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Abstract. Many diseases of the cardiovascular system require precisely timely diagnosis to prevent acute and
chronic pathological processes and complications. The article presents laboratory indicators and markers, the use of
which helps a modern physician to diagnose correctly and timely, predict the onset of illness in patients and monitor the
treatment of a diagnosis such as heart failure.

Confirmation of CH and/or cardiac dysfunction by echocardiography is mandatory and should be carried out
as soon as possible after suspected CH.

Electrocardiographic examination (ECG) should be performed for each patient with suspected CH. If ECG is
completely normal, CH, especially systolic dysfunction, is unlikely (<10%). X-ray examination of the chest organs is a
necessary component in diagnostic CH search. It allows you to assess pulmonary stagnation or to show important pul-
monary or thoracic causes of shortness of breath. Patients in whom resting echocardiography does not provide adequate
information and in patients with suspected CHD, a further non-invasive study may include a magnetic resonance imag-
ing (MRD) of the heart, CT (CT) of the heart, or radionuclide ventriculography.

There is evidence to support the effectiveness of using natriuretic peptides for diagnosis, addressing the issue
of hospitalization / discharge and the definition of individual prognosis, and there is a lack of evidence of their use for
surveillance and regulation of drug therapy. The response of healthy heart tissue to damage or mechanical stress in-
cludes the production and binding of interleukin-33 (IL-33) to ST2L by launching a cardioprotective signalling phase
for the prevention of fibrosis, heart remodelling and heart failure (CH). sST2 blocks the cardioprotective effect of IL-
33. Determination of ST2 at discharge can significantly reduce cases of rhizospitalization within 30 days. The level of
BNP at ST2> 35 ng / ml is both elevated and normal, which may mislead physicians.

Often in clinical practice, doctors meet such concepts as "false-negative" and "false-positive" result, qualitative
or semi-quantitative false result. This happens first through the right selection of the method of determining one or
another marker. For example, in order to monitor the management of acute myocardial infarction, it is only necessary to
determine the level of troponin quantitatively, since only in this case it will be seen how its numerical parameters
change at the stages of treatment.

Since ST2 does not depend on factors such as BMI, gender, age, smoking status, and the presence of concomi-
tant pathologies, it may be one of the "strongest" predictive markers of CH. The introduction of ST2 into routine prac-
tice will significantly reduce hospital costs (reducing the number of repeated hospitalizations, eliminating unnecessary
drugs, etc.) and improving the quality of life of patients with CH (to reduce the rate of progression of CH). Based on the

above, it can be accurately said that the earliest diagnostic marker of heart failure is a marker - ST2.
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Introduction. Significant increasing of ob-
served nowadays comorbid pathology in different organs
and systems attract attention of researchers as well as
practical physicians. A particular attention is drawn to
cardiovascular diseases.

According to the WHO, Ukraine is a country
Nel in Europe and Ne2 in the world in cardiovascular
mortality rates [6]. When European countries already
combat this problem actively, then in Ukraine this is a
cause of 67% deaths as before. Each second Ukrainian
faces cardiovascular diseases. Last year CVD took lives
of 392 thousand Ukrainians [8].

On 29 September, World Heart Day takes place
in order to attract attention to CVD problem, the main
cause of population morbidity in the world. Each year
more than 17 millions around the world die from CVD,
more than from oncological diseases, respiratory diseases
and diabetes all combined. A great weight of such deaths
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falls on countries with people of middle and modest so-
cial background [7].

Each year it is recorded about 50 thousand in-
farction causes in Ukraine, and what is interesting, each
person of Ukraine could decrease this number significant-
ly, if his/her efforts were directed at measurements to
prevent CVD. Main risk factors of cardiac pathology
include unhealthy nourishment, smoking, excess pounds,
inactive lifestyle, delayed diagnostics, disregard of annual
preventive examinations etc. One of main tasks of this
century general physicians is preventive medicine. It is
necessary to inform people of relevance of timely preven-
tive examinations (especially when it concerns cardiovas-
cular pathology). It is necessary also to tell about sites,
which have collections of files, documents of evidence-
based medicine on prevention of cardiovascular diseases,
for example, the site of the program «Live with the
Heart» developed together with Center for Pediatric Car-
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diology and Cardiac Surgery of MOH of Ukraine [9].
Such information and newly acquired knowledge will
help to get patient’s trust faster that in its turn will con-
tribute to diagnostics or prevention of his problems, espe-
cially when it concerns heart failure (HF).

Aim of the research. To determine and study
the most informative methods of laboratory diagnostics
of heart failure.

