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PE3IOME

Llenb nccnesoBanns — OLEHKa peakLmn aptepuasibHoOro KpoBo-
TOKa Ha OPTOCTATUYECKYIO HATPY3KY Y MOJTOABIX XEHLLUWH C UAN0-
naTn4eckoil aptepuanbHom runoteHsuei (VAT).

Matepuan u metofbl. BbinonHeH CpaBHUTENbHbIA aHANU3 Cu-
CTEMHOIi reMoAunHamMnKK 1 napaMeTpoB KPOBOTOKA nepudepuye-
CKMX apTepuil Npu 0pTOCTa3e MEXAY ABYMS rpynnamu >KeHLnH
B Bo3pact 18-25 net: tectoBoi ¢ VAT (n=73) N KOHTPONbHONA
(n=37). YposeHb CA[] B TecToBoi rpynne coctasun 90-98 mm pT.
CT., B KOHTPONbHOM — 120-129 mm pT. cT. Ouenky A, 4CC v aH-
rMOCKaHWPOBaHWe NPOBOAWIN ABAXbI: B NOKOE, Nexa nocne 15
MUHYTHOTO OTAbIXa W B Te4eHMe NepBOi MUHYTLI opTocTasa. Mc-
C/lel0Bain KPOBOTOK B MpaBblX NMO3BOHOYHOM, Jy4EeBON, 3afHeN
6onblebepuosoi aptepusax. OueHWBanu napameTpbl: AMamMeTp
B ONACTONy; NUKOBYIO CUCTOSTMYECKYIO U KOHEYHYIO ANacTonnye-
CKYH0 CKOPOCTW KPOBOTOKA.

Csepgenuns 06 asTopax:

ArathoHoBa
Tatbsia HOpbeBHa

CamcoHoBa
OxcaHa AnekcaHapoBHa

DlycakoBa
Papuna LapxatynnoBHa

ABTOp, OTBETCTBEHHbIN 32
CBA3b
C pefaKumen:

PesynbTatbl. Y monofbix )eHWwmH ¢ NAT, Kak 1 npu HopMasb-
HOM apTepuanbHOM AaBneHun, 0pTOCTa3 CONPOBOXAANCA MOBbI-
wenuem CAL, OAL v yyaweHnem HGC.

Mpu rMNOTEH3NN BbISBNEHO YBENWYEHNE LUaMeTpa N03BOHOY-
HOW M yMeHblUeHWe guameTpa 3agHei 60NbluebepLOBON apTe-
pun. B 06eux n3yvaemblx rpynnax opTocTta3 COMPOBOXAA/ICSH
CHWXXEHMEM CKOPOCTHbIX NOKa3saTesieil KpOBOTOKA, KaK B CUCTONY,
TaK 1 B guacrtony.

3aknovenne. Optoctas npu WAL conpoBoXpaetcs yBenuye-
Huem CAL, OAL, n HCC. Peakums nepudpepryeckinx aptepuin Ha
0pPTOCTA3 XapakTepu3yeTcs U3MEHeHWeM auameTpa COCYLOB, YTO
YKa3blBaeT Ha BbIPXEHHYIO aflanTaLMOHHYI0 peakumio K pusmo-
NOTUYECKON CTPECCOBOM Harpyske.

KntoueBble CNOBa: MOJIOAbIE XEHLLNHbI, MAN0NaTnyecKas apre-
PUATIbHAS TUIOTEH3NS, aPTEPUATIbHBIN KDOBOTOK, 0PTOCTA3.
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APTEPUIATIbHBIVT KPOBOTOK B OPTOCTASE MNPV MANOTEH3VI

BBEJJEHUE

B HacTosiLlee BpemMs HWU3KOe apTepuanbHOe MAaBneHue, Kak W
apTepuanbHas runepTeH3ns, cyuTaeTcs PakTopom pucka cepae-
HO-COCYAMCTbIX OCNOXHEeHWA [1,2]. Hapsay ¢ MHOro4ucneHHbIMM
Xano6amm MONOfbIX XEHLUMH NPU HN3KOM apTepuanbHOM JaBne-
HAW 3aperncTpupoBaHbl M3MEHEHUS KapauanbHOW U COCYAUCTON
remoguHamuki [3,4]. OfHaKo peakums COCYAMCTOr0 KPOBOTOKA Ha
cbuamonoruyeckme Harpy3kn npu apTepuanbHON r’unoTeH3nn SBns-
8TCS Manon3y4eHHON. Llenb nccnefoBaHns — OLGHKA peakuun ap-
TepuanbHOro KPOBOTOKA HA OPTOCTATUYECKYHD HArpy3Ky Y MOMOAbIX
KEHLLMH C MANONaTUYeCKOIi apTepuanbHOn runoteHane (MAT).

MATEPWAN U METO/ibl

06beKT nccnenoBaHms — xeHwwmHbI ¢ VAT B Bospacte 18-35 ner.
MpeameT uccrnefoBaHns — CUCTEMHAs reMOANHaMMKa n nepude-
PUYECKMI apTepuasnbHbIA KPOBOTOK NMPW OPTOCTATUYECKON Harpys-
Ke. Tun uccnefoBaHus — auHamu4eckuin. Kputepum UCKIIOYeHus:
[MCnnasus coefuHUTENbHON TKaHW B Buae cuHapoma Mapdiara,
Jnepca-[1aHno 1 HecoBEPLLEHHOr0 OCTEOreHesa, OHKOOrM4ecKue
3200/1eBaHNA, CaxapHblil AuabeT, runoTupeos, HeLoCTaTO4HOCTb
KOpbl HaJMN04e4HUKOB, PEBMATUYECKIE OONE3HN, aHEMUU, BPOX-
LE&HHbIe 3260N1eBaHNA CepALa U COCYA0B, ONEPUPOBAHHbIE CepALe
W COCyabl, HAPKOMAHWA, OCTPble UHMEKLMOHHbIE 3a60/eBaHMS,
OXUpeHue, 6epeMeHHOCTb. ICKNOYeHUs BbIMOSTHANM HA OCHOBA-
HUW aHanu3a MeaNUMHCKOM JOKYMEHTauUmMK, onpoca u uamnkanb-
Horo ocmotpa. O6c¢resoBaHve NPOBOAUNIOCH B PAMKax MnaHoBOro
MeNUMHCKOro 0CMOTPa Mo JOMYCKY K 3aHATUAM CTYJEHTOB, UH-
TEPHOB, OPAMHATOPOB W acnupaHToB. ApTepuanbHOe [aBneHue
N3MEpANU Nocne 5-MUHYTHOTO OTAbIXa, [BYKPATHO, HAa MpaBOM
Mnneye B NOM0XEHWM CUAsA (NMPEANNEYLE Ha CTOME) C UHTEpPBAIOM B
3 MWHYTbI. Ha 0CHOBaHUM NOMYYeHHbIX Pe3ynbTaToB PacCynTbIBa-
NN CpefiHee 3HaveHue Byx u3mepeHuit. licnons3osanu TOHOMETP
A&D UA-777 (AGD Company Ltd., AnoHus, 2012).

Kputepuem WAL cuutann yposeHb CALl paBHblil 98 MM pT. CT.
n Huxe [5]. HopmansHbiMmn 3HadvenuamMu CALL 6bin NPUHAT aua-
nasoH 120-129 mm pr. ct., ana JAL — 80-84 mm pr. cT. [1]. Co-
rMACHO YKa3aHHbIM KpUTepuam 6blnin CHOPMUPOBAHLI [Be Mpyn-
nbl — TecToBasn (73 Yenoseka ¢ VIAT) u KoHTponbHas (37 YenoBek
C HOpMaNibHbIM apTepuanbHbIM [aBneHneM). XapakTepucTuka
nauneHToB 06euMx rpynn npeacrassneHa B Taénuue 1.

Ta6nuua 1. CpaBHUTENbHAA XapaKTepUCTHKA
XEHLLMH TECTOBOM U KOHTPONIbHOM Fpynn

TectoBas rpynna  KoHTponbHas rpynna

(n=73) (n=37) p

M (25%-75%)
Bospacr, neT  19(18-20) 20(19-22) 0,13
PocT, cm 163(158-168) 165(157-169) 0,46
Bec, kr 52(48-56) 56(52-62) 0,01
CAL, MM pr. cT.  97(92-98) 123(121-125) 0,00
AL, M pT. cT.  65(60-70) 79(74-82) 0,00
YCC, B MMH.  T70(64-77) 76(71-81) 0,01

lpumeyarne: p — FOCTOBEPHOCTb Pa3IN4ns

Ounamunky ALl u HYCC oueHnBanu cpasdy nocne BepTUKanm3a-
UMM, AHrMOCKAHMPOBaHWE NPOBOAMAN ABAX[bl: B MOKOE, Nexa
nocne 15-MUHYTHOrO OTAbIXa WU Cpa3y Nocne BepTUKanu3auum B

TeYeHne Nepeon MUHYTLI OpTOCTa3a [6]. iccnenosanu KpoBOTOK
npasbIX apTepuit: NO3BOHOYHOI, Ny4eBOI, 3afHen 6obluedep-
LYOBOI B CTAHOAPTHbIX «YyIbTPa3BYKOBbIX OKHAX» C MOMOLLbHO
LYBETHOr0 YNbTPa3BYKOBOro ckaHepa SonoScapeS6 (SONOSCAPE
Co., Ltd.Kutain, 2015r.) [7]. OueHusanu napamerpsl: guameTp B
anactony (OJuact); nukoByo cuctonuyeckyto (Vps) n KOHeYHyo
anactonuyeckyto (Ved) CKopocTu KpoBOTOKa.

CTatuctuyecknii aHanu3 BbINOMHANKM B Nporpamme «Statistica
6.1» (StatSoft-Russia, 2009). Pasnuyue BapmaLMOHHbIX PALOB
He3aBMCUMbIX rpynn oueHusanu no kputeputo Mann-Whitney
U-tes, pasnnyune B AMHAMWUKE NEPEMEHHbIX 3aBUCUMbIX rpynn
— no kputepuio Wilcoxon, AuHaMukKy [onei — no Kputeputo
McNemar's. [JoctoBepHOCTb y4nTbiBanu npu p<0,05.

PE3YJIbTATbI

B TectoBsoit rpynne npu optoctase y 43 nauuentos (59%) CALL
MoBbICUNOCL HA 9 MM pT. CT. (9%). CHuxeHne CAL] 0TMe4eHo B 23
cnyyasx (32%) B cpefiHem Ha 6 MM pT. CT. (7%). Y 7 nauneHTos
CA[ He n3ameHunacs (taon. 2).

Tabnuua 2. PesynbTaTbl CPaBHUTENLHOMO aHanu3a
CUCTEMHOIi remoUHaMUKK1 Npu opTocTase
V XEHLUNH TECTOBOM U KOHTPONbLHOM rpynn

TecToBas rpynna, KonTponbHas rpynna,

n=73 n=37
= Memuana, P Meguana, 25%-75% °
HCKORMO 0rane HOKORHO  ghtocrase
CAR, 123
g”T“f'upT- ?972—98) ?52-104) Uit ?2251) 212271-135) L
?ﬁn ?650_70) (7§9_85) 0,000 (7794_82) 92 (83-97) 0,000
. (76(3)4—77) ?763-97) vt (7761-31) S8 o) [z

[Tpumeyanne: P — J0CTOBEPHOCTb pasnnyns

B koHTponbHoi rpynne nosbiwenne CALL 3apmkcupoBaHo y 22
nauneHTos (60%) Ha 13 mm pT. cT. (11%), CHUXKEHNE OTMEYEHO Y
13 nauueHToB (35%) B cpegHem Ha 5 MM pT. CT. (4%). Y 2 naum-
eHToB CA[l He n3MeHunach.

B TectoBoit rpynne nosbiweHne OA[ 3acmkcmposaHo y 67
(92%) nauuenTos B cpefHem Ha 13 MM pT. cT. (20%), CHIKEHME
OAJ BbisiBneHo y 6 4enosek Ha 13 MM pT. CT. (21%). B kKOHTpONb-
Hoi rpynne nosbiweHue OAL 3apeructpuposaHo y 35 (95%)
XEHLWMH Ha 13 MM PT. CT. OT MCXOAHOIO YPOBHA (17%). CHUXe-
Hue JAL BoifBneHo y 2 (5%) 4enoBek Ha 8 Mm pT. CT. (6%).

B Tectosoit rpynne y4aweHune HYCC Habnmwoganm y 55 (75%)
XEHLWMH Ha 25 yA. B MUH. OT UCXOLHOr0 YpoBHA (39%). HYCC He
n3meHunca y 2 yenosek. YpexeHue YCC 0TMeYeHO BbISIBNEHO Y
17 yenosek (23%) Ha 10 ya. muH. (13%). B rpynne koHTpons y
27 4enoBek (73%) Habnoganu yyawiesne YCC Ha 22 yA. B MUH.
(31%), a ypexxeHue HYCC BbiseneHo y 10 nauneHToB (27%), u co-
cTasuno B cpefHem Ha 10 ya. B MuH. (13%).

AHanus fonei cnyyaes U3MEHYUBOCTW W [ONei BENUYUH W3-
MEHYMBOCTU HE BbISBUN PA3NMYNA MEXIY U3y4aeMbiMu rpynna-
MU MauyueHTOB.

AHrnocKaHUpoBaHWe BbISBUIIO YBENWYEHWE UameTpa no3Bo-
HOYHOW U yMeHbLUeHWe AnameTpa B 3afHell 60Jblue6epLoBon
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Tabnuua 3. PesynbTatbl CPaBHUTENILHOMO aHaNM3a KPOBOTOKA NPU OPTOCTA3€e Y XKEHLUH TECTOBOW M KOHTPONBHOM rpynn

Tecrosas rpynna,

KouTponbHas rpynna,

n=73
Mapametp p
Mepamana, 25%-75%
MCXOAHO npu opcToTase
Mo3BOHOYHAsA apTEpua
JOavam, mm 3,0 (2,8-3,2) 3,1(2,8-3,5) 0,003
V/ps, cm/cek 44,0 (39,0-56,5) 46,6 (38,4-54,8) 0,93
Ved, cm/cek 25,7 (21,6-32,0) 15,0 (12,9-18,1) 0,000
JlyyeBas aptepus
JOavam, mm 1,4 (1,2-1,6) 1,4 (1,2-1,6) 0,67
Vps, cm/cek 22,2 (16,9-27,0) 15,8 (12,2-19,3) 0,000
Ved, cm/cek 6,6 (4,3-9,3) 4,2 (3,0-5,3) 0,000
3apHsas 6onbliebepuosas apTepus
JOavam, mm 1,5 (1,4-1,8) 1,3 (1,2-1,5) 0,000
Vps, cm/cek 20,0 (14,4-27,4) 16,2 (13,1-20,0) 0,010
Ved, cm/cek 3,8 (2,7-5,3) 4,4 (3,4-5,9) 0,23

MpumeyaHue: p — [OCTOBEPHOCTb Pasnmnyms

apTepuun. B KOHTPOMbHOI rpynne npu Npo6e M3MEHEHW B auna-
METPe U3y4aeMbix apTepuit He BbisBNIeHO (Tabn. 3).

B 06enx u3y4yaemblx rpynnax opTocTa3 COMPOBOXAANCSA CHU-
KEHWEM CKOPOCTHbIX NOKa3saresieil KpoBOTOKa, Kak B CUCTOY, Tak
W B gnacrony.

OBCYXAEHUE

PaHee BbiNonHeHHble uccnefosanns ¢ VAL y Monoasix XeH-
LLIMH BbISIBUNIU HE TOSbKO NPU3HAKM PEMOJENNPOBaHMNSA Cepaey-
HO-cocyaucToil cuctemsl [3,4,5,8], HO U CHUXKeHVWe ee afanTa-
LMOHHbLIX BO3MOXHOCTEN Npu (PU3MONOrMYeCKNX CTPECCOBbIX
Bosgencteuax [9,10,11]. W3sectHo, 4to WAI passuBaercs
Nnoj BO3JENCTBNEM TMMOKCUYECKOr0 U HUTPUTMBHOIO CTpecca
[12,13]. C4uTaem BO3MOXHbIM, 4TO MPOAYKTHI META60NIM3MA TU-
NoKCWUM (MONIOYHAS KUCNOTA) U rMNepoKCcUaasoTemMus, 3aduk-
CWPOBAHHbIE NPU XPOHUYECKON TMNOTEH3UMN 1 U3BECTHbIE CBOMM
TOKCMYECKUM [eiCTBUEM, (POPMUPYIOT CTPYKTYPHO-COYHKLIMO-
HaNbHble M3MEHEHWUS COCYAOB U CepLa, YTo CONPOBOXKAALTCA
CHWKEHMEM afjantaumn K U3nonoru4eckum CTPecCcoBbIM Ha-
rpyskam [14,15].

Hawe uccneposaHne nokasano, YT0 Hapafdy C aHanornyHom
peakuMen Ha opTOCTa3 CUCTEMHOM remMOAMHAMWUKM B 06eunx
rpynnax nawuueHToB, y Monodbix XeHwuH ¢ VAT nepudpepuye-
CKWe apTepun BbICTpee pearupyroT Ha OpPTOCTas, YeM Y XKEHLLUH
KOHTPONbHOM rpynnbl. Hanbonee 6bICTPOE U BbIPAXKEHHOE pe-
arupoBaHne Ha BepTUKaNM3aumi 3ad)MKCMPOBAHO B apTepumsx
HWKHWX KOHEYHOCTEN W apTepusxX, KPOBOCHAGXatoLMX rof0B-
HOM MO3T, 1 OTPAXAET, KaK Mbl NpeanosiaraeM, aaanTalnoHHbIN
MeXaHW3M, NpefoTBpaALLAOLLNIA yCcyrybneHne runonepaysum
rOJIOBHOMO MO3ra B BEPTUKASIbHOM MOJIOXEHWUM Y NALWUEHTOB C
WAT. OTcyTCcTBME HOpPManbHOW Ba3OTOHWYECKOM peakuuu ap-
TePWUA B KOHTPOMbHOM rpynne, BEPOATHO U CBA3aHO C 6onee
MeANEHHbIM N3MEHeHWeM anameTpa (no3xe 1-it MUHYTLI nocne
nepexofa Tesia B BEPTUKANbHOE NONOXEHME), Y4TO CAenano He-
BO3MOXXHbIM €ro omkcaumn npu MCnonb3yemon MeToAnKe npo-
BeJeHNs npoobbl.

n=37
p
Mepawana, 25%-75%
MCXOHO npu opcToTase
3,0 (2,8-3,3) 3,1 (2,9-3,4) 0,72
431 (36,0-51,5) 48,4 (38,9-56,1) 0,18
24,0 (20,4-29,8) 16,2 (14,4-19,2) 0,000
1,4 (1,2-1,5) 1,4 (1,2-1,5) 0,61
25,1 (18,1-29,9) 18,9 (15,3-21,8) 0,000
6,3 (4,5-11,3) 4,5 (3,4-5,8) 0,003
1,5 (1,3-1,8) 1,4 (1,2-1,6) 0,06
29,5 (21,4-35,2) 22,0 (14,4-30,3) 0,023
6,2 (4,1-8,6) 4,4 (3,3-6,5) 0,06
BbIBOAbI
1. Mpwn opTocTase y nauneHToB ¢ VAT, KaK 1 B rpynne XeH-

LLIWH C HOPManbHbIM apTepuanbHbIM AaBneHuemM, B 59-69% cny-
yaeB 3agpmkcupoBaHo nosbiteHne CAL, B 92-95% — noBbILLEHNE
OAL, n B 73-75% cny4aes 0TMe4eHo yBennyeHue YCC.

2. Y monogbIx XeHLuH ¢ VAT 6bicTpas peakuus nepude-
PUYECKIUX apTePUil Ha OPTOCTa3 XapakTepuayetcs W3MEHEHUEM
ANaMeTpa COCYAOB — YBENWUYEHWEM B MO3BOHOYHOW W YMEHb-
LUeHMeM B 3afHeil 60MbLie6epLoBOil apTepui (N0 CPaBHEHMIO
C nauMeHTamMmm ¢ HOpMasNbHbIM apTepuanbHbIM AaBfIEHUEM), HTO
YKa3blBaeT Ha 60nee BbIPAKEHHYIO afanTaLUOHHYI0 peakuuto K
chusmnonornyeckoii ctpeccoBoi Harpyske. Mpu VAT, Kak n npu
HOpMasbHOM apTepuanbHOM AaBfieHuK, opTocTaTUyeckas npooba
CONPOBOXAAETCS CHUKEHUEM CKOPOCTH KPOBOTOKA B NO3BOHOY-
HOM, Ny4eBON W 3a[Hel 60NbLIEOEPLOBOIA apTepUsX.
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SUMMARY

The aim of the study was to evaluate the response of arterial
blood flow to the orthostatic load in young women with idiopathic
arterial hypotension (IAH).

