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Features of changes in plasma ST2 and troponin I levels in patients with NSTEMI,
depending on the nature of the anatomical lesion of the coronary arteries.
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Abstract— The aim of the study is to evaluate the dependence of associations of ST2 and

Troponin I levels on the nature of the anatomical lesion of the coronary arteries.

Materials and methods. We examined 200 patients with NSTEMI aged 38 to 80 years, who
were urgently hospitalized in the Vinnytsya Regional Clinical Center of Cardiovascular
Pathology. All patients underwent laboratory testing of ST2 and Troponin I levels in plasma
by enzyme-linked immunosorbent assay on the first day of hospitalization before coronary

angiography.

Results. In the association of relatively high levels of ST2 and relatively high levels of
Troponin I, there is a positive correlation between the degree of coronary arteries damage,
while in the association of relatively low levels of ST2 and Troponin I, severe stenotic

coronary arteries lesions can be ruled out.

Conclusions. Determining the associations of ST2 and Troponin [ before coronary
angiography allows to predict the degree of stenotic lesions of the coronary arteries and to

determine the expected intervention strategy in patients with NSTEMI.
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Henp nccneqoBaHusl — OLEHUTh 3aBUCHMOCTh acconuanuil ypoBaei ST2 u Tpononuna I ot

XapakTepa aHaTOMUUYECKOI0 NOPa)KeHHUs1 KOPOHAPHBIX apTepHil.
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Martepuansl u Metonbl. O0cnenoBano 200 namuentoB ¢ UM6OnST B Bozpacte ot 38 mo 80
JIET, AKCTPEHHO TOCIUTATU3UPOBAHHBIX B BHWHHHIKWN O0O0NACTHON KIIMHWYECKUHN IIEHTP
CepIECYHO-COCYAUCTOH MAaTONOTMU. Y BCeX MAaIMEHTOB IPOBEACHO J1labopaTOpHOE
uccnenoBanne ypoBHeil ST2 u Tpomonwna | B mimasme ¢ MOMOIIBI0 UMMYHO(MEPMEHTHOTO

aHaJM3a B MIEPBbI JJeHb TOCIIMTAIN3ALMN NIepe] KOpOHApHOH aHruorpadueil.

[Tony4yenHsle pe3ynbTaTel. BeIsABIEHA MONOXKUTENbHAS KOPPEISIHUSA MEXKIY OTHOCUTEIBHO
BBICOKMMH YPOBHAMHU ST2 M OTHOCUTENIbHO BBICOKHMHU YPOBHSIMU TPOIOHHUHA | O cTEneHbIO
MIOBPEXKICHNS KOPOHAPHBIX apTEPHIA, B TO BPEMs KaK B COUYETAHUHU C OTHOCUTEIIBHO HU3KUMU
ypoBHsiMU ST2 u TporoHuHa | BO3HHKHOBEHHE CEpPBE3HBIX CTCHO3ZHPYIOLIUX MOpakKeHHUN

KOPOHAPHBIX apTepuili MOTYT OBITh NUCKITIOUCHBI.

BreiBoapl. Onpenenenne acconuanuii ST2 u TpononnHa | mepea kopoHapHO# aHTHOTpadueit
MO3BOJISIIOT  MPEAINOIOKHUTh HAJMYUEe BBICOKONW CTENEHH CTEHOTHMYECKOIO IOPAKEHUs

KOPOHAPHBIX apTepHuil M ONPEeIUTh CTPATETHIO BMENIaTenbcTBa y manueraTos ¢ UMOnST.

Kitouessie ciosa: UMOnST, tponionud I, ST2, kopoHapHbIe apTepu.
B 905 59909¢00.
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Introduction.

A large number of adverse events and endpoints in NSTEMI remain the focus of study due to
the leading role of myocardial infarction (MI) among the causes of death [4]. In addition to
the immediate consequences after undergoing M1, it is of great interest to study the long-term
prognosis in this category of patients. Despite the achievements of modern science in
treatment, the percentage of patients with an unfavorable prognosis remains quite high, which
encourages further search for clinical and prognostic markers of destabilization of NSTEMI.
The already known markers of myocardial damage have recently received increasing
attention to the growth stimulating factor expressed by gene 2 (ST2) [1]. ST2 plays a key
role in regulating the myocardial response to biomechanical overload in cardiac fibroblasts
and cardiomyocytes and is, in fact, a system that controls cardiomyocyte hypertrophy and

cardiac fibrosis [8].

The aim. The aim of the study is to evaluate the dependence of associations of ST2 and

Troponin I levels on the nature of the anatomical lesion of the coronary arteries.

Materials and methods.

