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ABSTRACT

According to the World Health Organization, the diagnosis
of acute myocardial infarction (AMI) is based on two of the
three main criteria: changes in the ECG (up to 25% of
myocardial infarctions are not reflected in the ECG),
anginous pain, and increased markers of myocardial
necrosis. In 2000, the European Scientific Society and the
American College of Cardiology made a correction to the
definition of AMI, according to which the determining factor
in the diagnosis of AMI is the detection of an increased level
of specific markers of myocardial necrosis — cardiac
troponins in the blood. Troponin is a protein that is part of
myofibrils. Cardiac troponin contains three subunits: T, I,
and C. Troponin C is non-specific for the myocardium, in
contrast to the T and I subunits, whose structure in the
contractile fibers of cardiomyocytes differs from similar
proteins of other muscle cells. The widespread use of the
determination of cardiac troponins in the blood
significantly increased the detection of AMI (by 30-200%).

Until recently, it was believed that troponins enter the
blood only as a result of the death of cardiomyocytes.
However, in recent years, it has been shown that troponins
can penetrate into the interstitial space, and then into the
blood, when cardiomyocytes are damaged with an increase
in the permeability of their cell membranes, which can be
caused not only by AMI, but also by conditions accompanied
by hyper production of pro-inflammatory cytokines (tumor
necrosis factor-q, interleukin-1, etc.).

The aim of this study was to analyze the final diagnoses in
patients with increased cardiac troponin-T levels without a
clinical picture and characteristic ECG changes in AMI.
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Materials and methods
The study included 54 patients (36 men, 18 women, aged 54

to 87 years, on average-69.8+11.2). The inclusion criterion

Table 1 Mortali

Total

of patients included in the stud
Number of

was an increase in the level of cardiac troponin-T above the
diagnostically significant level (more than 0.3 ng / ml). The
exclusion criteria were:

» clinical picture of acute coronary syndrome (typical
angina attacks);

» ECG changes characteristic of AMI on the first day of
inpatient treatment (elevation or severe depression of
the ST segment, the appearance of new Q waves).

All patients underwent a general clinical examination. The
level of cardiac troponin-T in the blood (using the device
Cardiac Reader Roche, Germany) was determined at
admission, or 14-16 hours after the deterioration of the
condition. ECG registration was performed on admission to
the hospital and daily. Echocardiography was performed on
the device GE Vivid 7 (USA) according to the generally
accepted method. In addition, the level of transaminases,
urea, creatinine, bilirubin, total protein, MB-CK in the blood
was analyzed, gases, blood electrolyte, acid-base balance
were examined. Chest radiography was performed at
admission, in some cases — repeatedly. If necessary, the
patients underwent ultrasound examination of the
abdominal cavity and kidneys, blood culture, and brain CT.

The severity of the patient was determined based on the
calculation of the SAPS II index, which assumes an
assessment of the urgency of the patient's admission to the
hospital, the presence of chronic diseases, age, temperature,
daily diuresis, blood pressure, heart rate, blood oxygenation
index (Fi02/Pa02), white blood cells, sodium, potassium,
urea, bicarbonate and bilirubin, as well as an assessment of
the level of consciousness on the Glasgow scale.

The final diagnosis was established on the basis of the
analysis of the clinical picture, the study of the dynamics of
the main symptoms, the data of a comprehensive
examination, in some cases — on autopsy.

and the level of cardiac troponin-T

B e Troponin-T level in the

Nosological form number of deceased discharged patients deceased (ng/ml)
patients patients (ng/ml)

AMI 22 11 0.79+0.19 1.62+0.21*
Septic condition 16 9 0.63+0.14 1.66+0.27*
Oncopathology 8 6 0.74+0.49 1.49+0.34
Diabetic nephropathy with CRF 4 2 0.58+0.34 1.59+0.58
Brain infarction 3 1 0.61+0.45 1.31+0.61
B12-deficiency anemia 1 1 0.49 1.69

Note. Here and in Table. 2: * - statistical significance of differences between the level of troponin T in deceased and
discharged patients (p<0.05).
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Statistical processing of the results of the study was carried out using the program "STATISTICA 6.0". We used: the
Kolmogorov—Smirnov test to assess the statistical significance of the difference when comparing the indicator of two
independent groups; the Spearman test to conduct a correlation analysis. In all measurements, the arithmetic mean was used as
an indicator of the average value, and the standard deviation was used for the spread indicator.

