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ABSTRACT

Objective: There were studies reported about the correlation between troponin I with scale of myocardial infarction (MI) area. However, the effect 
of revascularization into the coronary flow has not been reported. We aim to determine the correlation between high sensitivity troponin I and the 
successfulness of revascularization primary percutaneous coronary intervention (PPCI) in ST-elevation MI (STEMI) patients. The successfulness of 
revascularization was assessed by calculating Corrected thrombolysis in MI frame count (CTFC).

Methods: This is a retrospective analysis including all consecutive patients undergoing PPCI over 1-year period from December 2018 to 2019 at 
the Integrated Heart Service Installation Dr. M. Djamil Padang Hospital, West Sumatra. Exclusion criteria included patients with incomplete medical 
record data, incomplete coronary angiography data, prior MI, and prior PCI and coronary artery bypass graft. Patients were put into two groups with 
normal (CTFC <30) and high (CTFC ≥30) to define the baseline characteristics.

Results: A retrospective analysis was performed of patients undergoing primary PCI. Ninety-six patients underwent PPCI between December 2018 
and 2019 were enrolled. For the baseline characteristic, patient was divided into two groups with normal CTFC (<30) and high (CTFC ≥30). There 
was negative weak correlation between troponin I level and CTFC with Spearman’s correlation value was 0.371 and correlation coefficient −0.092.

Conclusion: Troponin I level at first presentation before revascularization did not have a significant correlation with coronary flow result after 
revascularization in STEMI patients.

Keywords: Corrected thrombolysis in myocardial infarction frame count, Troponin I, ST-elevation myocardial infarction, Primary percutaneous 
coronary intervention.

INTRODUCTION

Acute coronary syndrome can be divided as unstable angina pectoris, 
non-ST-elevation myocardial infarction (NSTEMI), and ST-elevation 
myocardial infarction (STEMI). The prevalence of STEMI was ranged 
between 29 and 47% from all of American Cancer Society (ACS) cases. 
This data were based from medical record of 2433 patients STEMI 
patients who were underwent reperfusion therapy from June 2014 to 
June 2017 [1,2].

The incidence of STEMI around 58 out of 100,000 people/year based 
from European STEMI registry in Sweden on 2015 [3]. The prevalence 
of STEMI in Indonesia had increased from 25% to 40% [4]. The majority 
of STEMI patients (59%) did not receive acute reperfusion therapy and 
52% of patients were inter-hospital referrals based on Jakarta Acute 
Coronary Syndrome registry between 2008 and 2009 [5].

Immediate myocardial revascularization with primary percutaneous 
coronary intervention (PPCI) is the most suggested treatment for STEMI 
patients. PPCI was known could limit the scale of myocardial infarction 
(MI) and improving a clinical outcome [6-8]. The successfulness of PPCI 
can be considered based on electrocardiogram (ECG) by measuring 
resolution of ST-segment (STR) after procedure and evaluating 
thrombolysis in MI (TIMI) flow, or corrected TIMI frame count (CTFC) 
from the angiography findings [9,10].

The level of cardiac troponin is routinely measured in emergency room 
to confirmed MI. Troponin also could help the clinician to estimate 

the extent of myocardial necrosis and suggests if the patients should 
undergo early invasive management in NSTE-ACS cases [11]. The high 
level of troponin levels during admission is associated with mortality, 
regardless of patient’s clinical risk [12]. Therefore, this study aims to 
determine the correlation between high sensitivity troponin I level and 
the successfulness of revascularization in STEMI patients. In this study, 
the successfulness of revascularization was assessed by calculating ctfc. 

METHODS 

This is a retrospective analysis including all consecutive patients 
undergoing PPCI over 1-year period from December 2018 to 2019 at 
the Integrated Heart Service Installation RSUP Dr. M. Djamil Padang, 
West Sumatera. Exclusion criteria included patients with incomplete 
medical record data, incomplete coronary angiography (CAG) data, 
prior MI, and prior PCI and coronary artery bypass graft. Patients were 
divided into two groups with normal (<30) and high (CTFC ≥30) to 
define the baseline characteristic. All patients have provided a signed 
informed consent. This research has received an ethical approval from 
the Ethics Committee of Medical Faculty of Andalas University.

