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Abstract

Objectives. In this study, we investigated the relationship between the rate of increase in troponin I levels and in-
hospital cardiovascular endpoints (outcomes) in patients with S7-elevation myocardial infarction (STEMI).
Methods. Eighty-four patients with acute STEMI who received thrombolytic treatment or who underwent primary
percutaneous coronary intervention (PCI) were enrolled. After admission to hospital, delta troponin I levels, which
were determinedby serial measurements after 2, 4, and 6 h of admission, and in-hospital major cardiovascular
events were evaluated.

Results. There were 35 (41.7%) patients in the thrombolytic group and 49 (58.3%) patients in the primary PCI group.
As major cardiovascular endpoints, death from cardiovascular events was seen in 7 (8.3%) patients, stroke/transient
ischemic attack in 2 (2.4%), recurrent ischemia in 5 (6%), arrhythmia in 8 (9.5%), and urgent revascularization was
performed in 5 (6%) cases. In patients with arrhythmia, ventricular fibrillation was seen in 3 (3.6%) patients, atrial
fibrillation in 3 (3.6%), and ventricular tachycardia in 2 (2.4%) patients. The ventricular septal defect was observed
only in 1 (1.2%) patient as a mechanical complication, and the patient underwent urgent surgery. The analysis of
all patients and sub-groups of thrombolytic and primary PCI patients revealed no statistically significant difference
between delta troponin I levels at time intervals of (0-2), (0—4), and (0—6) h and in-hospital major cardiovascular
endpoints (p >0.05).

Conclusion. The analysis of delta troponin I levels is not a predicting factor of in-hospital endpoints (outcomes) in
patients with STEMI treated by thrombolytic therapy or primary PCI. Randomized controlled studies with a larger
study population are needed on this subject.
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Pedepar

Heab. B 3ToM ncciexoBaHuy MBI H3ydYaldl B3aHMOCBSI3b MEXAY CKOPOCTBIO YBEJIMUYCHHS yPOBHS TPOIOHMHA |
Y TOCTINTAJIbHBIMH KapIUOBACKYIIPHBIMU KOHEYHBIMHI TOUYKaMH (MCXOJaMH) y HAaIIMEHTOB C HH(PApKTOM MHOKap-
na ¢ mogbémoM cermenTa ST (STEMI).

MeTtonsi. 84 mannenTa co STEMI, KoTOpsIM OBLITH IPOBEICHBI TPOMOOTUTIHYECKAS TEPATIUS HIIH IIEPBIIHOE Ipec-
KOKHOE KopoHapHOe BMemarenbcTBo (UKB), Obutn BKITIOYECHEI B HcclienoBanue. [locie mocTymieHus B GOIHUITY
OILICHUBAJIA MPUPOCT yPOBHS TPOTIOHMHA |, KOTOPBIH OIpPENesid MyTEM CEPUIHBIX U3MEpeHuit yepe3 2, 4 u 6 1
I0CJIe TOCTIUTAN3AINH, a TAKXKE PETUCTPHPOBAIIN TSDKENbBIE CEPASTHO-COCYANCTHIE COOBITHS 3a MEPHO]] CTAIHO-
HapHOTO JICUCHHUS.

