/L] 

vs. 1.872 µg/L [IQR, 0.506-4.253 µg/L], respectively)(Table 3). In accordance, median infarct size measured by 

CMR was only 1.4% (IQR, 0.0-3.7%) of the left ventricle in transient STEMI patients compared to 8.8% (IQR, 

3.9-17.1%) in STEMI patients. Similarly, left ventricular ejection fraction was more preserved in transient 

STEMI patients (57.8±6.7% vs. 52.5±7.6%, both P<0.001) (Fig. 2a-c) and microvascular obstruction (MVO) 

was less frequently observed in patients with transient STEMI than with STEMI (4.2% vs. 34.6%, P<0.001). 

Adjustment of the left ventricular ejection fraction for time to presentation and final TIMI flow did not change 

the difference between the transient STEMI and STEMI group (Supplementary Table S2). In the subgroup of 

patients with transient STEMI without a culprit lesion median infarct size was even limited to 0.0% (IQR, 0.0-

2.3%) of the left ventricle compared to transient STEMI patients with an identifiable culprit lesion (1.5, IQR, 

0.0-4.2%, P=0.01) (Supplementary Table S3). Coronary spasm was most frequently (37.5%) the reported clinical 

cause of transient STEMI in these patients (Supplementary Table S4). 

Major bleeding did not occur significantly more in patients with transient STEMI compared to STEMI. 

 

Laboratory measures 

Several differences in laboratory values were found between the groups (Table 3). Both after admission 

and on day 3 platelet count was higher in transient STEMI patients (Fig. 3a), but regarding coagulation 

parameters at baseline only prothrombin fragment F1+2 showed a trend towards higher plasma levels in transient 

STEMI patients (238±171 vs. 179±68 pmol/l, P=0.09) (Fig. 3b). The fibrinolytic measures PAP and D-dimer 

showed no between-group difference.  

Furthermore, total cholesterol, high-density-lipoprotein and triglycerides were higher in transient 

STEMI patients. At steady state, there was a higher fibrinolytic activity as demonstrated by reduced clot lysis 

times in transient STEMI vs. STEMI patients (Fig. 3c). Also after adjustment of the analyses of hemostatic 
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parameters for the use of prior anti-platelet therapy, the differences between transient STEMI and STEMI 

patients persisted (Supplementary Table S5). 

 

Discussion 

This merged analysis of the TRANSIENT and REDUCE-MVI randomized clinical trials provides new 

evidence supporting that transient STEMI is a clinical entity with specific characteristics and spontaneous infarct 

artery reperfusion, associated to less myocardial damage and better clinical outcomes compared to persistent 

STEMI. We also found that transient STEMI patients have a higher fibrinolytic activity. The implications of 

these findings are discussed in the next paragraphs. 

 

Up to a quarter of patients who present with acute myocardial infarction show transient ST-elevation 

with subsequent complete resolution
1
. Only few studies have compared the differences between transient STEMI 

and STEMI. In the current study, we have compared two cohorts of prospectively enrolled transient STEMI and 

STEMI patients in terms of their clinical characteristics and outcomes. Patients were enrolled during the same 

time period, using similar clinical protocols and the majority of patients were enrolled at the same hospital. The 

strength of the current study is that in prospectively enrolled patients a combination of hemostatic characteristics 

and functional outcomes were assessed. Several hemostatic factors were measured at baseline, and fibrinolytic 

activity was additionally assessed at steady state to rule out influence of acute coronary thrombosis. Functional 

outcome was measured accurately by CMR. 

