ISSN 2518-1432 (Online); ISSN 2227-4782 (Print)

doi:10.21856/j-PEP.2020.1.01

KJ/ITHIYHA EH/IOKPHUHOJIOI'TA

EVALUATION OF HEART FAILURE
WITH PRESERVED EJECTION FRACTION
IN PATIENTS WITH CORONARY HEART DISEASE
AND TYPE 2 DIABETES MELLITUS”

0. V. Bilchenko!, K. Y. Lipakova!, T. A. Rudenko!,
0. V. Vysotska?, A. P. Porvan?, D. Y. Karami Saliba'

!Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine;
2 National Aerospace University — «Kharkiv Aviation Instituten; Kharkiv, Ukraine
ekaterinalipakova@gmail.com

The risk of cardiovascular complications in
patients with type 2 diabetes mellitus (DM) is
2-3 times higher than the average in the popu-
lation, and the long-term prognosis is worse in
patients with coronary heart disease (CHD).

Numerous studies have confirmed the re-
lation between the diastolic dysfunction and
the duration of DM: in patients with diabetes
duration less than 5 years, this indicator is
37%, while for patients with diabetes duration
more than 5 years it increases to 50% [1, 2].
According to M. R. MacDonald et al. [3], where
mortality was analyzed in patients with dia-
betes and without diabetes, depending on
the ejection fraction (EF) of the left ventricle
(LV), it was noted that the highest mortality
was observed in patients with diabetes and

heart failure (HF) with reduced LV EF, less —
in patients with diabetes and HF with pre-
served LV EF. However, another study showed
that the presence of type 2 DM in patients with
heart failure with preserved LV EF increases
the risk of cardiovascular death or hospitaliza-
tion for chronic heart failure (CHF) compared
with patients with heart failure with reduced
LV EF without DM [4]. Such results are due
to the lack of effective therapy for this group
of patients, when management strategy pro-
vides only the treatment of the underlying
disease.

Studying the mechanisms of action of ad-
verse effects of DM on the course of CHF is
particularly relevant in view of the search for
new treatments. Given the data, the ability
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to predict the course of CHF in patients with
CHD and DM is very important.

Today, the analysis of a large amount of
information requires the use of mathematical
models and methods to solve complex diagnos-
tic problems. The use of mathematical models

for the diagnosis of various conditions of biolog-
ical subject is presented in a number of works
[5-T7].

The aim of the work is to determine the
course of HF in patients with CHD and type 2
DM, using mathematical modeling.

MATERIALS AND METHODS

An examination of 100 male patients with
CHF of ischemic genesis and CHD in combina-
tion with type 2 DM was performed. All pa-
tients were examined on the basis of the in-
ternal medicine department of the municipal
non-profit enterprise City Clinical Emergency
Hospital named after Prof. A.I. Meshchaninov
of the Kharkiv City Council, after a course of
treatment in a hospital. Inclusion criteria: age
from 50 to 70 years old, CHF class I-II accord-
ing to NYHA classification (New York Heart
Association), LV EF > 50% (according to the
criteria of the European Society of Cardiology,
2016) [8], type 2 DM (according to the criteria
of the American Diabetes Association (ADA)
of the American Diabetes Association Diabetes
Care, 2017), with a glomerular filtration rate >
60 ml/min/1.73 m?2.

All examined patients were divided into
two groups depending on the clinical course
of HF: I (n = 66) — patients with a favorable
course of HF (mean age — 60.0 [55.8; 63.3]
years), II (n = 34) — patients with an unfavor-
able course of HF (mean age 58.0 [55.0; 60.3]
years) (patients with a decrease in LV EF, pa-
tients with impaired diastolic heart function,
and those patients who died at the end of the
observation period).

An analysis of the anamnesis, cardiovascu-
lar risk factors, objective research data, clini-
cal, laboratory and instrumental methods of
research was performed. Glycosylated hemoglo-
bin (HbA1lc) was determined in blood serum by
Turbidimetric method using the Liquidirect kit
(Human GmbH, Germany). Serum glucose lev-
els were tested on a Flexor E biochemical ana-
lyzer (Vital Scientific N.V., Netherlands) using
the Glucose CPL kit by the GOD-POD colori-
metric method. Insulin levels were determined
using the Insulin Rapid AccuBind ELISA Kits
(Monobind Insulin, USA) by enzyme-linked im-
munosorbent assay. The insulin resistance in-

dex (HOMA) was calculated by the formula:

HOMA =
= serum insulin level X glucose level / 22.5.

