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Abstract
Background and Objectives:
The cardiac troponin provides useful information for the extent of injury suffered by the myocardium

and left ventricular systolic dysfunction. We sought to assess the role of admission troponin I level in
patients with acute ST-elevation myocardial infarction to predict early Left Ventricle systolic

dysfunction and regional wall motion abnormality diagnosed by Transthoracic Echocardiography.

Patients and Methods
In a cross sectional study of 52 consecutive patients (37 male, 15 female), their mean age (60.6 +

13.3) years with acute ST elevation myocardial infarction who had been admitted to the Coronary
Care Unit at Hawler Teaching Hospital from October 2016 to April 2017 were enrolled in this study.
Patients were classified according to their initial troponin I level in to: Normal troponin I (< 0.5
ng/ml), Medium troponin I (1 to 3 times the upper normal level) and high troponin I (3 times the
upper normal level). Transthoracic echocardiography was done to assess the left ventricular systolic

function and regional wall abnormalities.

Results
High troponin | level was associated with high Global Registry for Acute Coronary Events (GRACE)

score (p = 0.002), and high frequency rate of left ventricular regional wall abnormalities (p=0.025).
Patients with higher troponin | has higher frequency of left ventricular systolic dysfunction but

without statistical significant value.

Conclusion
Elevated troponin | values may predict early left ventricular systolic dysfunction, regional wall

motion abnormality as well as high GRACE score.
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Introduction
Cardiovascular disease (CVD) is now the most common cause of death worldwide®. The global

burden of IHD deaths has shifted to low-and-middle income countries as lifestyles approach those of
high income countries?. Ischemic heart disease is the leading cause of death in Iraq, it kills 27.5
thousand people annually. Iraq is in rank 22 among other country in which there is highest mortality
related to coronary artery disease and the second in Arab countries®. According to the 2016 Iraq

profile in the institute of health metrics and evaluation IHD is the first cause of premature death®.

ST segment elevation myocardial infarction (STEMI) usually occurs when coronary blood flow
stopped abruptly after a thrombotic occlusion of a coronary artery previously affected by

atherosclerosis?.

Cardiac troponin I (cTnl) is a component of the contractile apparatus of myocardial cells and is
expressed almost exclusively in the heart®. it has N-terminal extension (amino acids 1-30) that is not
present in fast Troponin 1 and slow Troponin 1°.

Cardiac troponin has been proven to be a potent, independent indicator of recurrent ischemic
events, and an estimate for the risk of death among patients presenting with acute coronary syndrome
(ACS) 7; it has not only diagnostic, but prognostic importance as well®,  The troponin provides a
window into the heart by allowing the physician to track the extent of injury suffered by the
myocardium. It provides useful information for early risk assessment that is complementary to the

determination of cardiac function and volumes especially in (STEMI) patients®.

Serum troponin | concentration has a strong negative correlation with left ventricular ejection
fraction after first acute myocardial infarction, and hence can be used to assess the left ventricular

ejection fraction (LVEF) in patients with first myocardial infarction (MI)°.

Echocardiography is an important tool for assessment of acute MI because of their ability to detect
wall motion abnormalities or loss of viable myocardium in the presence of elevated cardiac
biomarker values!. the measurement of LVEF has prognostic implications'? ; Reduced LVEF is

associated with greater mortality among patients with coronary artery disease®®.

The Global Registry of Acute Coronary Events (GRACE) investigators have published models
derived from the GRACE registry to predict mortality in-hospital as well as at six months'*. The use
of the GRACE risk score for predicting in-hospital mortality was validated in a contemporary cohort
of patients with STEMI®,

349



The Second International Conference College of Medicine, HMU, 22nd - 24th November, 2017, Divan Hotel - Erbil - Kurdistan, Iraq

The GRACE registry data set has been harnessed to develop a simple, accurate, and widely used
risk-prediction tool, which has been validated in multiple populations. The value of the GRACE risk
score is supported by its inclusion in European and American clinical guidelines on the management
of ACS?,

We sought to assess the role of admission troponin | level on the development of early Left
Ventricle systolic dysfunction (LVSD) and regional wall motion abnormality (RWMA) diagnosed by

Transthoracic Echocardiography in patients with acute STEMI.

