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HapyLeHuii puan4eckoro v rncuxmu4eckoro 340PO0BbS JII0AEN Pa3BUTOro TEXHOreHHOro obLecTBa. B KOHTeKCcTe rpobsieMsl rep-
BUYHOIrO CTPECC-UHAYLIMPOBAHHOr0 6ECrIoAunsl, KOTOpPoe BO3HUKAET Ha OHE HaIMYMs OCTPbIX U XPOHUYECKUX CTPeCccoB, Hanbo/ib-
LUMI HAYYHbIVI UIHTEPEeC COCTaBJ/ISeT UccenoBaHne baiaHca roJioBbiX FOPMOHOB. B faHHOM cTaTbe OCBELLEeHO CoAEepXaHNe ypoB-
HSI 1POrecTepoHa y XeHLUNH CO 3Ha4YNTEJIbHbIMU CTPECCOBLIMU Harpy3kamu, 4To, B COYETaHuu C APYrumMu rpoBOLMPYIOLLUMU
GakTopamu, NPUBOANT K PasBUTUIO CTPECC-UHAYLIMPOBAHHOro 6ecrnionus.

KnioueBbie cnoBsa: nporectepoH, cTpecc-uHayunpoBaHHoe becrionne, pernponykTUBHbIN BO3PACT.
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PROGESTERONE BLOOD CONTENT ANALYSIS IN PRIMARY STRESS-INDUCED INFERTILITY WOMEN

Summary. Acute problem of modern society medicine is a problem of stress, as reason of often physical and psychological disorders
of developed technogenic society. In context of primary stress-induced infertility, which develops on background of acute or chronic
stresses the biggest scientifical interest presents sex-hormonal balance investigation. In this article we expose progesterone content
in women with considerable stress loadings, which together with other provocative factors may lead to stress-induced infertility.
Key words: progesterone, stress-induced infertility, reproductive age.
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SEARCH FOR PROGNOSTIC MARKERS OF HEART FAILURE IN PATIENTS
WITH CLINICALLY SUSPECTED MYOCARDITIS

Summary. Prediction of myocarditis clinical course remains one of the most challenging problems in present cardiology. The
purpose of the study was to build the prognostic model of persistent heart failure and to detect its early predictors in patients with
myocarditis. We established the following predictors of sustained HF: high concentration of CD 16" cells, high antimyocardial antibody
titer and pronounced blasttransformation lymphocyte activity, presence of non-sustained ventricular tachycardia, impairment of left
ventricular (LV) gjection fraction and longitudinal global systolic strain, increased LV end-diastolic volume index, and presence of
typical changes on cardiac magnetic-resonance imaging observed on the 1st month after the disease onset. By the use of discriminant
analysis a prognostic model was built that is characterized by high sensitivity and specificity and could be used on the 1st month after
myocarditis onset for the early prediction of HF persistence after 12 months of follow-up.

Keywords: myocarditis, heartfailure, predictors, prognostic model.

Introduction

Diagnosis of myocarditis for the present day remains one
of the most challenging in the contemporary clinical practice.
The disease does not have any specific clinical features and
establishing of the right diagnosis frequently needs the use
of expensive cardiac imaging and invasive techniques as
also complex diagnostic approach and expert teems [8, 9,
14]. The real incidence of myocarditis remains unclear due
to high amount of fast spontaneous resolve of myocardial
inflammation in some cases and subclinical course of the
disease [11, 13]. It is necessary to say that myocarditis is an
actual social problem because the disease predominantly
affects the young people of working age and could result in
the development of sustained congestive heart failure (HF)
as also in life-threatening states, such as cardiogenic shock,
pulmonary edema, ventricular tachycardia and fibrillation,
complete atrio-ventricular block, thromboembolism and
others [5, 9, 14, 15]. Recently obtained data indicate the 5-
year mortality in diffuse myocarditis with left ventricular (LV)

systolic dysfunction and clinical features of congestive HF up
t045% [8, 12].