Material and methods. A comparative analysis of systemic
hemodynamics and peripheral arterial blood flow parameters was
performed for orthostasis between two groups of women aged 18-
25: test with IAH (n = 73) and control (n=37). The SBP level in
the test group was 90-98 mm Hg, in the control group - 120-129
mm Hg. BP, heart rate and angio-scanning were performed twice:
at rest, lying after 15 minutes rest and during the first minute of
orthostasis. Blood flow was studied in the right vertebral, radial and
posterior tibial arteries. The following parameters were evaluated:
diameter during diastole, peak systolic and terminal diastolic blood
flow velocity.

Information about authors:

Agafonova
Tatyana Yuryevna

Samsonova
Oksana Alexandrovna

Results. In young women with IAH, as those with normal arterial
pressure, orthostasis was accompanied by an increase in SBP,
DBP and an increase in heart rate.

With hypotension, an increase in the diameter of the vertebral
artery and a decrease in the diameter of the posterior tibial artery
were detected. In both groups, orthostasis was accompanied by a
decrease in the rate of blood flow, both during systole and diastole.

The conclusion. Orthostasis with IAH is accompanied by an
increase in SBP, DBP and heart rate. The response of peripheral
arteries to orthostasis is characterized by a change in the diameter
of the vessels, which indicates a pronounced adaptive response to
the physiological stress load.

Keywords: young women, idiopathic arterial hypotension, arterial
blood flow, orthostasis.
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ARTERIAL BLOOD FLOW IN ORTHOSTAISIS AT HYPOTENCY

INTRODUCTION

Currently, low blood pressure, just like hypertension, is
considered a risk factor for cardiovascular complications [1,2].
Along with numerous complaints of young women with low blood
pressure, changes in cardiac and vascular hemodynamics have
been recorded [3,4]. However, the response of vascular blood flow
to physiological loads in arterial hypotension is poorly understood.
The aim of the study was to evaluate the response of arterial blood
flow to orthostatic load in young women with idiopathic arterial
hypotension (IAH).

MATERIALS AND METHODS

The study subjects were women with IAH aged 18-35 years. The
study was on systemic hemodynamics and peripheral arterial blood
flow under orthostatic load. Type of research — dynamic. Exclusion
criteria: connective tissue dysplasia in the form of Marfan syndrome,
Ehlers-Danlo syndrome and imperfect osteogenesis, oncological
diseases, diabetes mellitus, hypothyroidism, adrenocortical
insufficiency, rheumatic diseases, anemia, congenital heart and
vascular diseases, operated heart and blood vessels, drug addiction,
acute infectious diseases, obesity, pregnancy. Exceptions were
based on the analysis of medical records, interviews and physical
examination. The study was carried out as part of a planned medical
examination for admission to the studies of students, interns,
residents and graduate students. Arterial pressure was measured
after a 5-minute rest, twice, on the right shoulder in a sitting position
(with the forearm on the table) at an interval of 3 minutes. Based on
the results obtained, the average value of the two measurements
was calculated. The tonometer A&D UA-777 (AGD Company Ltd.,
Japan, 2012) was used in the study.

The IAH criterion was a SBP level of 98 mmHg and below [5]. The
normal values of SBP were taken to be 120-129 mm Hg, for DBP -
80-84 mm Hg. [1]. According to the specified criterion, two groups
were formed - a test group (73 people with IAH) and a control
group (37 people with normal blood pressure). The characteristics
of patients of both groups are presented in Table 1.

Table 1. Comparative characteristics
of women in the test and control groups

Test group (n=73) Control group (n=37) p

M (25%-75%)

Age, years 19(18-20) 20(19-22) 0,13
Height, cm 163(158-168) 165(157-169) 0,46
Weight, kg 52(48-56) 56(52-62) 0,01
SBP, mmHg 97(92-98) 123(121-125) 0,00
DBP, mmHg 65(60-70) 79(74-82) 0,00
Heart rate, min ~ 70(64-77) 76(71-81) 0,01

Note: p — significance of differences

The dynamics of blood pressure and heart rate was assessed
immediately after standing up. Angio-scanning was performed
twice: at rest, lying down after a 15-minute rest and immediately
after standing up during the first minute of orthostasis [6]. The blood
flow of the right vertebral, radial and posterior tibial arteries was
studied in standard «ultrasound windows» using a SonoScapeS6
color ultrasound scanner (SONOSCAPE Co., Ltd. China, 2015.) [7].

The following parameters were evaluated: diameter upon diastole
(DDiast); peak systolic (Vps) and terminal diastolic (Ved) blood
flow velocity.

Statistical analysis was performed using the program «Statistica
6.1» (StatSoft-Russia, 2009). The difference in the variation
series of independent groups was estimated using the Mann-
Whitney U-tes criterion, the difference in variable dynamics of the
dependent groups was determined using the Wilcoxon criterion
and the fraction dynamics using McNemar's criterion. Significance
was accounted for p<0,05.

RESULTS

In the test group, with orthostasis, SBP increased by 9 mmHg
(9%) in 43 patients (59%). A decrease in SBP was noted in 23
cases (32%) on average by 6 mmHg (7%). There was no change in
SBP in 7 patients (Table 2).

Table 2. Results of the comparative analysis

of systemic hemodynamics in orthostasis in

women of the test and control groups
Test group, n=73 Control group, n=37

Para- Median, 25%-75% Median, 25%-75%

meter p p
Upright Upright
initial position initial  position
(orthostasis) (orthostasis)
97 123
SBP, 98 127
mmHg 5982) (92-104) 0004 92251) (121-135) 0,008
DBP 65 79
mmbg  (60-  78(69-85) 0,000 (74-  92(83-97) 0,000
9 70 82)
Heart 70 76
rate, (64- 86(73-97) 0,000 (71- 83(77-97) 0,002
min 77) 81)

Note: p — significance of differences

In the control group, SBP increase was recorded in 22 patients
(60%) at 13 mmHg. (11%), a decrease was observed in 13 patients
(35%) on average by 5 mmHg (4%). No change was observed in
SBP in 2 patients.

In the test group, an increase in DBP was recorded in 67 (92%)
patients on average by 13 mmHg (20%), a decrease in DBP was
observed in 6 patients at 13 mmHg (21%). In the control group,
an increase in DBP was recorded in 35 (95%) women at 13 mmHg
from the initial level (17%). A decrease in DBP was observed in 2
(5%) patients by 8 mmHg (6%).

In the test group, the increase in heart rate was observed in 55
(75%) women by 25 beats per min. from the initial level (39%).
There was no change in heart rate in 2 patients. A decrease in heart
rate was noted in 17 patients (23%) by 10 beats per min. (13%).
In the control group, 27 patients (73%) had an increase in heart
rate of 22 beats per min. (31%), and a decrease in heart rate was
observed in 10 patients (27%) on average 10 beats per min. (13%).

The analysis of variability fraction cases and variability fraction
values did not reveal differences between the study groups of
patients.

Angio-scanning revealed an increase in the diameter of the
vertebral artery and a decrease in the diameter of the posterior
tibial artery. In the control group, there was no evidence of change
in the diameters of the studied arteries (Table 3).
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Table 3. Results of the comparative analysis of blood flow upon orthostasis in women of the test and control groups

Test group, n=73

Parameter p
Median, 25%-75%

nifal ()
Vertebral artery
DDiam., mm 3,0(2,8-3,2) 3,1(2,8-3,5) 0,003
Vps, cm/s 44,0 (39,0-56,5) 46,6 (38,4-54,8) 0,93
Ved, cm/s 25,7 (21,6-32,0) 15,0 (12,9-18,1) 0,000
Radial artery
DDiam., mm 1,4 (1,2-1,6) 1,4 (1,2-1,6) 0,67
Vps, cm/s 22,2 (16,9-27,0) 15,8 (12,2-19,3) 0,000
Ved, cm/s 6,6 (4,3-9,3) 4,2 (3,0-5,3) 0,000
Posterior tibial artery
DDiam., mm 1,5 (1,4-1,8) 1,3 (1,2-1,5) 0,000
Vps, cm/s 20,0 (14,4-27,4) 16,2 (13,1-20,0) 0,010
Ved, cm/s 3,8 (2,7-5,3) 4,4 (3,4-5,9) 0,23

Control group, n=37

Median, 25%-75% P

- Upright position

initial (orthostasis)
3,0 (2,8-3,3) 3,1(2,9-3,4) 0,72
43,1 (36,0-51,5) 48,4 (38,9-56,1) 0,18
24,0 (20,4-29,8) 16,2 (14,4-19,2) 0,000
1,4 (1,2-1,5) 1,4 (1,2-1,5) 0,61
25,1(18,1-29,9)  18,9(15,3-21,8) 0,000
6,3 (4,5-11,3) 4,5 (3,4-5,8) 0,003
1,5 (1,3-1,8) 1,4 (1,2-1,6) 0,06
29,5(21,4-352) 22,0 (14,4-30,3) 0,023
6,2 (4,1-8,6) 4.4 (3,3-6,5) 0,06

Note: p — significance of differences

In both groups, orthostasis was accompanied by a decrease in
the rate of blood flow, both during systole and diastole.

EXPLANATION

Previously performed studies in young women with |AH not
only revealed signs of remodeling of the cardiovascular system
[3,4,5,8], but also a decrease in its adaptive capacity under
physiological stress effects [9,10,11]. It is known that IAH develops
under the influence of hypoxic and nitrite stress [12,13]. We
consider it possible that the metabolic products of hypoxia (lactic
acid) and superoxide azotemia recorded with chronic hypotension
and known for their toxic effects, form structural and functional
changes in blood vessels and the heart, which are accompanied by
a decrease in adaptation to physiological stresses [14,15].

Our study showed that along with a similar response to
orthostatic systemic hemodynamics in both groups of patients,
peripheral arteries respond more quickly to orthostasis in young
women with IAH than in women of the control group. The fastest
and most pronounced response to verticalization was recorded in
the arteries of the lower limbs and arteries that supply blood to
the brain and reflects, as we assume, an adaptation mechanism
that prevents the aggravation of brain hypoperfusion in the upright
position in patients with IAH. The absence of a normal vasotonic
reaction of the arteries in the control group is probably associated
with a slower change in diameter (1 min after the body shifts to
a vertical position), which made it impossible to fix it with the
sampling technique used.

CONCLUSIONS

1. In an upright position, patients with 1AH, as well as
patients in the group with normal arterial pressure, in 59-69% of
cases, SBP increase was recorded, in 92-95% cases an increase in
DBP was observed and in 73-75% of cases there was an increase
in heart rate.

2. In young women with |AH, the rapid response of
peripheral arteries to orthostasis is characterized by a change in

the diameter of the vessels - an increase in the vertebral artery and
a decrease in the posterior tibial artery (as compared to patients
with normal arterial pressure), indicating a more pronounced
adaptive response to the physiological stress load. With 1AH, as
with normal arterial pressure, the orthostatic test is accompanied
by a decrease in the blood flow velocity in the vertebral, radial and
posterior tibial arteries.
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PE3HOME

3yyeHa 4acToTa BCTPe4aeMocTh (pakTopa MeTeo4yBCTBUTES b-
HocTi (MY) n chopm ee nposiBrieHns cpesyn PaboTHUKOB YMCTBEH-
HOro TPYAa, a TakXe NpoBejeHa OLeHKa B3aMMOCBA3M (hakTopa
MY ¢ ncuxonornyecknm COCTOSHMEM NALMEHTOB. B KOMNNEKCHOE
o6cnefioBaHNe BKNIOYEHbI CTaHAAPTHBLIA ONPOC N0 (hakTopam
pucka (®P) cepaeuHo-cocyamncTbix 3abonesaHunit (CC3), B TOM
yucne MY, Tectuposanue no onpocHuky GES-D ans BbifBneHns
Jenpeccuu, 3anofHeHne «KapT CaMOHaBN0AeHUS».

Hann4ane cpaktopa MY ycraHosneHo y 99 n3 196 paboTHWUKOB
ymMCTBEHHOro Tpyaa (50,5%): 34-x Myx4uH (40%) n 65-1 XeH-
LLUMH (58,6%).

B rpynne n3 33-x fo6pososnbLes ¢ dpaktopom MY B 45,5% cny-
YaeB YCTAHOBJIEHO HaM4ne Aenpeccun pasinyHoi CTeneHn Bbl-
PaXeHHOCTW. Y nnL, ¢ Npu3Hakamu [enpeccun cpeHeMecayHoe

Csepnenuns 06 asTopax:

baxwanues
Apunb baxwanuesuy

KONMYeCTBO JHE NI0X0ro caMmo4yBCTBUS B CBA3M C NOr0OA0il 40-
CTOBEPHO NpPeBbILLIANO0 TakoBOE Y N1L 663 NPU3HAKOB AENPECCUN.

Han6onbliee 44CNO NALMEHTOB rpynnbl HABMOAEHNS NPeabsB-
NANKW Kanobbl Ha yXyaLIeHWe CaMO4yBCTBIA B [HW, KOraa 0TMe-
4anoch COYETaHWe BETPA CEBEPHOI0 NNOO HXXHOrO HanpaBneHus
C BbICOKMM aTMOC(EPHbIM [1aBNEHNEM 1 MOBbILLIEHHON BMAXHO-
CTbt0. Peakuus Ha ocaku oTMedeHa y 69,7% nuy ¢ MY.

Pe3ynbTaTbl HACTOSALLErO UCCNE0BaHMSA NMOATBEPXKAAIOT LieNne-
c006pa3HOCTb 06y4eHMs nauueHToB ¢ haktopom MY HaBbikam
CaMOKOHTPONA 1 pa3paboTKu MHAWBMAYANbHOW NPOrpamMbl No
CHVKEHUMIO OCTPOTbI PeakLun MHANBMAYYMA HA pe3kue Koneba-
HWS OMpefieneHHbIX NapamMeTPOB MOTOHbIX YCIOBUIA.
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®unamnonornyeckas MeTeo4yscTBUTENbHOCTL (MY) — CBOMCTBO
OpraHu3Ma nojfepXusartb CBOE 3L0POBbE MyTEM COrNacoBaHUS
XN3He06eCcne4nBatoLLMX NPOLLECCOB C CONMHEYHbIMU, reotn3unye-
CKMUMU, METEOPONOTUYECKUMU 1 AiP. NPOLIECCAMU B OKPYXXAKOLLLei
cpege.

Y 340p0OBOr0 4eN0BeKa C XOPOLUUMU PE3ePBHLIMU BO3IMOX-
HOCTAMU MEXaHW3MOB afanTtauuu BHYTPEHHUE NPOLEcCh Mnpu
(busmnonornyeckoir MY He BbI3bIBAIOT HUKAKMX OONE3HEHHbLIX
OLLLYLLIEHNA.

B cnyyae e ocnabfeHus opraHu3ma BCnencTsue 60ne3Hu,
CTpecca, NepeyTomMneHus y 4enoBeka 0TMEYaloTcs naTonoruye-
CKMe METeonaTu4eckne peakuuu, Hepeako OCNOXHAWLLIME Te-

YeHWe OCHOBHOr0 3a60NeBaHus, CHUXawLWme 3MHEKTUBHOCTL
NeYeHns, yxXyaLwaoLLmue Ka4ecTso XKM3HU nauneHTa.

lepenaabl aTMOCEPHOro AasBneHNs, 0CO6EHHO CKa4K00obpas-
Hble, HEraTUBHO CKa3bIBAIOTCA HA CUCTEME KPOBOOGpALLEHMS, CO-
CYLMCTOM TOHYCE, apTepuansHoM aasnequn. OTpuuaTensHo Ban-
16T Ha 3[J0POBbE U BbICOKAA BNAXHOCTb BO3AyXa. B nepuopbl Tak
Ha3blBaeMbIX «MarHUTHbIX Gypb» BO3MOXHO YXYALUEHUE Camo-
YYBCTBUS JAXe Y BMNOJIHE 340POBOI0 YesI0BEKa, NPOoABNAOLLEecs
HapyLUEHNEM KOHLEHTPALWN BHUMAHUS, CHIKEHUEM NamsTn u
HEePBHbIMU CpbIBaMU. K pa3nuyHoro poaa u3MeHeHUsM norogHbIx
YCNOBWiA Hanbosee YyBCTBUTESNbHLI KAPAMONOrnieckne 60nbHbIE
[1-5].
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METEO4YYBCTBUTEJIbHOCTbE CPEV PABOTHVKOB YMCTBEHHOIO TPY/JA

3ameyeHo, 4TO B ropofiax NioAeil, CTpafarLLnX MeTe03aBmcH-
MOCTbH), 3HAYUTENbHO 6OMbLLIE, YeM B CEMbCKON MECTHOCTU. 3TO
0ObACHAIOT MeHbLUEA NPOAO/KUTENbHOCTLIO CBETOBOIO [HA U
HapyLLEeHNeM eCTECTBEHHOIO BOJI006MEHA B YCNIOBUAX ropoja.

Bo Bpaye6HOW NpakTUKe HEPEAKO BCTPEYAOTCH MALMEHTHI,
CTpajatoLLMe MEeTEOHEBPO30M, XapaKTepU3YHLIUMCS TEM, YTO
YemnoBeK, Y3HaB 0 MPeACcTOALMX He6NaronpUATHLIX U3MEHEHUAX
MOroJHbIX YCMOBWIA, CaM HAcTpanBaeT cebs Ha OTpuULATENbHbIE
AMOLIMM U YXY/ILLEHUE CAMOYYBCTBUS.

B nocneaHue rofbl BHUMaHWe UCCRef0BaTenei 6bino Npuene-
YeHO K mpobneme TPeBOrM U [ENPeccun y Kapavonormyecknx
60onbHbIX. McnxocounanbHble hakTopbl CTanu paccMaTpuBaThes
B Ka4yeCTBe OAHOM M3 OCHOBHbIX MPUYMH PE3KOro nofbema 3abo-
NeBaeMOCTN 1 CMEPTHOCTM OT CEpAeYHO-COCYAMCTLIX 3ab0neBa-
Hui (CC3). Mo panHbiM BO3, k 2020 r. aenpeccuBHbIe paccTpoil-
CTBa 3aliMyT BTOPOE MECTO KaK MPUYMHA HETPYyA0CnOCOBHOCTM
nocne 3a6oneBaHui cepaeyHO-cocyaucToii cuctemsl [6-9].

Y4uTbIBas BbILLEU3NOXEHHOE, N3Y4EHNE MEXAHU3MOB (POPMM-
pOBaHUs METeonaTonoru1, UCcneaoBaHNe BO3SMOXKHOI 3aBUCH-
MOCTW nposiBneHnini MY oT NcUxonormyeckoro COCTOSHUA matn-
EHTOB 1 pa3paboTka 3hEKTUBHBIX METO0B €6 NPOPUNAKTUKN
ABNAIOTCA aKTyanbHO 3afayeil COBPEMEHHOW MeANLWHbI U, B
YaCTHOCTM, KApANONoruu.

Lenb nccnenoBaHus: M3y4eHUe 4acToTbl BCTPEYaeMOCTW na-
Tonornyeckoin MY u chopm ee nposiBNeHNUs cpean paboTHUKOB
YMCTBEHHOr0 Tpy/a, OLgHKA B3aIMOCBSA31 METEONATNYECKMX pe-
aKLMIA C MCUXONOTMYECKNM COCTOSIHUEM MALMEHTOB.

MATEPWAN N METO/1bl UCCNE[JOBAHNA

NccnenoBaHue BLIMOIHEHO B pamkax MpPOUIaKTUYECKOro
06cneaoBaHns TPYAOCNOCO6HOMO HaCeneHus B OPraHn30BaHHbIX
nonynauuax r. baky.

B HacTofLleh paboTe npeactaBneHbl AaHHble 06CNeA0BaHUSA
Hay4HbIX COTPYAHUKOB 0aHOro 13 HUW HauuoHanbHoi Akagemumn
Hayk Asep6angxaHckoii Pecny6nuku.

Bcero o6¢nefoBaHo 196 Yenosek (85 MyX4uH U 111 XKeHLWMH).
CpeaHuii Bo3pacT MyX4uH — 48,2+1,4 neT; XeHwWwmH — 42,98+1,5
roga.