Patients and methods
This is a cross sectional study done on patients with first time STEMI who had been admitted to

the coronary care unit (CCU) at Hawler Teaching Hospital from October 2016 to April 2017.

A total 52 consecutive Patients with first attack STEMI of both gender and ages more than 18
years who presented within 24 hours from onset of symptoms and have had no chance to do

percutaneous coronary intervention (PCI) were included in this study.

The following patients were excluded: Patients who had ischemic heart diseases, heart failure, left
bundle branch block, Wolf Parkinson White syndrome, rheumatic heart diseases, congenital heart
diseases, valvular heart diseases, myocarditis, sepsis, anemia, pulmonary embolus, arrhythmias,

stroke, and renal failure.

The term STEMI used when the following criteria meets the diagnosis: detection of a rise of
cardiac troponin I, with Symptoms of ischemia and new ST elevation at the J-point in two contiguous
leads with the cut off points > 0.1 mV in all leads other than leads V2-V3where the following cut off
apply: > 0.2 mV in men or > 0.15 mV in women in the absence of Left ventricular hypertrophy or

Left bundle branch block®.

The risk factors for ischemic heart disease where recorded including diabetes mellitus either
diagnosed on admission by plasma glucose in a random venous sample > 200 mg/dl or fasting

plasma glucose >126 mg/d1*’, or patient already on oral hypoglycemic agents or using insulin.

Hypertension defined as patients already diagnosed or on treatment for hypertension or hospital
reading of systolic blood pressure >140 mmHg and diastolic blood pressure > 90mmHg were

regarded as hypertension?8>,
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Body mass index (BMI) was calculated as weight in kilograms divided by height in meters

squared, over weight was defined as BMI of 25-30; obesity was defined as a BMI of 30 or higher®.

Smoking, family history of ischemic heart disease (IHD) in first-degree relatives was recorded, a

proper history taking, physical and systemic examination had been done for all the patients.

The patients with STEMI who admitted to the CCU within 12 hours of onset of symptoms were
received thrombolytic therapy unless there were an obvious contraindication or patient refused to be
thrombolysed.

Resting electrocardiogram and laboratory studies had been done for all patients, including,

random blood sugar on admission, complete blood count , serum electrolytes, and renal function test.

Venous blood was withdrawn from patients at the time of admission, the blood sample was tested
for Troponin | using Nano-CheckTM AMI Cardiac Test which is an immune chromatography assay
for the quantitative/qualitative determination of the three cardiac markers (cTnl, CK-MB, and
Myoglobin), the normal cut off value for troponin I in our center is <0.5ng/ml according to the kit

reference value with Sensitivity and Specificity of 96.1% and 97.8%.

The time from onset of symptoms to blood sampling for troponin was recorded and Patients were
classified according to their initial troponin | level in to three groups: normal troponin( had no
elevation ,Tn-1 < 0.5 ng/ml), Medium troponin( had Tn-I levels between 1 to 3 times the upper
normal level, 0.5- 1.5 ng/ml) and high troponin (had more than 3 times the upper normal level,
>1.5ng/ml)%.

Our patients were Also had estimated risk of in hospital death according the GRACE risk
score system were eight factors used to calculate the score: age, heart rate, systolic blood pressure,
renal function, congestive heart failure, ST-segment deviation, cardiac arrest, elevated cardiac biomarkers
, The patients are classified in to low (score 49-125), intermediate (score 126- 154),
and high (score 155-319) risk groups?.

Transthoracic two-dimensional Color Doppler Echocardiography had been performed for all
patients within 3 days of admission to the CCU using Vivid E9 GE (2015). Ejection fraction was
determined by 2D guided M-mode approach??. The data gathered for ejection fraction and regional

wall abnormality if present. Left ventricular ejection fractions of <40% are suggestive of heart failure
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with reduced ejection fraction?3; regional myocardial function is assessed on the basis of the

observed wall thickening and endocardial motion of the myocardial segment?,

The three groups were evaluated and compared according to the baseline characteristics of the
study populations (demographic and risk factors), the mean time from onset of symptoms to blood
sampling for troponin level, early in hospital outcome for arrhythmias (ventricular tachycardia,
ventricular fibrillation, atrial fibrillation), cardiogenic shock, pulmonary edema, syncope, bleeding,

mortality, GRACE risk score for in hospital outcome, and echocardiographic findings.