Results of the research and discussion on
them. Validation of HF and/or cardiac dysfunction with
the help of echocardiography is mandatory and has to be
done as fast as possible after HF has been suspected.
Echocardiography is a widely accessible, fast, noninva-
sive and safe method that provides comprehensive infor-
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mation on anatomy of the heart (volumes, geometry, and
weight), walls movement and valves activity. The re-
search gives necessary information on etiology of HF.
LVEF index is the most practical meaning for
specification of ventricular function to differentiate the
patients with systolic dysfunction and the patients with
preserved systolic function mae mokaszuux ®BJIII (in
norm >45-50%). This limit is somewhat undefined.
LVEF is not synonymic with stoke work index that de-
pends clearly on volumes, preload, afterload, heart rate
and valves activity. Systolic output can be maintained by
means of heart dilation and increasing of volumes (table

1).

Table 1

Diagnostic evaluation confirming HF

Evaluation

Diagnosis of Heart Failure

Confirms by presence Denies in case of norm or ab-

sence
Complete symptoms ++ =+
Complete signs ++ T
Cardiac dysfunction on echo +++ +++
Response to therapy +++ I+
ECG
Norm ++
Pathology ++ T
Dysrhythmia 4+ n
Renal dysfunction + T
Chest x-ray
Lung congestion +++ +
Decreased physical power +++ ++
Pathologic pulmonary function tests + +
Pathologic hemodynamics at rest +++ ++

Notes: «+» - mildly; «++» - moderately; «+++» - significantly.

Electrocardiographic examination (ECG) has to
be performed on each patient with suspected HF. Howev-
er, a pathologic ECG has a low prognostic level for pres-
ence of HF. If the EKT is fully normal, HF especially
systolic dysfunction is unlikely (<10%).

A chest x-ray is a necessary component in diag-
nostic search of HF. It allows evaluating lung congestion
or showing significant lung or thoracic causes of dysp-
nea. The chest x-ray (in two views) can help to find car-
diomegaly, lung congestion, and fluid accumulation in
pleural cavity or to show presence of lung disease or
infection, which caused or worsened dyspnea. 3a
BHUKITIOUEeHHSIM 3acTtoroExcluding congestion, other find-
ings may predict presence of HF only in the context of
typical signs and symptoms. Cardiomegaly can be absent
not only by acute, but also by chronic HF. So, on the
early stages of HF this diagnostic method is uninforma-
tive too.

In patients, whose echocardiography at rest does
not give an adequate information, and in patients with
suspected IHD further noninvasive examination may
include magnetic resonance imaging (MRI) of the heart,
computer tomography (CT) of the heart or radionuclide
ventriculography.

Cardiac catheterization is not necessary for rou-
tine diagnostics and treatment of patients with HF. Inva-
sive examinations are often indicated for clarification of
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etiology, receiving of important prognostic information
and, if considered, revascularization.

Coronary angiography in patients with HF has to
be considered, when the anamnesis contains angina pec-
toris or ischemic LV dysfunction after cardiac arrest is
suspected in those, who has notable risk factors for IHD;
it may be required immediately in some patients with
severe HF (shock or acute pulmonary edema) and in
patients not responding to treatment adequately. Coro-
nary angiography and LV ventriculography are also indi-
cated for patients with refractory HF of unknown etiology
and in patients with proved severe mitral regurgitation or
aortic valves disease that can be potentially corrected
with surgical treatment. As long as this method is inva-
sive, so practically is not used in preventive medicine and
on early or minimal clinical manifestation of CVD [4, 5].

Catheterization of right chambers of the heart
provides valuable information about hemodynamics,
namely filling pressure, vascular resistance and cardiac
output. Its part is limited in diagnostics of HF in clinical
practice. The method is used for Forrester classification
and is the most precise for evaluation of hemodynamics
in refractory to treatment patients before transplantation
or in clinical studies evaluating invasion. Observation of
hemodynamic indices through a catheter in pulmonary
artery (PAC) may be considered for hospitalized patients
with cardiogenic/noncardiogenic shock or for observation
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of treatment in patients with severe HF, who do not re-
spond to therapy. However, improvement of results after
PAC was not indicated.

Specific myocardial disorders may be diagnosed
with the help of endomyocardial biopsy (EMB). Clinical
decision has to be based on available researches cause-
control and experts’ thoughts. Recently published united
consensus of AHA/ACC/ESC concerning indications for
EMB proved that the procedure has to be considered in
patients with acute or fulminant HF of unknown genesis
that worsens quickly as a result of ventricular arrhythmia
and/or AV-block, or in patients not responding to tradi-
tional therapy of HF. EMB may also be used by chronic
HF with expected infiltrative processes, such as amyloid
disease, sarcoidosis, and hemochromatosis, as well as
eosinophilic endocarditic and restrictive cardiomyopathy
of unknown genesis [1].
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Laboratory examinations. Routine diagnostic
examination of patients with suspected HF includes total
blood count (hemoglobin, leucocytes and platelets),
plasma electrolytes, serum creatinine, evaluation of glo-
merular filtration rate (GFR), glucose, liver panel and
urinalysis (tables 2, 3). Nevertheless, these tests are not of
great significance for diagnosis by untreated mild and
moderate HF. However, mild anemia, hyponatremia,
hyperkalemia and worsened renal function may be ob-
served, especially in patients that were treated with diu-
retics and ACE inhibitors/BAS/aldosterone antagonists.
Respective laboratory observation is necessary during
beginning, titration and monitoring of patients receiving
medications for treatment of already proven diagnosis of
HF (table 2).

