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Oco0eHHOCTH COBPEMEHHOU JUAaTHOCTUKH U (papMaKkoTepanuu
nepunapTajabHOU KapAUOMUOIIATUU

II.T. Manonos!, JI.JI. Xunuposa', B./[. Kazanmesa?

'@I'bOY BO «Hogocubupckuil 2ocydapcmeeHHblil meduyuHckuil yHusepcumem» Munadpasa Poccuu

2I'6Y3 MO «Mockogckuil 064acmHoil Hay4HO-UccAe008amMenbCKULl UHCMUMYM aKywepemea U 2UHeK0102UU»
Munadpasa Mockogckoil obaacmu

AHHOTAIIUA

B 0630pe paccMaTpuBaOTCs 0COOEHHOCTH COBPEMEHHOM JAMArHOCTHKH, hapMaKOTepanuyd U MPOQUIAKTHKY HepUIap-
tampHOM Kapauomuonatuu (IIITKM). OO6cy:xnaercss 3HaueHHe CcOBpeMeHHbIX MapkepoB IIITKM: PAI-1, miR-146a,
16 kDa-PRL, sFlt-1/PIGF, uarepdepoH-raMma, aCHMMETPUYHBIN TUMETUIAPTUHUH U POJIb HHCTPYMEHTAIbHBIX METO[OB
JINarHOCTHKYU (9XOKapauorpadusa, MarHuTHO-PE30HAHCHAS TOMOTrpadus), UCIOIb30BAHIE KOTOPBIX 3aBUCHUT OT CPOKOB
6epemenHoctu u TedeHus IIITKM. IIpuBoiSATCS CBEJIEHHS O MIOKA3aHUSAX, OCIOKHEHHUAX U KJIMHUYECKOM OIIbITE HCIIOJIb-
30BaHUA OCHOBHBIX (DAPMAaKOJIOTHYECKUX IIPerapaToB, IpuMeHsAeMbIX B yiedeHHH IIITKM c y4eToM HX BO3MOXKHOTO
He6JIarONPUATHOTO BJIMSIHUS HA IUIOA W JIAKTanui. PaccmarpuBaercss HOBbIM asiroputu Jiedenus [TTTKM, HazBaHHBIH
koHreniueir BOARD (6poMOKPHUIITHH, ITIEpOpaJIbHASA TEPAIINS XPOHHUECKOU cepieuHol HepocTaTouHoctu (XCH), anTu-
KOATYJIHTHI, Ba30/IMJIATATOPBI U JUYPETHKHU), B KOTOPOM K craHzapTHoi Tepanuu XCH /06aByieHo npuMeHeHre 6pomMo-
KPUIITUHA ¥ aHTHUKOATYJISTHTOB, a TAK)Ke MPOoGUIaKTHUEeCKe MEPOTIPUATHS 0 BeJIeHNI0 manueHTok ¢ IITIKM ¢ yuetom
PHCKA PEenU/IMBA IPU CTORKOHN AUCHYHKIINH JIEBOTO JKeJIyZ0UKa MUOKAp/ia BO BpeMsI 1 Tocjie 6epeMeHHOCTH.
Kmuioueewnle caoea: niepumnapraibHas Kapauomuonarus, PAI-1, miR-146a, 16 kDa-PRL, sFlt-1/PIGF, unrepdepon-ramma,
ACUMMETPUYHBINA TUMETUIAPTHHUH, GPOMOKPUIITHH.
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Features of modern diagnostics and pharmacotherapy
of peripartum cardiomyopathy

P.G. Madonov!, L.D. Khidirova!, V.D. Kazantseva?

‘Novosibirsk State Medical University

2Moscow Regional Research Institute of Obstetrics and Gynecology

ABSTRACT

The review considers the features of modern diagnostics, pharmacotherapy and prevention of peripartum cardiomyopathy
(PPCM). The significance of modern markers of PPCM is discussed: PAI-1, miR-146a, 16 kDa-PRL, sFlt-1/PIGF, interferon-
gamma, asymmetric dimethylarginine and the role of diagnostic tests (echocardiography, magnetic resonance imaging),
the use of which depends on gestational age and the course of PPCM. The information on indications, complications and
clinical experience of the use of the main pharmacological drugs used in the treatment of PPCM, taking into account their
possible adverse effects on the fetus and lactation, is given. A new algorithm for the treatment of PPCM, called the BOARD
concept (bromocriptine, oral therapy of chronic heart failure (CHF), anticoagulants, vasodilators and diuretics), is being
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considered, in which the use of bromocriptine and anticoagulants is added to the conventional therapy of CHF, as well as
preventive measures for the management of patients with PPCM, taking into account the risk of relapse with persistent left

ventricular dysfunction during and after pregnancy.

Keywords: peripartum cardiomyopathy, PAI-1, miR-146a, 16 kDa-PRL, sFlt-1/PIGF, interferon gamma, asymmetric

dimethylarginine, bromocriptine.
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BBEJIEHUE

[MepunapranpHas kapguomuonatus (ITITKM) —
9TO uAUOINAaTHYecKas ¢GopMa KapJHUOMHUOIATUH
(KMITI), nposiBisomascsa XpOHUUECKOH cepleuHON
HemocraTouHocthio (XCH), auchyHKIMer JeBoro
xkenynouka (JIDK) B TpeTreM TpuMecTpe GepeMeHHO-
CTH WM B TeUyeHHE HECKOJIbKHUX MECAIEB II0CyIe
POZIOB, TIPH YCJIOBUHU UCKJIIOUEHUsS APYTUX MPUUHH
XCH [1]. JJacke y TamueHTOK C OECCHMIITOMHBIM
TeUeHNEM MOKET HaOJII0/]aThCsl CEphe3HOe HapyIlle-
HUe cepAeuHol GpyHKIun. CoriacHO JaHHBIM MUPO-
Boro perucrpa o IIITKM, sto 3a6osyieBanue BCTpe-
vaercs Bo Bcem mupe [2]. ITanuenTtku ¢ IIITKM B
aHaMHe3e HEPEeJKO B JaJIbHEUIeM IUIaHUDPYIOT
OepeMeHHOCTD, BJIUSHIE KOTOPOU Ha KIMHUYECKUI
HCXOJ] IMeeT pelaroliee 3HaueHue [3].

Hecmotpsa Ha TO, wto IIIIKM BcTpeuaercss BO
BCEM MHUpE, OOJIBIIIMHCTBO SITHAEMUOJIOTHYECKUX
na"gHbix nocrymaetr us CIIA, HOxuoMt Adpukwu,
Hurepuu u T'autu [2]. HegaBHee ucciieloBaHuE C
HCIIOJIb30BAaHHEM OOIIeHAIMOHAJIbHON 0a3bl JIaH-
HbBIX 110 TocnutaymsanusaM CIIA 3a mepuoy 2004—
2011 IT. IIOKasajio, 4to 3abosieBaemocts ITTTKM
BBIPOCJIa C OJTHOTO CJIy4asi Ha 1181 KUBOPOIK/IEHHE B
2004 T. 710 OJTHOTO ¢Iy4as Ha 849 KUBOPOK/IEHUU B
2011T. [4]. [IpeamonaraeMblie MPUYUHBI 3TOTO BKJTIO-
YaroT B ce0s1 MOBBIIIEHNE CPETHETO BO3PACTa MAaTEPH,
qucia caydaeB npeskiamicud (I19) u MHOTomIo -
HOU G€pEMEHHOCTH (JACTUYHO 32 CUET UCIIO0JIh30Ba-
HUS BCIIOMOTATEJIbHBIX PENPOAYKTUBHBIX TEXHOJIO-
TU), KOTOPbIE SABJIAIOTCA (AaKTOpaMH PHICKA IPHU
[ITTIKM; yBenuueHHEe pacHpoCTPAaHEHHOCTH (haKTo-
POB DHCKA CepAEYHO-COCYAUCTBIX 3a0oJieBaHUI
(CC3), Takux Kak aprepuaysbHas runeprensus (Al),
caxapHbiii auaber (C/I) U oXKupeHUe, Cpeau KeH-
IIUH PENPOAYKTHBHOTO BO3PACTA, & TAKIKE PACTYIIee
npusHanue [ITIKM kak 3abosieBanusa. CC3 cranm
BeAyIllel NPUYMHONU MATEPUHCKOU CMEPTHOCTH B
CHIA (25—30 % Bcex MAaTEpUHCKUX CMepTeEN), IpHu
aToM Ha 71010 KMII mpuxoiutes oT MOJIOBUHBI JIO
2/3 ciy4qaes [5].

[MaTtodusuomorusa IIIIKM ocraercsa 70 KOHIIAQ
HEYCTAHOBJIEHHOH, XOTS B KaUeCTBE IPUYUHBI OBLIIO

INTRODUCTION

Peripartum cardiomyopathy (PPCM) is an idio-
pathic form of cardiomyopathy (CMP), manifested
by chronic heart failure (CHF), left ventricular dys-
function in the third trimester of pregnancy or for
several months after childbirth, provided that other
causes of CHF are excluded [1]. Even patients with
an asymptomatic course may have a serious disorder
of cardiac function. According to the worldwide reg-
istry of PPCM, this disease occurs all over the world
[2]. Patients with a history of PPCM often plan a
pregnancy in the future, the impact of which on the
clinical outcome is crucial [3].