Results and discussion

All 54 patients included in the study had manifestations of multiple organ failure: the SAPS Il index ranged from 50 to 86 (an
average of 74.4+11.2). 30 patients died. The level of cardiac troponin-T was in the range of 0.06-2.0 ng/ml (on average,
1.21£0.12).

In 22 patients out of 54 (40.7%), the final diagnosis was MINE. The diagnosis of AMI was made on the basis of the appearance
of the characteristic dynamics of the ECG, the progression of congestive left ventricular failure. In 7 patients, AMI occurred on
the background of decompensated diabetes mellitus, in 9 patients, AMI was repeated, and in 7 patients, there was repeated AMI
on the background of decompensated diabetes mellitus. Of the 22 patients with AMI, 11 patients died, and the diagnosis of AMI
was confirmed by autopsy.

In the remaining 32 patients, the diagnosis of AMI was not confirmed. Figure 1 and Table 1 show the distribution of patients
included in the study by nosological forms.

Fig.1 Distribution of patients by nosological forms

OAmi

M Septic condition

O Oncopathology

O Diabetic nephropathy CRF

M Brain infarction

O B12-deficiency anemia

In 16 patients were diagnosed with septic condition: 8 and generalized peritonitis (5-and — thrombosis in mesenteric vessels
with gangrene of the bowel, 1 destructive cholecystitis, the 1st — perforation of the colon tumor, the 1st — pancreatic
necrosis), 5-and — epistemology jade 2-x —destructive pneumonia, the 1st one is a common inflammation of the subcutaneous
and intermuscular adipose tissue of the thigh. In 8 patients, various oncopathologies with cancer intoxication were detected (in
3-stomach cancer, in 2-lung cancer, in 1-prostate cancer, in 1 — cervical cancer). After computed tomography, 3 patients were
diagnosed with a massive cerebral infarction (2-by ischemic type, 1-by hemorrhagic type with a breakthrough in the ventricles
of the brain). In 4 patients, chronic renal failure was detected against the background of long-term diabetes mellitus with
diabetic nephropathy (creatinine level was from 730 to 1131 mmol/l). 1 patient had severe B12 deficiency anemia
(hemoglobin 59 and 64 g/1).

It turned out that the level of troponin-T in the deceased was on average 1.61+0.28 ng/ml, which is significantly higher than in
the discharged patients (0.64+0.19 ng/ml). This indicates an unfavorable prognosis of a pronounced increase in troponin-T.

The level of troponin-T in patients with AMI was practically the same as in patients with other diseases (1.24+0.21 and
1.20%0.19 ng / ml, respectively).

Considering that the level of troponin-T was significantly higher in the subgroup of severe patients, a correlation analysis was
performed between the level of troponin-T and the integral indicator of the patient's severity-the SAPS Il index. A significant
positive correlation was found.

In the majority of patients included in the study, the overall left ventricular contractility was reduced: the ejection fraction (EF)
was in the range of 17-52% (on average, 37.7+11.2%). The EF in patients with AMI was significantly lower than in other
patients (Table 2). At the same time, the EF in those who died (from AMI and other diseases) was significantly lower than in
those who were discharged.