In accordance with other studies, transient STEMI patients had less frequently occluded coronary 

arteries compared to STEMI patients
12, 13

. In fact, only 3 patients in the transient STEMI group had TIMI 0-1 

flow and all 3 patients had signs of reinfarction with chest pain and recurrence of ST-elevation before coronary 

angiography. Of note, no culprit lesion was identified in 11.3% of the transient STEMI patients. In transient 

STEMI patients the thrombus burden was lower, which resulted in fewer thrombectomy procedures than in 

STEMI patients (2.1% vs. 10.0%, P=0.01). Furthermore, the stent length for culprit lesions was shorter in 

transient STEMI patients. The clinical and angiographic differences might indicate another etiology of transient 

STEMI. For instance in patients without an identifiable culprit lesion, referred to as MINOCA, mostly no 

infarcted myocardium at all was observed, and coronary spasm and passed thromboembolism were most 

frequently reported as underlying cause of the clinical manifestation
14

. But also in patients with a culprit lesion, 
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several differences in characteristics of transient STEMI vs. STEMI point to differences in pathophysiological 

mechanism, such as plaque erosion instead of plaque rupture as cause of a temporary coronary occlusion
15

. It 

may be of interest to further investigate this in future clinical studies with optical coherence tomography to 

compare lesion characteristics.  

Similar to previous studies, infarct size was smaller in transient STEMI vs. STEMI patients as assessed 

by CMR and measured with cardiac biomarkers
4, 5

. The shorter time from onset of symptoms to medical 

presentation in the transient STEMI group is likely to have contributed to the smaller infarct size in addition to 

earlier restoration of coronary patency. An alternative mechanism to explain lesser myocardial damage in 

transient STEMI may be more frequent prodromal angina inducing myocardial preconditioning. The extent of 

myocardial damage and residual left ventricular function are strong predictors for prognosis in patients with 

ACS
16

.  

Interestingly, as inconsistently found in previous research, patients with transient STEMI presented 

earlier after the onset of symptoms than STEMI patients (median, 1.0 vs. 1.4 hours)
7, 13

. Transient STEMI may 

represent a precursor of STEMI and the intermittency of the coronary occlusion may identify a group of patients 

in whom the evolution of myocardial infarction is relatively slow, while their sensitivity for antithrombotic 

medication may be above average. It is well-known that many patients may have ST-elevation resolution after 

antithrombotic therapy, particularly when they present early
17

. Unfortunately we do not have information 

whether ST elevation resolution occurred before or after the initiation of this therapy in our cohort. 

Interestingly, transient STEMI patients were more frequently female and had more cardiovascular risk 

factors than STEMI patients, including more peripheral artery disease, previous PCI and higher cholesterol 

values. The latter might be in relation to correspondingly higher levels of lipoprotein(a), a low-density 

lipoprotein variant. The latter might be in relation with findings of Haider et al., who demonstrated that patients 

with intermittent occlusion of the infarct-related coronary artery have higher serum levels of lipoprotein(a), a 

low-density lipoprotein variant, and that this is related to enhanced thrombin generation
18

. 

In accordance, the present study shows that patients with intermittent coronary occlusion have a higher 

level of thrombogenic activity. In transient STEMI patients, platelet count was higher and plasma levels of 

prothrombin fragment F1+2, a measure of the generation of the thrombogenic factor thrombin
19

, showed a trend 

towards higher values. Tissue damage in myocardial infarction can be a cause of acute phase thrombocytosis, 

which suggests that intermittent reperfusion is an extra stimulus for coagulation and thrombosis. The thrombotic 
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stimulus could either be the interaction between the restored blood flow and the residual thrombus
20

 or the 

underlying collagen exposed by the disrupted atheroma
21

. Furthermore, the increased thrombogenic state may be 

a result of spontaneous lysis underlying the intermittency, increasing the possibility of reocclusion. On the other 

hand the augmented thrombogenic activity may indicate a fundamental difference between the groups, in a way 

that the patients with intermittent occlusion have a slow evolution of thrombus formation. A favorable 

endothelial function rapidly initiating fibrinolysis might be an underlying feature in these patients
22

. 