Despite the fact that PPCM is found all over the
world, most epidemiological data comes from the
USA, South Africa, Nigeria and Haiti [2]. A recent
study using a nationwide database of US hospital-
izations for the period from 2004 to 2011 showed
that the incidence of PPCM increased from one case
per 1 181 live births in 2004 to one case per 849 live
births in 2011 [4]. The alleged reasons for this
include an increase in the average maternal age, the
number of cases of preeclampsia (PE) and multiple
pregnancies (partly due to the use of assisted repro-
ductive technologies), which are risk factors for
PPCM; an increase in the prevalence of risk factors
for cardiovascular diseases (CVD), such as arterial
hypertension (AH), diabetes mellitus (DM) and
obesity, among women of reproductive age, as well
as the growing recognition of PPCM as a disease.
CVD has become the leading cause of maternal
mortality in the United States (25—30% of all mater-
nal deaths), while CMP accounts for from half to
2/3 of cases [5].

The pathophysiology of PPCM remains com-
pletely unknown, although several mechanisms have
been proposed as the cause, including autoimmune
processes, inflammatory factors, viral infections and
low levels of selenium in the body [6]. However, none
of these mechanisms has been fully proven. In the
last decade, works have appeared showing that
PPCM is a vascular pathology caused by an imbal-
ance of angiogenic factors with increased production
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MPEJIJIOKEHO HECKOJIBKO MEXaHU3MOB, BKJIIOYas
ayTOMMMYHHbBIE IIPOIIECCHI, BOCIIAJUTEJIbHBIE (haK-
TOPBI, BUPYCHble HWH(MEKIUH U HUKUU YPOBEHDb
coJleprKaHus ceJieHa B opraHusMme [6]. OgHako HH
OJIMH U3 3TUX MEXaHU3MOB He ObLI IOJTHOCTBIO JIOKa-
3aH. B mocsienHee necATUIeTHE TTOSBIJINCH PAOOTHI,
nokaspiBanue, uro [ITTKM sBisercs BacKyIApHOU
MaTOJIOTHEH, BBI3BAHHOW UCOAIIAHCOM AHTHUOTEH-
HBIX (DAKTOPOB C MOBBIIIIEHHON MPOAYKIHEH HaKkTo-
POB aHTUAHTUOTEHHOU PUPObl. Cpesiu aHTHAHTHO-
reHHBIX (aKTOpoB N-KOHIIEBOH (hparMeHT IpoJiakK-
THHA C MOJIEKY/ISIPHOHN Maccoit 16 k/la (16 kDa-PRL)
u sFlt1 cunraroTces HanboJsiee 3HAYMMBIMH [7].

Teuenue 60JI€3HU ITUPOKO BapbUPYET OT Oosiee
MATKUX (OPM TOJIBKO € JIETKUMU U Hecnenuduye-
CKUMH CHMIITOMAMH JI0 TSPKEJIbIX, OCJIOKHEHHBIX
KapAHOTeHHBIM 1IOKOM [8]. B KoHIle TpeThero Tpu-
MecTpa GEpEeMEHHOCTU WJIH B PAaHHEM IIOCJIEPOMIO-
BOM IIEPHO/I€ BPAYH YACTO CTATKUBAIOTCA C IIPEIIO-
JIOKUTEJIbHO 3J0POBBIMHU JKEHIIMHAMHU, KOTOPBIE
JKQUIYIOTCA Ha HecllenuduiecKre CHMIITOMBI, TAKHe
Kak o0IIui AUCKOMMOPT, yTOMJISIEMOCTh ¥ HAJTUUHE
nepudepuyeckux orekoB. [Ipu Tskenbx gopmax
3ab0JIeBaHUsI TAIIMEHTKU MIPEbSBIISIOT KAT00bI Ha
OJIBIIIIKY, OPTOITHO? U MOBHIIIEHHYIO0 BO30YIUMOCTb.
B xynaiem cirydae pa3BUBaeTcs KapAUOTeHHBIN MIOK,
COTIPOBOK/TAIOIITUMACS OTEKOM JIETKHUX.

Heuacro, HO HaO/I07jaeTCA HapyIIeHHE PUTMA
cepAna u caydau TpoM60sM6onii. Y G0IBITHHCTBA
JKEeHINWH 3a00JIeBaHNE MIPOSBIISIETCS B TEUEHUE IIep-
BOI'O MecsIla IOCJIe POJIOB; UyTh MEHBIIE CIy4aeB
3apPETUCTPUPOBAHO B ITO3THEM ITOCJIEPOIOBOM IIEPHU-
0Jie; ¥ peKHe CITydanu HaOJII0/Ial0TCSA ellle BO BTOPOM
TpuMecTpe OepeMeHHOCTH [9, 10]. B ncciaenoBannm
IPAC, usyuasmiem KMII Bo Bpemst GepeMeHHOCTH, Y
nByXx keHIuH I[IITKM Obuta AUAarHOCTHPOBaHA B
JIEHb POJIOB, & BCE OCTAJIBHBIE CJIy9ad — B MOCJIEPO-
IoBOM Tiepuojie [11]. AdppoaMepUKaHCKUM KEHIIH-
HaM JIUarHO3 CTABUTCS [T033Ke M0 CPABHEHUIO C XKEH-
IMUHAMHA €BPOIIEOWTHON pachl, HO IIOKA HESICHO,
OTpa’KaeT JIU ATO Pa3INUHe 3aJePIKKY B 00palieHuu
3a IIOMOIIIBIO, B IOCTAHOBKE IATHO3a WJIH JeHCTBU-
TEJIPHO MHYI0 KapTUHY 3a00JieBaHUA (I UX KOM-
OWHAIMIO) B ATOU momyasanuu [12].

JTUATHOCTUKA

PanHsAs 1uarHocTuka 3HAUUTETHHO YBEJINYUBAET
manchl nmanueHTok ¢ IIIIKM Ha BoccTaHOBJIEHHE
dpakiuu BBIOpOCa JeBoro xkemyaouka (OB JIK), B
TO BpeMsI KaK MO3/IHsAs AUaTHOCTUKA CBsA3aHAa C yBe-
JIMYEeHUEM 4YaCTOTHl CEPbE3HBIX HeKeIaTeIbHbIX
SIBJICHUH ¥ OOJIbIIEN BEPOATHOCTHIO IEPEX0Za K
HeoOpaTtumou TepmuHasbHOW XCH. Kpome Toro,
HepuarHoctupoBanHaa IIIIKM yBenuuuBaeT pucK

of antiangiogenic factors. Among the antiangiogenic
factors, the 16-kDa N-terminal fragment of prolactin
(16 kDa-PRL)) and sFlt 1 are considered the most
significant [7].

The course of the disease varies widely from mild
forms with only poor and nonspecific symptoms to
severe, complicated by cardiogenic shock [8]. At the
end of the third trimester of pregnancy or in the early
postpartum period, doctors often encounter suppos-
edly healthy women who complain of nonspecific
symptoms, such as general discomfort, fatigue and
peripheral edema. In severe forms of the disease,
patients complain of shortness of breath, orthopnea
and increased excitability. In the worst case, cardio-
genic shock develops, accompanied by pulmonary
edema.

Infrequently, but there is a cardiac rhythm dis-
order and cases of thromboembolism. In most
women, the disease manifests itself during the first
month after childbirth; slightly fewer cases are reg-
istered in the late postpartum period; and rare
cases are observed even in the second trimester of
pregnancy [9, 10]. In the IPAC study, which investi-
gated CMP during pregnancy, PPCM was diagnosed
in two women on the day of delivery, and all other
cases were diagnosed in the postpartum period [11].
African-American women are diagnosed later than
Caucasian women, but it is not yet clear whether
this difference reflects a delay in seeking help, in
making a diagnosis, or a really different picture of
the disease (or a combination of them) in this popu-
lation [12].

DIAGNOSTICS

Early diagnosis significantly increases the chances
of patients with PPCM to restore the left ventricular
ejection fraction (LVEF), while late diagnosis is asso-
ciated with an increase in the frequency of serious
adverse events and a greater likelihood of transition
to irreversible end stage CHF. In addition, undiag-
nosed PPCM increases the risk of more severe CHF
in subsequent pregnancies [1].

Biomarkers such as B-type natriuretic peptide
(BNP) and its N-terminal prohormone (NT-proBNP)
are used to diagnose PPCM, but it should be borne
in mind that their levels are also slightly increased
during physiological pregnancy, whereas the con-
centration of BNP and NT-proBNP consistently
increases in patients with acute form of PPCM [13].
The most important role of natriuretic peptides is to
exclude CHF (with a threshold of < 100 pg/ml for
BNP and < 300 pg/ml for NT-proBNP), and they
should not be used exclusively for the diagnosis of
PPCM [14].
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6osee Tsoxeno XCH mpu nocnenyromux 6epemMeH-
HoOCTAX [1].

Hna nuarnoctuxu I[IITKM uCnosb3ylOT Takue
OmoMapkepbl, KaK HATPUHYPETUUYECKUU MEITHT
Tuma B (BNP) um ero N-KOHIIEBOM MENTHUL
(NT-proBNP), HO ciiemyeTr MUMETh B BHAY, YTO UX
YPOBHU HE3HAUUTEJIbHO MOBBIIIEHHI U IIpU GU3HNO0-
JIOTUYECKOW 6€pPEMEHHOCTH, TOT/Ia KaK y MallHEHTOK
¢ octpoit ¢popmoii ITIIKM moceoBaTesIbHO MTOBBI-
maercss koHieHTparuss BNP u NT-proBNP [13].
Camas BaykHasI pOJIb HATPUUYPETUUECKUX MTEeNITU/IOB
3aktiouaercs B uckaodeHun XCH (¢ moporom < 100
Jutst BNP u < 300 nr/mu syt NT-proBNP), u oHu He
JIOJDKHBI  MCIIOJIBb30BAThCA HUCKJIIOUUTENIBHO 1A
ycraHoBaeHus auartosa ITITKM [14].