An index value of more than 2.5 was deter-
mined as insulin resistance.

Levels of total cholesterol (TC), high den-
sity lipoprotein (HDL), low density lipoprotein
(LDL) and triglyceride (TG) were determined
in all patients. The atherogenic index (AI) was
calculated by the formula:

Al =(TC-HDL) / HDL.

Transthoracic echocardiography was per-
formed on a SiemensAcUSONSC2000 ultra-
sound apparatus (Siemens MedicalSolution,
MountainView, USA) with a sensor from 3.5
to 7 MHz according to the generally accept-
ed method. The most informative indicators
were evaluated: left ventricle end-diastolic vo-
lume (LVEDV), left ventricle end-systolic vo-
lume (LVESV), left atrium linear dimension
(LALD), left ventricle ejection fraction (LV EF),
transmitral deceleration time (Dt), left ventri-
cle isovolumic relaxation time (IVRT), the ratio
of peak velocity blood flow in early diastole to
peak velocity flow in late diastole (KE/A), the ra-
tio of transmitral early filling velocity to early
diastolic mitral annular velocity (E/e’), mean
pulmonary artery pressure (mPAP).

Endothelium dependent dilation (EDD)
of the brachial artery was evaluated by mea-
suring reactive hyperemic response on a color
flow Doppler of 5—12 MHz with three times
measurements on the left and right brachial
arteries at a 15 minute interval using the
Celermajer DS method. [9] in the modification
of Ivanova AV.

The follow-up interval was 12 months. All
patients received standard treatment: B-blocker
bisoprolol — 2.5—-5 mg once in the morning,
ACE inhibitor ramipril — 5—10 mg once in the
evening, amlodipine — 2.5-10 mg in the eve-
ning, aspirin — 75 mg once after lunch, ator-
vastatin 20 mg once after dinner, if further
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reduction of blood pressure was needed — inda-
pamide — 2.5 mg once in the morning, metfor-
min 100-1500 mg per day.

Statistical processing of results was per-
formed using SPSS19 for Windows. Quanti-
tative variables were described by the follow-
ing parameters: median (Me), 25" and 75%
percentiles (Me [Q,; Q,]); qualitative variables
were represented as the frequency of an event
(percent of normal number of observations).
Mann-Whitney U-test was used to compare
differences between two independent samples.
The frequency of features in the groups was
compared using the (x?) statistic. The binary
logistic regression analysis was used to deter-

mine the predictors of the mathematical model
according to the analysis of 62 indicators [10].

This method investigated the dependence
of dichotomous variable on the independent,
which have any kind of scale, and the probabil-
ity of an event depending on the values of the
independent variables was calculated by the
formula:

1
1+e~

where z=b XX +b, xX +..+b XX +a;
X are independence variables;
b, ... b are model predictor coefficients;
a — is a some constant.

P= (1)

RESULTS AND THEIR DISCUSSION

The analysis of clinical and anamnestic
factors in the studied groups presented a sig-
nificantly longer history of CHF (p < 0.014) and
DM (p < 0.001), as well as genetic susceptibil-
ity to type 2 DM (p < 0.03) in patients with an
adverse course of HF, patients in the groups
did not have age difference (p > 0.05). There
were no significant differences in hereditary
predisposition to CHD in groups with different
variants of the course of HF (p > 0.05), and
there were no significant differences in body/
mass index (BMI) (p > 0.05).

In the vast majority of patients in both
groups, the level of physical activity was re-
duced and the level of smoking was high, with
a tendency to increase in the group of patients
with an unfavorable course. However, levels

of physical activity and smoking in groups did
not differ (p > 0.05). In patients with an unfa-
vorable course of HF, the values of mean arte-
rial pressure (MAP) (p < 0.001), pulse pres-
sure PP (p < 0.001) and heart rate (p < 0.001)
were statistically significantly higher than
in patients with a favorable course. A 6 min
walk test showed similar results in both groups
(p > 0.05).