Table 2

Frequent pathology occurring during laboratory examination in patients with HF

Pathology Cause Clinical significance
Increased serum creatinine | Renal disease, ACE inhibitor, BAS, | To calculate GFR. To consider lowering of
level aldosterone antagonist. ACE inhibitor/BAS/aldosterone antagonist

dose. To check potassium and blood urea
nitrogen.

Anemia (13 g/dL in males,

Chronic HF, hemodilution, iron loss on

Diagnostic search. To consider treatment.

12 g/dL in females) poor utilization, renal failure, chronig

disease.
Hyponatremia Chronic HF, hemodilution, arginine- | To consider lowering of diuretics dose.
(<135 mmol/L) vasopressin excretion, diuretics. Ultrafiltration, vasopressin antagonists.
Hypernatremia Hyperkalemia. Dehydration. To evaluate water consumption. Diagnostic
(>150 mmol/L) search.
Hypokalemia Diuretics, secondary aldosteronism. Risk of arrhythmia. To consider potassium,

(<3.5 mmol/L)

ACE inhibitors/BAS/aldosterone antago-
nists use.

Hyperkalemia
(>5.5 mmol/L)

Renal failure, potassium and ACE in-
hibitors use.

To stop treatment with potassium-sparing
drugs (ACE inhibitors/BAS/aldosterone
antagonists). To evaluate renal function and
pH. Risk of bradycardia.

Hyperglycemia Diabetes mellitus, insulin resistance. To evaluate hydration, to treat glucose in-
(>6.5 mmol/L) tolerance.

Hyperuricemia Treatment with diuretics, gout, malig- | Allopurinol.

(>500 mcmol/L) nant tumor, Lowering of diuretics dosing.

BNP>400 pg/ml, Increased stretching of ventricular wall. | Probable HF. Indications for echo. To con-
NT-proBNP >2000 pg/ml sider treatment.

BNP <100 pg/ml, Normal stretching of ventricular wall. To reconsider diagnosis. HF is unlikely, in
NT-proBNP <400 pg/ml case it was not treated.

High albumins level Dehydration, myeloma. Rehydration.

(>45 g/L)

Low albumins level Inadequate nutrition, loss by kidneys. Diagnostic search.

(<30 g/L)

Increased transaminase | Impaired liver function. Right ventricular; Diagnostic search.

levels HF. Toxic influence of medications. Liver congestion.

To reconsider treatment.

Increased troponin levels

Myocyte necrosis, long-term ischemia,
severe HF, myocarditis, sepsis, renal
failure, PE

To evaluate increasing stage. (often insignifi-
cant increasing by severe HF). Coronary|
angiography. To decide a question on revas-
cularization.

Troponins. It is necessary to take blood sam-
ples for troponins I and T while suspecting HF by a clini-
cal picture of acute coronary syndrome (ACS). Increased

2(10) kBiTeHb- uepBeHb, 2019

cardiac troponins levels indicate myocyte necrosis, so
when there are any indications, it is necessary to consider
possibility of revascularization and to perform necessary
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diagnostic procedures. Increased troponins levels are
revealed by acute myocarditis too. Insignificantly in-
creased cardiac troponins levels are often observed by
severe HF or during decompensation in patients without

proven myocardial ischemia because of ACS or in such
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situation, as sepsis. Increased troponins levels are a sig-
nificant prognostic marker by HF, especially combined
with increased natriuretic peptides. However, there is a
minus; it is uninformative on early stages of HF (table 3).