M. Ricke-Hoch et al. usyuriu sxcnpeccuo nHTU-
buTopa axkTmBaropa IuIa3MuHOreHa PAI-1 u ero
MOTeHIHaJIbHYI0 posb B paszsutuu IIIIKM. Hccene-
JIOBATeJIM COOOIIMIN, YTO y marnueHTok ¢ ITITKM
ypoBeHb IupKyaupyoiero PAI-1 Bo Bpemsa 1mocra-
HOBKH JIMaTHO32 BBIIIIE, Y€M B IIOCJIEPO/IOBOM IIEPH-
one [14]. PAI-1, mo-BuauMoMy, SIBJIsSETCS HOBBIM
mapkepoM [ITIKM, KOTOPBIT ITOJI0KUTETBHO KOppe-
JipyeT ¢ ypoBHAMHU miR-146a, mapkepom IITIKM,
SKCOpeccur0 KoToporo myrem aktuBanum NF-xB
uraynupyer 16 kDa-PRL. Hanpotus, PAI-1 He Kop-
penupyet ¢ NT-proBNP, equHCTBEHHBIM KJIUHUYE-
CKHM MapKepoM, KOTOPbIH, KaK ObLIO YCTAHOBJIEHO,
noselnieH npu [ITTKM. YpoBeHb ITUPKYJIHUPYIOIIETO
PAI-1 He xoppenupoBays c TaxecTbio XCH mpu
IIOCTAHOBKE /[MAarHo3a M He ObUI IIPEJUKTOPOM
BBI3JIOPOBJIEHUS Yepes 6 Mec HaOIoAeHu [15].

HecmoTtpsa Ha TO, uTO ypoBeHb PAI-1 B miiazme
ABJAETCHA JIOCTAaTOYHO WHQOPMATHUBHBIM JIHArHO-
ctuueckuM 6momapkepom mipu IITTIKM, mosaratbes
HCKJIIOUUTEJIPHO HA €r0 KOHIIEHTPAITUIO OMUOOYHO,
TaK KaK 9TOT OEJIOK BBINIOIHSET Pa3Hble OMOJIOTHYe-
ckue ¢yHKIUU B opranusme. Tak, PAI-1 ociabiser
pubpuHOMN3 U aHTUTPOMOOTHUYECcKHE dPPEKThI U
JIEUCTBYET KaK MPOTPOMOOTHYECKUH (dakTop. Bruio
nokasaso, uro PAI-1 cBasbiBaerca ¢ 16 kDa-PRL u
uHaynupyetr aktuBauuio NF-kB u3 uPAR, Tem
caMBbIM CIIOCOOCTBYS 9Kcmpeccuu miR-146a B 3HI0-
TeJINAJIbHBIX KJIETKaX, YTO B 3HAUUTEIbHOU CTENIeH!
oTBeuaer 3a BbI3BaHHOe 16 kDa-PRL nHapymienue
cocyucrol pyHkinuu u pazsutue XCH B maTopusu-
onoruu IITTKM. ¥ nmanuenTtok ¢ ITTIKM, y koTOpbIX
ypoBHU PAI-1 B 171a3Me ObLITN CHUKEHBI uepe3 6 Mec
IIocJie HavauIa HabJIIo/IeHus, TAaKXKe ObLIO OTMEUEHO
cHmkeHune aktuBanuu NF-kB. bosiee Toro, ucciezmo-
BaTeJU JOKA3aJIM, YTO ITUPKYJIUPYIOIIHE YDPOBHH
miR-146a Takke Boie mpu IIITKM, uyem y 310p0o-
BBIX ITAIIUEHTOK. ABTOPBI OOHAPYKMIH, 9TO PAI-1 B
I1a3Me ObLI MOBBINIEH y manueHTok ¢ [TITKM mpu

M. Ricke-Hoch et al. the expression of the plas-
minogen activator inhibitor-1 (PAI-1) and its
potential role in the development of PPCM were
studied. Researchers reported that in patients
with PCMP, the level of circulating PAI-1 in diag-
nosing is higher than in the postpartum period
[14]. PAI-1, apparently, is a new marker of PPCM,
which positively correlates with the levels of
miR-146a, a marker of PPCM, whose expression
by activating NF-«xB induces 16 kDa-PRL. In con-
trast, PAI-1 does not correlate with NT-proBNP,
the only evidenced clinical marker found to be ele-
vated in PPCM. The level of PAI-1 did not corre-
late with the severity of CHF in diagnosing and
was not a predictor of recovery after 6 months of
follow-up [15].

Despite the fact that the level of PAI-1in plasma is
a fairly informative diagnostic biomarker for PPCM,
it is a mistake to rely solely on its concentration,
since this protein performs different biological func-
tions in the body. Thus, PAI-1 weakens fibrinolysis
and antithrombotic effects and acts as a prothrom-
botic factor. It has been shown that PAI-1 binds to
16 kDa-PRL and induces activation of NF-kB from
uPAR, thereby contributing to the expression of
miR-146a in endothelial cells, which is largely
responsible for the vascular function disorder caused
by 16 kDa-PRL and the development of CHF in the
pathophysiology of PPCM. In patients with PPCM,
whose plasma levels of PAI-1 were reduced 6 months
after the start of follow-up, a decrease in NF-kB acti-
vation was also noted. Moreover, the researchers
proved that levels of miR-146a are also higher in
PPCM than in healthy patients. The authors found
that PAI-1 in plasma was elevated in patients with
PPCM during subsequent pregnancy, but before the
onset of CHF [15].

More accurate biomarkers are needed for a fast
and reliable diagnosis of PPCM, but they have not
yet been properly identified. Currently, biomark-
ers such as 16 kDa-PRL, interferon-gamma, asym-
metric dimethylarginine (ADMA) and miR-146a
are being considered [13]. The issue of the influ-
ence of imbalanced angiogenesis remains debat-
able. It was proposed by I. Lata et al. to use high
values of placental growth factor (PIGF) and/or
low values of the sFlt-1/PIGF ratio for the diagno-
sis of PPCM [16]. The sFlt-1 levels of decrease rap-
idly after childbirth (after removal of the placental
source of sFlt-1) in healthy women, but remain
above the normal range in women with PPCM. The
source of the constant increase in sFlt-1 in the
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ToC/IeAYIONIEe OepeMEHHOCTH, HO /IO Hayajia pa3Bu-
tuss XCH [15].

JI1s1 OBICTPOM U HajlesKHOU AuarHocTuku ITITKM
HeoOX0oAMMBI 6oJiee TOUHBIE OHMOMApKEPHI, HO OHHU
elle He OIpeZieJIeHbl JIO/LKHBIM oOpa3oM. B HacTos-
1[ee BpeMs pacCMaTPUBAIOTCA TaKue OMOMapKepHI,
kak 16 kDa-PRL, uarepdepoH-raMma, aCHMMEeTPHY-
BBl auMerwnapruauH (AJIMA) u miR-146a [13].
JlrckyTabeTbHBIM OCTAaeTCsl BOIIPOC BIUSHUSA rcha-
JIAHCHPOBAaHHOTO aHruoreHesa. I. Lata et al. 6p110
MIPEJIJIOKEHO  MCIIOJIb30BaTh BBICOKHME 3HAYEHUs
dakropa pocra mwranentsl (PIGF) u/wnm Huskue
sHauenus cootHomrenusi sFlt-1/PIGF mis auarno-
cruku ITITKM [16]. Ypouu SFIt-1 GbICTpO CHIKA-
F0TCsI TIOCJTE POZIOB (TTOCIIE yAaAeHU IIAIleHTapHOTO
ncrounrka sFlt-1) y 3M0pOBBIX KEHIIUH, HO OCTa-
IOTCs BBIIIIE HOPMAJIBHOTO JIMAIIA30HA Y KEHIIUH C
ITITKM. VIcTOYHMK MTOCTOSIHHOTO moBbIeHus sFlt-1
B IIOCJIEPOI0BOM TIEPHO/IE B HACTOSAIIEE BPEMS HEU3-
BecteH. B xoropre IPAC xomnentpanus sFIt-1 Ha
MOMEHT mocTaHoBKU simarHosa [IITKM koppenupo-
Basia ¢ QYHKIIMOHAITBHBIM KJIaCCOM IO Ky1accuduka-
§185051 HbIo—I7Ioch1<0171 accormanuu cepana (NYHA) u
HasmureM mo6ouHbIx 3¢ dexTos [11]. YpoBens sFlt-1
U JPYTUX TUJIANEHTAPHBIX TOPMOHOB y TAIMEHTOK
JIOCTHTAeT MaKCHUMyMa BO BPeM: POJIOB, ¥ 3TOT MUK
MOJKET CIocoOCTBOBATh PA3BUTHIO ITOCIEPOOBOTO
cuHZpoMa. Bo3MOKHAs poOJib APYTUX MJIaneHTap-
HBIX TOPMOHOB, TAKUX KaK aKTUBHUH A, B HACTOsIIIEE
BpeMs ucceayercs [16].