All patients presented type 2 DM. Com-
paring the data in both groups, a statistically
significantly higher level of HbAlc (p < 0.001),
fasting glucose (p < 0.004), postprandial glu-
cose (p < 0.002), insulin (p < 0.001) was re-
vealed in the group of patients with adverse
course. With a relative increase in the level of
insulin resistance in all patients, it should be

Table 1
Carbohydrate metabolism and lipid metabolism characteristics
in patients with IHD and DM type II (Me [Q,; Q,])
Indicator, unit Group I, (n = 66) Group II, (n = 34) P

HbAlc, % 7,0 [6,6; 7,2] 7.4 [7,8: 7,6] 0,001
Fasting glucose, mmol/l 6,05 [5,78; 6,3] 6,35 [5,9; 6,9] 0,004
Postprandial glucose, mmol/l 8,4 [7,8; 8,8] 8,9 [8,4; 9,2] 0,002
Insulin, mecME/ml 19,2 [15,3; 22,6] 29,3 [26,8; 33,3] 0,001
HOMA-ir 4,9 [4,0; 6,4] 8,2 [7,3; 9,4] 0,001
TC, (mg/dl) 233,5 [224,5; 245,3] 261,0 [249,8; 277,0] 0,001
TG, (mg/dl) 167,5 [156,0; 183,3] 169,0 [148,0; 184,3] > 0,05
HDL, (mg/dl) 42,0 [41,0; 43,0] 42,0 [41,0; 43,0] > 0,05
LDL, (mg/dl) 159,0 [148,6; 171,5] 184,2 [172,8; 197,7] 0,001
Al 4,6 [4,3; 4,8] 5,11[4,9; 5,7] 0,001
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Table 2
Results of binary classification
Groups Predicted results Percentage of correctly
P Group I Group II predicted states
Group 1 65 1 98,5
Group II 3 31 91,2

noted that it was significantly higher in pa-

tients with an unfavorable course — almost
twice as high as the HOMA index (p < 0.001)
(Table 1).

Comparing the values of lipid metabolism
in patients with an unfavorable course, statisti-
cally significant higher values were found for
the level of TC (p < 0.001), LDL (p < 0.001),
and the AI (p <0.001). There was no difference
between the levels of TG and HDL (p > 0.05)
(Table 1).

LV EF was preserved in both groups, but it
was statistically significantly lower in patients
of group II (p < 0.001). In group II higher levels
of LALD (p < 0.001), mPAP (p < 0.001) and Dt
(p < 0.001) were detected. The E/A ratio was
higher in group I (p < 0.001). Differences in
ESV and EDV, IVRT coefficient and E / e ratio
in both groups were not detected (p > 0.05).

EDD of the brachial artery was higher in
patients with a favorable course of HF — 9.0
[8.5; 9.6]% compared with patients of group
II — 6.9 [5.5; 9.3]% (p < 0.001). The results
obtained are consistent with the data of foreign
and domestic authors, but despite the presence
of certain differences, the determination of
prognostic factors requires additional analysis.

According to the chosen method of logistic
regression, the 3 most significant indicators were
determined for predicting the course of HF:

* X1 — pulse blood pressure;

+ X2 — endothelium-dependent vasodila-
tion;

* X3 — the insulin resistance index
(HOMA).

The predictors obtained will be used as
prognostic factors for assessing the likelihood
of adverse CH in each CHD patient in com-

The value I/5 lies in the range from 0 to 1
and the closer the predicted probability to one,
the higher the likelihood of HF. If the value P
is in the range from 0 to 0.5 it is concluded that
the patient has been a favorable course of the
disease.

Numerical results of binary classification
of objects suggests the number of correct and
incorrect forecasts (Table 2).

Quality of logistic regression models was
assessed using the Hosmer-Lemeshow test in
which the value of P is higher, the smaller the
difference between the frequency observed and
the predicted results. ROC analysis applied
to evaluate model performance. The obtained
ROC-curve shows the dependence of the pro-
portion of correctly classified positive results on
the proportion of incorrectly classified negative
effects (Fig. 1).
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bination with DM type 2 using the following :
formula: 00 0.2 04 06 08 10
ﬁ 1 1-Specificity
1 + 6(0.180-X1—1.494'X2+3.371-X3—21 .016) Fig. 1. ROC- curve.
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The area under curve was 0.971 (0.940,
1.000) which indicates the excellent quali-
ty of the model. Analysis of the test results of
a mathematical model coefficients using Wald
test showed that all variables are significant
(P < 0.05) and chosen correctly, and the equa-
tion reliably and correctly determines the
state in 94.2% of cases. Can be concluded that
65 cases out of 66 are correctly classified from
the total number of group I observations and
31 observations were correctly classified out of
34 from the total number of group II observa-
tions (Table 1). Thus, the total percentage of
correctly classified states was 96.0%, and the
achieved level of significance of the Hosmer-
Lemeshov test indicates the adequacy created
the model with real data.