Table 3

Laboratory indices used for diagnostics of cardiovascular pathologies

Indices Level in blood increases by: Level in blood decreases by:
LDH - myocardial infarction (in 24-32 h); - specific reaction to the specific cytostatic
- pulmonary infarction (in 24 h after initial pain); | chemotherapy.
- congestive heart failure;
- shock states;
- hypoxias;
- hypotensions;
- renal infarction.
CPK-MB - myocardial infarction; - tumor metastases causing decrease of mus-
- severe myocarditis; cular mass;
- after an open surgery on the heart; - treatment with corticosteroids;
- electrical defibrillation; - alcoholic liver disease;
- cardiomyopathies; - excessive ultraviolet radiation;
- Duchenne muscular dystrophy; - colagenoses.
- poly-, dermatomyositis;
- muscle injury;
- myalgias;
- malignant hyperthermia;
Potassium - fast drug introduction; - lack of potassium supply (diets);
- massive hemolysis; - frequent vomiting;
- tissue ischemia; - profuse diarrheas;
- shock states; - Crohn’s disease;
- chronic renal failure; - infusion of ACTH, cortisone, aldosterone,
corticosteroids;
- pancreatic tumors.
Sodium - hypertonic dehydration; - vomiting, diarrhea;
- desudation; - acute adrenal insufficiency;
- long-term dyspnea; - acute renal failure;
- excessive introduction of sodium salts (hyper- | - diuretic overdose.
tension).
CRP - MI (on the 2™ day);
- transplant rejection;
- connective tissue diseases;
- extensivity of MI;
- recurrent case of MI,
- sepsis;
- meningitis.
Atherogenic - atherosclerosis; - decreased concentrations of lipoproteins in
coefficient - coronary heart disease; blood by right treatment.
- cardiovascular diseases;
Anti-MCV - rtheumatoid arthritis;
- other rheumatic diseases.
Total choles- | - coronary heart disease; - hypo-, alpha-, beta-lipoproteinemias;
terol - primary dyslipidemia; - severe hepatocellular injuries;
- secondary dyslipidemia; - chronic obstructive pulmonary diseases;
- bile duct obstruction; - fasting;
- high-fat and -cholesterol diet. - chronic anemias.
HDL - hyper-alpha-lipoproteinemia; - familial hypo-alpha-lipoproteinemia;
- hyper-beta-lipoproteinemia; - familial hypertriglyceridemia;
- chronic liver diseases; - Apo A-T and Apo C-III deficiency;
- treatment with insulin; - chronic kidney disease;
- long-term physical exercises. - hepatocellular pathology, cholestasis.
LDL - familial hypercholesterolemia (type Ila) ; - hypolipoproteinemias;
- hyperlipoproteinemias IIb and III; - beta-lipoproteinemias;
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- high-cholesterol diet; - hyperthyreosis;
- chronic renal failure. - chronic anemia;
- acute sepsis;
- inflammatory arthropathies;
- chronic pulmonary diseases.
AST - acute myocardial infarction (in 6-12 h); - azotemia,
- extensive liver necroses; - chronic dialysis;
- viral, toxic hepatitises; - alcoholism.
- myositis, myocarditis;
ALT - myocardial infarction; - infections of the genitourinary tract;
- heart failure; - alcoholic hepatitis.
- myositis;
- myocarditis;
- myodystrophy.
Triglycerides - myocardial infarction; - malabsorption;
- atherosclerosis; - hyperthyroidism;
- renal diseases. - chronic obstructive pulmonary diseases.
Troponin - myocardial infarction; - tested in 12 h after pain syndrome;
- unstable angina;
- myocardites;
- myocardial injuries after angioplasty, bypass
surgery.
D-dimer - stroke; - lack of tissue plasminogen activator (tPA)
- DIC; at high plasminogen activator inhibitor (PAI-
- myocardial infarction; I) level;
- arterial or venous thromboses; - small size of a blood clot;
- renal, hepatic insufficiency; - testing its concentration in 6 h after the
attack..

In clinical practice, physicians often meet
such concepts as «false-negative» and «false-positive»
result, qualitative or semi-quantitative false result. This
occurs in the first place because of wrong choice of the
method for any marker testing. Therefore, for example, in
order to perform monitoring of acute myocardial infarc-
tion, it is necessary to test troponin level only quantita-

tively, because only in this case it is seen how its numeri-
cal indices are changing on the treatment stages. The
second and highly meaningful cause of false laboratory
index is wrong preparation for collection by the patient.
Most patients know that all samples have to be submitted
in fasting state, but other conditions influencing their
indices additionally are often unknown to them (table 4).