Ixokapauorpadus (9xoKI') — BaskHeHIHNH aua-
THOCTHUYECKHUU MHCTPYMEHT — ITOKA3aHa BO BCEX CIIy-
vaax nopo3penusd Ha IIIIKM s noarBep:kaeHUs
JINarH03a, OIEHKU COIYTCTBYIOIIUX UJIN PAHEE CyIIe-
crBoBaBmux CC3, uckioueHus ocoxuennii ITTTKM
(mampumep, Tpom60B JIXK) 1 MOIyIeHNs TPOTHOCTH-
yeckoll nHpoOpManuu (HampuMmep, HATHIHE JIer0u-
HoU AT"). O0Ipie HaXOJKU MOTYT YKa3bIBaTh HA yBe-
auuenue obbema JIXK > 2.7 cM/M2, CHUXKeHHe
©B JIXK, paciiupenue nonoctu JIXK, MmurpanbHyio u
TPUKYCIIUTAIbHYI0O  PETyPrUTAIlUI0, IIOBBIIIEHUE
JierouHoro AasseHus u Tpom603 JIK. Orenka QyHK-
nuu JIDK oco6eHHO BakHA /I MOHUTOPUHTA COCTO-
SHUA TAIAEHTOK, MTOCKOJIbKY 0OoJsiee HU3KasA (QyHK-
s JDK cBsA3aHa ¢ BBICOKOW TOCIUTAIBHOU JIeTaTh-
HOCTBIO U O0JIee JTUTETbHBIM BpeMEHEM BOCCTaHOB-
nenus y nauueHntok c IIITKM. Beuto mpejioxeHo,
9TOOBI KIMHUITACTHI mpoBoAuan IXoKI' Ha paHHeM
JTane IMAarHOCTUKU, IIPU OIIEHKE MAIlUEHTOK C CUM-
nToMamu, xapakrepHabiMu 71 [TTTKM [17].

ITocne crabwan3anuyd COCTOSHUSI MAaTrHHUTHO-
pe3onancHas Tomorpadus (MPT) moxker obecrie-
9UTH 0OJIEE TOUHYIO OIEHKY CTPYKTYPHI B (DYHKIIHU
cep/illa ¥ MCIIOJIb3YETCS B KAUEeCTBE 30JI0TOTO CTaH-

postpartum period is currently unknown. In the
IPAC cohort, the concentration of sFlt-1 at diagno-
sis of PPCM correlated with New York Heart Asso-
ciation (NYHA) functional class and the presence
of side effects [11]. The level of sFlt-1 and other
placental hormones in patients reaches their maxi-
mum during childbirth, and this peak may con-
tribute to the development of postpartum meta-
bolic syndrome. The possible role of other placen-
tal hormones, such as activin A, is currently being
investigated [16].

Echocardiography (echoCG), the most impor-
tant diagnostic tool is indicated in all cases of sus-
pected PPCM to confirm the diagnosis, assess con-
comitant or pre-exist CVD, exclude complications
of PPCM (for example, left ventricular thrombi)
and obtain prognostic information (for example,
the presence of pulmonary hypertension). Com-
mon findings may indicate an increase in the left
ventricle (LV) volume > 2.7 cm/m?, a decrease in
LVEF, enlargement of the LV cavity, mitral and tri-
cuspid regurgitation, increased pulmonary pres-
sure and left ventricular thrombosis. Assessment
of left ventricular function is especially important
for patient’s monitoring, since lower left ventricu-
lar function is associated with high hospital mor-
tality and longer recovery time in patients with
PPCM. It was suggested that clinicians perform
EchoCG at an early stage of diagnosis, when evalu-
ating patients with symptoms characteristic of
PPCM [17].

After stabilization of the condition, magnetic res-
onance imaging (MRI) can provide a more accurate
assessment of the structure and function of the heart
and is used as the gold standard for differential diag-
nosis of CMP [18]. A study involving 40 women who
underwent cardiac MRI at baseline and 6 months
after the diagnosis of PPCM revealed a slight late
gadolinium enhancement (5%) (a chemical element
that is a key component of contrast agents used for
MRI) at baseline and 6 months later, and no signifi-
cant difference in clinical symptoms or outcomes
compared with the control group. A late gadolinium
enhancement may indicate irreversible damage to
the myocardium, which is not detected by echocar-
diography [19].

Gadolinium administration should be avoided
before delivery due to the increased risk of antenatal
fetal death, neonatal mortality, as well as rheumato-
logical, inflammatory or infiltration skin diseases
[20]. Endomyocardial biopsy is usually not indi-
cated. It can be used to exclude acute myocarditis
after childbirth, identify viral etiology and exclude
rare autoimmune myocarditis [21].
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Japra auddepeHnuanbHod guarHoctuku  KMIIT
[18]. NccnenoBanme ¢ yuacTueM 40 KEHIUH, KOTO-
prim nipoBoauau MPT ceparia B Hauasie uccieioBa-
HUSA U 4epe3 6 Mec IOC/ie MOCTAaHOBKU JTUArHO3a
IITIKM, BBIABHJIO HE3HAUYHUTEJIbHOE IIOBBIIIIEHIE
(5 %) o3IHETO YCUTeHHUs TaI0IUHUS (XUMUYECKOTO
2JIEMEHTa, KOTOPBIA SIBJIAETCS KJIIOUEBBIM KOMIIO-
HEHTOM KOHTPACTHBIX BEIECTB, UCIIOJIb3YEMBIX JJIs
MPT) ucxomHo u yepes3 6 Mec U OTCYTCTBHE CyIIEe-
CTBEHHOU Pa3HUIIBI B KIMHUYECKUX CUMIITOMAX MJIH
HCX07]aX TI0 CPABHEHHIO ¢ KOHTPOJIBHOHW TPYIIIOH.
[To3aHee ycuieHne YPOBHS TafOJTUHUS MOYKET CBU-
JIETEeJIbCTBOBaTh O HEOOPAaTHMOM IOBPEKIEHUHU
MHOKap/ia, KOTopoe He BblsABisieTcs mpu IxoKI' [19].
Cnenyer wusberaTb BBEAEHUS TaJOJHHHUA 10
POZIOB H3-3a IMOBBIIIEHHOTO PUCKA aHTEHATAJIHLHOU
rubesy 11012, HEOHATAJIBHOU CMEPTHOCTH, a TAKIKe
PEBMAaTOJIOTHYECKHUX, BOCITAJIUTEILHBIX WIH
WHOUIBTPAIIMOHHBIX 3a00JIeBaHUN KOXKU [20].
IHJIOMHUOKapUaIbHas OHWOICHSA, KaK MPAaBUJIO, HE
mokazana. OHa MOXeT OBITh KCIIOJIb30BaHA JIJIst
HCKJIIOUEHHUsI OCTPOTO MHOKapAWTa TIOCTEe POOB,
BBISIBJIEHUS] BUPYCHOU 3THOJIOTUA U HCKIIIOUEHUS
PeIKOro ayTOMMMYHHOTO MHOKapauTa [21].

OCOBEHHOCTHU COBPEMEHHOM
GAPMAKOTEPAIINU

ITockoJIbKY K HACTOSIIEMY BPeMEHU MPOBEIEHO
Mauto uccaemoBanuil no repamnuu [IITKM, npumens-
IOTCS Te 7K€ IIPOTOKOJIBI, UTO U /LI JIeUeHUs IPYTUX
¢opm XCH co cHmxeHHOU ®PB, mim mpoOTOKOJIBI,
OCHOBaHHBIE HA PEKOMEH/IAIUAX SKCIIEPTOB (MU UX
KOMOWHAIAN).

Eciu  mo3BoJisseT reMOAWHAMUKA, CJIEAyeT
KCIOJIb30BaTh [3-6JI0KATOPBL, Jjydiie [1-CeeKTHUB-
Hble (HAIpUMEp, METOIIPOJIoJia TapTpaT), YTOOBI
n36ekaTh CTUMYJISIUA MATOYHBIX COKpAIleHUH
mocpesicTBoM 2-uHHepBanuu [5]. [Ipu Ha3HAYEHU N
JIEKapCTBEHHBIX IPENApaTOB HEOOXOAMMO YUHTHI-
BaTh BO3MOXKHbIE HEOJIATONPUATHBIE MOCTIEICTBUSI
JUi 1wioza. Bo BpeMsi GepeMeHHOCTH MHTHOUTOPHI
aHTHOTeH3UHIIpeBpalaIinero depmenta (HAIID),
610KaTOpPHI perenTopoB aHruorensuHa (bPA), 6J1o-
KaTOPbI PELeNTOPOB aHTUOTEH3UHA U MHTUOUTOPBI
HenpuwinsuHa (ARNI), uBabpaZiil U aHTarOHUCTHI
MHUHEPAJIOKOPTUKOUTHBIX PEIENTOPOB MPOTHBOIIO-
Ka3aHbl W3-32 MOTEHIHATHHOH TEPATOTE€HHOCTU U
derorokcuunoctu [22]. Tunpanasus (Hapumep, B
Jl03e 25 MT KaXK7able 6 4) U HUTPATH (HAIpUMep,
n3ocopbusia AUHUTPAT 20 MT OJWH pa3 B CYTKH C
MTOBBILIIEHUEM JI0O3BI I10 MEPE IIEPEHOCUMOCTH) MOTYT
HCIIOJIb30BAThCA BO BpeMs OepeMEeHHOCTH BMECTO
uAIl®/BPA ny1a yMeHbIIeHUSA TOCTHATPY3KU. Jleue-
Hue OeTa-0s0KaTOpaMH IIOKA3aHO BCEM ITAI[UEHT-

FEATURES OF MODERN
PHARMACOTHERAPY

Since few studies have been conducted to date on
the therapy of PPCM, the same protocols are used as
for the treatment of other forms of CHF with reduced
ejection fraction, or protocols based on expert rec-
ommendations (or a combination of them).