All studies conform to the principles of the Declaration of Helsinki of the World Medical
Association. The study protocol, the form of informed consent of patients and other
documents related to the study were approved at the meeting of the Academic Council of the
National Pirogov Memorial Medical University, Vinnytsya (excerpt from the protocol No. 2
from 27.02.2020). Informed consent to participate in the study was discussed and signed by
all study participants. We examined 200 patients with INSTEMI aged 38 to 80 (mean 62.0 +

0.71, median — 62 and interquartile range — 55 and 70) years, who were urgently hospitalized
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in the Vinnytsya Regional Clinical Center of Cardiovascular Pathology. For all patients
coronary ventriculography (CVG) was performed.

The main criteria for inclusion of patients in the study were: NSTEMI, which emerged for the
first time; age of patients up to 80 years and the patient’s informed consent to participate in
the study. The diagnosis of NSTEMI was established according to the recommendations of
ESC, 2020 [3]. The criteria for exclusion from the study were: 1) STEMI, transferred in the
past and recurrent acute myocardial infarction; 2) age of patients 80 years and older; 3) the
presence of sinoatrial or atrioventricular block II-III degree, implanted or the need for
implantation of an artificial pacemaker; 4) chronic heart failure NYHA-III, IV before the
incident of acute myocardial infarction; 5) diseases of the respiratory system, kidneys and
liver, which were accompanied by signs of pulmonary, renal and hepatic failure; anemic
conditions with a hemoglobin level below 110 g / L; 6) the presence of rheumatic and
congenital heart defects, idiopathic and inflammatory myocardial lesions and 7)
malignancies, severe neuropsychiatric disorders, alcohol abuse. Laboratory testing of ST2
and Troponin [ (Tp I) levels in blood plasma was performed by quantitative enzyme-linked

immunosorbent assay in all patients on the first day of hospitalization before CVG.

Results.

Using the variation statistics method, the ST2 level gradations group were selected.
Thus, the relatively low (RL) corresponded to less than 25, and the relatively high (RH) level
of ST2 to more than 75 persons in the group, respectively. For patients in the main group,
these levels were <26 and> 56 ng / ml, respectively. Instead, the relatively moderate (or

intermediate) ST2 level (RM) for these patients was 26-56 ng / ml [2].

Similar calculations made for the level of Tp I in plasma showed that the average
level of the factor was 7.07 ng / ml at the minimum and maximum values of 0.31 and 18.41
ng / ml, respectively, and the standard deviation of the mean value (o) — 4.84. The median
was 5.96 and the interquartile range was 3.49 and 10.11 ng / ml, respectively. Therefore, the
obtained data showed that in 75% of the examined NSTEMI patients the level of Tp I in
plasma ranged from 3.49 to 10.11 ng / ml. To assess the degree of CA damage, we used our

own severity of atherosclerotic stenosis score in points [2].
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The distribution of the value of the total score of the CA lesion at different
associations of ST2 and Tp I levels in plasma (Fig. 1) showed the the following patterns.
Thus, at different associations of ST2 and Tp I in plasma milder lesions of the CA (<3
points) were registered from 65.8% to 40.5%, while more severe (> 3 points) — from 34.3 to
59, 5% of cases. The largest number of cases with more severe and, accordingly, the smallest
— with milder lesions of the CA, was observed in the association of RH ST2 / RH Tp I
(59.5% vs. 34.2%, 35.0% and 24 , 4% and 40.5% against 65.8%, 65.0% and 75.6%, p
according to the criterion ¥2 was 0.03, 0.03 and 0.002, respectively).

O Total score of CA lesion <=3 (n=97) B Total score of CA lesion >3 (n=59)
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Fig.1 The total score of CA lesions depending on the association of ST2 and Tp I levels
in plasma in patients with NSTEMI
Notes:

RL and RH — relatively low and relatively high levels in plasma, respectively;

It was observed that the largest number of different correlations with CVG indicators
was determined for associations of ST2 and Tp I levels, which combined the same category
of plasma factor level - RL ST2 /RL Tp I and RH ST2 / RH Tp 1. A positive was determined
correlation of RL ST2 / RL Tp I association with the absence of atherosclerotic plaques in the
pool left anterior descending artery (LAD) (R = 0.15, p = 0.04), left circumflex artery (LCx)
(R=0.21, p = 0.003) and the absence of hemodynamically significant stenosis (HSS) CA (R

=0.19, p=0.01). In addition, this association found a negative correlation with the presence
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of HSS LAD (R =-0.17, p = 0.02) and the presence of 2 vascular lesions CA (R =-0.18, p =
0.01), as well as the nature of the LCx lesion in points (R =-0.16, p = 0.01) and the total CA
lesion score (R =-0.16, p = 0.02) (Tab. 1).

The highest correlations of the RL ST2 / RL Tp I association were registered with the
absence of atherosclerotic plaques in LCx and the absence of HSS CA. Based on the data
obtained, it should be assumed that the presence of RL ST2 / RL Tp I association in NSTEMI

patients precludes severe CA lesions.