Clinical data
STEMI was defined by ST elevation ≥2.5 mm in <40 years old male 
≥2  mm in ≥40 years old male or ≥1.5 mm in woman at the two 
concomitants ECG lead with proof of sudden occlusion of coronary 
artery during angiography. Diabetes was defined by patient whose 
under treatment with anti-hyperglycemic medications. Hypertension 
was defined by blood pressure >140/90 mmHg or patient whose 

© 2020 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. 
org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2020.v13i11.38775

Research Article



64

Asian J Pharm Clin Res, Vol 13, Issue 11, 2020, 63-66
	 Syafri et al.

under treatment with antihypertensive medications. Laboratory tests, 
including troponin I (high sensitivity) level, were obtained on the day of 
patient admitted at the ER.

Cardiac catheterization
After diagnosis of STEMI was made, all patients were given aspirin (160 
mg) and ticagrelor (180 mg). Primary PCI was performed by femoral 
approach (conventional technique). After cannulation of coronary 
artery, all patients were administrated with heparin (100 U/kgBW). 
CAG was performed after a guiding catheter was in a correct position. 
Grading of coronary flow on the infarct-related artery (IRA) before and 
after PCI was measured visually based on to the TIMI Study group flow 
classification [13]. Subsequently, primary PCI was performed using 
standard balloon dilation catheters, which was chosen, based to the 
size of vascular areas to the stenosis. The successfulness of angioplasty 
was defined as reduced of 50% diameter stenosis with TIMI three flow 
(CTFC <40) of the culprit vessel after primary PCI. We only performed 
PCI on the culprit vessel during PPCI. CAG was performed to calculate 
the CTFC after administration of nitroglycerin after we achieved of TIMI 
three flow of culprit vessel.

TIMI frame count
The TIMI frame count is the number of frames which contrast need 
to filled a distal vessel. The technique to acquired TIMI frame of the 
coronary artery was described by Gibson et al. [14]. The TIMI frame 
count was calculated by digital cardiac image software on the recorded 
standard cine films. The frame rate was calculated as 15 frames/s. The 
LAD’s TIMI frame count has to be divided by unadjusted normal LAD’s 
TIMI frame count if LAD vessel was longer than right coronary artery 
or left circumflex coronary artery. CTFC was measured by dividing the 
LAD’s TIMI frame counts by 1.7 (11). All the patients, in this study, had 

restored to TIMI three flow of the culprit vessel after intervention same 
with CTFC <30. Two experienced observers assessed CTFC and TIMI 
flow grade which were blind into other clinical data.

Statistical analysis
Data are reported as mean and SD or median (25–75th interquartile 
range). Student t-test or Mann–Whitney U-test was used to compare 
continuous variables. Categorical variables were compared using Chi-
square test. p<0.05 was considered significant for all analysis.

RESULTS

Of 238 available patient data, 96 were enrolled to analyze the effect 
of troponin I level to coronary blood flow based on CTFC. There were 
73 patients had ctfc <30. Demographic, clinical, and hemodynamic 
characteristics were quite similar between the groups (Table  1). The 
mean age was 56 years in the low CTFC and 60 years old in high cTFC 
groups with male gender was more frequent than female. Smoker 
was the most common risk factor that could be found and followed by 
hypertension which was similar in the both of group (p>0.05).

Baseline of laboratories findings and hemodynamic parameters 
were similar between groups. The mean random blood glucose was 
161 mg/dL and 210 mg/dL with low-density lipoprotein level was 117 
mg/dL and 111 mg/dL in the both of group. The mean arterial pressure 
was 94 mmHg with heart rate 82 bpm in low CTFC group. Anterior MI 
was more common in the both of group (65.8% and 52.2%) with killip 
Class I which was similar in the both of group (p>0.05).

Table 2 showed that there was negative and weak correlation between 
troponin I level and CTFC with p>0.05.