There 1s a known method for predicting
the risk of cardiovascular mortality in patients
with various forms of HF by the level of cereb-
ral natriuretic peptide (NT-proBNP) and tis-
sue matrix metalloprotease inhibitor (TIMP-I)
in peripheral blood, where the increase in
NT-proBNP > 1520 fmol/ml and TIMP-I >
865 ng/mL allows to distinguish among high-
risk patients with HF who require intensive
treatment for both HF and complications [11].

However, the presented method does not take
into account that the presence of concomitant
metabolic disorders, such as metabolic syn-
drome, obesity and type 2 DM, can affect the
prognostic value of NT-proBNP level [12].

A known method for predicting HF in pa-
tients with CHD uses the data of registration
and qualitative dichotomous analysis of LV
EF indicators, the number of heart attacks,
the level of tumor necrosis factor, the variance
of the QT interval or the blockade of the im-
pulse on the electrocardiogram, the value of
the final systolic size of the right atrium [13].
However, this method does not take into ac-
count concomitant type 2 DM.

Thus, on the basis of the conducted re-
search, a method for determining the prognosis
of heart failure during a year in patients with
CHD in combination with type 2 DM is pro-
posed, by which, through additional research
and determination of clinical and laboratory
features with subsequent calculation, the pre-
diction is achieved.

Using the regression equation it is possible
to determine with high accuracy the probabi-
lity of an adverse course of HF in patients with
a preserved LV EF.

CONCLUSIONS

1. Severity of CHF with preserved LV EF in
patients with IHD and DM type II is associ-
ated with disease duration and severity of
lipid and carbohydrate metabolism distur-
bances.

2. The use of regression equations, including
the study of indicators EDD, PP, HOMA it is
possible to determine with high accuracy the
probability of an adverse course of HF in pa-
tients with a preserved LV EF during a year.

REFERENCES

1. Ametov AS, Kurochkin 10, Zubkov AA. Rus Med Zhurn
2014; 13: 954.

2. Kuharenko SS, Jadrihinskaja MN, Drozdova EN, et al.
Problemy Jendokrinologii. 2016; 62(6): 10-19.

3. MacDonald MR, Petrie MC, Varyani F, et al. Eur Heart
J 2008; 29: 137-138. doi: 10.1093/eurheartj/ehn153.

4. Andreas M, Zeisler H, Handisurya A, et al. Cardiovasc
Diabetol 2011; 10: 28. doi: 10.1186/1475-2840-10-22.

5. Vysotska O, Dobrorodnia H, Gordiyenko N, et al.
Eastern-Eur J Enterprise Technol 2016; 6(2): 15-23. doi:
10.15587/1729-4061.2016.85390.

6. Georgiyants MA, Khvysyuk OM, Boguslavska NM, et
al. Eastern-Eur J Enterprise Technol 2017; 2 (4-86): 4-9.
doi:10.15587/1729-061.2017.95157.

7. Rysovana L, Vysotska O, Falyova H, et al. Eastern-Eur
J Enterprise Technol 2017; 1 (4-85): 40-49. do0i:10.15587/
1729-4061.2017.91428.

8. Ponikowski P, Voors AA, Anker SD, et al. Eur Heart J
2016; 37 (27): 2129-2200. doi: 10.1093/eurheartj/ehw128.

9. Celermajer DS, Sorenson KE, Gooch VM, et al. Lancet
1992; 340: 1111-1115.

10. Hosmer DW, Lemeshow S. Applied logistic regression.
Wiley series in probability and statistics. NY: A Wiley —
Interscience Publication, 2015: 397 p.