Hanuune thaktopa MY yctaHaBnuBanu Ha OCHOBAHUMW PE3yIib-
TaTOB ONPOCA NALWEHTOB MO CTAHAAPTHOI aHKETE /151 BbISABNEHUS
OCHOBHbIX (hakTopoB pucka (PP) CC3, conepxallen cneunans-
HbIl 610K BOMPOCOB, KACAKLLMXC METEONATUYECKNX PEAKLWIA.

3 yncna naumeHToB ¢ paktopom MY 6binn 0TO6paHbl Nuua,
[06POBONbHO COrNAcMBLLUNECS MPUHATL Y4aCTWE B HACTOALLEM
1CCnef0BaHNM, KOTOPbIE U COCTABUAM rpynny HabnwgeHus. Bee-
ro 33 4enoBeka (27 XEeHLUH 1 6 MYXYUH).

[ins BbISBNEHNS OENpPEeCCUBHBIX PAacCTPOICTB GbIN0 NpoBefe-
HO TECTMPOBAHWE NALMEHTOB rpynmnbl HAGHOAEHNUS MO ONPOCHMKY
CES-D (Center of Epidemiological studies of USA — Depression)
(ncnonb3oBanu POCCUICKYHO BEPCUIO ONPOCHMKA [6]).

B coOTBETCTBME C MOCTABMEHHbIMU 3afa4yaMn UCCNEAO0BaHMS
Gblnia NOArOTOBSIEHA «KapTa CamMOHAGMAeHNUA» N1 camoCcTo-
ATENbHOrO 3anosiHeHWs 06CneayeMbiMUK, BKOYaKOLWas B Cebs
AHKETHbIE [aHHble MalKMeHTa, NepevyeHb BO3MOXHbIX Xanob npu
YXYALIEHUN CaMOYYBCTBWA, rpadobl Ang UKcauumn faHHbIX 06b-
eKTMBHOIO WCCNeA0BaHNUs (YPOBEHb apTepuanbHOr0 AaBMeHus,
4acToTa MyNbCa Ha Ny4eBON apTepuu, rMnepemus, 0Tekn u ap.),
a TaKxKe NoJpo6HbIE CBEAEHMS MO ee 3anonHeHul. ExxeaHeBHO
B TEYEHMe nepmoja HabnoaeHns B «KapTe nokasaTenen norof-
HbIX YCIOBUIA» (OMKCUPOBANUCh OCHOBHbIE NapaMeTpbl MOrOAHbIX

YCNOBUIA (aTMOCCEPHOE [ABNEHNE, BNXXHOCTb, CKOPOCTb U Ha-
npaeneHne BeTPa, TeMNepaTypa Bo3yxa, B TOM YACIE JOCTYMHbIE
CBEJIeHNs MO JaTam 3Ha4NMbIX [N 3[0POBbS reNMoMarH1THbIX
BO3MYLLEHNIT). B KayecTBe MHOPMALMOHHOTO MaTepuana uc-
NoNb30BannCb [AaHHble, NY6NMKYeMble B WHTEPHETE W ApYrux
CPeACTBaxX MacCoBO MHGOpPMALMK.

B HacToslemM uccnenoBaHuM NPOBEfEH aHanu3 AaHHbIX, CO-
OpaHHbIX B TeYeHWe 3-X MECALEB OCEHHE-3MMHEro nepuoaa
(OKT6pb, HOAGPb, AeKabpb). ATO 06YCMOBAEHO TEM, Y4TO B 3TOT
nepvoj HabnaalnTea AOCTATO4HO BbIPaXEHHbIE KOnebaHus na-
pameTpOB MOFOAHbIX YCNOBUIA, a TaKXKe WMEHHO B 3TOT NepuUoA
ObIN0 O0TMEYEHO Hanbonee akTMBHOE y4acTWe MALMEHTOB B UC-
CNeAoBaHWN (3TO KACAETCA 3aMONHEHNS KapT CaMOHa6bN0AeHMS).

CrtatucTiyeckyto 06paboTKy NONYYEHHbIX pe3ynbTaToB MCChe-
[0BaHWA NPOBOAWNN MPU MCMONb30BAHMM CTAHAAPTHOrO KOM-
NbIOTEPHOr0 NakKeTa CTaTUCTUYECKMX NPOrpamm.

PE3YJIbTATbI UICCNEOBAHUSA

Onpoc no ®P CC3 no3sonun yCTaHOBUTL Hanuyue haktopa
MY y 99 n3 196 06¢cneoBaHHbIX PAGOTHUKOB YMCTBEHHOMO Tpyaa
(50,5%): 34-x MyxuuH (40%) 1 65-1 XeHLWUH (58,6%). Kak 6b110
YKa3aHo BbllLe, U3 YUCa NALUEHTOB C YCTAHOBMEHHLIM (DAKTO-
pom MY 6bina cchopMupoBaHa rpynna HabioeHus.

Ha pucyHke 1 0To6paXkeHa 4acToTa BCTPEYAaeMOCTU OCHOBHbIX
OP CC3 B rpynne HabnoaeHns. Kak BUAHO U3 NPEACTABNEHHbIX
[aHHbIX, B rpynne HabmojeHns 0Ka3anocb A0CTAaTOYHO MHOro
NauMeHToB ¢ M36bITO4HON Maccon Tena (MMT), aptepuanbHoi
runepteHamnenn (Al) n HU3KUM ypoBHem cusnyeckoit (HOA) ak-
TMBHOCTW.

™nA
15,2%

CO9,1%

PucyHok 1. YacTtota BcTpeuyaemocTy (DakTopoB pH-

CKa cepaieyHo-cocyaMcTbIX 3abonesanuii cpeam nuy

¢ thakTopomM MeTeo4yBCTBUTENILHOCTH

lMpumeyanne: Al - aprepuansHas rnnepteHsns, IMT - u3bbitoy-
Has macca Tena, HOA - Hu3kas guanyeckas akTuBHOCTb,

C/] - caxapHbiii gnaber

TeCTMPOBaHNE NALUMEHTOB rPyNMbl HAGMIOAEHNS MO ONPOCHUKY
CES-D (puc. 2) no3B0NIAMO0 BbIABUTH HANM4Me NMPU3HAKOB J1erKOM
nenpeccun y 11 yenosek (33,3%), Hanuyue Aenpeccumn cpeHei
TsXKecTn — y 3-x yenosek (9,1%), ewe y 1-n o6cnefoBaHHOI
YCTAHOBMEHO Hanu4ne Npru3Hakos Tsxenoin genpeccum (3%) (na-
LNEHTKE PeKOMEHLOBAHO 06paTUTLCS K CNELManucTy oas yTod-
HEHUS ANArHO3a U KOPPEKLIMM BbISBNIEHHOTO COCTOSHUS).
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PucyHok 2. Pe3ynbTatbl TECTUPOBAHMNA JIUL|
¢ thakTOpoM METeouyBCTBUTENbLHOCTH NO onpocHuky CES-D

Mo JaHHLIM KapT camOHa6o4eHUs 6bIifo NOACYMTAHO KO-
4eCTBO [HEM B TeYeHWe HAGMOLAEMOro nepuoaa, KoTopble na-
LMEHTbI OTMEYanN KaK [HW NN0X0ro camo4yscTBusA. Gneayet oT-
METMUTb, YTO 32 Nnepmnof HabnoaeHns B kKapTax caMoHabsaeHs
naumeHTamu 66110 0TMEYeHO 0T 2-x 40 10-1 aHel B mecsL, nno-
XOro CamMm04yBCTBWS B CBA3M C NOTrOAHbIMU YCNOBUAMN. 1oNy4eH-
Hble CPeAHWe JaHHble 3a KXAbIA Mecsl HabNnioAeHNs B LIeSIoM U
B 3aBMCKUMOCTU OT HaNU4us, NM60 OTCYTCTBMA JEnNpeccuu, a Tak-
e cpefHeMecsyYHble NoKasaTenn 3a BeCb Nepuoj HabsoaeHNs
OTpPaXeHbl B Tabnuue 1.

Kak BMOHO M3 NpeAcTaBfeHHbIX AaHHbIX, 3a BECb MEPUOA Ha-
6/1101eHNA B CPEAHEM Ha KOXXA0ro 06¢neayemoro npuxoannock no
5,1£0,5 HeM nnoxoro camo4yBCTBMS B CBA3U C NOrOAHLIMU YCI0-
BuAMU. [puyem, y L, ¢ Hanu4mem Aenpeccum 3HaqeHue aToro no-
KasaTens 40CTOBEPHO NPeBbILIAN0 TaKoBOE Y Nl 6e3 Npu3HakoB
nenpeccun (6,3+0,7 u 4,2+0,6 fHeil, COOTBETCTBEHHO, p<0,01).

ConocTaBneHme AaHHbIX KapT CaMOHABNI0AEHUS W KapTbl NOKa-
3atenen NOrofdHbIX YCOBMIA B Te4eHWe HabJo4aeMoro nepuona
NO3BOJINO BbISBUTb COYETAHKUS NapaMeTpOoB NOrofHbIX YCNOBURA,
NP1 KOTOPbIX 0TMEYanoCh yXyLleHne CamMmo4yBCTBISA Y BOMbLLINH-
CTBA NaLMEHTOB B rpynne HaboaeHNs

CornacHo nony4eHHbIM AaHHbIM, B IHW, KOr4a 0TMeYanoch Co-
YeTaHWe CeBEPHOr0 WIN LOXKHOTO BETPA C BLICOKUM aTMOCHEPHbIM
[aBJIEHNEM W MOBbILLIEHHOW BNIAXXHOCTbIO, XKanobbl HA yXyaLeHne
CaMOYyBCTBUA NPeAbABNANM, COOTBETCTBEHHO, 48,5% 1 42,4%
nauneHToB rpynnbl HabnaeHNs. B pasHoM npoLeHTe (no 24,2%)
C/ly4aeB Xanobbl Ha yXy[LUMBLUEECH CaMOYYBCTBUE MaLMEHTHI
rpynnbl HAGMIOAEHUS NPEAbABNANM NPU COYETAHUM CEBEPHOro
NGO HXKHOIO BETPA C BbICOKOW BNAXHOCTbLIO HA (POHE HOpMasib-
HOro aTMOCCPepHOro AaBfieHMs, a TakXe MpuU COYeTaHUM BeTpa

t0XKHOTO HanNpaBneHWsi C BbICOKOA BNAXXHOCTbIO U MOHMKEHHbIM
aTmocepHbIM AasneHnem. Cneayetr 0TMETUTb, YTO HaMbOMbLLEee
KONTM4ECTBO »Kanob Ha Nioxoe camo4yBCTBIE OTMEYanoch B A0-
XanuByo norofy. Peakuns Ha ocafku (OXAb, FP03a, SIMBEHb)
oTMeyeHa y 69,7% HabnofaembIX.

B nHM 06BLABNEHHbIX «MarHUTHLIX 6Ypb» Xanobbl Ha yxyaLle-
HUe camo4yBCTBUA npedbsasunu 54,5% naumeHToB rpynnbl Ha-
ontoaeHns. 3a nepuoa HabnaeHUs 6biNo 06bABNEHO 17 AHEN C
0XWUAALLEACH «MarHUTHOWM Bypeii», N3 KOTOPbIX TOMbKO 9 aHen
ObININ OTMEYEHbI NALMeHTaMN KaK JHWU NI0X0ro CamO4yBCTBUS.

Mo AaHHbIM KapT caMoHabMAeHUS U3Y4HeHbl OCHOBHbIE XXano-
6bl NauneHToB ¢ haktopom MY u YacToTa Ux nNpeabsBneHns B
OTBET Ha U3MEHEHWE NOroAHbIX YCNOBUNA.

Okasanocb, 470 B Te4eHWe HabMJAEMOro nepuoaa Hanbonee
4acTo, B 78,8% cny4aes, NaLUWeHTbl NPeabABAANMN XKanobbl Ha ro-
NOBHY 6011b, B 72,7% Cny4aes — Xano6bbl Ha 60111 B CycTaBax, B
66,7% crnyyaes nauueHTbl 0TMeYanu BANOCTb, B 54,5% cnyyaes
— r0/I0BOKPYXeHue, 51,5% naumeHToB OTMEYaNnn COHNMBOCTb, B
42,4% cny4yaeB Xanobbl Kacanuch 60M1eBbIX OLLYLIEHWIA B 0611a-
CTM Ccepjilia 1 owyleHns oabliiiku, 33,3% nauueHToB npeabsBu-
nu Xano6bl Ha Taxukapauto, 30,3% nui, OTMETUIIN NOJABIIEHHOE
HaCTPOEHWE U NNAKCMBOCTb, B 24,2% CNny4aeB NauMeHTbl OTMETK-
N oLLyLIeHne nepeboes B paboTe cepala.

OBCYXXAEHUE

B nocnegHue rofpl y4acTUNKUCh »anobbl, Kak GONbHbIX, TaK 1
NPaKTU4ECKM 3[0POBbIX MG Ha NMEPUOANYECKM BO3HUKAIOLLEE
YXYALLEHUE CamMO4yBCTBMSA B CBA3N C HEONAroNpUATHLIMM NepemMe-
Hamu NOrOAHbIX YCNOBWA. B 3aBNCMMOCTI OT 06LLEro COCTOSHMS
nauueHTa, Hanmyns NMbo OTCYTCTBMS XPOHMYECKOTO 3a60NeBaHms
NPOSIBNEHUS METEONATNHECKIX PeakLMil Ha MOrody UMetoT pasnny-
HY}0 CTENeHb BbIPAXEHHOCTW U NO-Pa3HOMY NEPEHOCATCS MaLueH-
Tamu. Ho B nto6om cnyyae natonorunyeckas MY owyTumo yxyauua-
6T Ka4eCTBO XXU3HM, NPUBOANT K CHIDKEHMIO pabOTOCMOCOBHOCTH,
KaK NMIoJeii CTapLuMX BO3PACTHbIX FPYNM, Tak U MONOAbIX NHOAEN.
Y 60MbHbIX C CepAeyHO-COCYAUCTON natonoruen, Tem 6onee B
Cryyasx OTCYTCTBMSI afIeKBATHOTO feYeHWs, MeTeonaTuyeckue
peakLyUu OpraHu3ma B OTBET HA M3MEHEHME MOrOAHbIX YCHOBWNIA
NPUBOAAT K 060CTPEHMIO 3aB0NEBaHUA HEPEOKO C Henpenckasy-
eMbIMM nocneacTBuamMu. Bee aT0 060CHOBbIBAET HEOOXOAMMOCTb
noapo6HOro M3y4eHWs BOMPOCOB, CBA3AHHbIX C MATONOrMYECKOIA
MY, co3maHusa ycnoBuii AN BOGCTAHOBMEHNS MO0 [OCTKEHMS
ONTUMAnbHOMO YPOBHS (DYHKLMOHMPOBAHWUS PE3EPBHbIX BO3MOX-
HOCTEN afjanTauum, Kak NpakTMYecKM 310POBOro, Tak U 60NMbHOrO
OpraHnama, pa3paboTki MeTo[i0B e NPOGMNAKTUKN.

Ta6bnuua 1. CpeaHemecs4HOe KONMYECTBO [HEH NNOXOro CamMo4yBCTBUSA B CBSA3U C NOrOAHLIMU YCNOBHU-
fIMM Cpeau nuy ¢ (hakTopoM METeoUyBCTBUTENbHOCTH NO AaHHLIM KapT CaMOHa6NI0AEHUS

CpefHee KONMYECTBO AHEH NI0X0ro camMmo4yBCTBUSA B CBA3N C NOrOAHLIMM YCNOBUAMK

nuua c thaktopom me-

TE0YYBCTBUTENbHOCTH OKTAGDb HOAG6pb
BCETO: i 52 i
n=33 m 0,7 1 ,05

¢ fenpeccueii U 56 ol
n=15 m 1,09 1,1

6e3 genpeccum b Y s
n=18 m 1,03 09

P=2-3 5005 <0,01

3a BecCb nepuoa

Aekabpb Habnopexns
59 51

12 0.5

8 6,3

0,6 07

43 42

17 0,6

<0,01 <0,01
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METEO4YYBCTBUTEJIbHOCTbE CPEV PABOTHVKOB YMCTBEHHOIO TPY/JA

B HacToslLLEeM UCcCneaoBaHM OTMEYEHA YacTas BCTPEYaeMOCTb
thakTopa MY B OpraHu30BaHHOW MONynALUUM PAaBOTHUKOB YM-
CTBEHHOrO0 Tpyfa. MpakTU4ecKn y KaXXAoro BTOPOro 06¢neaoBaH-
HOrO BbISIBNIEHA 3aBUCUMOCTb CAMOYYBCTBMS OT NOTOAHBIX YCO-
Buit (50,5%). ConocTtaBsneHne AaHHbIX KapT camMOHa6MoeHuns ¢
JaHHbIMW KapTbl MOTOAHBIX YCNOBWIA MO3BOAKUNO HaM OLEHUTb
CPeHEMECAYHYI0 4aCTOTY AHEN Ni0X0ro CamoyyBCTBMS Cpeaw
nauueHToB rpynnbl HabMOAEHUs, YCTAHOBWUTL Haubonee 4acTo
0TMEYaBLUMECS CUMMTOMbI MPOSBNEHWUSA METEONaTuu, OLEHWUTb
Hanbonee He6naronpusTHbIe ANA CaMOYyBCTBUS 60NbLIMHCTBA
nny ¢ MY coyveTtaHus napameTpoB NOroAHbIX YCIOBWIA.

[MpakTnyeckn y Kaxaoro BTOPOro nauueHTa ¢ dpaktopom MY
B rpynne Ha6nogeHus (45,5%) 6Gbinin BbISBNEHbI NPU3HAKK [e-
NPeccun pasnnyHoi CTENeHU BbIPAXEHHOCTK. 10 AaHHbIM Ha-
CTOAILLIEro MCCNeaoBaHus, CpedHee KONMYecTBO AHEN MoXoro
CaMO4yBCTBUSA B CBA3W C NOTOAHbLIMU YCNIOBUAMU Y NINLL C BbISIB-
NEHHON fenpeccuen 0Kasanoch JOCTOBEPHO 60MbLLE N0 CPaBHe-
HUIO € NULamun 6e3 NPM3HaKoB Aenpeccuu. MonyyeHHble AaHHble
CBWIETENbCTBYIOT O TOM, YTO KOPPEKLIUS BbISIBAEHHBIX COCTOSHMNA
MOXET CNYXUTb OfHUM U3 HEOBXOAUMbIX YCIIOBMIA NS CHUKEHNS
OCTPOTbl PeakLnu yKasaHHbIX NALMEHTOB B OTBET Ha KonebaHue
napameTpoB NOroAHbIX ycroBuit. Kpome TOro, Yactas BCTpeyae-
MOCTb B rpynne HabnoaeHus Takux ®P CC3, kak IMT, Al n HOA
YKa3blBaeT Ha HEOOXOAMMOCTb WX CBOEBPEMEHHOI KOppekuuu
Ans 06ner4eHns NepeHoCUMOCTM NaLueHTaMm pesknx KonebaHunii
MOroAHbIX YCNOBWIA.

lpoBefeHHOEe MCCneaoBaHMe MNOATBEPXKAAET Lenecoobpas-
HOCTb 00Yy4YeHus naumeHToB ¢ aktopom MY HaBbikam camo-
KOHTpONsA. TPUMEHEHHBIA B HACTOALLEM MCCNefoBaHWM MeToja
OLIEHKM COCTOSAHWS 3,0POBbA NALMEHTOB B CBA3U C U3MEHEHUAMN
NOroAHbIX YCNOBUIA (CONOCTABEHME AaHHbIX KapT caMoHabnofe-
HUS U AaHHbIX KapTbl NOTrOAHbIX YCNOBWIA) NPeaocTaBnseT BO3-
MOXXHOCTb ONPeaennTb MHAMBMAYANbHYIO PeaKLIMI0 340P0BbA Na-
LIMeHTA HA M3MEHEHWEe M CoYeTaHue onpeaesieHHbIX NapameTpoB
NOroAHbIX ycnosuit. MonyyeHHas UHGOpPMaUMa NO3BOAUT naLy-
EHTY (MpW YCNOBMM OTCYTCTBWSA Y HErO NPM3HAKOB METEOHEBPO3a)
B Takue AHW 0CO3HAHHO CAMOCTOATENbHO W/ C BPa4ebHOI Nno-
MOLLIbIO MO MHAMBUAYANbHOI NpOrpaMme KOHTPONMPOBaTL CBOE
CaMO4yBCTBUE U CHWU3UTb OCTPOTY peakuuu 300pOBbS Ha Hebna-
ronpuATHbIE A1 JAHHOTO KOHKPETHOr0 WHAMBMAYYMA NOrOfHbIE
YCNOBWA, NPeAoTBPATUTb HACTYNNEHWE KPWU3O0BbIX COCTOSHUA,
BKNt0Yas 060cTpeHune 1 ocnoxHeHne GC3.
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ABSTRACT

This study investigates the incidence of meteosensitivity
(MS) and its manifestations among intellectual workers, and the
correlation between MS and psychological states of the patients.
Patients were administered a standardized questionnaire of risk
factors (RF) of cardiovascular disease (CVD), including MS; CES-D
questionnaire to reveal depression; and self-monitoring map.