Verbal and written consent obtained from all patients, and this study is approved by the ethical

committee of Kurdistan Board for Medical specialties.

Statistical analysis:
Data were analyzed using the Statistical Package for Social Sciences (SPSS, version 22). Chi

square test of association was used to compare between proportions. When the expected count of
more than 20% of the cells of the table was less than 5, Fisher’s exact test was used. Analysis of
variance (ANOVA) was used to assess the variability between and within the three groups. A post
hoc test (LSD) was used to compare each two groups. A p value of < 0.05 was considered

statistically significant.

Results
Fifty-two patients with acute STEMI had been included in the study. Their mean age were 60.6

+13.3 years, ranging from 23 to 86 year. The median was 60 years (4 patients ,7.7%) were less than
45 years old, and more than half (29 patients,55.8%) aged 45-64 years. The majority (37 patients,
71.2%) were males and (15 patients, 28.8%) were female, (59.6%) of patients had hypertension,
(51.9%) were smoker, (38.5%) were diabetics and (26.9%) had positive family history of IHD, as

shown in table 1.

Table 1.Demographic and clinical characteristics of patients with acute coronary Syndrome

Variables No.(52) (%)
Ages

<45 4 (7.7)
45-64 29 (55.8)
>65 19 (36.5)
Gender

Male 37 (71.2)
Female 15 (28.8)
Smoking 27 (51.9)
Family history 14 (26.9)
Hypertension 31 (59.6)
Diabetes Mellitus 20 (38.5)
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The association between BMI and troponin | was significant (p = 0.004), but in spite of that, the
pattern was not consistent where high proportions of the normal weight and obese had high troponin,
while none of the over-weight patients had high troponin. No significant association was detected
between troponin | level with age, gender, hypertension, smoking and family history of ischemic

heart disease, as shown in table 2.

Table 2. Correlation of risk factors with troponin | level.

Risk Factors Troponin | level ng/ml P
<0.5 0.5-1.5 >1.5
No.18 No.9 No.25
NO (%) No. (%) No. (%)
Age <45 2 (50) 0 0) 2 (50) 0.173*
45-64 12 (41.4) 7 (24.1) 10 (34.5)
>65 4 (21.1) 2 (10.5) 13 (68.4)
Gender Male 14 (37.8) 7 (18.9) 16 (43.2) 0.549
Female 4 (26.7) 2 (13.3) 9 (60)
BMI <25 5 (278) 1 (5.6) 12 (66.7) 0.004*
25-29 7 (77.8) 2 (222) 0 0)
>30 6 (240 6 (24) 13 (52)
Smoking 12 (44.4) 6 (22.2) 9 (33.3) 0.089*
Family history 6 429 1 (21.1) 7 (50) 0.546*
Hypertension 12 (38.7) 3 9.7 16 (51.6) 0.207
Diabetes mellitus 4 (20) 3 (15) 13 (65) 0.133
*Fisher’s exact test. BMI: Body mass index

The associations between troponin | level and almost all early in-hospital outcomes were not

significant as shown in table 3.

Table 3. Correlation of in-Hospital outcomes with troponin I level.

IN-HOSPITAL Troponin | level ng/ml P
OUTCOMES <0.5 0.5-1.5 >1.5

NO (%) No. (%) No. (%)
Ventricular tachycardia 2 (11.1) 0 ) 0 © 0.143*
Ventricular fibrillation 0 0) 0 0) 0 0) NA
Atrial fibrillation 0 0) 0 ) 0 © NA
Ventricular ectopic beat 2 (11.1) 4 (44.4) 4 (16) 0.144*
Pulmonary edema 0 0) 0 ) 5 (20) 0.077*
Bleeding 2 (11.1) O 0) 0 0) 0.143*
Cardiogenic Shock 0 0) 1 (11.1) 3 (12) 0.371*
Syncope 2 (111) O 0) 3 (12) 0.698*
Death 0 0) 1 (1110 1 4) 0.434*

*By Fisher’s exact test
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High troponin | level (>1.5ng/ml) was associated with high GRACE score (>155) were (11
patients, 44%) of those with high troponin level, had high GRACE score, compared with (3 patients,
33.3%) of those of medium troponin level (0.5-1.5ng/ml), and (4patients, 22.2%) of those with low
troponin level (<0.5ngm/ml) (p = 0.002). as shown in table 4.