11. Sandesara PB, O’Neal WT, Kelli HM et al. Diabetes
Care 2018; 41 (1): 150-155. doi: 10.2337/dc17-0755.

12. Solomahina NI, Belenkov JuN. Serdechnaja Nedosta-
tochnost’ 2010; 5: 281-284.

13. Patent 11456. Sposib prognozuvannja sercevoi nedostat-
nosti u hvorih na ishemichnu hvorobu sercja.

IIpobremu endoxpurnoi namosnoeii Ne1, 2020

11



Kniniuna endokpurosioeis

EVALUATION OF HEART FAILURE WITH PRESERVED EJECTION
FRACTION IN PATIENTS WITH CORONARY HEART DISEASE
AND TYPE 2 DIABETES MELLITUS

0. V. Bilchenko!, K. Y. Lipakova!, T. A. Rudenko!,
0. V. Vysotska?, A. P. Porvan?, D. Y. Karami Saliba'

! Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine;
2 National Aerospace University — «Kharkiv Aviation Instituten; Kharkiv, Ukraine
ekaterinalipakova@gmail.com

The aim is to develop a method for predicting the course of heart failure (HF) in patients with coronary
heart disease (CHD) in combination with type 2 diabetes mellitus (DM). The study included 100 men aged 50
to 67 years with CHD in combination with type 2 DM. Patients were divided into two groups depending on
the course of HF: I (n = 66) — with a favorable course, II (n = 34) — with an unfavorable course (decreased LV
EF, patients with impaired diastolic function, and those who died during the year of observation). Analysis of
cardiovascular anamnesis and indicators of carbohydrate and lipid metabolism were conducted; a transthoracic
echocardiography was performed; endothelium-dependent dilation of the brachial artery (EDD) was studied.
The Mann-Whitney U-test was used to determine the differences between independent samples, and the logistic
regression method was used for prognosis. On the basis of the conducted research, a method for determining
the prognosis of HF during a year in patients with coronary heart disease in combination with type 2 DM is
proposed, by which, through additional research and determination of clinical and laboratory features with sub-
sequent calculation, the prediction is achieved. For prognosis and subsequent calculation the formula using coef-
ficients for prognostic factors, it is necessary to study EDD, arterial blood pressure with a calculation of pulse
pressure, determine serum insulin with the calculation of the HOMA index, and use the regression equation
with a high level of sensitivity and specificity to determine the probability of an adverse course of HF in patients
with preserved ejection fraction.

Key words: coronary heart disease, type 2 diabetes mellitus, chronic heart failure, prognosis of the
course, preserved ejection fraction.

BU3HAYEHHSA NEPEBIF'Y CEPLUEBOT HEQOCTATHOCTI
Y XBOPUX HA ILLEMIYHY XBOPOBY CEPUA 31 3BEPEXXEHOIO ®PAKLIEIO BUKNAY
JIBOro WwJjiyHO4YKA Y NOEAHAHHI 3 LLYKPOBUM AIABETOM 2 TUNMY

Binsuenxo O. B.!,JIinaxkosa K. 0.}, Pynenko T. A.},
Bucouska O. B.2, Ilopsau A. I1.2, Kapami Camnica /1. 1O.!
! Xapriecvrka meduuna akademis nicasouniomuol oceimu, m. Xapkie, Yipaina,
? Hauionanvnutl aeporxocmivnull ynieepcumem imeni M. E. Myrkoecvkozo
«Xapriecvkuil aslayitinull incmumym», m. Xapkie, Yipaina
ekaterinalipakova@gmail.com