If hemodynamics allows, [-blockers should be
used, preferably Pi-selective ones (for example,
metoprolol tartrate) in order to avoid stimulation
of uterine contractions by [2-innervation [5].
When prescribing medications, it is necessary to
take into account possible adverse effects on the
fetus. During pregnancy, angiotensin-converting
enzyme inhibitors (ACE-Is), angiotensin receptor
blockers (ARBs), angiotensin receptor neprilysin
inhibitors (ARNIs), ivabradine and mineralocorti-
coid receptor antagonists are contraindicated due
to potential teratogenicity and fetotoxicity [22].
Hydralazine (for example, at a dose of 25 mg every
6 hours) and nitrates (for example, isosorbide
dinitrate 20 mg once a day with an increase in dose
as tolerated) can be used during pregnancy instead
of ACE-Is/ARB-Is to reduce afterload. Beta-block-
ers treatment is indicated for all patients with
PPCM, regardless of whether they are pregnant or
not. These drugs should be prescribed only to
patients with euvolemia and clinically stable con-
dition. Diuretics should be used if patients have
symptoms or signs of nasal congestion, regardless
of whether they are pregnant or not, despite con-
cerns about placental blood flow [13]. Hydralazine
and nitrates can be used as vasodilator therapy.
According to the results of the RALES and
EMPHASIS-HF studies, mineralocorticoid recep-
tor antagonists are indicated in patients with CHF
NYHA class II-IV and left ventricular ejection
fraction < 35% [23].

The discovery of a potentially common mecha-
nism of oxidative stress and endothelial dysfunc-
tion led to a new algorithm for the treatment of
PPCM, called the BOARD concept (bromocriptine,
oral therapy of heart failure, anticoagulants, vasodi-
lators and diuretics), in which the use of bromocrip-
tine and anticoagulants was added to the conven-
tional therapy of CHF [24]. The BOARD concept
was introduced into the 2018 European clinical
guidelines for the treatment of CHF during preg-
nancy in women with PPCM [13]. Due to the poten-
tiating effect on the dopamine receptors of the
hypothalamus, the use of bromocriptine is recom-
mended, which inhibits the secretion of hormones
of the anterior pituitary gland, especially prolactin
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kaum c [ITTKM, HezaBuCHUMO OT TOTO, GepeMeHHBI OHHU
WJIN HET. TU IIPenaparhl cie/yeT Ha3HAYaTh TOJIBKO
MaIUeHTKaM C 3yBOJIEMUEH U KIIMHUYECKU CTa0UITb-
HBIM COCTOSTHHEM. [IUypeTHUKHU CjIelyeT HCIIOIh30-
BaTh, €CJIN y MAIUEHTOK €CTh CUMIITOMBI WJIH IIPH-
3HAKHU 3aJI0KEHHOCTH HOCA, HE3aBHUCUMO OT TOTO,
OepeMeHHBI OHH WU HET, HECMOTPSI Ha OITACEHUSI 110
MOBOJIy IJIAllEHTapHOTO KpOBOTOKa [13]. I'mapasa-
3WH W HUTPATHl MOTYT KCIIOJIb30BATHCA B KAUECTBE
cocymopacmupsonei Tepanuu. COrJIacHO pe3ysib-
Tatam wuccaemoBanuii RALES u EMPHASIS-HF,
AHTArOHUCTHl MUHEPAJIOKOPTUKOUIHBIX PEIeNnTO-
poB nokaszansl nanuestkam ¢ XCH II-1V kiacca o
NYHA u ®B JI)K < 35 % [23].

OTKpBITHE MOTEHITUAJIBHO OOIIEero MexaHU3Ma
OKCUZATUBHOTO CTpecca U 3HAOTEIUAJIBHOU JIHC-
(YHKIMK TIPHUBEIO K HOBOMY QJITOPHUTMY JIEUEHUS
[TITKM, nHazBanuomy KoHneniueir BOARD (6pomo-
KpUNTHUH, nepopanbHas Tepamuss CH, amTmkoary-
JISTHTBI, Ba30JMJIATATOPHI U IUYPETHUKU), B KOTOPOU
K craugapTtHoi Tepanuu XCH fgobaBiieHo mpuMeHe-
Hre OPOMOKPHUIITHHA ¥ aHTUKOATYJITHTOB [24]. KoH-
nernusi BOARD Obuta BBeJleHa B €BPOTIEHCKIE KITH-
HUUYeCKHe peKoMeHAanuu 2018 1. a4 ijeuenusa XCH
BO Bpems OepemeHHocTH y Jjun ¢ IITIKM [13].
B ¢BA3Y ¢ HOTEHITUPYIOIIUM IEHCTBUEM Ha 0D aMuU-
HOBBIE PENENTOPHl THUIIOTAJIAMyca pPEKOMEH]IyeTcs
HCII0JIh30BaHIE OPOMOKPHUIITHHA, KOTOPBIA TOPMO-
3UT CEKPEINIO TOPMOHOB IIEpEeHEN 1011 TUIODH3a,
0CcOOEHHO TTPOJIAaKTUHA U coMaToTponuHa [25]. Pan-
JIOMU3UPOBAaHHOE HCCIeloBaHUe 63 HeMEIKUX JKeH-
muH c [ITIKM, B KOTOpOM CpaBHUBAJIU O/THOHE/EJIh-
HBII U BOCHBMUHEJIEJIbHBIA KYypChl IprueMa GpoMo-
KpPUNTUHA, BBIABIWIO yiayuinenue OB JDK [26].
ABTOpBI OTMETHJIH, YTO y 23 U3 37 JKEHI[UH C UCXO-
nHOM @B JIXK < 30 % 3HaUYeHHWe 3TOTO IMOKa3aTesIst
BOCCTaHOBHJIOCH 710 50 % u OoJiee.

B OTKpBITOM paHAOMHU3UPOBAHHOM HCCJIEN0BA-
HUU ¢ ygactueM 20 xeHIuH ¢ I[ITTKM, nosyyaBmnx
OpPOMOKDUIITHH 2.5 MT JIBa pa3a B /IeHb B TEUEHHE
8 HeJl ¢ TTOC/IENYIONTUM IIPUEMOM 2.5 MT OJIH pa3 B
JIeHb B TeueHue 6 HeJ/l, 10 CPABHEHUIO CO CTaH/apT-
HBIM MeJINKAMEHTO3HbIM JIEYEHHEM OTMEYAIOCh
yayumenne ®B JDK (cpennee 3nauenume @B JIDK
BBIPOCJIO € 27 % WCXOIHO 70 58 % mpu mocienyio-
meM HaOJII0eHUN B rpynne OGPOMOKPHUIITHHA IIPO-
THB 27 U 36 % COOTBETCTBEHHO B KOHTPOJIbHOU
rpyunne) [27]. B obGcepBaliliOHHOM HCC/I€TOBAHUH
caydaes IIIIKM B I'epmaHun B Iepuos, 2004—
2012 IT. y 72 % >KEHIIUH HAOJII0/aI0Ch YIydIlleHHe
COCTOSTHUS TIOCJIe TprueMa GpoMoKpunTuHa [28].

[ToMuMO TOrO, UYTO TUIEPKOATYJIALMSA Xapak-
TepHA JJIA IIOCJIEPOZIOBOTO TEPUOAA, AUCHYHKIUS
JI2K Taxoke TIOBBIIIIAET PUCK TpOMOO3a U cMepTH [29].

and somatotropin [25]. A randomized study of
63 German women with PPCM, in which one-week
and eight-week courses of taking bromocriptine
were compared, revealed an improvement in LVEF
[26]. The authors noted that in 23 out of 37 women
with initial LVEF < 30%, the value of this indicator
recovered to 50% or more.

In an open randomized study involving 20 women
with PPCM who received bromocriptine 2.5 mg twice
a day for 8 weeks, followed by 2.5 mg once a day for
6 weeks, compared with standard drug treatment,
there was an improvement in LVEF (the average
LVEF increased from 27% at baseline to 58% at fol-
low-up in the bromocriptine group versus 27 and
36% respectively in the control group) [27]. In an
observational study of PPCM cases in Germany in
the period 2004-2012, 72% of women had an
improvement in their condition after taking bro-
mocriptine [28].

In addition to the fact that hypercoagulation is
characteristic of the postpartum period, LV dysfunc-
tion also increases the risk of thrombosis and death
[29]. Therefore, anticoagulants may be recom-
mended for the treatment of PPCM, which is associ-
ated with a higher incidence of thromboembolism
than other forms of CMP. Careful consideration of
the risk compared to the benefits of anticoagulant
therapy in these patients is of paramount impor-
tance, especially in patients with LVEF < 35% or
receiving bromocriptine. Since warfarin is not rec-
ommended during pregnancy, heparin and unfrac-
tionated heparin are first-line drugs in pregnant
women with PPCM at risk of thromboembolic com-
plications and their use should be continued in the
postpartum period [30].

Treatment of CHF is largely determined by the
condition of the patient’s pregnancy. Women who
require treatment for PPCM during pregnancy, need
joint cardiological and obstetric care [8, 31]. In addi-
tion, all patients with PPCM should continue treat-
ment of CHF according to the combined regimen
until clinical stabilization and at least 12—24 months
after complete restoration of left ventricular func-
tion [32].