Table 4
Factors that can negatively influence plausibility of laboratory indices submitted by the patient
Indices Aim of examination Factors that influence the result
LDH - prognosis of treatment; - alcohol, caffeine, aspirin;
- late diagnostics of myocardial infarction; - leukemia;
- diagnostics of necrosis spread,; - lymphoma;
- diagnostics of anemias accompanied with hemoly- | - hypothyroidism;
Sis. - injuries, fractures;
- megaloblastic anemia;
- hyperthermia;
- infectious mononucleosis
CPK-MB - diagnostics of myocardial infarction; - hemolysis;
- cause specification of chest pain syndrome; - poisoning;
- diagnostics of pulmonary embolism; - physical exercise;
- diagnostics of dermatomyosites on early stage. - amlodipines;
- bisoprolol;
- lidocaine;
- hypothyroidism;
- Reye syndrome;
- PE, pulmonary edema;
- injuries;
- pregnancy.
Potassium - diagnostics of cardiovascular pathology; - decomposing of tumors;
- differential diagnostics of cardiac arrhythmia, arte- | - deep burns;
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rial hypertension; - acidosis;
- monitoring of potassium levels by intake of diuret- | - digoxin;
ics and cardiac glycosides. - NSAIDs;
- adrenal insufficiency.
Sodium - diagnostics of GIT disorders: vomiting, diarrhea; - ACTH;
- diagnostics of adrenal insufficiency. - anabolic steroids;
- contraceptives;
- hyperthermia;
- significant dehydration.
CRP - diagnostics of rheumatic diseases; - postsurgical complications;
- diagnostics of myocardial infarction; - secondary amyloidosis;
- evaluation of inflammation activity grade; - tuberculosis.
- diagnostics of sepsis, meningitis.
Atherogenic - evaluation of treatment of hyperlipoproteinemias.
coefficient
Anti-MCV - diagnostics of rheumatic disorders.
Total choles- | - monitoring of increased risk factors of coronary | - hyperthyroidism;
terol heart disease; - myeloproliferarative disorders;
- screening of primary and secondary dyslipidemia; - acute inflammatory diseases, infections.
- monitoring of treatment of dyslipidemias.
HDL - evaluation of coronary heart disease risk; - contraceptives;
- diagnostics of hyperproteinemias; - estrogens;
- diagnostics of atherosclerosis, cardiovascular and | - phenobarbital;
liver diseases. - captopril;
- furosemide;
- nifedipine;
- diabetes mellitus.
LDL - differentiation of lipoproteinemias; - hypothyroidism;
- diagnostics of atherosclerosis. - nephritic syndrome;
- diabetes mellitus;
- anorexia,
- pregnancy.
AST - diagnostics and differential diagnostics of myocar- | - opioids;
dial infarction; - pregnancy;
- differentiation of liver pathology. - myodystrophies,
- injuries;
- hypothermia;
- toxic hepatitises.
ALT - monitoring of heart failure; - severe burns;
- provement of MI; - shock states;
- diagnostics of myocarditis; - hepatitis, cyrhosis;
- diagnostics of inflectional mononucleosis; - liver cancer;
- acute pancreatitis;
- toxicants;
Triglycerides - evaluation of atherosclerosis risk; - pancreatitis;
- diagnostics of MI; - gout;
- diagnostics of familial lipid storage diseases. - overeating;
- obesity;
- sedentary life-style;
- pregnancy.
Troponin - making of MI diagnosis; - injuries;
- specification of MI dynamics; - cardiac or renal decompensation;
- prognosis of MI; - pulmonary embolism;
- specification of death risk by MI; - acute stroke.
D-dimer - diagnostics of thrombosis; - estrogens;
- monitoring of thrombolytic therapy; - severe injuries;
- post-rehabilitation period of patients with stroke - pregnancy;
- ovarian cancer;
- plasmagene.
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Also, laboratory values may be influenced as
by sharp overcooling or overheat (sauna, sun on the
beach) the day before, wrong choice of time, day for
submitting of hormone panel after 10:00 am for example,
as well as intake of some medication groups (table 4).

Neurohormonal markers. HF is accompanied
with increasing of various other neurohormonal markers
(noradrenalin, renin, aldosterone, endothelin, arginine,
and vasopressin). Nevertheless, it has no use in testing,
and evaluation of neurohormonal activation for diagnos-
tic or prognostic aim for each patient.

Natriuretic peptides. An important biomarker
for diagnostics of HF and monitoring of patients with
established chronic heart failure is testing of natriuretic
peptides concentration in plasma.

Normal concentration has a high negative
prognostic level in untreated patients and shows that HF
is the least probable cause of symptoms in this case. This
can play a significant role, especially for primary aid. A
high level of natriuretic peptides that is observed regard-
less of optimal treatment indicates bad prognosis [3, 5].
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Testing of brain natriuretic peptide (BNP) and
its N-terminal fragment (NT-proBNP) was presented as
means for diagnostics and management of HF (table 3).
They increase in response to higher stretch of myocardial
wall. In general, lower levels are seen in patients with
preserved left ventricular systolic function. There is no
precise limit for both natriuretic peptides used for diag-
nostics of HF in the intensive care unit. In relation to a
long-term half-life of natriuretic peptides, sudden chang-
es of LV filling pressure may not be presented with fast
changes of peptide level. States that may show higher
natriuretic peptide levels besides HF are LV hypertrophy,
tachycardia, RV overload, myocardial ischemia, hypox-
emia, renal dysfunction, old age, cirrhosis of the liver,
sepsis, infection. Obesity and treatment may decrease the
natriuretic peptide level (table 5).