MeTa — poapoburu cmocid mporHo3yBaHHsA mepebiry xpouiunoi cepresol HexocrarHocTl (XCH) y xBopmx
Ha imemiuHy xBopoOy cepirg (IXC) y moeguanHi 13 mykposum miaberom (ILJI) 2 tumy. ¥V mocaigskeHHs BRITIO-
veni 100 4dosoBikiB Bikom Bix 50 1o 67 pokis 3 IXC y moenumauui i3 mykposum miaderom 1] 2 Tumy. XBopi
OyJIiM pO3MmOijIeH] Ha ABl rpynu B 3ajieskHocTl Bijg xapakrepy mepebiry XCH: I (n = 66) — 31 cupusaTIuBUM
nepebdirom, I (n = 34) — 13 HecpuaTIUBUM IepebiroM (SHUMKEHHA QPPaKIlll BUKKUIAY JIBOTO IIIJIYHOYKA, IIa-
IIEHTH 3 MOPYIIEHHSAM CTaHy J1acTOJIYHOI YHKI[I Ta Tl, XTO MOMEPJIA IIPOTITOM POKY CIIOCTEPEsKeHHST).
IIpoBomuBCca aHANI3 KAapIl0JIOriYHOTO aHAMHE3Y, 00’ €KTUBHOIO JOCIIIKEeHHS, IIOKA3HUKN BYTJIEBOIHOIO Ta
JIITigHOro 0OMIHIB, BAUKOHYBAJIACA TPAHCTOPAKAJIbHA eXoKapaiorpadisa, JoC/Ii KyBaid eHI0Te 1 H3aIe/KHy
Basoguiarario riedoBux aprepitt (EDD). J{insa BusHavyenHsa BIAMIHHOCTEH MK He3aJIEKHUMU BUOIPKAMU
BuropuctoByBaau U-kpurepiit Manua—YiTHI, 115 TpOrHO3yBaHHSA — MeToJ JorictTudyHol perpecii. Ha mis-
CcTaBl HPOBEIEHOTO JIOCIIIKEeHHS IPOIOHYETHCS CIIOCI0 IPOTHO3YBAHHS CEPIIEBOI HEIOCTATHOCTI BIIPOJOBIK
pory y xBopux Ha IXC B moeguauHi i3 I[J] 2 Tumry, 3a 10m10MOT010 AKOTO 34 PAXYHOK JTOJATKOBUX JTOCIIIJKEHD
Ta BU3HAYEHHS KJIHIK0-Ta00paTOPHUX 03HAK 3 HACTYIIHUM PO3PAXYHKOM, JOCATAETHCS BU3HAYEHHS IIPO-
ruo3y. {151 mporuo3yBaHHs 3 HACTYIIHUM PO3PAXyHKOM 32 (pOPMYJION 3 BUKOPUCTAHHSIM KOE(IIIEHTIB 10
OPOTHOCTUYHUX ParTopiB HeoOximHo nocaigutu EDD, aprepianbuuit THuCK 3 po3paxyHKOM IIyJIHCOBOTO, BU-
3HAYUTHU BMICT B KPOBI 1HCYJIiHY 3 pospaxyHkoMm iugexcy HOMA, Ta 3a perpeciiHuM piBHAHHSAM 3 BUCOKHM
pPiBHEM YyTJIMBOCTI TA CHEIM(IYHOCTI IIPOTHO3YBATH y IAIIIEHTIB 31 30epeskeHHI0 PPaKI(iel0 BUKUIY UMOBIP-
HICTH HECIIPUATIIUBOTO IIepebiry cepiieBoi HeJ0CTATHOCTI.

Knmouori crnopa: imemiuna xBopoba cepiisa, IyKPOBUil Jgiaber 2 TUIY, XPOHIYHA ceplleBa HeJI0CTAaT-
HICTB, IIPOrHO3yBAHH Iepebiry, 30epeskeHa PpaKilis BUKUIY.
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OMPEAENEHUE TEYEHUA CEPLEYHON HEOOCTATOYHOCTMU
Y BOJIbHbIX MLLEMWYECKOW BOJIE3HbIO CEPALLA
B COYETAHUUN C CAXAPHBIM OMABETOM 2 TUMA
C COXPAHEHHOW ®PAKUMEN BbIBEPOCA JIEBOIO XEJIYAO4YKA

Buarpuenko A. B}, JIlunakosa E. 0.}, Pyneuxo T. A.?,
Breiconxas E. B.2, [lopsan A. I1.2, Kapamu Canu6a 1. 10.!