Incidence of MS was established in 99 of 196 intellectual
workers (50.5%): 34 men (40%) and 65 women (58.6%).

In a group of 33 volunteers with MS, 45.5% were revealed to
have various degrees of depression. Among people who exhibited
manifestations of depression, the number of days of feeling unwell
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in relationship to weather conditions significantly exceeded that of
people who exhibited no depressive signs.

Most people in the observation group complained of worsening
in self-perceived well-being during the days in which the
combination of northern or southern winds, high atmospheric
pressure, and high humidity was registered. Sensitivity to showers
was recorded in 69.7% of individuals with MS.

Results of this study confirm the potential utility of providing
self-management education to patients with MS and development
of personalized programs for alleviating severity of individual’s
reaction to fluctuations in certain meteorological parameters.
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Physiological meteosensitivity (MS) — the property of the body
to maintain its health by harmonizing life-supporting processes
with solar, geophysical, meteorological and other processes in the
environment.

In a healthy person with good reserve capabilities of adaptation
mechanisms, internal processes caused by physiological MS do
not cause any painful sensations.

In the case of the weakening of the body due to illness, stress,
or exhaustion person may experience pathological meteopathic
reactions, often complicating the course of the underlying disease,
reducing the effectiveness of treatment, and worsening the patient’s
quality of life.

Differences in atmospheric pressure, especially spasmodic,
negatively affect the circulatory system, vascular tone, and arterial
pressure. High humidity also has negative effects on health. During
periods of so-called “magnetic storms”, a deterioration of well-
being is even possible in a completely healthy person, manifested
by disturbance in memory and concentration and occurrence of
nervous breakdowns. Cardiac patients are most sensitive to various
changes in weather conditions [1-5].

It is noticed that people living in cities suffer from meteorological
dependence much more than those who live in rural areas. This is

explained by the shorter duration of daylight and the disturbance in
natural water exchange in urban areas.

In medical practice, one can frequently see patients suffering from
meteoneurosis, characterized by the fact that a person, having learned
about the upcoming unfavorable changes in weather conditions,
adjusts himself to negative emotions and deterioration of well-being.

In recent years, the attention of researchers has been drawn to the
problem of anxiety and depression in cardiac patients. Psychosocial
factors began to be considered as one of the main causes of a sharp
rise in morbidity and mortality from cardiovascular diseases (CVD).
According to WHO, by 2020, depressive disorders will take second
place as a cause of incapacity for work after cardiovascular diseases
[6-9].

Taking into account the foregoing, the study of the possible
dependence of MS manifestations on the psychological state
of patients and the development of effective methods for its
prevention are urgent tasks of modern medicine and, in particular,
of cardiology.

The purpose of the study was to study the frequency of occurrence
of pathological MS and the forms of its manifestation among
mental labor workers, and assessment of the relationship between
meteopathic reactions and psychological state of the patients.
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METEOSENSITIVITY AMONG MENTAL WORKERS

MATERIAL AND METHODS OF INVESTIGATION

The study was carried out as part of a preventive examination
of the able-bodied population in the organized populations of the
city of Baku.

In the present work, the data of survey of scientific employees
of one of the institutes of the National Academy of Sciences of the
Republic of Azerbaijan is presented.

A total of 196 people were examined (85 men and 111 women).
The average age of men is 48.2+1.4 years; women — 42.98+1.5
years.

The presence of the MS factor was established on the basis of
the results of a questionnaire survey of patients with a standardized
questionnaire to identify the main risk factors for CVD, containing
a special cluster of questions related to meteorological reactions.

Of the patients with revealed MS factor, those who voluntarily
agreed to participate in the current study were selected as an
observation group. A total of 33 people (27 women and 6 men)
were selected.

To identify depressive disorders, the patients of the observation
group were tested for the CES-D questionnaire (Center of
Epidemiological studies of USA — Depression) (Russian version of
the questionnaire was used).

In accordance with the objectives of the study, a “self-monitoring
map” was prepared for self-completion by the examinees, including
the patient’s personal data, a list of possible complaints in case
of worsening of the state of health, graphs for recording of the
objective survey data (level of arterial pressure, heart rate on radial
artery, hyperemia, edema, ets.), as well as detailed instructions on
its completion.

Daily during the observation period, the main parameters of
weather conditions (atmospheric pressure, humidity, wind velocity
and direction, air temperature, including available data on the dates
on health-related heliomagnetic disturbances) were recorded in
the “weather conditions map”. Data published on the internet and
other mass media was used as the source of information.

This study analyzes data collected during the 3 months of the
autumn-winter period (October, November and December). This
is due to the fact that during this period there are pronounced
fluctuations in the parameters of weather conditions, and during
this period the most active participation of patients in the study
was noted (this concerns filling out self-monitoring maps).

Statistical processing of the obtained research results was
carried out using the standard computer package of statistical
programs.

RESULTS OF THE STUDY

A survey of CVD risk factors made it possible to establish the
presence of a MS factor in 99 out of 196 mental workers(50,5%):
34 men (40%) and 65 women (58,6%). As mentioned above, an
observation group was formed from the number of patients with
the established MS factor.

Figure 1 shows the incidence of major CVD risk factors in the
observation group. As can be seen from the presented data, the
observation group included a significant number of patients with
excessive body mass, arterial hypertension, and low level of
physical activity.

DM 9,1%

type A

Figure 1. Frequency of occurrence of risk factors

for ardiovascular disease among persons with a
meteosensitivity factor.

Note:AH — arterial hypertension, EBW - excessive body weight,
LPA - low physical activity, DM-Diabetes Mellitus,

type A — psychological type of behavior.

Testing of patients of the observation group according to the CES-D
questionnaire (fig. 2) made it possible to detect the presence of signs
of mild depression in 11 people (33,3%), moderate depression —in 3
people (9,1%), and the presence of signs of severe depression one
patient (3%) (the patient was advised to consult a specialist to clarify
the diagnosis and correct the detected condition).

depressionof severe

moderate  depression
severity 9,1% 3%

Figure 2. Results of testing persons with
meteosensitivity factor by the CES-D questionnaire

According tovsults of self-monitoring map, the number of days
which patients marked as days of poor health during the observed
period was counted. It should be noted that during the observation
period in self-monitoring maps, patients noted from 2 to 10 days
of poor health per month due to weather conditions. The average
data obtained for each month of observation as a whole, as well as
that depending on the presence or absence of depression, and the
average monthly indicators for the period of observation are shown
in Table 1.

As can be seen from the data presented, for the entire
observation period, on average, each patient had 5,1+0,5 days
of poor health due to weather conditions. Moreover, in persons
with depression, this value significantly exceeded that in persons
without signs of depression (6,3+0,7 and4,2+0,6, respectively,
p<0,01).

Comparison of these self-monitoring maps and a map of
weather conditions during the observed period made it possible
to identify combinations of weather conditions, in which there was
deterioration in the state of health in the majority of patients in the
observation group.
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Table 1. The average monthly number of days of poor health due to weather conditions among persons with a meteosensitivity factor

The average number of days of poor health due to weather conditions

Persons with or the whal ]
meteosensitivity factor or the whole perio
October November December of observation

total: M + 5,2 45 59 51

n=33 m 07 1,05 1,2 0,5

With depression M+ 5.6 6.3 8 6,3

n=15 m 1,09 11 0.6 0.7

Without depression M+ 49 33 43 42

n=18 m 1,03 0,9 17 0.6

P=2-3  >0,05 <0,01 <0,01 <0,01

According to the data, 48,5% and 42,4% of the patients,
accordingly, in the observation group reported complaints of
worsening of the state of health on days when a combination of
northern or southern winds was noted with high atmospheric
pressure and high humidity. In an equal percentage of cases
(24,2%), patients of the observation group presented complaints
about the worsened state of health when the north or south wind
was combined with high humidity on a background of normal
atmospheric pressure, and when the southern wind was combined
with high humidity and low atmospheric pressure. It should be
noted that the greatest number of complaints of poor health was
noted in rainy weather. Reaction to precipitation (rain, thunder)
was recorded in 69,7% of the observed.

In the days of declared “magnetic storms”, 54,5% of the patients
in the observation group presented complaints of worsening
in well-being. During the observation period, 17 days with the
expected “magnetic storm” were announced, of which only 9 days
were marked by patients as days of ill health.

Based on the self-monitoring maps, the main complaints of
patients with MS factor and the frequency of their presentation in
response to changing weather conditions were studied.

It turned out that during the observed period, in 78,8% of cases,
patients complained of headache, in 72,7% of cases — complaints
of joint pain, 66,7% of patients noted lethargy, 54,5% of cases
— dizziness, 51,5% of patients reported drowsiness, 42,4% of
cases reported complaints concerned with pain in the region of the
heart and the sensation of dispnea, 33,3% of patients complained
of tachycardia, 30,3% of the patients noted depressed mood and
tearfulness, and in 24,2% of cases, patients noted a feeling of
irregular heartbeats.

DISCUSSION

In recent years, complaints in the periodical deterioration of
health due to unfavorable changes in weather conditions of both
ill and practically healthy people have become more frequent.
Depending on the general condition of the patient, and the presence
or absence of chronic disease, manifestations of meteorological
reactions to the weather have a different degree of severity and
are differently tolerated by patients. But in any case, pathological
MS significantly impairs the quality of life, leads to a decrease in
performance of both older age groups and young people. In patients
with cardiovascular pathology, especially in those who don’t
receive adequate treatment, meteopathic reactions of the body in
response to changes in weather conditions lead to exacerbation
of the disease, often with unpredictable consequences. All this
justifies the need for a detailed study of the issues associated with

pathological MS, creation of conditions for recovery or optimal
level of functionality of the reserve capacity for adaptation in
both practically healthy and sick organisms, and development of
methods for its prevention.

In this study, the frequent occurrence of the MS factor in an
organized population of mental labor workers is noted. Practically,
every second examinee revealed dependence of state of health on
weather conditions (50.5%).

Comparison of these “self-monitoring maps” with the data of
the “weather conditions map” allowed us to estimate the average
monthly frequency of days of poor health among patients in the
observation group, establish the most common symptoms of
meteopathy, and assess the most unfavorable combinations of
weather conditions on the health of people with MS.

Practically, every second patient with a MS factor in the
observation group (45.5%) showed signs of depression of varying
severity. According to the present study, the average number of
days of poor health due to weather conditions in persons with
identified depression was significantly higher compared to those
without signs of depression (p<0.01).The obtained data indicates
that the correction of detected conditions may be necessary for
reducing the severity of the reaction of these patients in response
to fluctuations in the parameters of weather conditions. In addition,
frequent occurrence of the CVD risk factors, such as excessive body
weight, hypertension and low physical activity in the observation
group, indicates the need for their timely correction to facilitate the
patient’s tolerance to sudden fluctuations in weather conditions.

The conducted research confirms the expediency of teaching
techniques of self-control to patients with an established MS
factor. The method used in this study to assess patient’s health
in connection with changes in weather conditions (comparison of
data from “self-monitoring maps” and “weather conditions map”
data) provides an opportunity to determine the individual reaction
of the patient’s health to the changes and combinations of certain
parameters of weather conditions. The obtained information will
allow the patient (if he or she has no signs of a meteoneurosis) on
such days, to consciously and independently, and/or with medical
help under an individual program, to control his/her own state of
health and reduce the severity of the health reaction to unfavorable
weather conditions and prevent the onset of crisis conditions,
including CVD exacerbations and complications.
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MeguuuHckas peabunurtaums (MP) aBNSeTcq BaXHbIM KOM-
MOHEHTOM MEeAULMHCKON MOMOLUM 60JSIbHbIM TMNEePTOHUYECKON
6onesHbto (). Llenb uccnenoBanus — oLeHka 3hheKTUBHOCTH
CaHaTopHO-KypopTHOW MP y 6onbHbIX b B cocTaBe caHaTOpHO-
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Knaccugukaumum OYHKUNOHUPOBAHMS, OrPAHNYEHUN XU3Hedes -
TeNbHOCTY U 300p0BbSA>» (MKOD).

Matepuansi u meTofbl. B uccnefnosaque 6bin BKoyeHsl 103
nauueHTa ¢ 'b, nonyy4aBLlInx KOMMNIEKCHOE NEYeHne Ha KypopTe
dnta. OT60p MaLUUEHTOB ANs UCCNeA0BAHNS OCYLLECTBAANCS Me-
TOJOM CNNOLUHON BbIGOPKW NPU HanM4uu UHGOPMUPOBAHHOMO
cornacus nauueHToB 1 ANUTENIbHOCTU Kypca JIeYeHUs He MeHee
18 gHeit. MeToAbl MCCEA0BAHNA U NIEYEHMS NPUMEHANUCH B CO-
OTBETCTBMU C 0COOEHHOCTAMMU (DYHKLMOHANIbHOMO COCTOSAHUSA Nna-
LIMEHTOB, WHAMBUAYANbHLIMI NOKA3aHUAMK W CTaHOAPTOM OKa-
3aHNS CaHATOPHO-KypopTHOWA nomolyu npu I'b. JononHuTenbHo
NPOBOAMNOCH NCUXONOrMYecKoe UCCNe0BaHNe W OLEHKA Kaye-

CsepneHusa 06 aBTopax:

CTBa Xu3Hu (TecTbl Puaepa, beka, Cnunbeprepa-XanuHa, SF-36).
AHanus pesynbTaToB NPOBEAEH METOAaMN BapMaLMOHHOI CTaTy-
CTUKN.

PesynbTatbl U ux 06cyxaenue. CanatopHo-kypopTHas MP na-
uueHToB ¢ 'b xapakTepuayeTcs BbICOKON 3(PPEKTUBHOCTLIO. [l0-
crosepHas (npu p<0,05) nonoXxmTenbHasa AMHaMINKA YCTaHOBEHA
Ons psaga AoMeHOB: OLLyLLeHne 6051 1 ronoBokpyxeHus (b280 n
b2401), doyHkumu cepaua (b410), HapyLweHune perynsuumn aptTepu-
anbHOro fasneHus kposu (b420), ToNepaHTHOCTb K (PU3NYECKON
Harpy3ke (b455) 1 oLyLieHNs, CBA3aHHbIE C (PYHKLMOHUPOBAHU-
eM CepAeyHO-CoCyaNCTON u bixatenbHoi cuctem (b4601).

BbiBogbl. [10CTOBEPHO YMEHbLUAIOLLMECH K KOHLY Kypca CaHa-
TOPHO-KYPOPTHOrO fleYeHUs 3Ha4eHus 6 [OMEHOB CBUAETESlb-
CTBYIOT O NOSIOXKMTENbHOM PeabusiMTaLuMoHHOM NOTeHUMane Kom-
NIEeKCHOro CaHaTOPHO-KYPOPTHOIO fIe4eHns y naumeHTos ¢ I'b.

KntoueBble CNoBa: MegnynHCKas peabunnTauus, runepToHuye-
cKas 60/163Hb, KypopT

JNUPEKTOP, 3aCNy>KeHHbIi Bpay Pecny6nukn Kpbim; FEY3 Pecny6nnku Kpbim «Akagemunye-

WBaweHko
Anekcanpp Cepreesuy

CKMIA Hay4HO-MCCNEA0BATENIbCKUIA MHCTUTYT CDU3NHECKUX METOAO0B NleYeHUs, MeANLIMHCKO
Knumartonoruu 1 peabunutauum um. .M. CeveHosa», 298603, Poccus, Pecnybnuka Kpbim,

r. finta, yn. Myxuna, g. 10/3, ten/cakc (3654) 23-51-91, e-mail: niisechenova@mail.ru

3aBeAyIOLLMIA HAy4YHO-MCCIe40BATENIbCKIM OTAESIOM KapAnonorum, KaHauaat MeguLnHCKnX

CeBepuH
Hukuta AnekcaHapoBuy

lpokoneHko
Haranbsi AnekcaHgpoBHa

ABTOp, OTBETCTBEHHbIN
32 KOHTAKT C pefaKkuuen:
Mu3u

Hayk; [BY3 Pecny6nuku KpbiM «AKageMn4ecKnii Hay4HO-UCCNea0BaTenbCKUA MHCTUTYT
(OU3NYECKNX METOL0B JIEYEHUS, MESNLMHCKON KNMMATONOMMN 1 peabunmutaynm

um. N.M. CeyeHoBa», 298603, Poccus, Pecnybnuka Kpbim, r. Anta, yn. MyxuHa,

4. 10/3, Ten/takc (3694) 23-51-91, e-mail: niisechenova@mail.ru

HayYHbIl COTPYAHNK HAYy4YHO-WUCCeA0BaTENbCKOrO 0TAeNa Kapanonoruun; NbY3 Pecnybnuku

KpbiM «AKkageMWU4ecKIii Hay4HO-UCCef0BaTeNbCKNIA MHCTUTYT (DU3NYECKNX METOZ0B JIBYEHNS,
MEANULIMHCKON Knumatonoruu u peadbunurtauum um. .M. CeyeHoa», 298603, Poccus, Pecnybnuka
Kpbim, r. AnTa, yn. MyxuHa, a. 10/3, Ten/takc (3654) 23-51-91, e-mail: niisechenova@mail.ru

3aMeCTUTESIb AMPEKTOPA MHCTUTYTA NO HAY4YHON paboTe, JOKTOP MeAMLMHCKUX HayK, AOLEHT; FBY3
Pecny6nukn Kpbim «AkageMU4ecKnii Hay4HO-MCCe0BaTebCKU MHCTUTYT (PU3NYECKNX METO0B
neYyeHns, MeANLIMHCKON Knumatonorun n peabunutauuu um. V.M. Geyenosa», 298603, Poccus,

Bnagumup MBaHoBUY

< yaltamizin@mail.ru

Pecny6nuka Kpbim, r. Anta, yn. Myxuna, a. 10/3, ten/dakc (3654) 23-51-91, e-mail: yaltamizin@mail.ru

Ina uutuposauus: saweHko A.C., MusuH B.1., CesepuH H.A., Mpokonenko H.A. 3 deKTUBHOCTb MeJULIMHCKOA peabunuTaumn npu
rMNepToOHNYECcKOn 601e3HN B COCTaBE CAaHATOPHO-KYPOPTHOIO NieveHmns. EBpasninckuin kapauonoruydeckuii xxypHan. 2018, ®espans 25;
1:20-23 / Ivashchenko A.S., Mizin V.., Severin N.A., Prokopenko N.A. Efficiency of medical rehabilitation in arterial hypertension as a
part of the spa resort treatment. Eurasian heart journal. 2018, February 25; 1:20-23 [in Russian]

| 20 |


https://crossmark.crossref.org/dialog/?doi=10.38109/2225-1685-2018-1-20-27&domain=pdf&date_stamp=2018-02-25

CAHATOPHO-KYPOPTHASA PEABUJTTATALIVIA B

BBEJJEHUE

Ha coBpeMeHHOM 3Tane pa3BUTMA CUCTEMbl OXPaHbl 30POBbA
rpaxaaH Poccumitckon ®epepaunu 60/bLLI0e BHUMAHWE yaenseT-
CA MeAMLMHCKON peabunntaumn Kak BaXHOW TEXHONOMMN YKpe-
NAeHNs nonynaUMoHHOro 340poBbs. B npukasze MuHucTepcTBa
3npasooxpaHenus (M3) PO ot 29 pekabps 2012 r. Ne 1705H
onpefesied NopsafoK opraHn3aumn MeguLUHCKOR peadunutaumm
(MP), KoTopblit npeaycMaTpuBaeT CaHaTOPHO-KYPOPTHbIA 3Tan
BOCCTaHOBUTENbHOIO JIEYEHMS NPU COMATUYECKUX 3200J1eBAHUAX,
BKJIl04an runepToHmyeckyto 6onesHb (Mb). OgHako B HopmaTue-
HbIX foKyMeHTax M3, B 0T/IM4ME OT CTaLMOHAPHOro U ambynatop-
HOT0 3TanoB, OTCYTCTBYIOT CTaHAAPTbI CAHATOPHO-KYPOPTHO MP.
PelueHne aToit npo6siemMbl CTaBUT 3afjady MccnenoBaHna addek-
TUBHOCTW CaHAaTOPHO-KypopTHoW MP. Ha kypopTe HOxHoro 6epe-
ra Kpbima (HOBK) Hakonne onpegeneHHsii onsit MP npu 6, ¢
2000 r. B caHatopum «YkpauHa» (nosgHee «PoauHa») yHKuu-
OHUPYET OTAENeHWe peabunutauum 60nbHbIX b, MHTErpUpPOBaH-
HOIl B KOMI/IEKCHOE CaHATOPHO-KYPOPTHOE BOCCTAHOBUTESIbHOE
neyeHwe.