PesyabTarhl. 35 (41,7%) manueHTOB OBUIH BKJIIOUEHBI B TPYMNITY TPOMOOIHTHYECKOH TepanuH, 49 (58,3%) mann-
eHTOB — B rpynmy nepsuyHoro YKB. Cpeny 0CHOBHBIX CEpAEYHO-COCYANCTHIX KOHEUHBIX TOYEK CMEPTH OT cep-
JIEYHO-COCYANCTHIX COOBITHI 3apeructpupoBaHa y 7 (8,3%) manueHToB, HHCYIBT/TPAaH3UTOPHAS HIIEMHYECKas
ataka —y 2 (2,4%), peunauBupyiomas umemMust — y 5 (6%), aputmus — y 8 (9,5%), skcTpeHHast peBacKyIsipu-
3anus mpoBeneHa B 5 (6%) ciydasx. Y ManueHToB ¢ apuTMuel Gpuoprsanus xKeayqoukoB otMeueHa y 3 (3,6%)
yenoBek, Gudpmsinus npencepauii —y 3 (3,6%), sxxenynoukoBas Taxukapaus —y 2 (2,4%) nanuentos. [edext
MEXIKEITyTOYKOBOM MEPETOPOAKN KaK MEXaHHIECKOe OCJIOKHEeHHe 3adurcupoBad Toabko y 1 (1,2%) manuenra,
IIpH 3TOM OblIa IPOBECHA CPOYHAS ONEepanns. AHAIN3 BCEX NMAIIUEHTOB U UX MOATPYIII C TPOMOOTUTHYECKON Te-
panueii u nepBuyHbIM YKB He BBISIBUII CTATUCTUYECKH 3HAUUMOM pa3HULIBI MEXAY IPUPOCTOM YPOBHSI TPOIIOHHU-
Ha | B0 BpemeHHBIX nHTepBanax 0—2, 0—4 u 0—6 9 1 9acTOTON pa3BUTHUS TOCITUTAIBHBIX KApAHOBACKYIISIPHBIX KO-
HEYHBIX Touek (p >0,05).

BrbiBoa. AHanu3 npupocTa ypoBHS TPONOHKHA | He SIBIISIETCSI TPOTHOCTHYECKUM (DaKTOPOM TOCTIUTATIBHBIX KOHEU-
HBIX TOYeK (1cxonoB) y manuerToB ¢ STEMI, monydaBmmx TpoMOOIUTHYECKYIO Tepanuio win nepsuanoe YKB;
HEO0OXO0MMO MPOBEICHNE PAaHAOMHU3HPOBAHHBIX KOHTPOJINPYEMbIX HCCICIOBAaHUH C ydacTHeM OOJIBIION MOMyJIs-
LM TTAIUEHTOB.

KuroueBsle ci1oBa: MpupocT TpormoHuHa [, nHapKT MEOKapaa ¢ mogpEMOM cerMeHTa ST.

Just uuTupoBanus: Opkad A., Antyr O., Cenpuyk S. u np. CBsA3b MeX 1y IPHPOCTOM YPOBHS TPOIIOHHHA | M TOCTIUTATIBHBI-
MU KapAUOBACKYJIAPHBIMH UCXOJaMU IIPU OCTPOM WH(pAPKTE MHOKapaa ¢ mogbéMomM cermernta S7T. Kazanckuil meo. oc. 2019;

100 (5): 740—745. DOI: 10.17816/KMJ2019-740.

Introduction. Today, cardiovascular diseases are
the most common cause of mortality and morbidity
[1]. In recent years with the advances in S7-elevation
myocardial infarction (STEMI) treatment, 30-day
mortality has reduced to <6% in thrombolytic
treatment patients and <4% in primary percutaneous
coronary intervention (PCI) patients [2]. Troponin I
(cTn-I) is an infraction indicator exclusive to the
myocardial muscle and cI'n-I blood levels increase
within 2—4 h after acute myocardial infarction, peak
at the 24™ hr, remain high for 2-3 weeks [3], and
provide important information for the diagnosis of
myocardial infarction and prognosis [4].

Reichlin et al. (2011) identified that absolute and
relative increase in cIn-I levels were useful in the
diagnosis of acute myocardial infarction [5]. Earlier
studies have revealed a strong relationship between
peak cIn-I levels and cardiovascular events in
myocardial infarction [6]. However, the relationship
between the rate of increase in cIn-I levels and
cardiovascular endpoints in acute myocardial
infarction is unknown.

The purpose of our study was to compare the
relationship between relative increase of troponin-I
levels calculated in STEMI patients and in-hospital
cardiovascular endpoints.