Table 1: Baseline characteristics

Variable Result p value

cTFC <30 (n=73) cTFC ≥30 (n=23)

Age (years), mean±SD 56.66±11.29 60.65±10.10 0,216a

Gender, f(%)
Males 64 (87.7) 18 (78.3) 0.438c

Females 9 (12.3) 5 (21.7)
Height (cm) 162.95±8.16 160.48±4.62 0.057a

Body weight (Kg) 62.53±5.88 61.74±5.14 0.857a

Risk factors, f(%)
Familial history 1 (1.4) 0 (0) 1.000c

Smoker 52 (71.2) 18 (78.3) 0.695c

Dyslipidemia 29 (39.7) 9 (39.1) 1.000c

Hypertension 31 (42.5) 8 (34.8) 0.681c

Diabetes mellitus 15 (20.5) 6 (26.1) 0.786c

Pre PPCI indicators
MAP (mmHg) 94.33±16.06 93.91±23.24 0.686a

Heart Rate (x/min) 82.05±18.4 77.13±20.02 0.259a

Laboratorium
RBG (mg/dL) 161.27±75.14 210.96±121.9 0.086b

Total cholesterol (mg/dL) 190.19±39.25 182.48±51.56 0.514b

HDL cholesterol (mg/dL) 42.52±15.07 44.48±16.05 0.884a

LDL cholesterol (mg/dL) 117.86±26.32 111.22±36.37 0.812b

Triglyceride (mg/dL) 154.37±79.19 150.09±105.526 0.379a

Onset (min) 597±726 358±347 0.171a

cTFC 19.19±5.66 40.30±13.75 0.000a

Infarct location
Anterior
Non-anterior

48 (65.8)
25 (34.2)

12 (52.2)
11 (47.8)

0.354c

Killip Class, f(%)
Killip I 62 (84.9) 21 (91.3) 0.668c

Killip II-III 11 (15.1) 2 (8.7)
Thrombus burden

Grade I-III
Grade IV-V

25 (34.2)
48 (65.8)

6 (26.1)
17 (73.9)

0.635

*significant p<0.05, aMann–Whitney test, bpaired t-test, cChi-square test. PPCI: Primary percutaneous coronary intervention, HDL: High-density lipoprotein, LDL: Low-
density lipoprotein 
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DISCUSSION

The primary findings of this study (Table  2) were no correlation 
between high sensitivity troponin I level with CTFC with p>0.05. 
Wanamaker et  al. found that the degree of troponin elevation during 
admission is a strong and independent predictor of in‐hospital 
mortality for patients underwent PPCI. Markedly elevated of troponin 
levels during admission had higher mortality rates by the clinical risk 
model. If using non high-sensitivity troponin assay, the elevation of 
troponin could be detected by 3–4 hours from the onset of myocardial 
infarction with a peak level were between 12 and 24 hours depends on 
the successfulness of reperfusion [15].

Gibson et al. found that lower CTFC of the IRA immediately after PCI 
had a correlation with better improvement in function of left ventricle 
[16,17]. The other study also found a positive relationship between 
CTFC and wall motion score index [18]. Wanamaker et al. suggested 
higher CTFC with 90 min after fibrinolytic had a correlation with higher 
cardiac adverse event [15]. Gibson et al. in 1998 reported a higher CTFC 
in ACS patients who died after underwent PCI procedure compared 
survived group [18]. From the SPEED (GUSTO-4 Pilot) trial, the cut off 
CTFC analysis confirmed that the TIMI flow-grade data were normal if 
below 30 frames [19].

From Chinese acute myocardial infarction (CAMI) register, its found 
patients who had primary percutaneous coronary intervention (PCI) 
were relatively younger patients [20]. In this study was found the older 
patients group had higher cTFC compare with younger patients. The 
Western Denmark registry reported that TIMI III flow was achieved 
in 86.3% older patients and 83.3% in younger patients. However, the 
older patients had a higher 30-day and 1-year mortality rates in after 
STEMI. It could be associated with several comorbidities and history of 
previous cardiac ischemic event which affected left ventricular function 
which may responsible to worse prognosis [21].

This study also found that the prevalence of STEMI was higher in male 
than female patients. Lu et al. reported that 75.8% were men and 24.2% 
were women with a men-to-women ratio of 3:1 from all of 13,591 
STEMI patients. Without seen of presenting diagnoses, male gender 
had a higher incidence in all ACS groups if being compared to female. 
However, in STEMI male gender men were outnumbered by female, if 
we compare with the NSTE-ACS groups [22].