Leading cardiologists proposed for the practices
a scheme of physician’s actions, when untreated patients
had presented HF symptoms for making of diagnosis
(scheme 1).

Table 5
Interpretation of laboratory tests in patients with HF
Evaluation Diagnosis of HF

Proves in the presence Denies in norm or in the absence
Laboratory examinations
High BNP / NT-proBNP level +++ +
Low/normal BNP / NT-proBNP level + +++
Hyponatremia + +
ST2 +++ +
CPK +++ +
Insignificantly high troponin level + +

Scheme 1

The scheme for making a diagnosis of HF with testing of natriuretic peptides in untreated patients with

symptoms indicating HF

Physical examination, ECG, chest x-ray, echocardiography

-

Natriuretic peptides

v

A,

BNP < 100 pg/ml
NT-proBNP < 400 pg/ml

v

BNP 100-400 pg/ml
NT-proBNP 400-2000 pg/ml

BNP > 400 pg/ml
NT-proBNP > 2000 pg/ml

v

¥ !

Chronic HF is unlikely

Diagnosis is douptful

Chronic HF is probable

There is evidence-proving effectiveness of na-
triuretic peptides use for diagnostics, dealing with ques-
tion considering hospitalization/discharge and specifica-
tion of individual prognosis, but there is lack of evidence
about their use for monitoring and regulation of pharma-
cological therapy [2].

Heart failure marker — ST2. When natriuretic
peptides react to myocyte stretch, then ST2 is a marker of
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myocardial fibrosis and its remodeling. ST2 is an IL-33
receptor that releases by cardiomyocytes and fibroblasts.

Response of a healthy cardiac tissue to dam-
age or mechanical stress includes production and binding
of interleukin-33 (IL-33) with ST2L initializing cardio-
protective signaling events for prevention of fibrosis,
remodeling of the heart and heart failure (HF). sST2
blocks cardioprotective effect of IL-33 [9].
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High concentration of circulating in blood
ST2 indicates a high risk of adverse effects, hospitaliza-
tion and even death not only for patients with HF, but
also for patients with other CVD forms and in the popula-
tion at large (table 6). Average normal ST2 concentration
is 18 ng/ml; the concentration above 35 ng/ml indicates a
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higher risk. Testing of ST2 in patients with HF may less-
en risk of their second hospitalization and sudden death.
The patients with ST2 >= 35 ng/ml are administered
special treatment that includes monitoring of the patient
with administration of additional examinations and diag-
nostic procedures, medications [9 10].

Table 6
ST2 and NT-proBNP by risk stratification
Category Mortality Risk level p
HR (95% CI)

ST2<35 ng/ml 9.0% 1 NA
NT-proBNP<median
ST2<35 ng/ml 23.3% 2.87(1.9-4.32) <0.001
NT-proBNP>median
ST2>35 ng/ml 22.2% 2.70 (1.25-5.84) 0.0115
NT-proBNP<median
ST2>35 ng/ml 38.9% 5.59 (3.61-8.66) <0.001
NT-proBNP>median

Note: Data were taken from an ambulatory cohort of patients with CHF (HF-ACTION trial, USA). Median value for
NT-proBNP was 852 pg/ml. Follow-up of the trial was 4 years. (Felker M et al., in Press)

Unique advantages of ST2 marker:
1. It increases several years before cardiac events.
2. It does not depend on renal function.
3. It is a cardiac transplant rejection marker.

Timely test and regular monitoring of ST2 level allows:

1. To prevent heart failure.

2. To decrease second hospitalization risk during 30 days by 17.3 %.

3. To decrease sudden death risk during 30 days by 17.6 %.

ST2 testing by discharge allows decreasing significantly rehospitalization cases during 30 days. BNP level
by ST2>35 ng/ml may be as higher, as well as normal that can disorient physicians (scheme 2.).

Scheme 2

Management of patients with heart failure.

Patients admitted to intensive care unit with acute HF

—

\

ST2 ST2
> 35 ng/ml

20 - 35 ng/ml

Observation,
diuretics course by
positive response

According to statistics:

- patients with HF have significantly increased
morbidity and mortality rate after the discharge from the
hospital (40% of patients die during the 1% year after the
discharge from the hospital);

- second hospitalization of patients with acute
decompensate heart failure (ACHF) is 25% during 30

120
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days and 70% during 1 year and significantly correlates
with increased mortality rate during the 1% year.