In turn, the presence of the association RH ST2 / RH Tp I revealed positive
correlations with the presence of HSS right coronary artery (RCA) (R=0.17, p=0.01), LAD
(R=0.15,p=10.03) and LCx (R =0.21, p = 0.003) and the presence of 3 vascular lesions CA
(R=0.23, p=0.001), as well as the nature of the lesion LCx in points (R =0, 23, p = 0.0009)
and the total CA score (R = 0.21, p = 0.004). In addition, a negative correlation was found
between the RH ST2 / RH Tp I association and the absence of atherosclerotic plaques in the
LCx (R=-0.27, p=0.0001).

Thus, the results of the analysis showed that the biochemical association RH ST2 /
RH Tp I identified in NSTEMI patients is accompanied by more severe CA lesions compared

to other analyzed associations.

Discussion.

As a result of our study, we found a positive correlation between ST2 and Tp I levels
and the degree of coronary artery disease. The results of such studies were based on
determining the degree of damage to the coronary arteries on the Hensini score and assessing
the risk of major adverse cardiac events (MACE) in this category of patients [9, 10, 11, 12]. It
was found that increasing levels of these biomarkers directly affect the increase in MACE

and reduce the one-year survival of patients with myocardial infarction.

Previous studies have also shown that marked increases in Tp I in patients with
NSTEMI have been associated with more severe clinical manifestations and culprit stenotic
lesions with more complex morphological features on coronary angiography [7]. However,
these studies did not assess ST2 levels and there are no data to predict the development of

MACE. Instead, there is information that apelin-12 affects Tp I levels in the acute phase of
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MI, while in the non-acute phase low levels of apelin are associated with a high frequency of

MACE [5].

Also, some studies have found a significant moderate positive correlation between
high specific Tp I levels and the complexity of coronary artery lesion, as assessed by the
SYNTAX score. However, a weak correlation was found between this biomarker and the

clinical prognostic scores of TIMI and GRACE [6].

Thus, there is an indisputable positive correlation between the degree of CA damage
and the increase in the levels of biomarkers that characterize myocardial damage.
Determination of these biological markers will allow not only to predict the nature of CA

lesions, but also to predict the likelihood of MACE in this category of patients.

In addition, we first analyzed the associative relationship of ST2 and Tp I levels,
markers that reflect the processes of myocardial damage and fibrosis, with the degree of
coronary arteries lesions. This analysis convincingly demonstrated not only the relationship
between these parameters, but also the fact that the association of relatively elevated levels of
ST2 and Tp I should expect more significant damage of the coronary arteries, which in turn is

associated with an increased risk of adverse events.

Conclusions.
1. It is established that at association of relatively high level of ST2 and relatively high level

of Tp I there is a positive correlation of degree of lesions of CA.

2. No correlations have been established between relatively low ST2 and relatively high Tp I

associations.

3. Associations of relatively low levels of ST2 and Tp I exclude severe stenotic lesions of the

CA.

There is no conflict of interest.
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Table 1. Spearman's rank correlation between associations of levels of ST2 and Tp [ in
plasma with CVG indicators in patients NSTEMI

CVG indicators Spearman R P-value
RL ST2/RL Tp l'in plasma (yes - 1, no - 0)
Absence of plaques in LAD (yes - 1, no - 0) 0,15 0,04
Availability HSS in LAD (yes - 1, no - 0) -0,17 0,02
Absence of plaques in LCx (yes - 1, no - 0) 0,21 0,003
The nature of the LCx lesion in points (0-3) -0,16 0,01
The presence of 2-vascular lesions CA
(5o - 1. 10 - 0) -0,18 0,01
Absence HSS CA (yes - 1, no - 0) 0,19 0,01
Total CA score (0-9) -0,16 0,02
RL ST2/RL Tp l'in plasma (yes - 1, no - 0)
No reliable relationships (p <0.05) were found
RH ST2/RH Tp I in plasma (yes - 1, no - 0)
The presence of 3-vascular lesions CA
(yes - 1, 10 - 0) -0,19 0,007
RH ST2/RH Tp I in plasma (yes - 1, no - 0)

The presence HSS RCA (yes - 1, no - 0) 0,17 0,01
The presence HSS LAD (yes - 1, no - 0) 0,15 0,03
Absence of plaques in LCx (yes - 1, no - 0) -0,27 0,0001

The presence of LCx (yes - 1, no - 0) 0,21 0,003




Sapporo Medical Journal

Volume 56, Issue 02, February, 2022

The nature of the lesion LCx (0-3) 0,23 0,0009
The presence of 3-vascular lesions CA
0,23 0,001
(yes - 1,n0-0)
Total CA score (0-9) 0,21 0,004

Note: CA — coronary artery, HSS — hemodynamically significant stenosis, RCA — right
coronary artery, LAD — left anterior descending artery, LCx — left circumflex artery.