Table 4. Correlation of GRACE mortality score with troponin | level.

GRACE mortality Troponin | level ng/ml P
score <0.5 0.5-1.5 >1.5

No. 18 No.9 No.25

NO (%) No. (%) No. (%)
<126 10 (56) O 0) 2 (8) 0.002
126-154 4 (22.2) 6 (66.7) 12 (48)
>155 4 (22.2) 3 (33.3) 11 (44)

GRACE: Global Registry of Acute Coronary Events

The higher the troponin level, the higher the frequency rate of LVSD was observed, but the
difference between the proportions was not significant. The association between troponin level and
RWMA was significant, where it is evident that all of those with medium (9 patients, 100%) and
high troponin level (25 patients, 100%) had RWMA compared with (14 patients, 77.8%) of low
troponin level (p = 0.025). table 5.

Table 5. Correlation of left ventricular systolic dysfunction with troponin I level.

Troponin level ng/ml P

<0.5 0.5-15 >1.5

NO (%) No. (%) No. (%)
LVSD 4 (22.2) 3 (33.3) 9 (36) 0.617
RWMA 14 (77.8) 9 (100) 25 (100)  0.025*

* By fisher’s exact test
LVSD: Left ventricular systolic dysfunction. RWMA: Regional wall motion
abnormalities
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Disscusion

This study was done as an attempt to evaluate the role of troponin I to predict the development of

early LVSD diagnosed by Transthoracic Echocardiography in patients with first STEMI.

Results showed that the majority of patients (71.2%) were males and (28.8%) were female, this is
consistent with Andreotti et al**who demonstrated that the incidence of ACS is lower in women than
men in all ages and Rosengren et al?® who found that women presented more often with AMI without

ST elevation or unstable angina and less often with STEMI compared to men.

The most common risk factor in the present study was hypertension (59.6%), Smoking (51.9%),
Diabetes mellitus was (38.5 %) while family history of ischemic heart disease was (14 %), which
was similar to EI-Menyar et al®®. in regard to smoking 52%, and family history (13 %.) While
hypertension and diabetes was lower than this study (33 %, 32%).

No significant association was detected between troponin | level with age, gender, hypertension,
diabetes mellitus, family history of IHD, and smoking; this is in parallel with Matetzky et al?’. and
Bhatt et al?®.

The association between BMI and troponin was significant (p = 0.004), but in spite of that, the
pattern was not consistent where high proportions of the normal weight and obese had high troponin,
while none of the over-weight patients had high troponin. While Cepeda-Valery et al*® demonstrated
that obesity was associated with lower peak troponin | as an estimation for infarction size in STEMI

but Bhatt et al?® and Chia et al*°.found no association between troponin | and BMI.

In contrary to other studies, no significant association was found between early in-hospital
outcomes with troponin | level?® 2°, this may be explained by small number of patients in this study,
but it’s worth to mention that higher rate of pulmonary edema, syncope, cardiogenic shock were
observed in patients with high troponin level and all deaths (two cases) were of high and medium

troponin level.

High GRACE score was found in 44% of those with high troponin level, compared with 33.3%
of those of medium troponin level, and 22.2% of those with low troponin level which was
statistically significant (p = 0.002).this is in agreement with Baptista et al**. who found high

correlation between GRACE score and troponin | level (p=<0.001).

This study revealed the higher the troponin level, the higher the frequency rate of LVSD, but the

difference between the proportions was statistically not significant ,while Matetzky et al?’ found that
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the pre discharge LVEF determined by using Simpson’s biplane method was significantly lower in
patients with elevated admission cTnl (p=0.04) This can be explained by the difference in sample
size and the way of estimation of the ejection fraction were we depended on the 2D M-mode method
for the calculation of ejection fraction.

The association between troponin level and RWMA was significant (p = 0.025), where it is
evident that all of those with medium and high troponin level had RWMA compared with 77.8% of
those with low troponin level. This is consistent with Battioni et al®?, and with a study done in Iran
by Hajsadeghi S. et al*® were Cardiac Troponin | Level and regional wall motion score index was
Positively Correlated (P= < 0.001).