In the presence of a higher thrombotic activity in the transient STEMI group, one might also expect a 

greater fibrinolytic activity to explain the spontaneous reopening of the occluded culprit artery. Although the 

fibrinolytic measures PAP and D-dimer did not differ from the STEMI patients at admission, clot lysis testing 

revealed a higher fibrinolytic activity in transient STEMI patients at steady state. These results do not exclude a 

higher local fibrinolytic activity at the site of the epicardial coronary thrombus in patients with transient STEMI. 

Our findings corroborate the results of Farag et al. who found that patients with spontaneous ST-resolution had a 

more rapid fibrinolysis and clot lysis time did not change until 30 days after STEMI
23

. It is therefore presumed 

that patients who develop a transient STEMI have a more effective endogenous fibrinolysis. 

Furthermore, according to the PLATO trial, rapid clot lysis is a strong independent predictor of 

favorable outcome in patients with ACS patients, independent of their antiplatelet therapy
24

. Therefore, an 

important question is whether endogenous fibrinolysis is a modifiable feature. Fibrinolysis is not affected by oral 

antiplatelet medication, but previous studies suggest that non-vitamin K antagonist oral anticoagulants (NOACs) 

or vorapaxar, a thrombin receptor antagonist, could modify clot lysis
25, 26

. The ATLAS ACS 2–TIMI 51 trial 

demonstrated that the addition of a NOAC to dual antiplatelet therapy can reduce the risk of recurrent ischemic 

cardiovascular events in ACS patients, although with an increase in (nonfatal) bleedings on the counter side
27

. A 

point-of-care test, such as the global thrombosis test, could identify STEMI patients with slow clot lysis, who 

might profit from additional antithrombotic therapy. Whether selected persistent STEMI patients may benefit 

from acuminated care should be addressed in future research. 

 

Study Limitations 

The current study was performed as a post-hoc analysis and findings are hypothesis generating and 

should be interpreted with caution. We compared data of patients included in two separate prospective clinical 
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trials that were performed in the same period of time. The in- and exclusion criteria of the used trials were 

similar, but not identical. The transient STEMI patients were treated with either an immediate or delayed 

coronary intervention strategy and the STEMI patients were randomized 1:1 to the P2Y12 inhibitors ticagrelor or 

prasugrel after admission, so for these aspects the population was not homogenous, but adequately treated 

according to current clinical knowledge. However, both clinical trials did not find differences in outcomes 

between the treatment strategies, so effects of the compared treatment strategies may be expected to be only 

limited. Furthermore, enrolment of the TRANSIENT trial (transient STEMI cohort) started one and a half year 

earlier than the REDUCE-MVI trial (STEMI cohort), and slight differences in treatment were seen. Furthermore, 

the sample size of this study was limited and did not allow the comparison of adverse clinical events. Lastly, as 

the first blood samples were drawn after the administration of aspirin, heparin and the P2Y12-inhibitor ticagrelor 

in the ambulance, no clot lysis tests could be performed at baseline.  

 

Conclusion 

Transient STEMI is a syndrome with less angiographic thrombus burden and spontaneous infarct artery 

reperfusion, associated with smaller infarct size compared to STEMI. Therefore, our data strongly re-emphasize 

the benefits of early reperfusion. Transient STEMI patients appear to have a more effective fibrinolysis, which 

might provide clues for acuminating future treatment of STEMI. Future studies are necessary to assess whether 

endogenous fibrinolysis is a modifiable feature, targetable by pharmacotherapy, to reduce cardiovascular risk 

and improve prognosis in STEMI patients. 
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Figure legends (we would like to use color for all figures in print) 

Graphical Abstract 

Patients with transient ST-elevation myocardial infarction (STEMI) have significantly smaller infarct size 

compared to patients with persistent STEMI. Patients with persistent STEMI might benefit from additional 

antithrombotic therapy for rapid clot lysis. 

 

Fig. 1 a Pre-PCI TIMI flow grade and b thrombus burden in transient STEMI vs. STEMI patients 

Abbreviations as in Table 1 and 2. 

 

Fig. 2 a CMR-derived infarct size, b LVEF and c MVO 

Abbreviations: STEMI, ST-elevation myocardial infarction; TSTEMI, transient ST-elevation myocardial 

infarction. 