The official diagnostic algorithms and guidelines for the
diagnosis and treatment of this disease are still not managed
not only by the European Society of cardiology (ESC) but
also in other highly developed countries such as United
States, Canada, Japan and others. Today for the usein clinical
practice we have only the position statement of the ESC
Working group on myocardial and pericardial diseases
published by A.L.P. Caforio et al. in the year 2013 [7]. Now
we also have Lake Louise Criteria for the diagnosis of
myocarditis that are based on the results of cardiac magnetic-
resonance imaging (MRI) and its analysis [2, 3, 4, 6].
Endomyocardial biopsy (EMB) with immunohistologic
evaluation of infiltrative cells and polymerase chain reaction
remains the "gold standard"” but its use in real clinical practice
is strictly limited [16]. Currently we have lack of information
about the early predictors that could explain further clinical
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course of myocarditis as also prognostic markers of long-
term persistent congestive HF remain unstudied.

The purpose of the study was to build the prognostic
model of persistent heart failure and to detect its early
predictors in patients with myocarditis.

Material and methods

We included 82 patients with clinically suspected
myocarditis that were treated in the department of non-
coronary diseases and rheumatology of State institution
"National scientific centre M.D. Strazhesko Institute of
cardiology” NAMS of Ukraine betweentheyears 2014 - 2016.
At inclusion all patients had LV systolic dysfunction according
to the Classification, standards of diagnosis and treatment of
heart diseases in Ukraine - LV ejection fraction (EF) < 45%
and HF functional class Il or higher according to New York
Heart Association classification [1]. The average age was
(39,7%£2,9) years. All patients underwent for examinations
twice: in the acute stage on the 1% month after the disease
onset and after 12 months of follow-up.

Diagnosis of clinically suspected myocarditis was based
on the presence of clinical features and diagnostic criteria
according to the position statement of the ESC Working group
on myocardial and pericardial diseases [7]. The diagnosis
was confirmed by cardiac MRI. Included patients received
only the standard treatment of congestive HF that consisted
of ACE-inhibitors, B-blockers, antagonists of mineral-corticoid
receptors and diuretics [10, 11, 12]. Anticoagulants and anti-
arrhythmic drugs were prescribed by the indications. No
one among included patients received immunosuppressive
or immune-modulate treatments.

The functional class (FC) of HF according to NYHA was
assessed on the base of appropriate recommendations and
by the results of 6-minute walking test [10].

We studied peripheral blood concentrations of
immunoglobulines class G and M (IgM andgG), CD8*,CD16*
and CD19" cells. Cardiospecific immunologic studies
included measurement of average antimyocardial antibody
(AMA ) titers and assessment of blasttransformation lymphocyte
activity against myocardium (BTLAm) in the specimens of
peripheral serum.

Bytheuse of 24-hour ECG Holter monitoring system Philips
Digitrack TM-plus 3100A we studied frequency of ventricular
extrasystoles (VE) and incidence of non-sustained ventricular
tachycardia (NSVT). We performedtransthoracic 2-dimensional
echocardiography (EchoCG) and speckle-tracking by the
ultrasound apparatus Aplio Artida SSH - 880 CV, Toshiba
Medical System Corporation (Japan) with the measurement
of LV end-diastolic volume index (LV EDVi) and LV EF in four
chamber position, longitudinal global systolic strain (LGSS),
circumferential global systolic strain (CGSS) and radial global
systolic strain (RGSS). Cardiac MRI was performed by the use
imaging system Toshiba Vantage Titan HSR 1,5 Tesla (Japan)
with assessment of hyperemiaon T1-weightedimages, edema
on T2-weighted images and fibrosis on T1 delayed
enhancement. Tomovist was used as a contrast. MRl images

were assessed according to Lake Louise Criteria - the sole for
today imaging criteria of myocarditis.

For statistic processing we used program pack Statistica
6. By the use of Student criteria and having dynamic changes
of studied parameters we established the most significant
variables that could have influence on HF class after 12
months and evaluated their odds ratio (OR) and confidence
interval (Cl). The prognostic model was built using the most
significant variables with help of discriminant analysis.
Correlation analysis was performed by Pierson's pair
correlation coefficient.

Results. Discussion

We established reliable direct correlation between
concentrations of cardiospecificimmunologic markers - AMA
titer and RBTLm activity on the 1st month after the onset of
myocarditis and HF class after 12 months (table 1). Among
the markers of cell immunity we found reliable correlation
of theHF 1-year persistence only with concentrationof CD16".