Limitation
This study could not address causality, and the results should be 
counted as hypothesis-generating because of the retrospective nature 
of the study. Fewer samples are collected because not every data were 
available for every patient. Patient samples are only taken in a short 
duration of time, which is 1 year.

CONCLUSION

Troponin I level at first presentation before revascularization did 
not show a significant correlation with coronary flow result after 
revascularization by PPCI in STEMI patients.

ACKNOWLEDGMENT

The authors would like to thank Andalas University and Integrated 
Heart Service Installation RSUP Dr. M. Djamil Padang, West Sumatera 
for providing the facilities to conduct the research. 

AUTHORS’ CONTRIBUTION

Masrul Syafri concepted the research, provided the methods, collected 
the data, and authored the manuscript. Eryati Darwin and Eti Yerizel 
managed the literature searches and interpreted the data. Hardisman 
designed the study and performed the statistical analysis.

CONFLICTS OF INTEREST

The authors have declared that they have no conflicts of interest with 
respect to current research.

AUTHORS’ FUNDING

No any source of support for the authors to disclose and all the works 
are supported by the authors

REFERENCES

1.	 Gurbuz AS, Ozturk S, Efe SC, Yilmaz MF, Yanik RE, Yaman A, 
et al. Heparanase is a predictive marker for high thrombus burden in 
patients with ST-segment elevation myocardial infarction. Biomarkers 
2019;24:600-6.

2.	 Häcker U, Nybakken K, Perrimon N. Heparan sulphate proteoglycans: 
The sweet side of development. Nat Rev Mol Cell Biol 2005;6:530-41.

3.	 Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, 
Bueno H, et al. 2017 ESC Guidelines for the management of acute 
myocardial infarction in patients presenting with ST-segment elevation: 
The task force for the management of acute myocardial infarction in 
patients presenting with ST-segment elevation of the European society 
of cardiology (ESC). Eur Heart J 2018;39:119-77.

4.	 Trihono T. Riset Kesehatan Dasar 2013. Jakarta: Badan Penelitian dan 
Pengembangan Kesehatan Departemen Kesehatan Republik Indonesia; 
2013. p. 1-306.

5.	 Dharma S. Infark miokard akut disertai elevasi segmen ST: Patologi, 
patofisiologi dan gambaran klinis. In: Buku Ajar Kardiovaskular. 
Vol. 2. Jakarta, Indonesia: Sagung Seto; 2017. p. 153-9.

6.	 Baxter R, Hastings N, Law A, Glass EJ. Effect of remote ischemic 
conditioning on clinical outcomes in patients presenting with a 
ST-segment elevation myocardial infarction undergoing primary 
percutaneous coronary intervention. Eur Heart J 2008;39:561-3.

7.	 Schmidt MR, Rasmussen ME, Bøtker HE. Remote ischemic 
conditioning for patients with STEMI. J Cardiovasc Pharmacol Ther 
2017;22:302-9.

8.	 Steg PG, James SK, Atar D, Badano LP, Blomstrom-Lundqvist C, 
Borger MA, et al. ESC guidelines for the management of acute 
myocardial infarction in patients presenting with ST-segment elevation. 
Eur Heart J 2012;33:2569-619.

9.	 Brener SJ, Dizon JM, Mehran R, Guerchicoff A, Lansky AJ, 
Farkouh  M, et al. Complementary prognostic utility of myocardial 
blush grade and ST-segment resolution after primary percutaneous 
coronary intervention: Analysis from the HORIZONS-AMI trial. Am 
Heart J 2013;166:676-83.

10.	 Vakili H, Sadeghi R, Rezapoor P, Gachkar L. In-hospital outcomes 
after primary percutaneous coronary intervention according to left 
ventricular ejection fraction. ARYA Atheroscler 2014;10:211-7.

11.	 Bagai A, Huang Z, Lokhnygina Y, Harrington RA, Armstrong PW, 
Strony J, et al. Magnitude of troponin elevation and long-term clinical 
outcomes in acute coronary syndrome patients treated with and without 
revascularization. Circ Cardiovasc Interv 2015;8:e002314.