Subjects and method. FEighty-four patients
admitted to the Sakarya University Training and
Research Hospital Cardiology Clinic between 2011
and 2013 with acute STEMI, thrombolytic or primary
PCI was performed by scanning retrospective
file records of patients. There were 35 patients in
thrombolytic group and 49 patients in primary
PCI group. The patients who were included in the
study, except for the deaths, were followed up for
an average of 5-7 days in the Coronary Intensive
Care Unit for 2-3 days. Laboratory values and serial
cIn-I measurements at 2, 4, and 6 h after admission
were obtained. Extension of the door-balloon time
up to 120 minutes in STEMI reduced the number of
patients receiving thrombolytic therapy and limited
the number of patients included in the study. Since the
authors are not aware of any studies in that exprole
the predicting value of early changes in troponin
levels regarding in-hospital cardiac outcomes in
STEMI patients, the sample size was not calculated.

Approval of the Sakarya University Medical
Faculty Ethics Committee was obtained for the
study protocol.

Inclusion Criteria.

1. Presence of ischemic chest pain with the
duration not exceeding 4 h.
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Table 1. Demographic and clinical properties of the cases included in the study

Parameters Total (n=84) Thrombolytic (n=35) PCI (n=49) p value

Age, years 58.8£11.9 60.3+£12.9 57.8+11.2 0.484
Sex

Male 65 (77.4) 26 (74.3) 39 (20.4) 0.567

Female 19 (22.6) 9(25.7) 10 (79.6)
BMI, kg/m? 27.5£2.7 27.6£3 27.5+2.5 0.968
Systolic BP, mm Hg 123421 120+19 126421 0.215
Diastolic BP, mm Hg 73+10 72+10 74+10 0.374
Hypertension, % 38(45.2) 18 (51.4) 20 (40.8) 0.170
Diabetes Mellitus, % 22 (26.5) 12 (34.3) 10 (20.8) 0.335
Hyperlipidemia, % 23 (27.4) 11 (31.4) 12 (24.5) 0.482
Smoking, % 48 (57.1) 23 (65.7) 25(51) 0.180
CAD history, % 9 (10.7) 2(5.7) 7 (14.3) 0.210
Family history, % 13 (15.5) 5(14.3) 8(16.3) 0.799
Ejection fraction, % 43+9 42+7 44+10 0.413
Killip class, 2-3, % 8(9.5) 4(11.4) 4(8.2) 0.615
Symptom onset duration 2.6£1.4 2.4+£15 2.8+1.4 0.496
Hospitalization duration 4.7+1.6 4.4+1.9 49+1.4 0.243
MI localization

Anterior MI (%) 15 (17.9) 7 (20) 8(16.3)

Anteroseptal, MI % 8(9.5) 5(14.3) 3(6.1)

Inferior MI, % 45 (53.6) 15 (42.9) 30(61.2) 0.130

Lateral MI, % 3(3.6) 3(8.6) 0(0)

Extensive Anterior MI, % 13 (15.5) 5(14.3) 8(16.3)

Data are represented as mean =+ standard deviation and n (%).

2. STEMI patients diagnosed with a >2-mm
ST segment elevation in at least two consecutive
chest derivations or a >1-mm S7 segment elevation
in extremity derivation.

3. Patients who had undergone thrombolytic or
PCI intervention.

Exclusion Criteria. Patients with a serious
concomitant disease, cancer diagnosis, active
inflammatory disease, renal insufficiency
(creatinine clearance <60 mL/min), myocarditis,
and pulmonary embolism, and patients exposed to
trauma were excluded.

The cTIn-I levels were quantitatively measured
in venous blood samples of patients at the time
of admission and at 2, 4, and 6 h after admission
by chemiluminescence (Abbott-Architect 1000
device).The delta troponin I coefficient was
calculated by dividing the difference of cTn-I
at time interval of 0-2, 0—4, and 0—6 h by basal
troponin levels [(follow-up troponin-basal
troponin)/basal troponin]. The patients below and
above the median value were separated into two
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groups and the difference between the in-hospital
cardiovascular endpoints between the groups was
investigated. Thrombolytic treatment and primary
PCI patients were compared in the sub-group
analysis.