Limitations
The main limitation of our study is it’s a small size sample with short duration of follow up.

Conclusion
Elevated troponin I values may predict early left ventricular systolic dysfunction, regional wall

motion abnormality as well as high GRACE risk score in the early phase of admission.
Recommendations :Large-scale multicenter prospective studies needed to farther evaluate the role

of troponin | on early left ventricular systolic dysfunction and farther study to evaluate the role of
BMI on troponin level.

Conflicts of Interest

The authors report no conflicts of interest.

356



The Second International Conference College of Medicine, HMU, 22nd - 24th November, 2017, Divan Hotel - Erbil - Kurdistan, Iraq

References
1- Thomas A. Gaziano, J. Michael Gaziano. Epidemiology of CardiovascularsgDisease. In:Kasper

D, Fauci A, Hauser S,(eds). Harrison's principles of internal medicine, 19e. U.S.A.Mcgraw-hill.2015.
P.2266-1, 1599.iske:

2-Finegold JA,Asaria P,Francis DP. Mortality from ischemic heart disease by country region and
age: Statistics from World Health Organization and United Nations.Int J Cardiol.2013;168:93445.

3- World Health Rankings. Online data source published by WHO 2014.
http://www.worldlifeexpectancy.com/irag-coronary-heart-diseaseists!

4- Rubin R. Profile: Institute for Health Metrics and Evaluation. Lancet 2017; 389: 493

5- Thygesen K, Alpert JS, Jaffe AS, et al. Third universal definition of myocardial infarction. J Am

Rl oi

6- B-Li M. X., Wang X., Sykes B. D. Structural based insights into the role of troponin in cardiac
muscle pathophysiology. J. Muscle Res. Cell Motil. 2014; 25: 559-79

7- Heidenreich PA, Alloggiamento T, Melsop K, McDonald KM, Go AS, Hlatky MA. The
prognostic value of troponin in patients with non-ST elevation acute coronary syndromes: a meta-

Rl

8- Daubert MA, Jeremias A. The utility of troponin measurement to detect myocardial infarction:
review of the current findings. Vasc Health Risk Manag 2010; 6: 691-9.

9- Hallen J, Atar D: A window into your heart: taking cardiac troponin to the next level. Biomark
Med 2010; 4: 889-894.istyi

10- Ahmad M1, Yadaw BK, Sharma N, Varshney AK, Sharma L, et al. Cardiac Troponin | Level in
STEMI and Clinical Correlation with Left Ventricular Dysfunction in Indian Population. J
Cardiovasc Dis Diagn 2013;1:116

11- Amsterdam EA, kirk JD, bluemke DA. testing of low-risk patients presenting to the emergency
department with chest pain. Circulation 2010; 122: 1756-76.sk!

12- Miller AL, Dib C, Li L, Chen AY, Amsterdam E, Funk M, et al. Left ventricular ejection fraction
assessment among patients with acute myocardial infarction and its association with hospital quality
of care and evidence-based therapy use. Circ Cardiovasc Qual Outcomes 2012; 5: 662-71.

13- Solomon SD, Zelenkofske S, McMurray JJ, Finn PV, Velazquez E, Ertl G, et al, Valsartan in
Acute Myocardial Infarction Trial (VALIANT) Investigators. Sudden Death in Patients with
Myocardial Infarction and Left Ventricular Dysfunction, Heart Failure, or Both. N Engl J Med 2005;
352: 2581-88.

14- Granger CB, Goldberg RJ, Dabbous O, Pieper KS, Eagle KA, Cannon CP, et al. Predictors of
hospital mortality in the global registry of acute coronary events. Arch Intern Med 2003; 163: 2345-

(Ll

357



The Second International Conference College of Medicine, HMU, 22nd - 24th November, 2017, Divan Hotel - Erbil - Kurdistan, Iraq

15- Koonsiripaiboon E, Tungsubutra W. Validation of the GRACE risk score to predict in- hospital
mortality in patients with ST segment elevation myocardial infarction in Thailand. J Med Assoc Thai.
2013 ;96:139-45.

16- Verheugt FW. The GRACE registry: how real-life evidence contributes to acute coronary
syndrome guidelines. Eur Heart J. 2015;17:29-31 sks!