CoBpeMeHHbIe TEXHOSIOrMK CaHATOPHO-KYPOPTHOM MP [OSIXHbI
BKJII04aTb B CE6S OLEHKW XXM3HEEATEIbHOCTU N (DYHKLIMOHNPO-
BaHWs OpraHn3ma B COOTBETCTBUM C KpuTepusmin «MexayHapog-
HOI Knaccuukaumm (YHKLNOHUPOBAHUS, OTPaHUYEHUIA XKN3-
HeaeATeNbHOCTU W 340poBbsA» (MK®) n «KnuHuyeckon doopmbl
PErmcTpaUmm 1 OLEeHKM cocTosHMa peabunutantos» (KOP — ICF
CHECKLIST Version 2.1a, Clinician Form), npunateix BO3 [1, 2,
3]. MonyyeHHble paHee pesynbTaThbl OLEHKN acppekTuBHOCTM MP
Npyu MWEeMUYecKon 60N1e3HN cepAua CBMAETENbCTBYIOT O BO3-
MOXHOCTW MNPUMeHeHeM pa3paboTaHHOA B AKa[eMUYeCKOM
HUW um. N.M. CeyeHoBa METOL0NOMAMN OLLEHKN AUHAMUKMA OYHK-
UM NaLMEeHTOB C COMATMYECKOM NaTonornen ¢ MCnosib30BaHNEM
MeOMLUHCKUX aomMeHoB MK®, sowepawmnx B KOP [4,5].

Llenb nccnepoBannsa — oLeHKa 3 eKTUBHOCTN CaHATOPHO-KY-
popTHOI MP y 60nbHbIX B ¢ yyeTom nonoxeHunit MK®.

MATEPWATbI N METO[1bI

B uccneposaHue 6bin BkNtoYeHsl 103 nauuenta ¢ I'b (-1l cta-
ouns), npoxoamsluux MP Ha kypopte Anta. WccnefoBanHns u ne-
YeHue NPOBOAUNUCH C 06ecneYeHnem npas 1 cBo60[ NALMEHTOB,
KOTOpble NPpedyCMOTPeHbI XeNbCUHCKOI feknapauueil, n Tpe6o-
BaHWI, U3NTOXKEHHbIX B CTaHAAPTax N0 CaHaTOPHO-KYPOPTHOIA Nno-
MOLL 1 B KITMHWYECKNX NPOTOKONAX, C 06513aTeNbHbIM UH(OPMU-
POBAHHbLIM COrflaCMeM NauueHTOB Ha NPOBOAUMOE 06Cel0BaHMe
1 neyveHne. OT60P NaLUeHTOB A UCCIef0BaHNUA OCYLLECTBANCA
METOZOM CMJIOLLIHOM BbIGOPKM NPU ANNUTENBHOCTU KypCa fieveHuns
He MeHee 18 AiHell. B cocTase rpynnbl XeHLLMH 6b110 53 1 MyX4MH
66110 50 YenoBsek, CpeAHWiA BO3pacT 60NbHbIX cocTasmn 53,3+0,9
rofa, | cragusa I'b 6bina y 14 4enosek, Il ctagus —y 23 yenosek,
CpefHAs ANuTenbHOCTL 3abonesaHunsa coctasuna 8,3+0,6 roga.

MeTofbl fle4eHNs NPUMEHANNCH B COOTBETCTBUM C OCOBEHHO-
CTAMU (DYHKLMOHANTBHOTO COCTOAHUS NALMEHTOB, UHANBUAYANb-
HbIMU NOKAa3aHWAMM U CTaHAAPTOM OKa3aHWUs CaHATOPHO-KYpPOpT-
HOIW MOMOLLUM 60NbHBIM C 6O0ME3HAMM, XapakTepu3yHLWUMUCs
NOBbILIEHHbIM KPOBAHbIM faBneHnem ([Mpukas MuHucTepcTBa
3[1paBOOXPaHEHUs M coLuManbHOro passutua P® ot 22 HOA6pS
2004 r. Ne 222). Jle4e6Hble BO3AENCTBMA NPOBOAMIUCL B COOT-
BETCTBWU C JENCTBYIOLLMMU METOANYECKMMU PEKOMEHAALMAMU.
MeankameHTO3Hasa Tepanus rMNOTEH3UBHLIMW U APYrUMU MO-
KasaHHbIMWU (hapmnpenapatami B COYETaHUM C NPUMEHEHUEM

HeMeJUKaMeHTO3HbIX J1e4ebHbIX DakTOpOoB MpOBOAMNACL B CO-
OTBETCTBUW C YTBEPXJEHHbIMU KITMHUYECKUMMU NPOTOKONIaMMU,
hopmynapamMm 1 METOANYECKUMU PEKOMEHLaLNAMM.

CpenHss npogomkutensHocts MP coctasuna 20,5+0,2 aHei.
CocTtaB KOMMNEKCHOTO CaHATOPHO-KYPOPTHOro nevenus m MP
(cpenHuii % oxBaTa v CpeJHee YUCN0 NPOLeayp Ha KYpC NeYeHus)
ObIN1 CNeayloLLMM: BO3ayLLHbIE BaHHbI (87,3% n 18,2+0,7 npoue-
[yp); CONHeYHble BaHHbI (35,9% n 17,6+1,5); KynaHus B MOPCKO
BOJE, B T.4. B 6accenHe (95,1% u 16,1£0,6); rugpoTepanus, B T.4.
neyvebHble BaHHbI 1 aywm (28,2% un 8,1+0,4); anekTpotepanus, B
T.4. 9NeKTPoChHopes, ranbBaHU3aLus, CUHYCOUAANTbHO-MOYIMPO-
BaHHble U AvagumHamuyeckue Tokn (5,8% un 8,2+0,2); ceetoTepa-
nus, B T.4. KY®, conntokc u nasep (1,0% v 6,0+0,1); npyrue sugpl
tbusnoTepanuu, B.T.4. YBY, MHOYKTOTEPMUA, MArHUTOTEpanus
ynbTpassykotepanus (7,8% u 8,5+0,2); nHranauyuu nekapcTeeH-
HbIX CPEACTB, a3pOMOHOTEPANMS, Cresie0BO3eNCTBME U Apyrue
Buabl asportepanum (29,1% wn 11,6+0,6); apoma-coutoTepanus
(45,6% n 20,2+1,3); nevebHas pusnyeckas KynbTypa, B T.4. Jie-
yebHasA r’MMHACTMKA, (OM3MYECKIE TPEHUPOBKU HA TPeHaXepax
TeppeHkyp (88,4% n 13,6%0,7); maccax knaccuyeckmin (93,1% u
9,6+0,3); 6a3ncHas hapmakoTepanus, B T.4. UHrméutopsl AN,
[ — 6510KaTOPbI, AHTArOHUCTbI KarnbLms, o — aapeH06/10KaTopsl,
6J10KaTOpbI PELEenTOPOB aHrMOTeH3MHA Il, OnypeTnkn, aHTuarpe-
raHTbl, AHTUKOATYNAHTBI U Ap. npenapartbl (76,7% n 34,525 cy-
TOYHbIX 03 BCEX (papMnpenaparoB Ha Kypc JieHeHus).

MeTonbl uccrnefoBaHWS NPUMEHANUCL B COOTBETCTBUW C
0COOEHHOCTAMU  (DYHKLIMOHANBHOTO  COCTOSIHUS  MALMEHTOB,
WHAMBMAYANTbHBIMW NMOKA3aHUAMW W CTaHAApTOM OKasauus ca-
HAaTOPHO-KypopTHOM nomow npu 6 (Mpukas MuHucTepcTBa
3[1paBOOXPaHEHUs 1 couuanbHOro passutua P® ot 22 HOA6pS
2004 r. Ne 222). [JononHUTENbHO NPOBOAMIUCH MCUXONIOTUYe-
CKOe UCCnefloBaHMe 1 OLEHKA KayecTBa Xu3HW (TecTbl Pupepa,
beka, Cnun6eprepa-XaHuHa, SF-36). OueHka 3Ha4eHN i JOMEHOB
hyHKuMR, BXoaaWwmMx B MK®, npoBoaunack B COOTBETCTBUM C Me-
TOAUKOM, pa3paboTaHHoit B «AHUW um. .M. Ce4eHosa» [4]. B
OLieHKe BblnN CMOMb30BaHbl PE3yNbTaThl KOHTPONS 25 napame-
TPOB, KOXAbIN NapameTp U3MepAnca 4o U Nocne Kypca caHaTop-
HO-KYPOPTHOr O JIeYeHms.

Maremarnyeckuit aHanu3 pesysnbTaToB UCCNef0BaHNA NPOBO-
JWNcs ¢ UCNoNb30BaHWeM METO0B BapuUauMOHHON CTaTUCTUKN.
OLeHMBaANOCh pasnuyne CPesHUX 3HAYEHUIA KOHTPOSIMPOBAHHBIX
napameTpoB no Kputepuio CTbiofieHTa. B AONONHEHUE K OLeH-
K& CPeAHWX 3Ha4YeHUA NapameTpoB KOHTPOSUPOBAHHBLIX (PYHK-
LUWIA, OLEHMBANAch TaKXe UX AMHamuka: [uHamuka napamerpa
= (3Ha4YeHMe napameTpa B Hayane Kypca nevyeHus) — (3HadveHue
napameTpa nocne Kypca ne4enus). O BNUAHUM NPOBELEHHbIX J1e-
4e6HO-pPeabuIMTaLMOHHbLIX BO3AEICTBUA HA KOHTPOSIMPOBAHHbIE
(PYHKLMN CYAMNN NO HANMYWKO [JOCTOBEPHBIX Pa3NnNynii CpeHUxX
3Ha4YeHUI napameTpoB 1 ux auHamuku (npu p<0,05).

PE3YNIbTATbI N NX ObCYXIEHUE

CTaTncTN4eCcKmMin XapakTep pacnpeaeneHns nonyYeHHbIX B X0Ae
NCCMEA0BAHUS [aHHbIX OblN 61U30K K HOPMANbHOMY M0 BCEM
KOHTPONIMPOBAHHbIM JoMeHaM. oA BNMSHWUEM NPOBEAEHHOr0
NeYeHns Ccamo4yBCTBME OOJIbHbIX YNyYLIanoch, YMeHbLUANNCh
NPOSIB/IEHNSA OCHOBHbLIX CMMNTOMOB 3ab6onesaHus. 06was ad-
(PEKTMBHOCTL fe4eHns 6blna MONOXUTENbHON: 3HAYUTENbHOE
ynydLieHne 0TMeYeHo y 3 naumeHTos (2,9%), yny4lleHue —y 87
(85,3%), 6e3 nameHenus —y 12 (11,8%), yxyaLieHus cocTosHUs
He 6bIJO.
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Ta6bnuua 1. U3meHeHne nokasareneil hyHKLMOHANBLHOrO COCTOAHNA nauuMeHToB ¢ I'b B pe3ynbTaTe caHaTopHo-KypopTHoi MP

Cpepntue 3nayvenus (M) u owwm6-
KN CPeHUX 3HAYEHHi (+m),

Kopb! gomeno MK®, ux onpegenuteny u eauHuLbl namepexus (6annbi #)

KoHTponupyembie napameTpbl, KOTOpbie (HOpMH-
PYIOT OMEHBI, U EAMHNLIbI UX U3MEPEHUS

1 2
b2401 «[onoBoKpy>xeHue» (6ansbl), B T.4.

NeNe napa-meTpoB

1 2Kanobb! Ha ronoBoKPYXeHue (6ansbl)
b280 «OwlyuieHne 6onm» (6anbl), B T.4.
2 JKano6bl Ha 6051b B 0651acTL cepaua (6ansbl)
& 2Kanobbl Ha ronoBHyH 6011b (6annbl)
b410 «DyHKUMK cepaua» (6annbl), B T.M.
4 Temn cepAeyHbIX COKpaLLEHUI =
yactoTa cepAeyHbIx cokpatieHuin HCC (ya/muH)
5 HenoctaTo4HOCTb KOPOHAPHOTO KPOBOTOKA,

(hyHKuMOHaNbHbINA Knacc ®K (6annbl)
b420 «DyHKLMN apTepuanbHOro AasneHns» (6anbl), B T.4.:

6 CucTonuyeckoe apTepuanbHoe aasnexne kposi CALL (Mm pT.cT.)
7 [vacTonuyeckoe aptepuansHoe fasneHue kposu JAL (MM pT.cT.)
8 lMynbcoBoe apTepuanbHoe AasneHne kposu MAL (Mm pT.cT.)

b430 «®yHKLMN cUCTEMbI KPOBU>» (6anbl), B T.4.
b4301 «KucnopofHble TpAHCMOPTHBIE PYHKLMW KPOBM» (6aNSibl), B T.4.

9 KOJIM4ECTBO 3pUTPOLNTOB B KpoBU K3 (102 /)
10 coJepxxaHue remorno6uHa B kposu Hb (r/n)
11 LLBETOBO nokasarens kposm LM (ycn. en)
b4303 «CeeptbiBatoLLMe PYHKLMM KPOBM» (6aNNbl), B T.4.

12 npoTpoM6uHOBbLIN nHAEKCE MU (%)

b440 «®yHKUMKM gbIXxaHus» (6annbl), B T.4.:

13 06beM Xun3HeHHoi emkocTy Nierkux XKEJ (% oT BOMKHbIX BENMYUH)

b 455 «®yHKLMM TONEPAHTHOCTU K (OM3UYECKON HArpy3Ke» (6ansbl), B T.4.:

b 4550 «061aq hruamnyeckas BbIHOCIUBOCTb>» (6anfbl), B T.4.:

14 6-TW MUHYTHBIA TECT LWAroBOM X0A4b6bl 6MTX (M)

b 4551 «A3po6HbI pe3epB» (6annbl), B T.4.:

15 npo6a ['eH4n ¢ 3aaepXKKoii AbixaHus Ha Bblgoxe M (cek)
b 4552 «YToMnsemocTb» (6annbl), B T.4.:

16 Xano6b! Ha yTOMAseMoCTb (6annbl)

b 4601 «OwwyLieHus, cBs3aHHble C (PYHK-LMOHNPOBAHNEM
CePAeYHO-COCYAMCTON U AblIXaTeNbHON cucTem» (6anbl), B T.4.:

17 Xano6bl Ha nepe6oun B paboTe cepaua (6annbl)
18 Xanoobbl Ha cepauebuenue (6ansbl)

19 Xano6b! Ha 3aTpyAHEHHOE AblxaHue (6ansbl)
20 HexBaTKa BO3Ayxa, 0fblLLKa (6annbl)

b530 «®yHKLMN coxpaHeHNs macchl Tena» (6ansbl), B T.4.:

21 pOCTO-BECOBOI UHAEKC, UHAEKC KeTne,

nHaekc maccol Tena IMT (kr/cm?)
b540 «06Lime MeTabonnyeckne PyHKUUU» (6annbl), B T.4.:
b5403 «06MmeH nmnupos» (6ansbl), B T.4.:

22 XonectepuH B kposu XK (Mmonb/n)

23 Tpurnuuepnapl B Kposu TI (Mmosb/n)

b5408 «06Lme MeTabonMyeckmne YHKLUKM, APYTie YTOYHEHHbIE» (6annbl), B T.4.:
24 MeTabonn4ecknii CUHAPOM (6anbl)

d240 «lpeofoneHne ctpecca 1 Apyrux NCUXONOrNYeCcKMX Harpy3ok» (6anbl), B T.4.:
o5 YPOBEHb NCUX0SIOMMYECKOr0 CTpecca,

MOANULMPOBaHHbINA TecT Pugepa TP (6ansbl)
CpefiHee 3Ha4eHMe BCeX AOMEHOB (6ansbl)
lMpumeyanne:

B Hayane Kypca
nevenus

3

0,689 +0,069
0,689 +0,069
1,189 20,053
1,019 0,078
1,359 £0,067
0,450 £0,049

70,092 £1,063

1,683 £0,101

2,010 0,108
149,117 2,074
90,272 +1,182
58,845 +1,632
0,499 +0,052
0,227 +0,040
4,147 0,055
132,631 £1,383
0,968 +0,009
0,831 +0,101
87,581 £1,201
1,517 20,121
63,266 +1,882
2,332 +0,056
1,857 +0,143
387,500 +21,768
3,392 +0,090
22,020 £0,659
1,340 +0,063
1,340 £0,063

0,660 0,054

0,262 0,063
0,913 £0,074
0,282 0,059
0,786 0,081
1,534 £0,098

29,654 +0,512

1,104 £0,104
1,224 £0,112
5,698 +0,128
2,188 £0,132
1,068 +0,149
1,068 +0,149
2,141 £0,073

2,141 £0,073
1,344 £0,037

B KOHLIE Kypca
NeyeHus

4
0,010 £0,010
0,010 £0,010
0,087 +0,020
0,029 +0,017
0,146 +0,035
0,324 +0,036

69,255 0,918

1,679 £0,102

0,806 +0,080
128,311 £1,145
80,291 0,710
48,019 +0,991
0,552 +0,052
0,246 +0,041
4,268 £0,053
131,214 £1,281
0,930 +0,009
0,931 0,093
85,322 +1,023
1,268 £0,131
67,718 2,076
1,563 £0,060
2,071 0,195
375,571 £23,840
3,030 0,116
25,030 +0,681
0,087 +0,028
0,087 +0,028

0,081 £0,025

0,029 0,017
0,068 +0,028
0,039 £0,024
0,136 0,039
1,485 0,096

29,296 +0,569

1,024 +0,091
1,230 0,101
5,692 +0,108
2,185 0,100
0,903 +0,130
0,903 +0,130
2,074 +0,085

2,074 +0,085
0,873 £0,031

AVHAMKKA

5

+0,680 * +0,068
+0,680 * 0,068
+1,102 * £0,052
+0,990 * 0,076
+1,214 * £0,061
+0,126 * 0,029

+0,837 +0,787

+0,004 +0,004

+1,204 * £0,086
+20,806 * +1,635
+9,981 * £0,956
+10,825 * 1,377
-0,053 £0,048
-0,019 £0,040
-0,121 £0,055
+1,417 1,003
+0,038 * 0,009
-0,076 0,084
+1,211 1,275
+0,049 +0,117
-4,630 +1,557
+0,769 * £0,046
-0,214 £0,114
+11,929 +4,937
+0,356 * £0,065
-2,941 * 20,307
+1,252 * £0,061
+1,252 * £0,061

+0,579 * 20,048

+0,233 * 20,060
+0,845 * £0,071
0,243 * 0,052
+0,650 * 20,070
+0,049 +0,025

+0,358 £0,236

+0,080 +0,048
-0,006 +0,072
+0,006 +0,070
+0,003 #0,077
+0,165 +0,068
+0,165 +0,068
+0,136 +0,043

+0,136 20,043
+0,472 * 0,018

# 0a1bl: 0 - HET NPO6JIEM (HUKaKuX, OTCYTCTBYIOT, HUYTOXHBIE), 1 - IErKue NpobsieMbl (HE3HAYNTEIbHbIE, C1a0bIe); 2 - YMEPEH-
Hble nP06IEMbI (CPEAHNE, 3HAYUMBIE), 3 - TAXESIbIE MPOOTIEMbI (BbICOKUE, MHTEHCUBHbIE), 4 - A0COMHOTHbLIE NPOOTIEMbI (MOJTHbIE);
* - IMHaMuKa, T.e. Pasinyne CPEAHUX 3HAYEHUVi B Ha4ane u B KOHLE Kypca JIeYeHus, CTaTuCTM4ecku JoctosepHa, npu p<0,05.
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CAHATOPHO-KYPOPTHASA PEABUJTTATALIVIA B

OueHka adhdekTuBHocT MP B oTHOWweHuUKM aomeHoB MKD
npusefeHa B Tabnuue 1. Kak BUAHO U3 NPeACTaBNEHHbIX AAHHbIX,
caHatopHo-KypopTHas MP nauueHToB ¢ I'b xapakTepu3ayercs [o-
CTaTO4HO BbICOKOW 3(PEKTUBHOCTLI).