Statistical Analysis. Statistical analyses were
performed using SPSS 18.0 computer statistics
package software. Categorical variables are
represented as either numbers or percentages, and
continuous variables are represented as mean +
standard deviation (SD). A chi-square test was
used for comparing categorical variables. For
comparing continuous variables, first, parameters
were checked for normality of distribution by using
the Kolmogorov—Smirnov test. A Mann—Whitney
U test was used for comparing non-normally
distributed data between the two groups. An
independent sample t-test was used for comparing
the data with normal distribution. p <0.05 was
considered statistically significant.

Results. Eighty-four patients (65 men, 19 wo-
men; mean + SD age: 58.9+11.9 years; mini-
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Table 2. Laboratory findings of the cases included in the study

Parameters Total (n=84) Thrombolytic (n=35) PCI (n=49) P value
Creatinine, mg/dL 0.9+0.1 0.88+0.1 0.92+0.2 0.316
Creatinine Clearance, mL/min/1.73 m?) 102+27 102+30 100+25 0.955
LDL-Cholesterol, mg/dL 125449 11634 131£57 0.199
HDL-Cholesterol, mg/dL. 40+9 38+10 41+9 0.064
Hemoglobin, g/dL. 14+1.7 13.842.1 14.2+1.5 0.422
PLT, K/mL 269+64 266+73 272457 0.674
Albumin 4.2+0.4 4.2+0.4 4.1+0.4 0.274
Uric acid 5.3+1.5 5.1+1.4 5.4+1.6 0.487
Admission Blood Sugar 170£79 175+83 16677 0.618
Admission Potassium 4.2+0.4 4.2+0.4 4.3+0.4 0.298
Data are represented as mean + standard deviation.
Table 3. Delta value and in-hospital endpoints of the cases included in the study
Parameters Delta cT_n—I (0-2), Delta cT_n-I (0-4), Delta cT_n-I (0-0),
n=84 p n=81 p n=79 p
MEDIAN VALUES <21 >21 <124 >124 <193 >193
Cardiovascular death 6 1 0.056 3 1 0.317 2 1 0.602
Re-infarction 0 0 — 0 0 — 0 0 —
Recurrent ischemia 4 1 0.184 1 3 0.293 1 3 0.269
Eelz/l;:srgﬁﬁl?ilzation 4 1 0.184 1 3 0.293 1 3 0.269
Cardiac insufficiency 2 0 0.162 1 1 0.986 1 1 0.957
Cardiogenic shock 6 1 0.056 3 1 0.317 2 1 0.602
Arrhythmia 6 2 0.157 6 1 0.052 6 1 0.061
Stroke/TTA 0 2 0.143 1 1 0.986 1 1 0.957
g’éi‘:ﬁﬁ‘;ﬁf‘én 1 0 0326 1 1 0.320 1 0 0333

mum and maximum age: 33 and 84 years,
respectively) receiving thrombolytic or primary
PCI treatment for STEMI diagnosis were included
and the relationship between delta troponin-I
levels and in-hospital cardiovascular endpoints
was studied.

Thirty-five (41.7%) patients received thrombo-
lytic treatment and 49 (58.3%) patients received
primary PCI treatment. Demographic, clinical,
and laboratory characteristics of the included
patients are provided in table 1. No statistically
significant difference was observed between
thrombolytic and primary PCI treatment
groups in terms of demographic and clinical
characteristics (p >0.05). The reperfusion was
achieved in 24 (85.7%) patients receiving fibrino-
lytic treatment and 47 (95.9%) patients with
primary PCI treatment. No statistically significant
difference was observed between thrombolytic

and primary PCI treatment groups in terms of
reperfusion (p >0.05).