17- Pearson ER , McCrimmon RJ. Diabetes mellitus, establishing the diagnosis of diabetes. In:
Walker BR, Colledge NR,(eds). Davidson's principles and practice of medicine,22nd Edition
Churchill Livingstone, London; 2013.p.809

18- James PA, Oparil S, Carter BL, et al. Evidence-based guideline for the management of high
blood pressure in adults: report from the panel members appointed to the Eighth Joint National

19- Global BMI Mortality Collaboration. Body-mass index and all-cause mortality: individual-
participant-data meta-analysis of 239 prospective studies in four continents. Lancet 2016; 388: 776-
86iskri

20-Fuchs S,Kornowski R,Merhan R,Satler LF,Pichard AD,Kent KM et al.Cardiac troponin | level
and clinical outcomes in patients with Acute Coronary Syndrome: The potential role of early
percutaneous revascularization.J AM Coll Cardiol.1999;34:1704-10.

21- O’Gara PT,Kushner FG,Ascheim DD,Casey DE,Chung MK,DE Lemo JA et al. CCF/AHA
guideline for the management of ST-elevation myocardial infarction.Circulation 2013;127:362-425.

22-Lang RM, Badano LP, Mor Avi V,Armstrong A et Al. Recommendations for cardiac chamber
quantification by echocardiography in adults: an update from the American Society of
Echocardiography and European Association of Cardiovascular Imaging. J Am Soc
Echocardiogr.2015:28:1-39.

23-Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Drazner MH et al . 2013 ACCF/AHA
guideline for the management of heart failure.. Circulation 2013 ;128: 240-327.

24- Andreotti F,Marchese N .Women and coronary disease. Heart,2008; 94: 108-16ist!

25- Rosengren A, Wallentin L, Behar A, Battler D. Hasdai. Sex, age, and clinicl presentation of acute
coronary syndromes. Eur Heart J.2004; 25: 663-70its!

26- El-Menyar A, Zubaid M, Shehab A, Bulbanat B, AlBustani N, Alenezi F, Al-Motarreb A, Singh
R, Asaad N, Al Suwaidi J. Prevalence and impact of cardiovascular risk factors among patients
presenting with acute coronary syndrome in the middle East. Clin cardiol. 2011;34:51-8.

27- Matetzky S, Sharir T, Domingo M, Noc M, Chyu KY, Kaul S et al. Elevated troponin I level on
admission is associated with adverse outcome of primary angioplasty in acute myocardial infarction.
Circulation 2000 ;14:1611-6.

28-Bhatt HA,Sanghani DR,Lee D,Julliard KN,Fernaine GA.Predictors of peak troponin level in

358



The Second International Conference College of Medicine, HMU, 22nd - 24th November, 2017, Divan Hotel - Erbil - Kurdistan, Iraq

acute coronary syndrome: prior Aspirin use and syntax score.Int j Angiol.2016;25:54-63.

29.Cepeda V,Slipezuk M,Pressman GS,Morris MD.Association between obesity and infarct size;
insight into obesity paradox.Int j.Cardiol 2013;167:604-6.

30- Chia S, Senatore F, Raffel OC, Lee H, Jang IK. Utility of cardiac biomarkers in predicting infarct
size, left ventricular function, and clinical outcome after primary percutaneous coronary intervention
for ST-segment elevation myocardial infarction. JACC Cardiovasc Interve 2008;4:415-23.

31- Baptista R, Jorge E, Teixeira R, Mendes P, Saraiva F et al. Quantitative troponin elevation
provide incremental prognostic value beyond comprehensive risk stratification in patients with acute
coronary syndromes. Eur Heart J.2010; 31: 947

32- Battioni L, Campos R, Spaletra P, Pedernera G, Conde D, Costabel JP. High-Sensitivity
Troponin for Prediction Myocardial Infarct Size in Patients with ST Segment Elevation. Argent J
Cardiol. 2016 ;84:161-3 sk

33- Hajsadeghi S, Chitsazan M, Chitsazan M, Haghjoo M, Babaali N, Norouzzadeh Z,et al.
Metabolic Syndrome is Associated With Higher Wall Motion Score and Larger Infarct Size After
Acute Myocardial Infarction. Res Cardiovasc Med. 2015; 4: 250-8.

359