OwyuieHns 6onm (aomeH b280), ronoBOKPYXeHUs (OOMEH
b2401) u owyweHns, cBA3aHHbIe C (DYHKLUWOHUPOBAHMEM Cep-
JEe4YHO-COCYLMCTON W [blxaTenbHoW cuctem (fomeH b4601), aB-
NATCA OAHUMN M3 Hanbonee HeNPUATHBIX 4NN NauueHTa cnea-
CTBWI1 3a60N1€BAHMS 1 CYLLIECTBEHHO BMSAIOT HA KA4ECTBO XXN3HU,
UX NONOXMTENbHAA AMHAMWKA ABNAETCA BaXHbIM NOKasaTenem
YCNELHOCTU CaHaTOPHO-KypopTHOi MP.

HapylueHne perynsuui apTepuanbHoro AaBfeHnst Kpoem (Lo-
meHa b420) ABnseTcs OCHOBHOW NMATOreHeTUHecKol xapakTepu-
cTukon b 1 Hanbonee 4acToi NPUYNHOI BO3HUKHOBEHNS GONEN
(ronoBHbIX, B 06MacTW CcepAua), CONPOBOXAAETCH reMOfMHa-
MWYECKON Neperpyskoit MMOKapAa W CYLLeCTBEHHO COKpallaeTt
aflanTaunoHHble BO3MOXHOCTW NaLMEHTOB, MPUBOAS K CHUXKEHNIO
TOJIEPAHTHOCTU K (DN3NYECKON Harpy3ke n paboTocrnoco6HOCTH.
MonoxuTtenbHas AMHaMnUKa apTepuanbHOro AaBneHns KpoBM sB-
NSeTCA NATOreHeTMYECKM KMYeBbIM pesynbtatom MP ans na-
umeHToB ¢ I'b, 06ecrneynBas yMeHbLIEHNE HAPYLIEHWIA PYHKLUIA
JomeHa b410 «DyHKuMM cepaua» W, 4T0 0COBEHHO BaXKHO, [0-
MeHa b455 «DyHKLMM TONEPAHTHOCTM K (PU3NYECKOI Harpy3Ke».
YMeHbLUEHNe HapyLUEeHUA PYHKLMUIA B 3TOM AOMEHE NPOMCXOANT
3a CYET JOCTOBEPHOro yMeHbLIeHNs JoMeHOB b4551 «A3pobHbIN
pe3epB» b4552 «YTOMNAEMOCTb», YTO CYLLECTBEHHO YMy4LlaeT
paboTOCNOCOBHOCTD 1 COLMANbHYH aKTUBHOCTb MALMEHTOB.

YMEHbLUEHNE CPEAHEro 3HA4eHNs BCEX KOHTPONMPOBAHHBIX [0-
MEHOB K KOHLY Kypca ne4eHusi CBUAETeNbCTBYET O BbICOKOW (-
(beKTUBHOCTW KOMIMIEKCHOW CaHaTOPHO-KypopTHOW MP nauneHToB
¢ I'b B LeNnom 1 06 aaeKBaTHOCTM NPUMEHEHUS CTaHLAPTa OKa3aHus
CaHATOPHO-KYPOPTHOM NOMOLLM 60NbHLIM C 6ONE3HAMM, XapaKTe-
PU3YIOLLIMMUCS MOBbILLEHHBIM KPOBSAHLIM [ABMEHWEM, ANs peLue-
HUA 3afa4 CaHaTopHO-KypopTHOW MP y nauneHTos ¢ I'b.

3AKNHOYEHMNE

Jl0CTOBEPHO YMEHbLLAIOWIMECS K KOHLLY Kypca CaHaTOPHO-KY-
POPTHOrO NEYEHUS 3HAYEHMS JOMEHOB (DYHKUMIA, BOLUEALIMX B
MK®, cBuaeTenbCTBYeT O MNOMOXKMTENIbHOM pPeabuinuTaLmoHHOM
MPOrHO3e (B OTHOLLEHNI 3TUX (OYHKLWIA) 1 O OCTATOYHO BbIPXEH-
HOM MONOXNTENbHOM peabunuTaLoHHOM NOTEHLUANE KOMMMEeKca
METO/I0B CAaHaTOPHO-KYPOPTHOrO NeyeHns y nauneHTos ¢ I'b.

MonyyeHHble AaHHble CBMIETENbCTBYIOT 06 060CHOBAHHOCTY
noKa3aHwit Ans caHaTopHo-KypopTHoiW MP y naumenToB ¢ I'b Ha
KypopTe HxHoro 6epera KpbiMa n 0 BO3MOXHOCTW YCMELLHOr0
NPUMEHEHNS CTaHAapTa 0Ka3aHWUs CaHaTOPHO-KYPOPTHOW MOMO-
M 6ONMbHBIM C GOME3HSAMW, XapakTepu3yHLIMMNCS NOBbILLIEH-
HbIM KpOBSiHbIM faBneHnem ([pukas MuHucTepcTBa 34paBooOXpa-
HEeHNA 1 coumanbHoro passutus PO o1 22 Hosbps 2004 r. Ne 222)
ANS peLleHns 3aaad caHaTopHo-kypopTHoln MP y naumeHTos ¢ I'b.

Peanuzauns peabunuTalyoHHOr0 NporHo3a B OTHOLLEHUM OT-
OeNbHbIX PYHKLIMA MOXET UCMONb30BaThCS B KAYECTBE LIENEBOM0
napameTpa npu (pOpMMpOBaHWK NPOrpaMMm CaHaTOPHO-KYpopT-
Hov MP pns nauueHtos ¢ .
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SUMMERY

Medical rehabilitation (MR) has become one of the important
tasks of treatment in patients with arterial hypertension (AH). The
aim — assessment of the effectiveness of spa resort MR in patients
with AH under spa resort treatment (SRT) in view of the provisions
of the "International Classification of Functioning, Disability and
Health" (ICF).

Materials and methods. The study included 103 AH patients
treated with SRT at Yalta resort. Selection of patients for the study
was carried out with informed consent of patients and duration
of treatment of at least 18 days. Methods of investigation and
treatment were applied in accordance with the features of the
functional state of the patient, the individual indications and the
standards of SRT at AH. Psychological research and evaluation
of quality of life (by the tests of Reeder, Beck, Spielberger-Hanin,

Information about authors:

SF-36) were additionally conducted. The analysis of the results
was carried out by methods of variation statistics.

Results and its discussion. Spa resort MR in patients with
AH is characterized by high efficiency. Reliable positive trends
were set for a number of domains: the sensation of pain and
dizziness (b280 and b2401), heart function (b410), blood
pressure (b420), tolerance to physical exercises (b455) and the
sensations associated with the functioning of the cardiovascular
and respiratory systems (b4601).

Conclusions. Statistically significant (p<0,05) reduction of six
domain’s value by the end of the course of treatment indicates
positive rehabilitation potential of SRT in patients with AH.
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SPA RESORT REHABILITATION OF AH

INTRODUCTION

At the present stage of development of the health care system of
Russian Federation, great attention is paid to medical rehabilitation
as an important technology for strengthening population health.
The Order of the Health Ministry (HM) of the Russian Federation
of December 29, 2012 No. 1705n established the procedure for
the organization of medical rehabilitation (MR), which provides
the spa resort stage of restorative treatment for somatic diseases,
including arterial hypertension (AH). However, in the normative
documents of HM, in contrast to the inpatient and outpatient
stages, there are no standards for spa resort MP. The solution of
this problem poses the task of researching the effectiveness of a
spa resort MR. At the resort of the Southern coast of the Crimea
(SGC), there has been accumulated some experience of MR with
AH, since 2000 the health resort "Ukraine" (later "Rodina’) has a
department for the rehabilitation of patients with AH integrated into
complex spa resort treatment.

Modern technologies of the spa resort MP should include
assessments of the vital activity and functioning of the organism
in accordance with the criteria of the International Classification
of Functioning, Disability and Health (ICF) and ICF CHECKLIST
(Version 2.1a, Clinician Form), adopted by WHO [1, 2, 3]. Earlier
results of the evaluation of the effectiveness of MP in coronary
heart disease indicate the possibility of using the methodology for
assessing the dynamics of the functions of patients with somatic
pathology (using the medical domains of the ICF, included in
ICF GHEKLIST) developed in the Sechenov Academic Research
Institute [4,5].

The aim of the study was to evaluate the effectiveness of the spa
resort MR in patients with AH with regard to the provisions of the ICF.

MATERIALS AND METHODS

The study included 103 patients with AH (stage I-Il) who
underwent MR in the resort of Yalta. Research and treatment
were carried out with respect for the rights and freedoms of
patients, which are stipulated in the Helsinki Declaration, and the
requirements set out in the standards for spa treatment and in
clinical protocols, with the obligatory informed consent of patients
for the examination and treatment. Selection of patients for the
study was carried out by the method of continuous sampling with
a treatment duration of at least 18 days. There were 53 women and
50 men in the group, the average age of the patients was 53.3+0.9
years, the 1st stage of AH have 14 people, the second stage - 23
people, the average duration of the disease was 8.3+0.6 years.

Methods of treatment were applied in accordance with the
peculiarities of the functional state of patients, individual indications
and the standard of spa resort care to patients with diseases
characterized by high blood pressure (Order of the Ministry of
Health and Social Development of the Russian Federation of 22
November 2004 No. 222). Therapeutic procedures were carried out
in accordance with the current methodological recommendations.
Drug therapy with antihypertensive and other medicines shown in
combination with the use of non-medicine therapeutic factors was
carried out in accordance with approved clinical protocols, forms
and methodological recommendations.

The average duration of MR was 20.5+0.2 days. The composition
of complex sparesort treatment and MR (average per cent coverage
and average number of procedures for treatment) was as follows:
air baths (87.3% and 18.2+0.7 procedures); solar baths (35.9%

and 17.6£1.5); bathing in sea water, incl. in the basin (95.1%
and 16.1x0.6); hydrotherapy, incl. therapeutic baths and showers
(28.2% and 8.1+0.4); electrotherapy, incl. electrophoresis,
galvanization, sinusoidal-modulated and diadynamic currents
(5.8% and 8.2+0.2); light therapy, incl. SUV, sollux and laser
(1.0% and 6.0£0.1); other types of physiotherapy, incl. UHF,
inductothermy, magnetotherapy and ultrasound therapy (7.8% and
8.5+0.2); inhalation of medicines, aeroionotherapy, speleotherapy
and other types of aerotherapy (29.1% and 11.6+0.6); aroma-
phytotherapy (45.6% and 20.2+1.3); therapeutic physical culture,
incl. therapeutic gymnastics, physical training on simulators and
terrenkur rout (88.4% and 13.6+0.7); classical massage (93,1%
and 9,6+0,3); basic pharmacotherapy, incl. ATE inhibitors,
B-blockers, calcium antagonists, a-adrenoblockers, angiotensin
Il receptor blockers, diuretics, antiaggregants, anticoagulants,
statins, and other drugs (76.7% and 34.5+2.5 daily doses of all
pharmaceuticals for the course of treatment).

Methods of the diagnostic examination were applied in
accordance with the peculiarities of the functional state of patients,
individual indications and the standard of spa resort treatment in
AH (Order of the Ministry of Health and Social Development of the
Russian Federation of 22 November 2004 No. 222). In addition,
psychological research and assessment of the quality of life were
conducted (tests of Reeder, Beck, Spielberger-Hanin, SF-36). The
evaluation of the domain values of the functions included in the ICF
was carried out in accordance with the methodology developed
at the Sechenov Academic Research Institute [4]. The evaluation
used the results of monitoring of 25 parameters, each parameter
was measured before and after the course of spa resort treatment.

Mathematical analysis of the research results was carried out
using variation statistics methods. The difference in the mean
values of the monitored parameters by the Student's test was
estimated. In addition to assessing the average values of the
parameters of the monitored functions, their dynamics was also
evaluated: parameter dynamics = (parameter value at the beginning
of the course of treatment) - (parameter value after the course of
treatment). The effect of the rehabilitation effects on the controlled
functions was judged by the presence of significant differences in
the mean values of the parameters and their dynamics (at p<0.05).

RESULTS AND DISCUSSION

The statistical nature of the distribution of the data obtained was
close to normal in all controlled domains. Under the influence of the
treatment, the patients' well-being improved, the manifestations of
the main symptoms of the disease decreased. The overall efficacy
of the treatment was positive: a significant improvement was seen
in 3 patients (2.9%), improvement in 87 (85.3%), unchanged in 12
(11.8%), no worsening.

Evaluation of the effectiveness of MR with respect to ICF domains
is shown in Table 1. As can be seen from the presented data, the
spa resort MR in patients with AH was characterized by rather high
efficiency.

The sensations of pain (domain b280), dizziness (domain
b2401), and sensations associated with the functioning of the
cardiovascular and respiratory systems (domain b4601) are some
of the most unpleasant effects of the disease and significantly affect
the patient’s quality of life, their positive dynamics are important
indicators of the success of a spa resort MR.

Violation of blood pressure regulation (domain b420) is the main
pathogenic characteristics of AH and the most common cause
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Table 1. Changes in the functional status of patients with AH as a result of spa resort MR
ICF domain codes, their identifiers and units of measure (points #)

Controlled parameters that form domains,
and units of their measurement

at the beginning

Para-meter Nos. of the course

1 2 3

b2401 "Dizziness " (points), incl. 0.689 +0.069
1 complaints of dizziness (points) 0.689 +0.069
b280 " Sensation of pain' (points), incl. 1.189 £0.053
2 complaints of pain in the heart (points) 1.019 £0.078
3 complaints of a headache (points) 1.359 +0.067
b410 "Heart functions " (points), incl. 0.450 £0.049
4 heart rate - HR (beats / min) 70.092 +1.063
5 1 the hears. functona) gass. FC (pains) T+ 1683 £0.101
b420 "Blood pressure functions" (points), incl. 2.010 +0.108
6 systolic blood pressure - SBP (mmHg) 149.117 +2.074
7 diastolic blood pressure - DBP (mmHg) 90.272 +1.182
8 pulse arterial blood pressure - PBP (mmHg) 58.845 +1.632
b430 " Haematological system functions " (points), incl. 0.499 +0.052
b4301 "Oxygen-carrying functions of the blood" (points), incl. 0.227 +0.040
9 the number of erythrocytes in the blood - EC (102 /1) 4.147 £0.055
10 the content of hemoglobin in the blood - Hb (g /1) 132.631 £1.383
11 color index of blood - CI (arbitrary units) 0.968 +0.009
b4303 "Clotting functions" (points), incl. 0.831 +0.101
12 prothrombin index - Pl (%) 87.581 £1.201
b440 "Respiration functions" (points), incl. 1.517 x0.121
13 the volume of vital capacity of the lungs - 63.266 +1.882

VIC (% of the required values)

b455 "Exercise tolerance functions" (points), incl. 2,332 +0,056
b4550 "General physical endurance" (points), incl. 1,857 +0,143
14 6-minute walk test - 6MWT (m) 387.00 +21.768
b4551 "Aerobic capacity" (points), incl. 3.392 +0.090
15 test for duration of breath holding at exhalation — BHE (sec) 22.020 +0.659
b4552 "Fatigability" (points), incl. 1.340 +0.063
16 complaints of fatigue (points) 1.340 +0.063
b4601 "Sensations associated with cardiovascular and respiratory functions” (points), incl. 0.660 +0.054
17 complaints about interruptions in the work of the heart (points) 0.262 +0.063
18 complaints about palpitation (points) 0.913 +0.074
19 complaints about shortness of breath (points) 0.282 £0.059
20 lack of air, shortness of breath (points) 0.786 +0.081
b530 "Weight maintenance functions" (points), incl. 1.534 £0.098
21 i i s R 20,654 0.512
b540 "General metabolic functions" (points), incl. 1.104 £0.104
b5403 "Fat metabolism" (points), incl. 1.224 +0.112
22 cholesterol (mmol/l) 5.698 +0.128
23 triacylglycerol (mmol/l) 2.188 +0.132
b5408 "General metabolic functions, other specified" (points), incl. 1.068 +0.149
24 metabolic syndrome (points) 1.068 +0.149
d240 "Handling stress and other physiological demands" (points), incl. 2.141 £0.073
2 B onayi st e
Average value of all domains (points) 1.344 £0.037

Mean values (M) and standard errors
of mean values (£ m),

after the course
4
0.010 +0.010

0.010 +0.010
0.087 +0.020
0.029 #0.017
0.146 +0.035
0.324 +0.036
69.255 +0.918

1.679 £0.102

0.806 +0.080
128.311 £1.145
80.291 0.710
48.019 +0.991
0.552 £0.052
0.246 £0.041
4.268 +0.053
131.214 £1.281
0.930 +0.009
0.931 £0.093
85.322 +1.023
1.268 +0.131

67.718 +2.076

1,563 £0,060
2,071 0,195
375.571 £23.840
3.030 +0.116
25.030 +0.681
0.087 +0.028
0.087 £0.028
0.081 +0.025
0.029 +0.017
0.068 +0.028
0.039 £0.024
0.136 +0.039
1.485 £0.096

29.296 +0.569

1.024 £0.091
1.230 £0.101
5.692 +0.108
2.185£0.100
0.903 £0.130
0.903 +0.130
2.074 +0.085

2.074 +0.085
0.873 +0.031

dynamics
5
+0.680 * +0.068

+0.680 * +0.068
+1.102 * £0.052
+0.990 * +0.076
+1.214 * +0.061
+0.126 * £0.029
+0.837 +0.787

+0.004 +0.004

+1.204 * +0.086
+20.806 * +1.635
+9.981 * £0.956
+10.825 * +1.377
-0.053 £0.048
-0.019 £0.040
-0.121 £0.055
+1.417 +1.003
+0.038 * £0.009
-0.076 £0.084
+1.211 £1.275
+0.049 +0.117

-4.530 £1.557

+0,769 * +0,046
-0,214 £0,114

+11.929 +4.937
+0.356 * £0.065
-2.941 * 20.307
+1.252 * +0.061
+1.252 * £0.061
+0.579 * £0.048
+0.233 * £0.060
+0.845 * £0.071
0.243 * £0.052

+0.650 * £0.070
+0.049 +0.025

+0.358 £0.236

+0.080 %0.048
-0.006 +0.072
+0.006 +0.070
+0.003 %0.077
+0.165 +0.068
+0.165 +0.068
+0.136 %0.043

+0.136 +0.043
+0.472 * +0.018

Note: # points: 0 — no problem (no, none, negligible); 1 — mild problems (minor, weak),; 2 — moderate problems (average,
significant); 3 — severe problems (high, intense); 4 — absolute problems (complete); * - dynamics, i.e. the difference in
mean values at the beginning and at the end of the course of treatment, is statistically significant, with p<0.05.

26



SPA RESORT REHABILITATION OF AH

of pain (headache, heartache), accompanied by hemodynamic
overload of the myocardium, and significantly reduces the patient's
adaptive capacity leading to a decrease in physical exercise
tolerance and performance.

The positive dynamics of blood arterial blood pressure is the
pathogenic key result of MR in patients with AH, providing a
reduction in the dysfunction of the domain b410 "Heart functions"
and, more importantly, of domain b455 "Exercise tolerance
functions'. Reduction of function disorders in this domain is due to
a significant decrease in the domains b4551 "Aerobic capacity" and
b4552 "Fatigability", which significantly improves the performance
and social activity of patients.

A decrease in the average value of all controlled domains by
the end of the course of treatment indicates a high effectiveness
of the integrated spa resort MR in patients and of the adequacy
of the application of the standard for spa resort care to patients
with diseases characterized by high blood pressure to solve the
problems of the spa resort MR in patients with AH.

CONCLUSION

The values of the domains of functions included in the ICF
relatively decreasing by the end of the course of spa resort
treatment indicate a positive rehabilitation prognosis (in relation
to these functions) and a rather pronounced positive rehabilitation
potential of the complex of methods of spa resort treatment in
patients with AH.

The obtained data testify to the validity of the indications for the
spa resort MR in patients with AH at the resort of the Southern
coast of Crimea and to the possibility of successfully applying the
standard for spa resort care to patients with diseases characterized
by high blood pressure (Order of the Ministry of Health and Social
Development of November 22, 2004 Ne 222) for solving the
problems of the spa resort MR in patients with AH.