Currently, it is not completely clear when and
how to stop CHF therapy in patients with PPCM. It
is necessary to monitor patients to assess clinical
symptoms. The evaluation of the ejection fraction is
also important. A study using stress echoCG showed
that women with recovery of left ventricular func-
tion have a persistent decrease in contractile
reserve, which indicates the presence of persistent
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CienoBaTeIbHO, aHTUKOATYJISTHTBI MOTYT OBITH PEKO-
MeHoBaHbl a4 siedenus [TTIKM, kotopasa cBa3aHa
¢ Gosiee BBICOKOHM YaCTOTON TPOMOO3IMOOJIHH, UeM
apyrue ¢gopmbr KMII. TmaTesnpHOE paccMOTpeHUe
PHICKa IO CPAaBHEHUIO C TTOJIb30M aHTUKOATYJISTHTHON
Tepaluy y 9TUX MallueHTOK MMeeT IIepBOCTelIeHHOe
3HaveHue, ocobeHHO y marueHToB ¢ ®BJDK < 35 %
WJIY TOJTyYalomuX 6poMokpunTrH. [T0CKOIbKY Bap-
(apun He pekoMeH/TyeTcs Tpyu OePEMEHHOCTH, Tena-
PpUH B HeDPAKIIMOHUPOBAHHBIN TeIapUH SBJISAIOTCS
CpeZICTBaMU TIEPBOH JINHUU Y OepeMeHHBIX JKEeHIIUH
¢ IIITKM c pucKOM pa3BUTHUS TPOMOOIMOOTHIECKUX
OCJIO’KHEHUH, 1 UX IIPUEM JIOJIKEH OBITH ITPOIOJI?KEH
B ITOCJIEPOZIOBOM Tiepuojie [30].

Jleuenne XCH Bo MHOTOM OIIPeAESIETCS COCTOS-
HHEM OepeMeHHOCTH TalHueHTKU. KeHIIuHAaM,
koTopble obpamarores ¢ IINTKM Bo Bpems GepemeH-
HOCTHU, TPeOyeTCs] COBMeCTHAsI KapAUOJIOTHIEeCKas 1
akymepckas rmomoris [8, 31]. Kpome toro, Bce 601b-
uele [TTTKM nosxab poiosnkaTs geuenne XCH 1o
KOMOWHHMPOBAHHOU CXeMe /10 KJIMHUYECKOU CcTaOu-
JIN3AlMHU U HE MeHee 12—24 MeC ITOCJIE IOJTHOTO BOC-
cranoBienus ¢pyukmun JIK [32].

B HacTosAIIee BpeMs /10 KOHIIAa HEIOHATHO, KOT/a
U Kak cjefayeT mpekpamarh Tepanuto XCH y manu-
euTok ¢ IITIKM. Heobxomumo HaOJIO[eHUE Ialy-
€HTOK /ISl OIEHKH KJIMHUYECKUX CUMIITOMOB.
Onenka @B raxke BaxxkHa. VccieqoBaHUeE € UCIIOJIb-
30BaHueM cTpecc-9xoKI' mokasasno, 4To y >KeHIINH C
BocctaHoByieHneM ¢yuknuu JDK wHaGmiomaercs
CTOMKOE CHIIKEHUE COKPATHTEIBHOIO PE3EPBA, UTO
VKa3bIBaeT HAa HAJIHUYNE CTOMKOU CYyOKJIMHUYECKOMN
nuchyskiuu [33]. Jlaske mocse oTMeHbI (papMako-
TEepaUK STUX IMAIUEHTOK CJIeAyeT HAOII0ATh JJIsd
onteHKU cuMnToMoB XCH. B ¢BsI3U ¢ 3TUM KJIMHUIIH-
CTBI peKOMeH/AYIOT BceM nanueHTkam ¢ IITTKM npo-
JIOJIKATh JOJITOCPOYHYIO TEPAITHIO, UTOOBI H30€KATh
MOTEHIINAJIBPHOTO CHIKEHUSA CUCTOJIMYECKON (QYHK-
MU cep/lia, pUCK KOTOPOIO MOBBIIIAETCA IIPU IIpe-
KpamieHnu dapmakosorndeckorn Ttepanun XCH
[34]. B rpynne nanuentok ¢ I[IITKM ¢ BoccTaHOB-
snenHol ¢yuknuedn JIXK, KoTOphle mpeKpaTuIu
JIEKAPCTBEHHYIO Tepalui0, He HaOJI0JaloCh CIIy-
YyaeB yXy/[IIeHUs COCTOSHUS, HO 3TO HE SBJIAETCH
OKOHYATEJIBHBIM JIOKA3aTeJIbCTBOM 0€30I1aCHOCTH
OTMEHBI JIEKAPDCTBEHHOW TepaIruu y IMallHEHTOK C
IIITIKM [35]. JlokaszaHHas TeHeTHYecKasi mpeapac-
MIOJIO’KEHHOCTH SBJISETCS OCHOBAHUEM 7151 6eccpoy-
Horo npojospkenusa tepanun XCH [36]. IIpu ia-
HUPOBAHUU MAIUEHTKOHU TOCIeAyIolel GepeMeH-
HOCTH JIEKAPCTBEHHAs Tepamus MOXKET OBITh IIpe-
KpalleHa IIpy TIaTeIbHOM HaOJ/II0/IEHUY B TEYEHHE
MPUMEPHO 6 MeC 10 3aYaThs U HACTYIIeHUs Oepe-
MEHHOCTH [14].

subclinical dysfunction [33]. Even after cessation of
pharmacotherapy, these patients should be moni-
tored to assess the symptoms of CHF. In this regard,
clinicians recommend that all patients with PPCM
continue long-term therapy in order to avoid a
potential decrease in systolic heart function, the
risk of which increases when withdrawing the phar-
macological therapy of CHF [34]. In the group of
patients with PPCM with recovered left ventricular
function who stopped drug therapy, there were no
cases of deterioration, but this is not the final proof
of the safety of withdrawal of drug therapy in
patients with PPCM [35]. The proven genetic pre-
disposition is the basis for the indefinite continua-
tion of CHF therapy [36]. When planning a subse-
quent pregnancy by the patient, drug therapy can be
stopped provided that the careful monitoring for
about 6 months before conception and onset of
pregnancy will take place [14].

For women with PPCM during pregnancy, a
multidisciplinary team consisting of an obstetri-
cian, an anesthesiologist and a cardiologist should
develop pregnancy management tactics, including
a decision on time and mode of delivery. Natural
childbirth is always preferable if the patient has
stable hemodynamics and there are no absolute
obstetric indications for cesarean section. Careful
hemodynamic monitoring is required. Preference
is given to epidural analgesia. For women with
severe CHF and hemodynamic instability, despite
optimal treatment of CHF, caesarean section
should be considered, regardless of the gesta-
tional age [8].

Thus, for the management of patients with PPCM,
an interdisciplinary approach is needed to carefully
consider all the pros and cons of withdrawal or con-
tinuation of therapy.

IMPLANTABLE CARDIAC
DEFIBRILLATORS

Implantable cardiac defibrillators are currently
recommended for patients with CHF and persistent
low LVEF (<35%) on drug therapy to prevent com-
plex cardiac rhythm disorders [37]. Clinical recom-
mendations should be evaluated on an individual
basis, since left ventricular function is often recov-
ered in women, and indications for treatment may
change. Currently, there are no guidelines for the
use of pacemaker devices in patients with PPCM.
D. Duncker et al. in a prospective study evaluating
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Kenmunam, y koropsix IIITKM pasBuBaercsa BO
BpeMs 6epeMEeHHOCTH, MHOTOITpOdWIbHASA OpUraja,
COCTOSIINAS U3 aKyIllepa, aHEeCTE3U0JIoTa U Kapuo-
JIora, JIOJKHA pa3paboTaTh TAKTUKY BeZleHUsA Oepe-
MEHHOCTH, BKJIIOUasi PEIleHre 0 CPOKax U Crocode
ponopaspenienus. EcTecTBeHHBIE PpOABI  BCeTa
MIPEJITOYTUTENIPHEE, €CTU Y TTAIMEHTKU CTaOMIbHAS
reMOJIMHAMUKA W HeT aOCOIOTHBIX AaKYIIEPCKUX
MOKa3aHWi K omeparuu Kecapepa ceueHusi. TpeOy-
eTcd TINATEeJAbHBIA TeMOJAUHAMUYECKHH MOHUTO-
punr. IlpeamnoureHue OTJAaeTCS AIUYPATHHON
aHasere3suu. s sxennuH ¢ Tsixenod XCH u remo-
JIMHAMHYECKOW HeCcTaOMIbHOCTbI0, HECMOTPS Ha
onrruMasibHOe sieueHne XCH, cienyeT paccMoTpeTh
MPOBEJIEHNE KecapeBa CeYeHWs, HEe3aBHUCUMO OT
cpoka 6epemenHoctu [8].

Taxkum obpazom, it BefeHuss 60pHBIX TTITTKM
HEOOXOITUM MEK/TUCITUTUIMHAPHBIA TTOX0/T, YTOOBI
TIIATEILHO PACCMOTPETD BCE «3a» U «IIPOTHUB» IIpe-
KpAaIleHUs WU TTPOOJI?KEHUS TEPATIUH.