 

Fig. 3 a Platelet levels, b prothrombin fragment F1+2 and c clot lysis time at steady state  

Abbreviations as in Table 4 and Figure 2 
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Figures (we would like to use color for all figures in print) 

Graphical Abstract Patients with transient ST-elevation myocardial infarction have a more 

effective clot lysis and significantly smaller myocardial infarct size compared to patients with 

persistent ST-elevation myocardial infarction.  
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Fig. 1 a Pre-PCI TIMI flow grade and b thrombus burden in transient STEMI vs. 

STEMI patients 

a        b 

 

 

Abbreviations as in Table 1 and 2.  
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Fig. 2 a Platelet levels, b prothrombin fragment F1+2 and c clot lysis time at steady state 

a        b    

   c  

 

Abbreviations: STEMI, ST-elevation myocardial infarction; TSTEMI, transient ST-elevation 

myocardial infarction.  
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Fig. 3 a CMR-derived infarct size, b LVEF and c MVO 

a        b    

   c 

 

Abbreviations as in Table 4 and Fig. 2. 
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Table 1 Baseline characteristics 

Characteristics 

Transient 

STEMI (n=141) STEMI (n=110) P-value 

 

Sex, male 98 (69.5) 94 (85.5) 0.004  

Age, y 62±12 61±9 0.20  

Weight, kg 82±15 88±14 0.001  

Hypertension 53 (37.6) 33 (46.5) 0.23  

Diabetes mellitus 16 (11.3) 11 (10.0) 0.84  

Smoking   0.39  

 Current 64 (45.4) 47 (43.1) 0.720  

 Previous 32 (22.7) 19 (17.4) 0.31  

Hypercholesterolemia 33 (23.4) 23 (20.9) 0.65  

Family history of CAD 62 (44.0) 42 (38.2) 0.37  

Previous PCI 8 (5.7) 4 (3.6) <0.001  

Peripheral artery disease 12 (8.5) 0 (0.0) 0.001  

Prior antiplatelet therapy 19 (13.5) 9 (8.2) 0.26  

Time symptoms-presentation STEMI, hours 1.0 (0.5-2.2) 1.4 (0.7-3.6) 0.02  

Systolic blood pressure at admission, mmHg 132±24 127±16 0.03  

Diastolic blood pressure at admission, mmHg 77±14 79±12 0.26  

Heart rate at admission, bpm 72±14 76±15 0.03  

Values are n (%), median (interquartile range), or mean±SD. CAD, coronary artery disease; IQR, interquartile 

range; PCI, percutaneous coronary intervention; SD, standard deviation; STEMI, ST-segment elevation 

myocardial infarction. 
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Table 2 Coronary angiography parameters and treatment 

Characteristics 

Transient STEMI 

(n=141) STEMI (n=110) P-value 

Access site    

  radial 135 (95.7) 105 (95.5) 0.91 

  femoral 6 (4.3) 6 (5.5) 0.66 

Culprit artery    <0.001 

  Left main 0 (0.0) 0 (0.0) 

  LAD 47 (33.3) 34 (15.8) 

  LCX 18 (12.8) 29 (26.4) 

  RCA 59 (41.8) 47 (53.5) 

  No culprit 16 (11.3) 0 (0.0) 

Treatment after angiography   <0.001 

  PCI 116 (82.3) 110 (100.0) 

  CABG 8 (5.7) 0 (0.0) 

  Conservative 17 (12.1) 0 (0.0) 

TIMI flow post-PCI (n=116) (n=110) 0.90 

  0-1 0 (0.0) 1 (0.9) 

   2 10 (8.6) 9 (8.2) 

  3 106 (91.4) 100 (90.9) 

Total stent length, mm 22 (18-30) 32 (22-38) <0.001 

Maximal stent diameter culprit, mm 3.61±0.62 3.61±0.54 0.97 

Procedure-related complications 7 (5.0) 1 (0.9) 0.08 

  Dissection 2 (1.4) 1 (0.9)  