Implementation of a rehabilitation prognosis for individual
functions can be used as a target parameter under formation of
spa resort MP programs for patients with AH.
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KOMIMTIEKC NPOIMPAMMHBIX MNPOOAYKTOB /14 OVHAMUWYECKOINO HABJTFOOEHUVA

MNALIMIEHTOB C ibC 11 Cc 2

Knto4eBbiM 3TanoM Bbl6Opa TaKTUKKU NEYeHUs NALWEHTOB CO
CTabWUNbHO NPOTEKAOLWEA WLLIeMUYecKOo 60Me3HbI0  cepaua
(VBC) sBnseTca oLeHKa NporHo3a 3abo/eBaHus, Y10 0CO6EHHO
aKTyaNlbHO C Y4eTOM OrpaHUYyeHHOro (OUHAHCMPOBAHMA 3fapa-
BOOXpaHeHUs. VI xoTa B HacTosillee BPeMs YCTAHOBJIEHO, 4TO
NPOrHo3 Xu3Hu 6onbHbIX VIBEC cBA3aH, npexae BCero, ¢ pac-
NPOCTPAHEHHOCTbI0 KOPOHAPHOIO aTepocKiepo3a U THKECTbHO
KOPOHAPHOI HEA0CTaTOYHOCTH, @ TAKXKE C HapyLIeHnem DYHKLMK
nesoro xenyaoyka (JI>K), nay4eHue nporHosa ctabunbHoil cTe-
Hokapauu (CTCT) ¢ BbISIBIEHMEM [ONOSTHUTENbBHBIX (DAKTOPOB,
BANAIOLLMX HA UCX0[ 3a060N1eBaHMs, W NOMCKOM MpPaKTUYeCcKnX
METOA0B OLEHKU pUCKAa NPOLOSHKAET 0CTaBaTbCs NpPeJMeToM
MEX[YHapOoaHbIX uccneposanuii [1,2,3].

Ha 0CHOBaHMM pe3ynbTaToOB PETPOCMNEKTUBHOrO aHanusa (npo-
NOSKUTENIbHOCTb HabogeHns 3a nauyventamu 2 roga) 90 npu-
3HakoB 141 nauuenTa ¢ VIBC BblgeneHbl MHDOPMATUBHbIE MapKe-
Pbl HE61AronpUATHOro Te4eHMs 3a6oneBaHNs:

1. YpoBeHb CUCTONMYECKOro apTepuanbHoro aasnenus (CAL)
>160 MM prT. CT.,

2. cofepxaHue xonectepuHa NMUNONPOTENHOB HU3KOM NNOTHO-
ctn (XC JTNHM) >115 mr/gn,

3. TonwmHa komnnekca uHTuma megua (KM) >0,8 mm coHHoit
apTepum,

4. Hanuyue nepeHeCceHHoro UHgapkta mmokapaa u CA,

5. nokasatenu 3KI: uwemmuyeckas genpeccus cermenTa ST B
oTBefeHNAX V4-6 B KOMBUHALUMK C MHBepcUeit 3ybua T B lo6oM
OTBEAEHUM 1 ap.,

KOTOpble 6blIN UCNOMb30BaHbI B MaTemMaT4eckoin mogenn (B
BUJE TaK Ha3blBAEMbIX ANArHOCTUHECKNX TabnuL) Ans nporHosu-
POBAHUA KNUHUYECKOM 3(PPEKTUBHOCTM CTaHAAPTHOW Tepanuu,
Kak KOMMOHEeHTa ONTUMU3aLMM MeKaMeHTO3HON Tepanun npo-
rPECCUPYIOLLIEN CTEHOKAPAMW Y GONbHbIX C CaxapHbiM AMabeToM
(CO-2).

B cooTBeTCTBMWM C WMCMONb30BAHHOI METOAOMNOMMe MOJesNb
npefcTaBnseT coboi Habop OTOOPAHHbLIX NPU3HAKOB C COOTBET-
CTBYHOLLMMU AnArHOCTMYeCKUMU KoadhdomumenTamu (JKoad). Ans
(bopmMmMpoBaHNA AUArHOCTUYECKON TabMLbl C COOTBETCTBYHOLLMMN
[Koadh cornacHo meTofonorum Tpe6oBanoch NPOBECTU Psif pac-
4eTOB. [Ang hopMMPOBAHNA ANArHOCTUHECKOI TabnuLbl B NEPBYIO
o4epeb HaMmu 6bIK 0TOBPAHBI PAA HanbOIee 4acTo BCTPEYaeMbIX
NPWU3HAKOB; 3aTeM NpOaHaNM3NPoBaHa YacToTa BCTPEYAEMOCTH UX
cpeny 60/1bHbIX COOTBETCTBEHHO ¢ 6naronpuatHeiM (BT) n Hebna-
ronpuaTHeIM TedeHnem (HET) UBC; nanee BbIMMCNEHbI YaCTHOCTY
3TUX NPU3HAKOB COOTBETCTBEHHO ANns 60MbHbIX ¢ BT 1 HET. Tep-
MWH «4aCTHOCTb», COrNAaCHO [AHHOM METO[0NOrU, 03Ha4aeT OT-
HOLLEHWe abCOIOTHOrO Yncna 60MbHbIX, Y KOTOPbIX BbISBNEH 3TOT
NPKU3HaK, KO BCEMY HYMCITY CNyYaeB. 3aTeM BbICYNTaHbI OTHOLLIEHNA
YaCTHOCTEN — TO eCTb YaCTHOE OT JieNIeHNs YaCTHOCTEN B rpynne ¢
HBT Ha TakoByto B rpynne ¢ bT. /I B 3aknto4eHuu onpegenex ae-
CATUYHBIA NOrapuMm OTHOLLEHMS YACTHOCTEN, T.e. MPOMEXYTOY-
HbI 3Tan Bbl4ucneHnid [Koad, 1 pacyeT norapuma OTHOLIEHNA
4aCTHOCTEN, NOMHOXEHHbIN Ha 10, yTo 1 sBnseTcs OKoad. [AKoad
NPeACcTaBfeTc ¢ OTPULATENbHBIM (B CRy4ae, ecnu NpU3Hak xa-
paKTepeH Ans 60JbHbIX C HanU4MeM ddhdhekTa Tepanum) unn no-
NOXMTESbHBIM 3HAKOM (B Crlydae, eciv NPU3HaK afekBateH ans
pacno3HaBaHuUs anbTepPHATUBHON FPYNMbI, TO €CTb JIUL, Y KOTOPbIX
adhdhekTa Tepanum 0XXuaaThb He cnefyer). Kaxablid U3 BbISIBMEHHbIX
Y KOHKPETHOro 60S1IbHOr0 NPU3HAKOB [OMKEH NOBbIWATL (B CAy-
Yae oTpuuatensHoro 3Haka [JKoad) unu cHuxatb (B cnyyae no-
NOXMTESTbHOTO 3HaKa) BEPOSTHOCTb MPOrHO3a 611aronpuUATHOrO U
He6naronpuaTHoro ucxoga HC. Ha npaktuke npu 06¢nefoBaHum

nauueHTa y Hero NPoBePSAIOT HanyMe yKasaHHbIX B Tabnuue npu-
3HAKOB, MOCIE Yero BbIMMCNAOT anrebpanyeckyto cymmy [1Koad
(6annoB) aTux npusHakos. pu noporosoi BenuyuHe OKoady >
+13 nporHosupyeTca oTcytcTBUe BT unM COMHMTENbHOMO 3d)-
(bekTa TekyLlen MeMKAMEHTO3HON Tepanun Ha Te4YeHne 1 ucxon
HC. Mpu 3HadveHusx OKoad = (-13) 1 mMeHee (TO eCTb B Cyyasx,
KOrJa 4ucno BbISBSIEHHBIX CEepbe3HbIX (PAKTOPOB pucKa Hebnaro-
NPUATHOTO MUCX0AAa MUHUMANbHOE) AeNaeTcs 3akyeHne 0 BO3-
MOXXHOCTW MPOAOIKEHNA MefnKameHTo3Horo nedvequns VIBC npw
YCNOBUM 3(PEKTUBHOMO KOHTPONS reMoHaMUYeCcKuX (LieNeBble
YPOBHW apTepuanbHoro AaBneHuns 1 4acToTbl CepLeYHbIX COKpaLLie-
HWit — HCC) 1 MeTabonuyeckux (MUNULHBLIA CNEKTP U YrNeBOSHbINA
06MeH) nokaszateseit. 061acTb NPOMEXYTOUHbIX 3HAYEHWA AAHHON
MOJESbI0 He Pacro3HAETCs, TO eCTb B 3TUX CUTYaLMAX TpebyeTcs
[ONONHNUTENbHOE 06CNe0BaHNe NauUeHTa 1 YTOYHEHNS ero co-
cTosHus. Moporosas abconoTHas BeNnYKUHa cymmapHoro [K, pas-
Has 13, pekOMeHA0BaHa UCMOb30BaHHLIM METOAOM ANs YPOBHS
3aKNOYEHUI C BEPOATHOCTBIO 6€30LLMBOYHOr0 NporHosa ¢ P<0,05.

JTa Mojenb M fnerna B OCHOBY MPOrpammbl 11 BbIIBMEHUS
601bHbIX ¢ HC, HY)XX[alOLLMXCA B arpecCUBHOM KOHTPOJE KOPOHAp-
HOI HeI0CTATOYHOCTM (XMPYPriveckne MeToAbl iedeHns). B aau-
HOIA NporpaMme peann3oBaH LUMPOKO NPUMEHSIEMbIA B MeauLuHe
maTeMaTuyeckunii MeTof pas3paboTKM AMArHOCTMYECKUX Tabnuu,
6asupyoLLMIACS Ha NOCNeoBaTeNbHOM CTaTUCTUYECKON npole-
aype Banbpa. CornacHo Tpe6oBaHWUAM METOLONOMMKN, 4NN OLEHKN
B/IMAHOCTA Pa3paboTaHHbIX AWMArHOCTUYECKWUX Tabnmuy U CTPyK-
TYpbl NMPOTrHO3HBIX 3aKMNIOYEHUIA, «rpynna 06y4eHus» Bbina cono-
CTaBfeHa C TaK Ha3bIBaEMON «rpynnoil ak3ameHa». [locne oLeHKN
MPOrHO3HbIX 3aKMOYEHUIA C UCMNONb30BAHNEM aNropuTMa pacnpe-
JieneHne 60MbHbIX 0Ka3anoch CReaytoLwmmM: nporHo3 npu bT —y
53 (82,81%), NporHo3 npu He6naronpUATHOM 3aKNO4eHUU (BKITHO-
4as 60JbHbIX, Hepacno3HaHHbIX anroputmom) — y 11 (17,19%),
4UCNO GONbHBIX, HE PacMO3HAHHbLIX anrOpMTMOM, COCTaBUIIO 5
(7,81%). AHanu3 nokasarn, 4T0 NPOrHO3HbIE 3aKMKOYEHNA (TO eCTb
onpefeneHHble ¢ NOMOLLBI pa3paboTaHHOro anroputma) o bT
HBT VBC cosnanu ¢ peanbHbiMu (pedpepeHTHbIMU) Y 53 (82,81%)
60/bHbIX. PaccymTaHHble No CTaHAAPTHLIM ChOpMYNiaM nokKasaTeni
MH(OPMATUBHOCTM (BANMAHOCTM) anroputMa Gbiu Crefyowmumm:
YYBCTBUTENbHOCTb MPOFHO3HOMO anropuTma coctasuna 84,6%,
cneunuyHocTb — 75,0%. Mpu 3ToM npefckasatenbHas LIEHHOCTb
3akntoyeHuii o bT coctasuna 83,02%, 0 HET UBC - 72,3%.

VIMmes KOHKpeTHble KpuTepuu npusHakoB HBT u ux konuye-
CTBEHHbI BKNaj B (DOPMUPOBAHME MNPOrHO32, MOXHO YEeTKO
NpefCcTaB1Tb MECTO ANArHOCTUYECKUX TabnuL B 06LLEM aHanu3e
cocTosHua 6onbHoro HC ¢ conytetaytowmum GO-2.

3aperncTpmMpoBaH NaTeHT Ha KOMMbIOTEPHbIA NPoAYKT «Cnoco6
MPOrHO31POBaHUS HECTabUNIbHOA CTEHOKapAuM MeToAOM Aua-
rHOCTUYeCKKUX Tabnuu Noj KoaoBbIM Ha3BaHWeM «IBS-15» NeDGU
01035), peann3oBaHHblil a5 IBM COBMECTUMBIX NEePCOHANbHbIX
KOMMbIOTEPOB Ha anroputMmyeckom sa3bike Borland Delphi 4.0
BEPCUW B [MANIOrOBOM PEXMME, KOTOPbIA CNY>XXUT OCHOBOI 1A
YTOYHEHWUS KPUTEPUEB HeBNaronpuaTHOro TeyeHus 60Ne3Hu B
TeYeHue rofia u BbISBIIEHUS NUL, HYXXOAOLNXCA B PAHHEM Ore-
paTUBHOM BMeLLATESNbCTBE.

B pamkax wHHoBaumoHnHoro npoekta WCC 2014-5 cospaHa
MHAMBMIYANbHAA 3MIEKTPOHHAA KapTa nauueHTa, 3aperncTpupo-
BaHHas KaK aNeKTPOHHAs 6a3a [JaHHbIX «AHANMTUYecKas cucTemMa
MOHWUTOPMPOBAHMS N NPOrHO3UPOBAHNA PA3STNYHBIX KNMMHUYECKUX
BAPWAHTOB MLIeMuYeckon 6onesHn ceppua "CHDDM2"» Ne BGU
00314. 3nekTpoHHas Bepcus NMPOTOKONA MHAWUBUAYANbHOW pe-
TUCTPALMOHHON KapTbl, hOpMUpYIOLLAs 6a3y AaHHbIX GOSbHbIX,
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COBMELLEHA C MMEIOLLEAC KOMMNbITEPHON cucTemoir «Cnoco6
NPOrHO3MPOBAHNA HECTabWNbHOW CTEHOKapAuu MeTodoM Auma-
FHOCTMYECKMX Tabnmy noj KoLoBbIM HadBaHuem «IBS-15» DGU
01035 ans OLEHKWU puUCKa PasBUTUSA HEXenateNbHbIX COObITUIA
B TEYeHWe roga c onpefesieHMeM ANarHOCTMYECKOro Koadhau-
uuenta — [K, 1 [ONONHEHa COBPEMEHHBbIMU MPOrHOCTUYECKUMM
NpU3Hakamu: npearectosas BepoaTHOCTL — [1TB, nHaekc [dbloka
1 dhpakuus Beibpoca — @B, KOTOPbIE NPUHUMALIOT y4acTue B op-
MMPOBAHUN NMPOrHO3HBIX 3aKITH4EHUIA.

Hanuyne NBC cBA3aHO C NOBbILLEHHLIM PUCKOM OCMOXHEHWI
N HEeXenaTeNbHbIX MCXOLOB: MO [aHHbIM pafa MCCneLoBaHWi,
rognyHas yactota cmeptn npu UGG coctasnset 1,2-2,4%, cep-
aeyHoir cmepti — 0,6-1,4%, 4acTota HedpatanbHOro MHAapKTa
muokapaa — 0,6-2,7% [4,5]. [pn aToM cTeneHb UHAUBMAYATIbHO-
0 PUCKA MOXET 04YeHb OTIMYATLCA Y Pa3HbIX NALWUEHTOB, NO3TO-
MYy OLeHKa WHAMBULYAIIbHOrO NPOrHO3a 04eHb BaXKHA B BEAEHUM
Kaxaoro 601bHOro ¢o ctabunsHoi VBC.

lMpouecc HopMMPOBAHWA MPOrHO3HOIO 3aKMHYEHUS Ha4MHa-
8TCA C KIIMHWYECKOR OLEHKM BeposTHOCTM Hanuyaus UBC (pre_
testprobability — MNTB). [6]. B anekTpoHHOI Bepcun NpoTokona
WHANBUAYANbHOW PErucTpaLmMoHHON KapTbl ddopMupytoLLeit 6a3y
[aHHbIX 60MbHbIX aBTOMATUYECKN BbIYUCNAETCS JOTECTOBas Be-
posTHOCTb VIBC (¢ y4eToM nona, Bo3pacTa nauneHTa u xapakrepa
CUMMNTOMOB). Pe3ynbTar OLeHKN PUCKA HEXeNATEeNTbHbIX COBbITUIA
(HC) oka3biBaeT onpefensioLlee 3Ha4eHne Ha TaKTUKY AalbHen-
LUero BeAeHus 607bHOr0, 0C06EHHO CO cTabunbHoi NBC.

B cTpatudmkaumio pucka cobbITuit rapMOHNUYHO BKHKYEHbI pe-
3yNnbTaTbl AMArHOCTMYECKNX KO3 dmumeHToB no KT n pesynb-
TaTbl N1a60OPATOPHbIX TECTOB (MOKa3aTenu rmuKeMuu, TMNULHOro
npoguns), KOTopbIe eLLe 60sbLle MOAUDULMPYIOT OLEHKY pucKa
COObITUIA.

YpOoBeHb TONEPAHTHOCTU K (PU3MYECKON HArpyske, peakuus Ha
Hee napameTpoB apTepuanbHOro AasneHns U UHAYLUPOBAHHOM Ha-
TPY3KOI NLLEMUN ABNSETCH CTabWUNbHBIM NPOrHOCTUYECKUM Map-
KepoM B BUe XOPOLLO BAMAM3UPOBAHHOIO MHAEKCa [1bioka, KOTo-
PbIA TAKXe Y4UTHIBAETCA NPU (DOPMUPOBAHUM 3aKNo4eHNs [7,8].

CunbHBIM NPEANKTOPOM HONTOCPOYHON BbDKUBAEMOCTU ABMS-
eTca YyHKUMA nesoro xenynoyka (JIXK). Mo mepe ee CHUKeHus
BO3pacTaet cMepTHOCTb [9]. MockonbKy nauueHt ¢ OB JTXK <50%
yXKe N0JBepraeTcs BbICOKOMY PUCKY CEPAEYHO-COCYANUCTbIX CO-
ObITWiA, NPEACTABAETCA BXXHbIM He MPONyCTUTb COCYA0B C 00-
CTPYKLMEN, BbI3bIBAOLLMX ULLEMUIO Y TAKUX NALWEHTOB.

Takum 06pa3om, B COOTBETCTBMU C PEKOMEHAYEMbIMW CTaH-
AapTamm OLEHKW NporHo3a naumeHTtoB ¢ MIBC, nocnenosatens-
HOCTb OLIEHKW PUCKA B NPEANOXEHHOW aHANMTUYECKON CUcTeMe
MOXHO 0XapakTepn3oBath CrefytoLLmM 06pa3om:

1. CTpaTuduKaumsa pucka no pesynbratam KnMHWUYeCcKoM
OLIeHKM nauueHTa (no AaHHbIM aHamMHe3a, omsnKansHoro o6cne-
poBaHus, 3K n nabopaTopHbIX aHAN30B);

2. cTpatudmkaums pucka cornacHo dyHkuum JDK (3xo-
Kapamorpacus B MoKoe);

3. CTpaTumKaLma pucka no OTBETY HA TECTbI C HArPY3KOM
(cTpecc-3KT, nHaekc [dbtoka).

Cuctema (6a3a faHHbIX) NpefcTaBsier CO60M eAWHbIA KOM-
NNeKc NporpamMmMHbIX NPOAYKTOB, NPefHa3HAYeHHbIX AN Bbl-
NOJIHEHUs 3afa4u aBTOMATU3aLMW MPOLECCOB AMHAMUYECKOro
HabNoOeHU 32 NaUMEHTaMW C Pasf4HbIMU  KIIMHUYECKUMM
thopmamn UBC ¢ conytctBytowmmM Gl 2, Kak B CTaLMOHAPHbIX,
TaK 1 B aMBYNaTOpHbIX YCII0BUSX, HA OCHOBAHUM OLEHKW AUHAMN-
KW Te4yeHns 3a60MeBaHNA, OLEHKWN MONHOTbI HA3HA4YeHUs W Npu-
BEPXXEHHOCTU PEKOMEHYEMbIX NEeKapCTBEHHbIX NpenapaTos.

B 3akntoyeHun cuctema 0606L1AET OCHOBHbIE NapameTpsl,
(bopMupyHOLLME NPOTrHO3HbIE 32KNI0YEHUS.

Mpumepsl.

1. MaymneHnT: PannkoB ABumKaH, r. TalWkKeHT

3akniovenue: Puck passutus HexxenatenbHbIX COBLITUA CO-
MHUTENEH. PEKOMEHJ0BaH XXECTKU KOHTPOSIb reMOANHAMUKY,
NUNNEHOrO crekTpa. Koppekuns apyrux hakTopos pucka.