NMMIVIAHTUPYEMbDIE
AJAEOUNBPN/IVIATOPDBI CEP/IITA

NmrutaaTupyeMble  cepiedyHble  AeuOpuiis-
TOpPBI B HaCTOsAIee BpPeMs PEKOMEHJYIOTCs Ialfy-
eatkam ¢ XCH u mocrosHHou Huskou OB JDK
(<35 %) Ha poHe MeAUKAMEHTO3HOU Tepaluu, s
MPEJIOTBPAIEHUs] CJIOKHBIX HApYyIIEHUW pUTMA
[37]. KnuHuyeckre peKOMeHAAINH CIEAYET OT[EHU-
BaTh B WHAUBUAYAJIHHOM IIOPAJKE, IMOCKOJIBKY Y
JKEHIIUH YacTo BoccTaHaBiauBaeTcsa pyHkus JIK, a
IMOKa3aHUsA K JIEUEHHUIO MOTYT H3MEHHUThCA. B HacTo-
dlllee BpeMsA HeT PYKOBOJCTB IO HCIIOJIB30BAHUIO
YCTPONCTB 3JIEKTPOKAPAUOCTUMYJIANINN Y TaIUeH-
ToK ¢ IIIIKM. D. Duncker et al. B mpocrieKTHBHOM
HccJieIOBaHNU OIeHKN 5(h@dEKTUBHOCTH IMOPTATUB-
HBIX KapAUOBEPTEPOB-AebUOPUIIIIATOPOB, B KOTO-
poMm mpuHsau ydactue 12 namueHTok ¢ ITIIKM u
®B JI’K < 35 %, He 3aperucTpupoBaii HU OJTHOTO
HebJIaropUsTHOTO COOBITHS B TEYEHHE OJTHOTO TO/Ia
HabmoneHus. 13-3a 10CTaTOYHO OGBICTPOTO BHI3IO-
poBnenus npu I[IIIKM cienyer musberath paHHEH
UMIUIQHTAllUM ~ T[OCTOSTHHOTO  Kap/IHOBeEpTepa-
nedubpuwiUIATOpa, KOTOpas MOXKET paccMaTpH-
BaThCA JIMIIb B CJIy4Yasx C JJINTEJIbHBIM BpeMeHeM
BoccraHoBieHus pyukiuu JK (Hanpumep, >3 Mec
ipu moctosinHoN OB JIK < 35 %) [38].

ITPOT'HO3 ITPU IITIKM

¥V nanuentok c¢ IIIIKM KauHHYECKOEe TedeHHe
3a00JIEBaHUS MOXKET CHJIBHO Pa3InyaThes, a OO
MIPOTHO3 IIPY JIEUEHUH B COOTBETCTBUHU C TEKYIIMU
IPUHITUIIAMA U PEKOMEHAAIUAMU OJIarONPUATEH.
ITpumepHO ¥ 50 % >KeHITUH HAOJII0/IaeTCs TIOJTHOE

the effectiveness of wearable cardioverter/defibrilla-
tors, which involved 12 patients with PPCM and
LVEF < 35%, no adverse events were recorded
during one year of follow-up. Due to a fairly rapid
recovery with PPCM, early implantation of an unin-
terrupted wearing cardioverter-defibrillator should
be avoided, which can only be considered in cases
with a long recovery time of left ventricular function
(for example, >3 months with LVEF < 35% for a
long-time) [38].

PROGNOSIS FOR PPCM

In patients with PCMP, the clinical course of the
disease can vary greatly, and the overall prognosis
for treatment in accordance with current principles
and recommendations is favorable. Approximately
50% of women have complete recovery (LVEF > 55%
and NYHA class I CHF), while 35—-40% have partial
recovery (defined as LVEF > 10%) [28]. Unfortu-
nately, some women still have NYHA class III/IV
CHF with a persistent severe decrease in left ven-
tricular function, which requires implantation of a
circulatory assist device or heart transplantation
[38]. Echocardiographic parameters associated with
deterioration were identified in the IPAC study [39].
The initial LVEF < 30% and the LV end-diastolic
diameter of the left ventricle > 60 mm are indepen-
dent predictors of deterioration, as well as the dys-
function of the right ventricle assessed by MRI. It is
especially important for patients with such indica-
tors to use bromocriptine as an additional method of
therapy [40].

CONTRACEPTION AND SUBSEQUENT
PREGNANCY

In the absence of pregnancy plans in the future,
the use of contraception is strongly recommended,
however it is worth refraining from barrier methods
because of their unreliability. Due to possible side
effects, contraceptive drugs containing estrogens
are also not recommended for patients with CHF
[41]. Safe methods are levonorgestrel releasing
intrauterine devices and contraceptives containing
only progesterone [1]. The main question for many
women with a history of PPCM is whether they can
plan pregnancy in the future. Women with CHF,
regardless of its etiology, are prone to further dete-
rioration during subsequent pregnancy. In a study
conducted by J.D. Fett et al. among patients with
PPCM, the lowest risk of the relapse was found in
patients with ejection fraction > 55%, which indi-
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BoccraHossienne (OB JIXK > 55 % u XCH xacca I o
NYHA), Torna Kak y 35—40 % — 4acCTHIHOE BOCCTa-
HossieHue (ompezensercs kak OB JIXK > 10 %) [28].
K coxxasieHu1o, y HEKOTOPBIX JKEHIIUH COXPaHSIeTCs
XCH xitacca III/TV mo NYHA co CTORKUM Ts2KEJIbIM
cumxenneM pyuknuu JIK, uto TpebyeT UMILIaHTa-
MU YCTPOMCTBA BCIIOMOTATEILHOTO KPOBOOOpale-
HUA WIK TPAHCIUIAHTAMU cepra [38]. 9xokapauo-
rpadpuueckre mapaMeTpbl, CBSI3aHHBIE C YXYZIIe-
HHEM COCTOSIHUS, ObLIN BBIABJIEHBI B MCCIEA0BAHUH
IPAC [39]. HauansHaass ®B JIJK < 30 % u KOHEUHbBIH
JINACTOJTUYECKUN JUaMETpP JIEBOTO JKeJIyJ0uKa
> 60 MM SIBJISIIOTCSI HE3aBUCUMBIMU ITPETUKTOPAMHU
VXYAIIEHUSA, PAaBHO Kak M JUCHYHKIUS IIPABOTO
skentynouka no anabiM MPT. [TanimeHTKaM ¢ TAKUMU
MOKa3aTeJIIMH 0COOEHHO Ba’KHO KCIIOJIb30BaHUE B
KauyecTBe JIOMOJHUTEILHOTO METO/Ia Tepamuu O6po-
MOKPHUIITHHOM [40].

KOHTPAIEITIIVA U ITIOCIEAYIOIIEE
INTAHNPOBAHMWE BEPEMEHHOCTHN

[Ipu HexkeNaHWU TJIAHUPOBAaHUs O€pPEMEHHOCTH
B JJAJIHEUIIIEM HACTOSITETbHO PEKOMEH/IYETCS TIPH-
MeHEHHe KOHTPAIENIUNU, OJHAKO OT OapbepHBIX
METO/IOB CTOUT BO3/lep:KaThCs M3-32 UX HEHAJ[e3KHO-
ctu. 3-32 BO3MOXKHBIX IMOOOYHBIX 3(DPHEKTOB KOH-
TpalenTUBHbIEe IIpernaparhl, CoZepiKallue 3CTPOo-
TeHbI, TAK)Ke He peKOMeH/IyloTcs naruenTkam ¢ XCH
[41]. BesomacHBIMU MeTOAMHU SBJISIOTCA BHYTPHU-
MaTOYHbBIE CITUPAJIH, BBICBOOOK/IAFOIIINE JIEBOHOPTE-
CTpeJI, U TIepOpaIbHBIE TIPENapaThl, COZEpKAIIe
TOJIBKO TIPOTeCTepOH [1].

I'nmaBHBIN BOIIpOC 7711 MHOTHX skeHIuH ¢ [TTTKM
B aHaMHe3e 3aKJII0YaeTcs B TOM, MOTYT JIU OHU ILjIa-
HUpOBaTh OepeMeHHOCTh B AasjbHedInem. KeH-
muHbl ¢ XCH, He3aBHUCUMO OT €e STHOJIOTHUH,
CKJIOHHBI K JIAJIbHEUIIIEMY YXyJIIIEHUIO COCTOSHUS
BO BpeMs IOCJIenymomield OepeMeHHOCTH. B Xxoze
uccaenoBanus, mpopeaeHHoro J.D. Fett et al. cpenu
manueHTok ¢ [TTTKM, camblii HU3KHU PUCK PeIy-
JrBa ObUI BHIABJIEH y manueHToK ¢ ®B > 55 %, uto
CBHJIETEJILCTBYET 00 aJIEKBATHOM COKPATHUTEIBHOM
pesepge 1o peaysabTaTtaMm crpecc-AxoKI [41].

U. Elkayam et al. HaGsiona1u 6epeMeHHBIX JKeH-
[IUH, KOTOPHIM paHee ObLI IOCTAaBJIEH IHATHO3
[TITKM. KeHmuHbI 6bLTN pa3zieeHbl Ha 2 TPYIIIIBL:
B 1-10 TPYIIILY BOIIUIK T€, Y KOTOPHIX ObLIa BOCCTA-
HoBJieHA @B, a Bo 2-10 rpynIly BOILJIN >KEHIIWUHBI, ¥
KOTOPBIX COXPAHAJNACh CTOUKAas CHUCTOJTUYECKas
nuchyHKIHA JeBoro xkeaynoduka (OB < 35 %). O6e
TPYNIIBl TIOKa3aJid CHU)KEHUE HCXOJHOTO YPOBHS
®B. XCH pguarsoctupoBaHa y 21 % MallUEeHTOK B
rpytie 1 (p = 0.002) uy 44 % NalUEHTOK B TPYIIIIE 2
(p = 0.008). CmepTHOCTH cocTaBma O % B 1-i

cates an adequate contractile reserve according to
stress echo [41].

U. Elkayam et al. observed pregnant women who
had previously been diagnosed with PPCM. The
women were divided into 2 groups: group 1 included
those with restored LVEF, and group 2 included
women with persistent left ventricular systolic dys-
function (LVEF < 35%). Both groups showed a
decrease in the baseline EF. CHF was diagnosed in
21% of patients in group 1 (p = 0.002) and in 44% of
patients in group 2 (p = 0.008). The mortality rate
was 0% in group 1 and 19% in group 2 (p = 0.06). In
addition, the authors found that the rate of prema-
ture birth was higher in group 2 (37% vs. 11% in
group 1). Pregnancy for medical reasons was more
often interrupted in women in group 2 (25%) com-
pared to group 1 (4%)[42].