Correlation analysis of persistent HF with instrumental
parameters obtained onthe 1st month after myocarditis onset
showed its strong correlations with LV EF and LV EDVi - r =
-0,78; p <0,01 and r = 0,72; p <0,02 respectively. We also
found direct correlation between the data obtained by novel
imaging techniques (speckle tracking EchoCG, cardiac MRI)
and persistent HF (table 1).

Thus, correlation analysis showed that high autoimmune
activity and significant impairment of contractile function of
LV during the 1st month after myocarditis onset could lead
to development of persistent HF.

Table 2 demonstrates the role of investigated parameters
taken on the 1st month after the disease onset in

Table 1. Correlation between laboratory and instrumental data
obtained on the 1st month and persistence of HF > Il FC after 12
months in patients with myocarditis.

Correlation with HF > Il FC after

Studied marker on the 1st month

12 months

IgM r=0,26; p >0,05
o[€] r=0,12; p >0,05
CcD8* r = 0,06; p >0,05
CD16" r=0,42; p <0,05
CD19* r=0,12; p >0,05
AMA titer r=0,66; p <0,02
BTLAM r=0,64; p <0,01

VE r =0,06; p >0,05

NSVT r=0,24; p >0,05
LV EF r=-0,78; p <0,01
LV EDVi r=0,72; p <0,02
LGSS r=0,52; p <0,02
CGSS r=20,32; p >0,05
RGSS r = -0,05; p >0,05

MRI changes (edema + hyperemia) r=0,66; p <0,01
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Table 2. The role of immunologic and instrumental markers for
HF persistence after 12 monthsin patients with myocarditis.

Studied marker on the 1st month OR
IgM 0,87 (CI1 0,77 - 1,49; p>0,05)
loG 0,76 (Cl 0,70 - 1,34; p>0,05)
CcDg* 1,12 (Cl 0,81 - 1,57; p>0,05)
CD16* 1,86 (Cl 1,28 - 2,54; p<0,05)

CD19* 0,81 (C1 0,69 - 1,55; p>0,05)
AMA titer 3,26 (Cl 1,71 - 4,40; p<0,01
BTLAM 4,12 (C12,39 - 6,24; p<0,01

VE 1,16 (C1 0,81 - 1,79; p>0,05

)
)
)
)

NSVT 2,06 (Cl 1,38 - 3,44; p<0,05
LV EF 5,36 (Cl 3,57 - 7,33; p<0,02)
LV EDVi 4,56 (Cl 3,08 - 6,99; p<0,01)
LGSS 3,09 (Cl 1,98 - 4,80; p<0,01)
CGSS 1,31 (C10,76 - 2,10; p>0,05)
RGSS 0,68 (Cl 0,51 - 1,09; p>0,05)

MRI changes (edema + hyperemia) | 8,03 (Cl 6,42 - 10,40; p<0,01)

development of HF persistence. The most significant role
was established for high values of CD16*, AMA titer, BTLAmM
activity, presence of NSVT, impairment of LV EF and LGSS,
increased LV EDVi, and presence of typical MRI changes.
On the other hand, such immune markers of humoral
autoimmune response as IgM and 1gG, and cell autoimmune
response - CD8"and CD 19" concentrations as also parameters
of speckle tracking - CGSS and RGSS did not show
pronounced influence on HF persistence.

Examinations in dynamics with the help of discriminant
analysis allowed us to build mathematic model that could
be used for early prediction of HF persistence during 12
months after the onset of myocarditis. The model consists of
parameters with the highest values of OR for HF persistence
and Wilks' Lambda and lowest values of Student's criterion
p. The base of the model comprises two equations that on
the 1st month from the disease onset give an opportunity to
evaluate the probability in percentage of HF persistence: Y,
- for improvement of HF NYHA FC to | or its absence after 12
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months, Y, - for persistence of HF > Il FC. Thus by the use of
this model even in the early stages of the disease we can
assess likelihood of bad or good prognosis for patients with
myocarditis.

Y, =-44,9+ 12,3 x CD16" + 7,26 x NSVT + 0,78 x AMA
titer + 3,04 x BTLAm + 0,18 x LV EDVi - 0,43 x LGSS - 0,24
x LV EF

Y, =-58,1+11,5xCD16" + 5,06 x NSVT + 0,66 x AMA
titer + 2,88 x BTLAmM + 0,16 x LV EDVi - 0,45 x LGSS - 0,26
x LV EF

Probability in percentage of HF improvement to NYHA
class | or absence of HF after 12 months could be estimated
by the formula: Y, /(Y1 +Y;) x 100%

Probability in percentage of HF?Il FC persistence after
12 months could be estimated by the formula: Y /(Y, +Y,)
x 100%

The sensitivity of the model is 84%, specificity - 78%,
positive predictive value - 80%, negative predictive value -
86%.