Back in 1933, Sir Thomas Lewis wrote in his
book about cardiac diseases : «The very essence of cardi-
ovascular practice is the early detection of heart failure»
[15]. After all, the second hospitalization and early com-
plications may be avoided providing development of
evaluation methods and choice of therapy for patients
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with HF. One of such methods is an early heart failure
marker ST2.

Conclusions:
1. As ST2 does not depend on such factors like BMI,
gender, age, smoking status, comorbid pathologies (main-
ly liver dysfunction), it may be one of the «strongest»
prognostic HF markers.
2. Introduction of ST2 into routine practice will allow
decreasing significantly expenses of the hospitals (de-
creasing amount of second hospitalizations, unnecessary
drug withdrawal etc.) and improving life quality of the
patients with HF (decreasing progress speed of HF).
3. Based on stated above we can precisely tell that the
earliest diagnostic marker of heart failure is ST2 marker.
4. Only complex examination can show a complete char-
acteristics of myocardium functional state, so combined
use of several HF markers is most acknowledged in the
whole world, precisely the multimarker model — NP +
ST2 (Tnl).
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Pe3tome. barato 3axBOproBaHb CEpLEBO-
CYyJIMHHOI CHUCTEMH NOTpeOyIOTh caMe CBOEYACHOI
JIIarHOCTUKH, 100 3amoOirTH TOCTPUX Ta XPOHIYHHX
MATOJIOTIYHHUX TIPOIECIB 1 YCKJIQJAHEHb. Y CTaTTi Mpen-
cTaBJieHi J1JaOOpaTOpHi IOKa3HUKU Ta MapKepH, BUKOPH-
CTaHHs SIKUX JIONIOMAra€ Cy4yaCHOMY JIIKapio HPaBHIBHO
Ta CBOEYACHO ITOCTABHTH [iarHO3, CIIPOTHO3YBAaTU BH-
HUKHEHHS y TIAILIIEHTIB XBOPIO Ta MOHITOPHHTY JIKYBaHHSI
TAKOrO JIiarHO3y SIK cepleBa HEJOCTaTHICTh. [CHYIOTH
JIOKa3H, IO MiATBEP/KYIOTH €(eKTUBHICTh BUKOPUCTAH-
HA HATPIHYypeTHYHUX TENTHOIB JUIS JIarHOCTHKH,
BHpIIICHHS THUTaHHS MO0 TOCIHIiTaNi3amii / BUIHUCKH i
BU3HAUEHHS 1HIUBIIYalbHOrO TPOTHO3Y, @ OT JOKa3iB
IIOJI0 1X 3aCTOCYBAaHHS ISl CIIOCTEPEKEHHS Ta PEryIIto-
BaHHA MeIMKaMEHTO3HOi Teparii Opakye. Binmoine
3JI0pPOBOI CEpIIeBOI TKAaHWHU HA IOIIKO/PKEHHS abo Me-
XaHIYHUI CTpec BKIIOYAE NTPOAYKIIIO Ta 3B'S3yBaHHS
inTepneiikiny-33 (IL-33) 3 ST2L, 3amyckatoun xapaiosa-
XMCHUM CUTHAJIbHUHN Kackaj 3amoOiranHs (idpo3sy, pe-
MOJICITIOBaHHA cepIld Ta cepueBoi HemocraTHocTi (CH).
sST2 6nokye xapaionporektiBHuM edekt 1L-33. Buzna-
yenHs ST2 mpu BUMHMCHI JO3BOJSIE CYTTEBO CKOPOTUTH
BUNAJKK perocmitamizanii nporsrom 30 nHiB. PiBeHb
BNP npu ST2 >35 Hr/mMi sIK HiABUILEHWUM, TaK i HOp-
MaJIbHHUM, III0 MOXKE BBECTH B OMaHY JIiKapiB.

Ockinbku ST2 He 3anexuTh Bij Takux (ak-
TopiB sk IMT, crath, BiK, CTaTyC MaJiHHSA, HasSBHICTh
CYIYTHIX MATOJIOTiH, BiH MOKEe OyTH OIHUM i3 HAHOLIBII
«CWIBHHX» TporHocTnuHux MapkepiB CH. Bsenenns
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ST2 B pyTHHHY NPAKTHKY JO3BOJHTH CYTTEBO CKOPOTHTH
BUJATKH JIiKapeHb (3HIKEHHS KUIBKOCTI MOBTOPHHUX
roCHiTaji3aIlii, BiIMiHa HENOTPIOHUX MpenapatiB TOIIO)
1 MiOBUINUTH SKiCTh KUTTS marieHtiB 3 CH (3Hu3uTH
mBHAKicTs mporpecyBanns CH). Ha ocHoBi Buie 3a3Ha-
YEHOro, MOXKHa TOYHO CKa3aT, L0 HAHOLIbII paHHIM
JIarHOCTUYHUM MapKepoM CepLeBOl HENOCTaTHOCTI €
Mapkep - ST2.