! Xapvroscrkan MeuluHCKan aKadeMus ROCSeOUNRIOMHO20 00pasosanus, 2. Xapvikos, Ykpauna,
? Hayuoranvroili asporocmuseckuti ynusepcumem umenu H. E. JKykosckozeo
«Xapvrosckuil asuayuonHbill uncmumymn, 2. Xapvkos, Yepauna
ekaterinalipakova@gmail.com

[Mesrs — paspaborarh croco6 MPOrHO3UPOBAHUS TEUYEHUS XPOHUYECKON CEPJEeUYHON HeJ0CTATOUHOCTH
(XCH) y 6onpubIx ummemudeckoi 6onesunio cepamna (MBC) B couerannu ¢ caxapasim guaderom (CJ1) 2 tuma. B
ucciiegopanue BrIoYeHbl 100 myskuuH B Bo3dpacte ot 50 10 67 ster ¢ UBC B coueranuu ¢ CJ 2 Tuna. Bosnbubie
ObLJIM pa3jelieHbl HA 2 TPYIIEI B 3aBucuMOcTH oT xapakrepa teuenus XCH: I (n = 66) — ¢ 6aronpuaTHbiM
reuernueM, Il (n = 34) — ¢ HeOIATONPUATHBIM TeueHueM (CHUKeHre PpaKIuKU BEIOPOCA JIEBOTO JKeJIyI0UKa,
MAIAEeHTHI ¢ HAPYIIeHHUeM COCTOSTHUS TUACTOJHUYECKON (PYHKITUHU U Te, KTO YMEPJIX B TeUueHue roga HabJio-
neuusi). [IpoBoguiicss aHANIN3 KAPAUOJIOTUYECKOTO aHAMHe3a, 00bEeKTHBHOTO HCCJIEOBAHUS, OKa3aTeseil
YTJIEBOJHOTO U JIMIHIIHOTO OOMEHOB, BBIMOJIHSJIACH TPAHCTOPAKAJIbHAS 9XOKapAuorpadus, UCCIeTI0BATIHN
dHIOTeNnA3aBUCUMYI0O Bazonuiaaranuio miedeBbix aprepuit (EDD). Jlns ounpenenenus pasnuuuil MesxIy
HEe3aBUCUMBIMU BHIOOpPKAMHM ucHoab30oBasin U-kpurepuii Mamma—Yurau. YacToTy NpH3HAKOB B IPyIIIIax
CPaBHUBAJHU C IOMOIIKI0 KpuTepus X2. Js mMporHO3UpOBaHUS HCIIOJIB30BAJIH METOJ JIOTUCTHUYECKOH pe-
rpeccun. Ha ocHOBaHWY IIPOBEIEHHOI0 MCCJIEJOBAHUS IIPEIIaraeTcs CIIoco0 IIPOrHO3SUPPBAHUS CEPIEIHOMR
HeJgocTaTouHocTH TeueHme roga y oonabHbIX MBC B coueranum ¢ CJ] 2 Tuma, ¢ IOMOIIBI KOTOPOIO 3a CUET
IIOTIOJTHUTEJIBbHBIX UCCJIEIOBAHUM U OIIPeIeJIeHU s KIIMHUKO0-JIa00paTOPHBIX TPU3HAKOB C IIOCJIEYIONIUM pac-
4eTOM, JOCTUTAETCS OIIpe/ieIeHre IPorHo3a. J{Jisi IporHO3UPOBaAHUS C MOCJIEAYOIUM PACYeTOM 110 (DOPMYJIe
C WCIIOJIb30BAHMEM KO0d(pPUITMEHTOB K MPOrHOCTHYECKUM (arTopam Heobxomumo ucciaemoBarb EDD, apre-
puabHOE JaBJIEHHWE C PACYETOM IIYJIbCOBOTO, COJIEpPIKaHMe B KPOBU MHCYJMHA ¢ pacueroMm umHaekca HOMA,
C TIOMOIIBI0 PErPecCUOHHOT0 YPABHEHUS ¢ BBICOKUM YPOBHEM YYBCTBUTEJBHOCTH U CIEIIUMPUUHOCTHA MOKHO
IIPOTHO3UPOBATH Yy IMAIIMEHTOB C COXPAHEHHOU paKI[Hel BEIOpOca BEPOSITHOCTH HEOIATOIPUATHOTO TEUEHU ST
Cep/IevYHON HeJ0CTATOYHOCTH.

Knmouessie cimoBa: mmemuueckas 00JIe3HB cepilla, CAaXapHbIi quaber 2 TUma, XpOHUYECKast Cepied-
Has HeJIOCTATOYHOCTh, IPOTHO3UPOBAHIE TeUEeHHsI, COXPaHeHHas ppakius BeIOpoca.
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