Conclusions and future perspectives

1. We established predictors of HF 1-year persistence in
patients with clinically suspected myocarditis: high values of
CD16+, AMA titer, RBTLm activity, presence of NSVT,
impairment of LV EF and LGSS, increased LV EDVi and
presence of typical MRI changes that include edema and
hyperemia on the 1st month after the disease onset.

2. With the help of discriminant analysis we built a
prognostic model that is characterized by high sensitivity
and specificity and could be used on the 1st month after
myocarditis onset for the early prediction of HF persistence
after 12 months of follow-up.

It is obvious for today that non-invasive distinguishing of
myocarditis and prediction of its further clinical course is a
challenging problem of present cardiologic science. For
better understanding of this problem we need more
investigations in this field that includes management of
multicenter randomized clinical trials with rigorous selection
of patients. In our opinion more attention must be paid to
studies that could search for early predictors of severe clinical
course of myocarditis.
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MOUCK MPOrHOCTUYECKUX MAPKEPOB CEPAEYHOMN HELOCTATOYHOCTU V NALUEHTOB C KJIMHUYECKU
NOAO3PEBAEMbIM MWOKAPAUTOM

Pesiome. IporHosnpoBaHne KIMHUYECKOro TeYEHUS MUOKaPANTA SIBJISIETCA OAHOM 13 Hanbosiee ClI0XHbIX 338434 COBPEMEHHOM Kap-
anonorun. Llesibto paboTel Obl/10 OCTPOEHNE MPOrHOCTUHECKOM MOoLZes N nepcucTupyloLLes cepaeyHori Hegqocraro4Hoctn (CH) v Bbi-
AB/IEHUE ee NPeanKTOPOB Y NaLNeHTOB C K/IIMHUYECKN M0A03DEeBaEMbIM MUOKaPAUTOM. B pesysibTare npoBeAeHHbIX NCCAen0BaHui
Hamu Obl/IN YCTaHOBJIEHB! CRIEAYIOLME MPEANKTOPLI coxpaHeHuss CH vepe3 12 mecsiueB oT Ha4ana 3ab0/1eBaHus: BbICOKasi KOHLIEHTpa-
umsi CD16" KNeTok, BbICOKMET TUTP aHTUTES K MUOKAPAY, MOBbILLEHNE aKTUBHOCTY peakLimm 61acTTpaHC@opmMaLimm IMM@OLUTOB, MHAYLIM-
POBaHHbIX MUOKAPLAOM, HAIMYME MaPOKCU3MOB HECTOMKOU XEeJly[04KOBOU Taxukapanm, HU3KNE BEINYMHBI pakumy Bolbpoca v rpo-
Z0/IbHOM r7100a/1bHOV CUCTOJIMYECKON Aegdopmaummn Muokapaa 1e8oro xenynoyka (JIK), ysenmdeHne nHaekca KOHeYHo-AnacToim4ec-
Koro obbema JIK, Hasmume TUMnMYHbIX 4J15 MUOKapAanNTa UMEHEHWI 1pn MarHUTHO-Pe30HaHCHOM ToMorpagumy cepaua (oTek v rurepe-
MUST), BbISIBJIEHHbIE B 11€PBLIVI MECAL, OT Aebiota MmuokapamTa. [lpy MOMOLLM ANCKPUMUHAHTHOIO aHam3a rocTpPoeHa rnporHOCTUYecKasi
MOAESb, XaPaKTEPUIYIOLLAsICS] BbICOKOV YyBCTBUTE/ILHOCTLIO U CIEUNPUYHOCTBIO, U 1PV MOMOLLM KOTOPOU yXe B NMepPBbINi MECSL, OT
Hayvana 3aboneBaHUsI MOXHO MPEAcKasaTh MPOLEHTHYIO BEPOSITHOCTL coxpaHeHns CH yepes 12 mecsues.