The analysis of all patients and sub-groups of
thrombolytic and primary PCI patients revealed
no statistically significant difference between delta
troponin I levels at time intervals of 0-2, 0—4,
and 0—6 h and in-hospital major cardiovascular
endpoints (p >0.05).

Demographic and clinical properties (see
table 1), Laboratory findings (table2) and Delta
value and in-hospital endpoints (table 3) are shown
in tables 1-3.

Discussion. This study showed that cIn-I levels
at the time of admission and at 2, 4, and 6 h after
admission and delta troponin-I levels calculated
from cTn-I levels are insufficient for predicting in-
hospital cardiovascular endpoints.

Delta troponin I levels were defined as the
absolute and relative (percentage) changes in cIn-I
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levels at admission and at different hours after
admission. In the literature, the studies with delta
troponin often did not include STEMI patients and
patient groups for whom thrombolytic therapy is
chosen as reperfusion strategy were generally
excluded from the studies.

Although a high cIn-I level is known to have
a relation with poor prognosis, there are a limited
number of studies that have assessed the relationship
among early dynamic changes in cIn-I levels,
prognosis, and clinical data. Such studies have
been mainly conducted to test the direction that can
provide diagnostic verification and differentiation
in secondary causes in non-S7 elevation acute
coronary syndrome patients. Therefore, troponin
monitoring with shorter intervals is recommended
as novel approach instead of troponin monitoring
with 6- to 8-hour intervals in acute coronary
syndrome diagnosis through cIn-I levels [7-13].

In this regard, Reichlin et al (2011) evaluated
the highly sensitive cI'n-T and cTn-I parameters
measured at the time of admission and at 1 and
2 h after admission in 836 patients with acute
myocardial infarction (AMI). The authors claimed
that absolute changes could be more valuable than
relative changes for diagnostic verification in AMI
patients and that absolute changes could be more
important in terms of criteria for the differentiation
of secondary causes that may also cause cTn-I
elevation [5].

Apple et al. (1999) claimed that defining delta
troponin I levels calculated by measuring cIn-I
levels at the time of admission and at 6 and 24 h
after admission increases the clinical specificity
and diagnostic accuracy in patients admitted with
symptoms of acute coronary syndrome and that
these values could be used more effectively for risk
evaluation [11].

Sanchis et al. (2015) measured h-cTnT in
601 patients who had acute coronary syndrome
before diagnosis without S7-segment elevation
at the time of admission and within first 6 h and
determined maximum h-cTnT and delta h-cTnT
levels. The authors observed that patients with high
maximum h-cTnT levels could have an abnormal
angiogram and poor prognosis; patients with low
maximum h-cTnT and delta h-cTnT levels had no
significant coronary stenosis [14].

In the literature, there are no studies investi-
gating the relationship of in-hospital and long-term
clinical endpoints with prognosis in acute coronary
syndrome patients by studying the delta troponin I
parameter.

Therefore, we believe that our study is the first
such one in the literature. We found no statistically
significant difference between delta troponin
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levels and in-hospital endpoints for both of the
groups. We attribute these findings to the higher
cIn-I levels in STEMI patients compared toother
acute coronary syndromes, as well as to variable
increase in cIn-I levels depending on the location
of MI, presence of apparent cIn-I increase despite
the absence of complications in many cases, and
the fact that cardiac cTn-I levels are affected by
percutaneous coronary intervention.

Conclusion. In conclusion, the analyses of
delta troponin levels are insufficient to predict
in-hospital endpoints (outcomes) in patients with
STEMI treated by a thrombolytic therapy or
primary PCI. Randomized controlled studies with
a large population are needed in this subject.

Limitations of the study. Because this was
a single-center study, the results obtained cannot
be generalized; multi-center prospective studies
are needed. Another limitation is the small number
of patients and the retrospective design of the
study; therefore, it includes all the disadvantages
of retrospective studies.
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