In patients with AMI, there was no correlation between EF and the level of troponin-T, whereas in patients with other diseases,
EF was inversely correlated with the level of troponin T (correlation coefficient -0.45;p=0.003). These data may indicate that
the level of troponin may reflect the degree of cardiodepression in patients without AMI, whereas in AMI, the reduction in
contractility is affected not only by the amount of necrotic myocardium, but also by other factors (hibernating myocardium, the
presence of foci of fibrosis after AM], etc.).
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The present study showed that AMI is diagnosed only in 40% of patients with elevated troponin-T without a typical clinical
picture of AMI. The remaining patients had another underlying disease with manifestations of multiple organ failure. It should
be emphasized that all the patients included in the study were in critical condition when they were admitted. Increased levels
of troponin-T correlated with the severity of the condition; in deceased patients, the level of troponin was significantly higher
than in discharged patients. It should be noted that the level of troponin-T in patients with AMI and other diseases practically
did not differ. There are reports in the literature that some severe diseases lead to an increase in the level of cardiac troponin-T
in the blood. In the present study, an increase in cardiac troponin-T was detected mainly in patients with multiple organ failure.
According to the literature data, it is multi-organ failure thatleads to a "non-coronarogenic" increase in cardiac troponins in the
blood: for example, Ammann P., Maggiorini M., 2003, studied the level of troponin-T in patients with sepsis without AMI. As a
result of this study, it was shown that an increase in troponin-T was significantly more often detected in patients with septic
shock, which is the cause of multiple organ failure, while the level of troponin-T directly correlated with the level of tumor
necrosis factor-a (TNF-a) and interleukin-6 (IL-6). The authors suggest using troponin-T as an additional factor in the
unfavorable course of the disease in patients with a septic condition.

Table 2 Ejection fraction depending on nosology and outcome (%)

Favorable outcome (n=24) 43.1+9.1 52.1+10.4 0.039
Fatal outcome (n=30) 23.6+8.4 39.1+8.9 0.028
p 0.013 0.021

The increase in troponin-T levels in patients without AIM
identified in this study appears to be associated with
myocardial damage due to a systemic inflammatory
response. A systemic inflammatory reaction occurs as a
result of massive cell damage due to severe hypoxemia,
acidosis, endo and exogenous intoxication, as well as
exposure to microbial toxins. Damaged tissues secrete a
large amount of pro-inflammatory cytokines, which
contribute to the infiltration of tissues by neutrophils and
macrophages, activation of lipid peroxidation, and
hyperproduction of nitric oxide. All these processes
aggravate the existing tissue damage, leading to the
formation of a vicious circle and multiple organ failure. Ut a
praecessi of hyperproduction de proinflammatory cytokines
ut a praecessi of a systemica inflammatione reactionem,
damnum cardiomyocytes cum progressum myocardial
praesent est possibile. In particulari, pro-inflammatione
substantiae, agere in cellam membrana, augere permeability.
Hoc posito, factum est, et probatum in 1984 per Piper et al,,
tunc sustinetur Wu A. H,, Ford L., 1999, et confirmatum per
sequens opus per Ammann P. et al,, 2003. Ut a praecessi,
cordis troponins soluta in intercellular spatium. Auctores
explicare posse diffusio cordis troponins-T et ego per
integrum membrana tam parva magnitudine moleculis his
servo se (33.5 et 25.5 kDa, respective), et per eorum alia
ruptio in responsione ad cellularum hypoxia. In connection
with the above, it can be assumed that the increase in cardiac
troponins in the blood in patients with multiple organ failure
is not a false positive, but indicates the severity of the
process involving the myocardium in the pathological
process. This assumption is confirmed by the decrease in left
ventricular EF in the majority of patients identified in this
study and the inverse correlation between EF and the level of
troponin-T and EF in patients without AMI. The inverse
correlation between EF and the level of cardiac troponins
was revealed by verElst K. M. et al., 2000. The absence of a
correlation between EF and the level of troponin-T in AMI
patients is probably due to the fact that some patients
suffered repeated AM], that is, they already had a decrease in
myocardial contractile function.

In conclusion, we can say that, despite the cardiospecific
nature of troponin-T, its detection in the blood of patients in
extremely serious condition, in the absence of other
manifestations of AM], is not a specific symptom of AMI, but

indicates the involvement of the myocardium in the
pathological process, which may be a manifestation of
multiple organ failure with a systemic inflammatory
reaction. For this reason, the detection of elevated levels of
cardiac troponins in the blood of this contingent is
prognostically unfavorable.
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