Kawu4oBi ciaoBa: nabopaTtopHi  Meroau
JIIaTHOCTHKH, CepIleBa HEIOCTATHICTb, MapKep CepleBoi
HegpocTaTHoCcTi, ST-2.
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Pe3tome. MHorue 3aboneBaHus CepACYHO-
COCYIMCTON CHUCTEMBI HYKIAIOTCS MMEHHO B CBOEBpE-
MEHHOU JHArHOCTUKE, YTOOBI MPEIOTBPATUTH BO3ZHUKHO-
BEHME OCTPHIX M XPOHUYECKUX IMATOJOTHUECKHUX ITPOIIEC-
COB M OCIIOKHEHHi. B craThe mpeacTaBieHsl 1abopaTop-
HBIE TIOKA3aTeM M MapKephl, UCIONb30BAHHE KOTOPHIX
IOMOTaeT COBPEMEHHOMY Bpady IMPaBUJILHO M CBOEBpE-
MEHHO ITOCTaBHUTh JHATHO3, CIPOrHO3UPOBATh BOSHUKHO-
BEHMs Yy IMAIMEHTOB OOJE3HEH W MOHUTOPHHIA JIEUECHHS
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TaKoro JAMarHo3a, Kak cepJeyHas HeI0CTaTOYHOCTb.
CyIecTBYIOT 10Ka3aTellbCTBa, IOATBEPIKAAIOIINE -
(PEeKTUBHOCTD HUCIIOJIB30BAHHUS HATPUHYPETHYECKHUX IIET-
TUAOB AJs TUATHOCTHUKH, peIleHHs BOIpoca O IOCHHTa-
JU3aluy / BBIMCKU M ONpPEeNIeHUs] MHIUBUAYaJIBLHOTO
MIPOTHO3a, a BOT JOKAa3aTeIbCTB UX MPUMEHEHHUS Ui
HaOJIOJICHUs] U PETryJHpPOBaHHs MEIUKaMEHTO3HOH Tepa-
muu He xBaTaeT. OTBET 310pOBOIl cepleuHON TKaHU Ha
MOBPEXKJCHUE WIM MEXaHHYECKHH cTpecc BKIIIOYAeT
MIPOAYKIUIO M CBsI3bIBaHUs mHTepierikuna-33 (IL-33) c
ST2L, 3amyckas KapAHO3aIUTHBIN CUTHAJIBHBIN Kackan
npepoTBpanieHus Gpudpo3a, peMoeTMpoBaHus cepla 1
cepaeunori Hemocratounoctu (CH). sST2 Omokupyet
kapauonpoTekTuBHbIM 3¢ dext IL-33. Onpenenenne ST2
IIPU BBIIKCKE IIO3BOJISIET CYIIECTBEHHO COKPAaTUTh CIy-
yay perocnuranusaiyu B TedeHue 30 nHeil. YpoBeHb
BNP mpu ST2 >35 Hr / Mj Kak MOBBIINICHHBIM, TaK U
HOPMAaJIBHBIM, YTO MOXXET BBECTH B 3a0Ny)XICHHUE Bpa-
Yel.

IMockonbky ST2 He 3aBUCHT OT Takux (hakTo-
poB kak VIMT, mon, Bo3pact, craTyc KypeHus, Haaudue
COITYTCTBYIOLIUX MATOJOTHI, OH MOXKET OBITh OJHUM H3
CaMbIX «CHJIBHBIX» MpPOrHOCTHYECKHX MapkepoB CH.
Benenne ST2 B pyIHHHYIO NpPaKTUKY MO3BOJMT CYIIe-
CTBEHHO COKPATUTh PacxXojbl OONBHUIL (CHUKEHUE KOJIHU-
YeCTBa MOBTOPHBIX T'OCIUTAIM3ALNA, OTMEHA HEHYXHBIX
NpernaparoB W T.JA.) W MOBBICUTh KaYeCTBO YXKM3HU Mallu-
eHroB ¢ CH (cHu3uth ckopocth mporpeccupoBanus CH).
Ha ocHoBe BBbIlIE CKa3aHHOI'O, MOXXHO TOYHO CKa3arth,
YTO CaMblM pPaHHUM JHArHOCTUYECKHM MapKepoM cep-
JIEYHON HEeIOCTATOYHOCTH SBJsieTC Mapkep - ST2.

KuarwoueBble ciioBa: J'Ia60paTOpHI>Ie MCTOABI JH-

arHOCTHUKH, CepJieyHas HEeJIO0CTaTOYHOCTh, MapKep cep-
JIeYHOM HempocTaTouHocTH, ST-2.
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