Kniouesble CnoBa: mMuokapauT, cepaeqHas HeAo0CTarO4HOCTb, NMPEANKTOPLI, MPOrHOCTUYecKkass Moaesib

YepHiok C.B.

MOWYK NMPOrHOCTUYHUX MAPKEPIB CEPLLEBOI HEAOCTATHOCTI Y NALIEHTIB 3 KJIIHIYHO
NiaO03PIOBAHUM MIOKAPONTOM

Peaiome. (porHo3yBaHHS KiHIYHOrO Nepebiry MioKapanTy Ha CbOrOAHILLHIV A6Hb € OOHUM 3 HalCKAGAHILLIVX 3aBAaHb Cy4acHoI Kap/i-
osorii. Metoro pobotu 6ynia rnobyaoBa rnporHOCTMYHOI MOAEsTi NepCUCTYBaHHS cepLeBoi HegoctaTHocTi (CH) Ta BusBieHHS i npeavik-
TOPIB y NaLiEHTIB 3 KJIIHIYHO MiA03PIOBaHUM MIOKapaANTOM. B pe3ynibTarti npoBeneHuX AOC/AXEHb Hamy Oy BCTaHOBJIEHI HACTYIHI
npeankTopy 36epexeHHs1 CH vepe3 12 MicsLiB Bif No4aTKy 3axXBOPIOBAHHS. BUCOKA KOHLIeHTpaLisg CD16" KiTyH, BUCOKUE TUTP aHTUTIN
20 MioKapAay, MiaBULLEHHST aKTUBHOCTI peakuii 61acTTpaHcgopmadii 1iM@pounTiB, iHAYKOBaHNX MIOKapAOM, HasBHICTb MapOKCU3MIB He-
CTIVIKOI LLITYHOYKOBOI Taxikapaii, H13bKi Be/MYnHN pakLii BUKUAY i MOB3A0BXHBLOI r/100aibHOI CUCTO/IYHOI AegopmalLlii 1IBOro LLyHOYKka
(/ILLI), 36inbLueHHSs iHAeKca KiHLEeBO-AiacToMYHOro o6 '‘emy JILLI, HasBHICTb XapakTepHUX AJ1 MiOKapaNTa 3MiH r1puv MarHiTHO-PEe30HaHCHI
ToMorpagii (Habpsik i rinepemisi), Lo BUSIB/ISIIOTLCS B MEPLUMI MICSILb Bif MOYaTKy 3axXBOPIOBaHHS. 3a A0rMoMOrol ANCKPUMIHAHTHOIO
aHani3y rnobyaoBaHO MpPorHOCTUYHY MOLAESIb, LLO XapaKTepU3yETbCS BUCOKOIO YYT/IMBICTIO i crieyniyHICTIO, i 3a 4OMOMOro siKoi BXe B
nepLmi MicsiLb Bia AEOI0TY MIOKapaANTY MOXHA CrPOrHo3yBaTy BiporiaHicTb 3bepexeHHss CH yepes 12 micsuib.

Knio4oBi cnoBa: miokapauT, cepueBa HeAOCTaTHICTb, MPeanKTopu, nporHOCTUYHa MOLE/b.
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3MIHU LLEPEBEPOBACKYJIAPHOI AYTOPEIYNSAUIl Y XBOPUX HA MIFPEHb

Pesiome. lMopyierHs cyamHHOI ayToperynauii € BaxamBuM KOMITOHEHTOM MatoreHe3y MirpeHi. [poaHanizoBaHo xapakTep
3MiH LLepebpoBacKyISPHUX peakLii y BiArnoBiab Ha HABaHTAXEHHS y 30J0POBUX OCIO Ta XBOPUX Ha MirpeHb. [TokazaHo BiaAMIHHOCTI
CTaHy LLepebpOoBacKy/IsiPHOI PeakTUBHOCTI MixX AaHumMu rpyramu. OTpuMaHi pe3ysibTaTi CBig4arsk Mpo reTeporeHHICTb CYaANHHNX
3MIiH Y XBOPUX BiJHOCHO O4HOCIPSIMOBAHUX PEAKLiN y 340pO0BUX.

Knio4oBi cnoBa: wmirpers, LiepebpoBackyispHa ayToperynsiis, PeakTUBHICTb LiePebpasibHUX CYauH.
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