12.	 Kim JY, Jeong MH, Ahn YK, Moon JH, Chae SC, Hur SH, et al. 
Decreased glomerular filtration rate is an independent predictor of in-
hospital mortality in patients with ST-segment elevation myocardial 
infarction undergoing primary percutaneous coronary intervention. 
Korean Circ J 2011;41:184-90.

13.	 Chesebro JH, Knatterud G, Roberts R, Borer J, Cohen LS, Dalen J, 
et al. Thrombolysis in myocardial infarction (TIMI) trial, Phase I: A 
comparison between intravenous tissue plasminogen activator and 
intravenous streptokinase. Clinical findings through hospital discharge. 
Circulation 1987;76:142-54.

14.	 Gibson CM, Cannon CP, Daley WL, Dodge JT, Alexander B, Marble SJ, 
et al. TIMI frame count: A quantitative method of assessing coronary 
artery flow. Circulation 1996;93:879-88.

15.	 Wanamaker BL, Seth MM, Sukul D, Dixon SR, Bhatt DL, Madder RD, 
et al. Relationship between troponin on presentation and in-hospital 
mortality in patients with ST-segment-elevation myocardial infarction 
undergoing primary percutaneous coronary intervention. J Am Heart 

Table 2: The result of Spearman’s analysis

Variable Corrected TIMI frame count
Troponin I (mcg/mL) r=−0.092a

p=0.371
n=96

aSpearman’s correlation test



66

Asian J Pharm Clin Res, Vol 13, Issue 11, 2020, 63-66
	 Syafri et al.

Assoc 2019;8:e013551.
16.	 Hamada S, Nishiue T, Nakamura S, Sugiura T, Kamihata H, Miyoshi H, 

et al. TIMI frame count immediately after primary coronary angioplasty 
as a predictor of functional recovery in patients with TIMI 3 reperfused 
acute myocardial infarction. J Am Coll Cardiol 2001;38:666-71.

17.	 Gibson CM, Murphy SA, Rizzo MJ, Ryan KA, Marble SJ, McCabe CH, 
et al. Relationship between TIMI frame count and clinical outcomes 
after thrombolytic administration. Thrombolysis in myocardial 
infarction (TIMI) study group. Circulation 1999;99:1945-50.

18.	 Gibson CM, Goel M, Cohen DJ, Piana RN, Deckelbaum LI, Harris KE, 
et al. Six-month angiographic and clinical follow-up of patients 
prospectively randomized to receive either tirofiban or placebo during 
angioplasty in the RESTORE trial. Randomized efficacy study of 
tirofiban for outcomes and restenosis. J Am Coll Cardiol 1998;32:28-34.

19.	 Herrmann HC, Moliterno DJ, Ohman EM, Stebbins AL, Bode C, 
Betriu A, et al. Facilitation of early percutaneous coronary intervention 
after reteplase with or without abciximab in acute myocardial infarction: 

Results from the SPEED (GUSTO-4 Pilot) trial. J Am Coll Cardiol 
2000;36:1489-96.

20.	 Antonsen L, Jensen LO, Terkelsen CJ, Tilsted H, Junker A, Maeng M, 
et al. Outcomes after primary percutaneous coronary intervention 
in octogenarians and nonagenarians with ST-segment elevation 
myocardial infarction: From the Western Denmark heart registry. 
Catheter Cardiovasc Interv 2013;81:912-9.

21.	 Maeng M, Nielsen PH, Busk M, Mortensen LS, Kristensen SD, 
Nielsen TT, et al. Time to treatment and three-year mortality after 
primary percutaneous coronary intervention for ST-segment elevation 
myocardial infarction a DANish trial in acute myocardial infarction-2 
(DANAMI-2) substudy. Am J Cardiol 2010;105:1528-34.

22.	 Lu HT, Nordin R, Ahmad WA, Lee CY, Zambahari R, Ismail O, et al. 
Sex differences in acute coronary syndrome in a multiethnic Asian 
population: Results of the Malaysian national cardiovascular disease 
database acute coronary syndrome (NCVD-ACS) registry. Glob Heart 
2014;9:381-90.