  No reflow 1 (0.7) 0 (0.0)  
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  Side branch occlusion 1 (0.7) 0 (0.0)  

  Acute stent thrombosis 1 (0.7) 0 (0.0)  

  Other 2 (1.4) 0 (0.0)  

Medication during CAG    

  Unfractionated heparin 130 (92.2) 110 (100.0) 0.003 

  GpIIb/IIIa inhibitor 9 (6.4) 13 (11.9) 0.18 

  Bivalirudin 11 (7.8) 0 (0.0) 0.003 

Medication prescribed during hospitalisation    

  ASA 140 (100.0) 108 (99.1) 0.26 

  P2Y12 inhibitor 139 (99.3) 109 (100.0) 1.00 

  Beta-blocker 118 (84.3) 99 (90.8) 0.18 

  Lipid lowering medication 139 (99.3) 108 (99.1) 1.00 

  ACE-inhibitor 106 (75.7) 95 (87.2) 0.03 

Values are n (%), median (interquartile range), or mean±SD. ACE, angiotensin-converting enzyme; ASA, 

acetylsalicylic acid; CABG, coronary artery bypass grafting; CAG, coronary angiography; GpIIb/IIIa, 

glycoprotein IIb/IIIa; LAD, left anterior descending artery; LCX, left circumflex artery; NA, not applicable; 

RCA, right coronary artery; TIMI, thrombolysis in myocardial infarction; other abbreviations as in Table 1. 
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Table 3 Laboratory values 

Characteristics Transient STEMI (n=141) STEMI (n=110) P-value 

vWF antigen (n=60), % 172±74 179±68 0.72 

PAP (n=60), ug/l 766±367 780±752 0.31 

D dimer (n=60), mg/L 0.38 (0.26-0.60) 0.40 (0.23-0.59) 0.97 

CRP (n=237), mg/L 2.5 (2.5-5.5) 2.5 (2.5-5.0) 0.65 

Hb (n=249), mmol/L 9.0±0.9 8.7±0.9 0.01 

Ht (n=237) 0.42±0.04 0.41±0.04 0.02 

Total leukocyte count (n=248), ∙10
9
/L 10.8±3.4 10.7±3.3 0.79 

Glucose (n=243), mmol/L 7.3 (6.5-9.1) 7.6 (6.6-9.3) 0.26 

Creatinin (n=250), µmol/L 82.5±17.9 80.6±21.4 0.43 

Total cholesterol (n=210), mmol/L 5.3±1.1 4.7±1.1 <0.001 

LDL (n=163), mmol/L 3.4±1.1 3.1±1.0 0.08 

Triglycerides (n=167), mmol/L 1.2 (0.7-1.5) 0.8 (0.6-1.2) 0.01 

Baseline CK-MB, µg/L 3.2 (0.0-11.0) 7.9 (2.5-24.7) <0.001 

Baseline troponin T, µg/L 0.045 (0.019-0.095) 0.093 (0.033-0.321) <0.001 

Peak troponin T, µg/L 0.357 (0.133-0.791) 1.872 (0.506-4.253) <0.001 

Peak CK-MB, U/L 20.0 (9.8-38.7) 97.9 (35.8-211.0) <0.001 

Values are n (%), median (interquartile range), or mean±SD. CK-MB, creatine kinase-MB; HDL, High-density-

lipoprotein; LDL, low-density-lipoprotein; PAP, plasmin-alpha(2)-antiplasmin; vWF, von Willebrand factor; 

other abbreviations as in Table 1. 
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Highlights 

 Transient STEMI results in smaller infarct size compared to persistent STEMI. 

 These study results strongly re-emphasize the benefits of early reperfusion. 

 Transient STEMI patients have a higher fibrinolytic activity. 

 Fibrinolysis might be modifiable by medication, to improve outcome after STEMI. 
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