Upon the onset of consecutive pregnancy, women
who have persistent left ventrucular dysfunction
have a higher risk of complications compared to
those who have restored left ventricular function
(pronounced clinical manifestation of heart failure,
less LVEF and higher maternal mortality) [43].
Although subsequent pregnancy in women with full
recovery is associated with its best outcome, almost
all patients with PPCM have a risk of recurrence of
heart failure and death [1]. According to studies con-
ducted by scientists from Germany, Scotland and
South Africa, patients with PPCM with left ventricu-
lar dysfunction have a significant risk of recurrence
of the disease and hospital mortality, and therefore
they are recommended to limit pregnancy planning.
Women with PPCM and systolic dysfunction should
be under the dynamic supervision of a cardiologist
throughout pregnancy and at least 1 year after child-
birth [30].

CONCLUSION

The values of natriuretic peptide are used for the
diagnosis of PPCM, but it should be borne in mind
that its level is slightly increased during physiologi-
cal pregnancy. A more significant new diagnostic cri-
terion today is placental growth factor. The value of
the sFlt-1level has also been proven, which decreases
rapidly after childbirth in healthy women, but
remains above the normal range in women with
PPCM and correlates with the NYHA functional class
and the presence of side effects. PAI-1 is also actively
discussed as a new marker of PPCM, which positively
correlates with the level of miR-146a, a marker of
PPCM, the expression of which by activation of
NF-kB induces 16 kDa-PRL, but does not correlate
with NT-proBNP, the only clinical marker that
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rpynmne u 19 % Bo 2-i1 (p = 0.06). Kpome ToTO,
aBTOPBI YCTAHOBUJIM, YTO YACTOTA IIPEXK/eBpeMeH-
HBIX POZIOB ObLIA BBIIIIE BO 2-1 rpymie (37 % mpoTtus
11 % B 1-# rpymnme). bepeMeHHOCTh IO MeIUITUH-
CKHUM IIOKa3aHUAM dYallle IPEePHIBATIACH Y XKEeHIIINH
BO 2-i1 rpymiie (25 %) 10 CpaBHEHUIO ¢ 1-U IPYHIION
(4 %) [42].

[Ipu HacTyIUIEHUH TIOBTOPHON OepeMeHHOCTH
JKEHIIUHBI, ¥ KOTOPBIX HAOJII0/IaeTcsi CTOUKAS JTUC-
dyukusa JIK, mmerot 60J1ee BBICOKUY PUCK BO3HUK-
HOBEHUS OCJIOKHEHHUH, 0 CPaBHEHUIO C TeMHU, Y
koro ¢yukius JIK BocctaHOBMIIACh (BBIpaXKEHHOE
kianHnYeckoe npossienue CH, menpiie ®B JIXK u
OoJiee BBICOKAs MaTEPUHCKAasA CMEPTHOCTH) [43].
Xotsa mocsenymiomas GepeMeHHOCTh Y KEHIUH C
IIOJTHBIM BBI3ZIOPOBJIEHUEM AaCCOIIUUPYETCS C JIyd-
IIUM ee HCXO0JIOM, IPAKTUYECKU Y BCEX NAIUEHTOK C
[IIIKM ecThb pUCK peluiniBa CepleYHON HeaocTa-
TOYHOCTH U cMepTH [1]. I1o JaHHBIM HCCIE€OBAaHUH,
IIPOBe/IeHHbIX yueHbIMU U3 ['epmanuuy, [loTnanguu
u IOxuoUt Adpuku, 60apHbIe [TITKM ¢ Hamnunem
CUCTOJIMYECKON AUCHYHKIIUM MHUOKApZa JIEBOTO
JKeJIyZIoUuKa MMeIOT 3HAUUTEJIbHBIM PUCK PeluinBa
3a00J1€BAHUS U TOCITUTAIBHOM JIETAJTbHOCTHU, B CBS3H
C YeM UM PEKOMEH/IYeTCSI OTPAHUYIUTD IIAHUPOBA-
Hue 6epemenHoctu. YKennuas! ¢ [TTTKM u cucrosm-
YyecKou AuCHYHKIUEH JIOJDKHBI HaXOJIUTHCS IO
JUHAMUYHBIM HaOJIOIEHHEM KapuoJiora Ha IIpo-
TsSPKEHUU BCel OepeMeHHOCTH M He MeHee 1 Troja
mocsie pozios [30].

3AK/IIOYEHUE

Hna puarnoctuku IIITKM umcnosnb3yroT 3Hade-
HUA HATPUUYPETHUYECKOTO IENTHAA, HO CJeAyeT
UMeTh B BUJly, UTO €ro YPOBEHb HE3HAUUTEIbHO
TIOBBIIIIEH U TTPpU (HU3UOJIOTHUECKOU OEpEMEHHOCTH.
BoJjiee 3HaUMMBIM HOBBIM TUATHOCTUYECKUM KPUTE-
pUeM Ha CETOAHANIHUN JeHb SBAETCA (PaKTop
pocra mwianenTsl (PIGF). Takske mokazaHo 3HAUEHE
ypoBHs1 SFIt-1, KOTOPBIN OBICTPO CHUKAETCS IMOCIIE
POZIOB Y 37I0POBBIX >KEHIIINH, HO OCTaeTcs BbIIle HOP-
MaJIBHOTO ZinanasoHa y »keHiuH ¢ [ITTKM u koppe-
aupyer ¢ GyHKIHOHAIbHBIM Kiaaccom XCH (mo
NYHA) u vHanmmumeM mo6o4yHbIX 3¢dexron. PAI-1
TaKKe aKTHUBHO OOCYKJlaeTcsi B KayecTBe HOBOTO
mapkepa IITTKM, KOTOpBIH MOJIOKUTEIBHO KOppe-
supyer ¢ ypoBHeM miR-146a, mapkepom IIITKM,
SKCIpeccuro KoToporo Imyrem aktuBauuu NF-xB
uaaynupyer 16 kDa-PRL, HO He Koppeiupyer c
NT-proBNP, enHCTBEHHBIM KJIMHUUYECKHM MapKe-
poM, koTopblid ToBbImaercs npu I[IIIKM; kpome
storo, PAI-1 He koppenupyer c TsxxecTbio XCH u He
nHGOpPMATUBEH i mporHo3a. s OblcTpod u
HajgexHou nuarnoctuku ITTTKM HeobxomuMbl 6os1ee

increases in PPCM; in addition, PAI-1 does not cor-
relate with the severity of CHF and is not informative
for prognosis. More accurate biomarkers are needed
for a fast and reliable diagnosis of PPCM, but they
have not yet been properly identified. Currently, the
diagnostic value of interferon-gamma, ADMA and
miR-146a is being studied. An important diagnostic
aspect is the use of echo imaging at an early stage of
pregnancy. The use of MRI reveals irreversible myo-
cardial damage characterized by late gadolinium
enhancement.

Since few studies on therapy have been conducted
to date, the same protocols are usually used for the
treatment of CHF with reduced LVEF, or experts rec-
ommendations are followed. The discovery of a
potentially common mechanism of oxidative stress
and endothelial dysfunction has led to a new treat-
ment algorithm, called the BOARD concept (bro-
mocriptine, oral CHF therapy, anticoagulants, vaso-
dilators and diuretics), in which, in addition to stan-
dard CHF therapy, the use of bromocriptine and
anticoagulants is included.
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TOYHBIE OMOMapKeEPBI, HO OHU €Ille He OIpezeIeHbl
JIOJDKHBIM 00pa3oM. B HacTosIee BpeMs u3ydaeTcs
JINarTHOCTUYECKOe 3HaueHue WHTepdepoHa-raMmMma,
AJIMA u miR-146a. BakHBIM B JUArHOCTUYECKOM
IJIaHe ABJIsAeTcs ucnosb3oBanne OXoKI' Ha paHHEeM
srane 6epemenHoctu. Mcnosnbzopanre MPT BbIAB-
JisieT HeoOpaTUMOe TTOBPEK/IeHnEe MUOKAP/Ia, XapaK-
Tepusyiolleecss IO3HUM IOBBIIIEHUEM YPOBHS
raJI0JINHUSA.

[TocKOJIBKY K HACTOSIIIIEMY BpEMEHU IIPOBEJEHO
MaJIo MCCIeOBAHUH 0 Tepaluu, OOBIYHO UCIIOIb-
3YIOTCA Te Ke IPOTOKOJIbL, UTO U A4 JiedeHuda XCH
co cHIKeHHOU @B, mwiu ciieayoT peKoMeHIausaM
sKcrepToB. OTKpHITHE MOTEHIHAIBHO OOIIEro
MeXaHu3Ma OKCHUJATUBHOIO CTpecca W 3HA0TEeJU-
QJIBbHOU JUCHYHKIUU IPUBEJIO K HOBOMY aJiro-
pUTMY JieueHus1, crenubuIHOMY 115 3a601€BaHUs,
HazBaHHOMY KoHmneniueii BOARD (6pomoxpun-
TUH, NOepopanbHasa Tepanusa XCH, anTHKOary-
JISTHTBI, BA30UJIATATOPBI U INYPETUKH), B KOTOPOI
B IOTIOJTHEHUE K cTaH1apTHOM Tepanuu XCH nobas-
JIEHO NpUMeHeHue OPOMOKPHUIITHHA U aHTHUKOATy-
JITHTOB.

KondaukT nHTEpEeCcOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUM KOH(JIMKTA UHTEPECOB.
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