OK: -14.5

Ouenka PTP: 84%

®pakums Bbibpoca: 65.5%

Wupekc btoka: 6

2. NMauueHT: M6parumos Xamuaynna, Cupaapbs

3akniovenue: Puck pasButus HexenaTenbHbIX COObITWIA BO3-
MOXEH. PeKOMEH[I0BaH XECTKWA KOHTPOSb FeMOUHAMMKK, NU-
NUAHOrO CNeKTpa.

IK: 7.8

OueHka PTP: 69%

®pakums Bbibpoca: 69.4%

Wupekc Obioka: 3

3. Maument: LLlapunos Mycradha, Xopesm

3akntovenue: Puck pasBuTus HexxenaTensHbIX COBLITUIA BbICO-
KWiAi. PeKOMeH0BaH XXECTKWNIA KOHTPONb remMoauHaMuKu, nunug-
HOro cnekTpa. PaccmoTpetb Leneco06pasHOCTb KOpOHaporpa-
(bum (KOHCYNbTaLMS Kapanoxupypra)

OK:18.8

OueHka PTP: 69%

®pakums Bbibpoca: 52.4%

Wupekc [bioka: - 3

B umetoLiemcs nporpaMMHOM 06ecneyeHnn npegycMoTpeHsbl
BO3MOXHOCTW [ONITOCPOYHOTO XPAHEHWUS UMEOLLMXCA AUHAMU-
4ECKMX NapameTpOB Pe3ynbTaToB naumeHToB. Cuctema umeet
LieHTPann30BaHHyto 6a3y AaHHbIX C NPeJOCTaBIIEHUEM YaTIEHHO-
ro 3aLWLLeHHOro JocTyna Ans noABefOMCTBEHHbIX YHPEXAEHUI
oTpacnu o6pasosaHus. Cuctema OpraHn3oBaHa no MpUHUMNY
TPex3BeHHOM apxuTekTypbl: Web-6pay3sep, cepsep npunoxeHui,
KOTOpPbIN (DYHKLMOHMUPYeT Ha ocHoBe Web-cepBepa, u cepsep
6a3bl AaHHbIX. CucTema npesycMaTpuBaeT BO3MOXHOCTb PaboThl
B pexxume Web-uHtepeiica, hyHKLNOHMPYIOLLETO B PA3NINYHbIX
onepaumnoHHbix cpepax — Microsoft Windows, Unix (Linux), u
noctpoeHa Ha 6ase CYB[l MySQL ¢ BO3SMOXHOCTbIO YCTAHOBKM
Ha pa3nuyHble onepauuoHHble cuctembl — Microsoft Windows,
Unix (Linux). [ocTyn K CUCTEME LOMKEH OCYLLECTBNATLCA MO-
cpeacteom Web-untepdoeiica npu nomowm SSL cepTudomkara
n 3awueHHoro npotokona HTTPS. [lporpamma coBMeLgHa
¢ Microsoft Excel nna nposefeHUs CTaTMCTUHECKON 06paboTKu
UMEIOLLMXCH LaHHBIX.

®yHKumnoHanbHo Cuctema pasbuTa Ha Cneayowme rpynnbi;

1. ®opma NCXOAHbIX AAHHbIX

2. Kputepuu BKNoYeHUA

3. Kputepum ncknioyeHus

4. incpopmupoBaHHoe cornacue

5. [lemorpadynyeckne gaHHble

6. 06pas Xu3Hu

7. AHamHe3 3a60neBaHus

8. OObEeKTMBHbIA OCMOTP W OLIEHKA XXM3HEHHO BAXHbIX (DYHK-
Lmin

9. JlabopatopHble W WHCTPYMEHTAlbHbIE WCCNEeS0BaAHMUS, Bbl-
NOJIHEHHbIE B TeYEHNe nocnefHux 12 mecaues

10. JlekapcTBeHHas Tepanus

11. lnarHos npu BbINucKe

12. PekomeHlyeMble npenaparbl
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13. MOBTOPHbIE BN3WUThI

14. CTeneHb NPUBEPXXEHHOCTU PEKOMEHAALMAM MO XKUSHEHHO
Ba)XKHOW Tepanuu

15. lkana komnnaeHTHocT Mopucku-IpuHa

16. MPOrHO3

17. ADMUHUCTPUPOBaHME

lyTem BHeApeHUs B KIIMHWUYECKYIO MPaKTUKY, CO3LaHHas Mo-
Jefb UMEeT BaXHOE NpakTU4ecKoe 3Ha4YeHue, T.K. MOXET ObITb
TPaHCGOPMNUPOBaHA B ANEKTPOHHYIO UCTOPUIO BONIE3HU UMK UC-
nosib30BaThCs B Ka4ecTse 6a3bl JaHHbLIX NPW NPOBEAEHUN peru-
CTpa xpoHuyeckoi VIBC pns ynyylleHns KavyecTBa 0Ka3biBaeMon
MeJNLWUHCKON NOMOLLN.

3AKNHOYEHUE

CoBepLUeHCTBOBAHME METOAMKM CTpaTU(UKALNM  60MbHbIX
NBC Ha rpynnbl pucka ABNSETCA BeCbMa aKTyanbHOW 3afayven,
0CO6EHHO B YCNOBMAX 3KOHOMUYECKMX NPOBSIEM PA3BUTUS 34pa-
BOOXpaHeHusi B Y3bekuctaHe. CosfaHue anroputma, no3Bosnsio-
Llero Ha 6a3e KNUHUYECKMX OAHHBIX U Pe3ynbTaToB AOCTYMHbIX
WHCTPYMEHTaNbHbIX UCCIeA0BaHNIA CTPaTUdMLMPOBATL BOMbHbIX
Ha rpynnbl ¢ pasHbiM NPOrHO30M 3a60/€eBaHMs, NO3BOANT Cpa-
3y BbI6MPATL BEPHYIO CTPATErNio Tepanuu 1 BbIAENATb 60MbHbIX,
HY)XAAIOLLMXCS B 60Nee akTUBHOM JIeYeHNN, B NEPBYIO 04epesdb
B NMPOBEJEHMM Mpouenyp peBackynspusauum muokapga. Pas-
paboTaHHas cxema NpOrHO3MPOBAHWA NO3BOMAET UCMOMb30BATL
€6 B KMWUHWYECKOWM NPaKTUKe, HANpuUMep, B KapAvOnormyecknx
JucnaHcepax, Kapauonornyeckux U TepaneBTUHECKUX OThene-
HUAX CTAUWOHAPOB, ANS ONpefeneHus TakKTUKU BeAeHWs 60Jib-
HbIX (KOHCEpBATWUBHOW WnWM Xupypru4eckomn). PaspaboTaHHas
KOMMNbIOTEpHAs cucTemMa 06ecneyYmBaeT KOMMSEKCHYIO aBTO-
MaTWU3aLMio U KOMMbIOTEPM3ALNIO MEAULMHCKUX TEXHONOTNIA B
KapaMOnOrnyecknx N KapLuoxupypriuyeckux KnuHuKax, u nytem
BHEAPEHWA B KNMHUYECKYIO NPAKTUKY CO3AAHHAS MOAESb MOXET
6bITb TPAHCHOPMUPOBAHA B 3/IEKTPOHHYIO MCTOPUIO GONE3HM UNN
NCNONb30BaTbCA B Ka4ecTBe 6a3bl AAHHLIX NPU NPOBEAEHNN pe-
ructpa xpoHuyeckon MBC ans ynydweHns Kayectsa okasblBae-
MO MeANLMHCKOI NOMOLLN.
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SUMMARY

Electronic version of a patient’s individual card protocol forming
“Analytic system for monitoring and predicting various clinical
variants of ischemic heart disease (CHD DM2)” database Ne BGU
00314 is combined with the computer system Ne DGU 01035 to
assess yearly risk of adverse events by diagnostic coefficients;
up-to-date prognostic signs, such as pre-test probability, Duke
treadmill score and ventricular ejection fraction participating in the
formation of prognostic conclusion were added. The database is a
complex of program products intended for automation of dynamic
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management processes for both inpatients and outpatients
with various clinical IHD forms and concurrent type 2 diabetes
mellitus based on assessment of the disease course dynamics,
completeness of prescriptions and patient’s compliance. The
proposed model is of high clinical practical significance since it
can be transformed into electronic medical history or used as a
database in chronic IHD registry to improve medical care quality.
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COMPLEX OF SOFTWARE PRODUCTS FOR DYNAMIC OBSERVATION

OF PATIENTS WITH IHD AND T2DM

Especially urgentin view of limited funding for healthcare, disease
prognosis is a key stage in choice of therapy tactics for patients
with stable ischemic heart disease (IHD). Although expectation
of life for patients with IHD was established to be associated
with extent of coronary atherosclerosis, severity of coronary
insufficiency and left ventricular dysfunction, international studies
focus on stable angina prognosis with identification of additional
factors affecting its outcome, and search for practical techniques
for risk assessment [1,2,3].

Based upon retrospective analysis of the findings from 2-year
follow-up of 90 signs in 141 patients with IHD the following
markers for adverse course of the disease were identified:

1. systolic arterial pressure >160 Hg mm;

2. cholesterol of low density lipoproteins >115 mg/dl;

3. carotid intima-media thickness >0,8 mm;

4. myocardial infarction and diabetes mellitus in medical history;

5. ST segment ischemic depression in V4-6 leads in combination
with T wave inversion in any lead.

These and some other markers were used for mathematical
model in the form of diagnostic tables intended for predicting
clinical effectiveness of standard therapy as a component of
optimization of drug therapy for progressing angina pectoris in
patients with type 2 diabetes mellitus.

According to the approach, the model in question is a set of
selected signs with appropriate diagnostic coefficients (DC). To
form a diagnostic table with appropriate DC some calculations
were to be made. Thus, we (1) selected a number of the most
frequent signs, (2) analyzed frequency of the signs in patients with
IHD favorable and adverse course, (3) calculated relative frequency
of the signs for patients with IHD favorable and adverse course
(relative frequency is a ratio of absolute number of patients with
the sign to number of all cases), (4) calculated ratios of relative
frequencies, that is, arithmetical quotient from arithmetical division
of relative frequencies in group of patients with IHD adverse course
by relative frequency in group of patients with IHD favorable
course, (9) found common logarithm of relative frequencies
ratio (intermediate step in calculation of diagnostic coefficient),
and finally (6) got diagnostic coefficient by multiplying relative
frequencies ratio by 10.

DC is negative if the sign is typical of patients with therapy effect
and positive if the sign is characteristic for those with no therapy
effect.

Each signidentified in a patient should increase (if DC is negative)
or decrease (if DC is positive) probability of prognosis for IHD
favorable and adverse outcomes. In practice, signs are identified
in each examined patient to sum up diagnostic coefficients of all
signs. When DC > +13, absence of either IHD favorable course or
questionable effect of current drug therapy on course and outcome
of the disease is predicted. When DC <-13, that is, in cases with
minimum number of identified serious risk factors for IHD adverse
course, drug therapy continues provided that hemodynamic
parameters, such as target arterial pressure and heart rate, as well
as metabolic parameters, such as lipid profile and carbohydrate
metabolism, be effectively controlled. Intermediate data values
are not identified requiring additional examination of a patient
to reconfirm his/her condition. A cut-off value of total DC=13 is
recommended for conclusions with correct prognosis probability
at P<0.05.

The model underlies the program for identification of destabilized
patients requiring aggressive control of coronary insufficiency,
that is, surgery. The program uses mathematical method for

development of diagnostic tables widely used in medicine and
based on the Wald statistical procedure. In accordance with the
approach, so called “trained group” was compared with the “group
examined”. Prognostic conclusions assessed with the patients’
distribution algorithm, prognosis for IHD favorable course turned
out correct in 53 (82.81%) patients, the one for IHD adverse
course (including patients unidentified by algorithm) was correct
in 11 (17.19%); there were 5 patients (7.81%) unidentified by
the algorithm. Analysis of data demonstrated that prognostic
conclusions on IHD favorable and adverse course made with
the developed algorithm coincide with the reference ones in 53
(82.81%) patients. Sensitivity and specificity of the prognostic
algorithm were 84.6% and 75.0%, respectively. Prognostic value
of conclusions on IHD favorable and adverse course was 83.02%
and 72.3%, respectively.

Thus, specific criteria of IHD adverse course signs and their
quantitative contribution available, role of diagnostic tables in
general analysis of condition of a patient with destabilized [HD
course and concurrent type 2 diabetes mellitus can be easily
understood.

“Method for unstable angina prediction by means of diagnostic
tables” (IBS-15), a software application for IBM compatible
personal computers was registered with Agency on intellectual
property of the Republic of Uzbekistan (Patent NeDGU 01035,
2008). Borland Delphi 4.0 is a software language and programming
environment to serve as the interactive basis for detailing of criteria
for the disease adverse course within a year and identification of
persons requiring early surgery.

A patient’s individual electronic registration card registered
with Agency on intellectual property of the Republic of Uzbekistan
(Ne BGU 00314, 2014) as an electronic database “Analytic
system for monitoring and predicting various clinical variants of
ischemic heart disease (CHD DM2)” was produced in the frames
of innovative project implemented as a task of Uzbekistan Public
Health Ministry in 2014-15. As a part of database, the electronic
version of a patient’s individual card protocol is combined with the
computer system IBS-15 to assess yearly risk of adverse events
by diagnostic coefficients; up-to-date prognostic signs, such as
pre-test probability, Duke treadmill score and ventricular ejection
fraction participating in the formation of prognostic conclusion
were added.

IHD is associated with high risk of complications and adverse
outcomes. Thus, according to some authors’ reports, annual death
rate ranges from 1.2 to 2.4%, cardiovascular death rate is 0.6-
1.4% and the one of non-fatal myocardial infarction is 0.6-2.7%
[4, 5]. Risk degree is quite different in various patients; individual
prognosis is extremely significant for management of each patient
with stable ischemic heart disease.

Prognostic conclusion starts from clinical IHD pre-teat probability
[6]. IHD pre-test probability is automatically calculated in electronic
version of a patient’s registration card with his/her sex and age, and
character of symptoms taken into account. Assessment of adverse
events risk determines management tactics for the patient, with
stable IHD, in particular. Diagnostic coefficients for EGC findings
and results of laboratory tests (glycemia and lipid profile) further
modifying assessment of adverse events risk are included into risk
stratification of these events.

Physical load tolerance expressed as arterial pressure response
and ischemia induced by physical load is stable prognostic marker
in the form of well-validated Duke treadmill score taken into
account upon conclusion formation [7, 8].
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Left ventricular function is a strong predictor of long-term
survival; the function reduces the mortality increases [9]. As
a patient with left ventricular ejection <50% is at high risk of
cardiovascular events, it is important not to miss vessels with
obstruction causing ischemia in this category of patients.

Thus, in accordance with the standards for assessment of
prognosis for patients with IHD the procedure in the proposed
analytical system comprises (1) risk stratification as per results
of clinical estimation of patients (medical history data, physical
examination, ECG and laboratory investigations), (2) risk
stratification as per left ventricular function (echocardiography in
the rest) and (3) risk stratification as per stress test results (stress
ECG, Duke treadmill score).

The data base is a complex of program products intended for
automation of dynamic management processes for both inpatients
and outpatients with various clinical IHD forms and concurrent
type 2 diabetes mellitus based on assessment of the disease
course dynamics, completeness of prescriptions and patient’s
compliance. Eventually, the system summarizes basic parameters
to form prognostic conclusions.

Thus, in accordance with the standards for assessment of
prognosis for patients with IHD the procedure in the proposed
analytical system comprises (1) risk stratification as per results
of clinical estimation of patients (medical history data, physical
examination, ECG and laboratory investigations), (2) risk
stratification as per left ventricular function (echocardiography in
the rest) and (3) risk stratification as per stress test results (stress
ECG, Duke treadmill score).

The data base is a complex of program products intended for
automation of dynamic management processes for both inpatients
and outpatients with various clinical IHD forms and concurrent
type 2 diabetes mellitus based on assessment of the disease
course dynamics, completeness of prescriptions and patient’s
compliance. Eventually, the system summarizes basic parameters
to form prognostic conclusions.

Examples.

1. Patient: Abidjan Rapikov, Tashkent

Conclusion: risk of adverse events is questionable.
Recommendations: strict control of hemodynamics and lipid
profile. Correction of other risk factors.

DC: -14.5

Pre-test probability: 84%

Ventricular ejection fraction: 65.5%

Duke treadmill score: 6

2. Patient: Khamidulla Ibragimov, Syrdarya

Conclusion: risk of adverse eventsis possible. Recommendations:
strict control of hemodynamic and lipid profile.

DC:7.8

Pre-test probability: 69%

Ventricular ejection fraction: 69.4%

Duke treadmill score: 3

3. Patient: Mustafa Sharipov, Khorezm

Conclusion: risk of adverse events is high. Recommendations:
strict control of hemodynamics and lipid profile. Consider
coronarography (consultation with a cardiac surgeon)

DC: 18.8

Pre-test probability: 69%

Ventricular ejection fraction: 52.4%

Duke treadmill score: - 3

The system makes possible long-term store of patients’ dynamic
parameters Its data base is the centralized one with secure remote
database access for subordinate institutions of education system.

The system is arranged with three tier architecture including Web-
browser, application server and database server, and facilitates
operation as a Web-interface functioning in various operation
environments, such as Microsoft Windows and Unix (Linux). The
system operates on DBMS MySQL with possible setting in Microsoft
Windows and Unix (Linux). Access to the system is performed by
Web-interface with SSL certificate and S-HTTP. The program is
combined with Microsoft Excel for statistical data processing.

Functionally the system is divided into following groups.

1. Basic data form
. Inclusion criteria
. Exclusion criteria
. Informed consent
. Demographic data
. Style of life
. Medical history
. Unbiased examination and vital signs assessment

9. Results of laboratory and tool investigations performed within
previous 12 months

10. Drug therapy

11. Diagnosis at discharge

12. Recommended drugs

13. Repeated visits

14. Degree of adherence to vital therapy recommendations

15. Morisky-Green adherence scale

16. Prognosis

17. Management

The proposed model is of high clinical practical significance
since it can be transformed into electronic medical history or used
as a database in chronic IHD registry to improve medical care
quality.

CONCLUSION

coO~NOoOO Ok~ Wi

Development of economically feasible algorithm for ischemic
heart disease diagnosis is an essential stage in reduction of
cardio-vascular mortality in our country. The algorithm based on
clinical data and findings of available instrumental investigations,
making possible stratification of patients with various disease
prognoses, allows choosing proper therapeutic strategy,
and setting out the patients who need more active therapy,
myocardium revascularization in the first place. Economic efficacy
of the program is in reduction of expenditures for some invasive
and expensive studies in groups of patients with low and moderate
risk after simple tests, appearing the object of our innovative
solution. The proposed prediction scheme can be used in clinical
practice, in cardiologic dispensaries, cardiologic and therapeutic
departments in hospitals to choose conservative or surgical tactics
of management for the patients. The computer system makes
possible automation and computerization of medical technologies
in cardiologic and cardio-surgical clinics; reduced to medical
practice, the model can be transformed into electronic medical
history or used as a database in chronic IHD registry to improve
medical care quality.
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PE3HOME

Llenbto faHHOM paboThbl ABAANOCH BbISIBUTH BO3MOXHbIe IKI
NpeaukTopbl peuuansa ubpunnauum npeacepavini nocne pa-
AN04ACTOTHON KaTeTepPHON abnsaumn NeroyHbIX BeH B paHHEM Mo-
cneonepawumoHHoM nepuoge. bbinn nayyveHbl 3KM'-12 copoka aByx
NauneHToB ¢ NApPOKCU3MaNbHOM M NepcucTMpyloLen dopmamu
®I. 3KT 12 peructpuposanacb Ha CUHyCOBOM PUTME BHE NapokK-
cu3moB @I1 ncxofHo 1 nocne KaretepHon PHA yCTbeB NIEroYHbIX
BEH B TeyeHun 24-48 4acos. [pn NOBTOPHOI OQHOKPATHON peru-
cTpauuu 3KI B TeyeHue 3 mecsues nocne PHA 3 42 naumeHToB y

Csepgenuns 06 asTopax:

LLlox3onaeBa
3aiiHypa OnyyaeBHa

13 BbigBnanuch peuuanssl O, MauneHTbl ¢ paHHAM peLnanBom
®I1 0kazanucb AOCTOBEPHO CTapLUe, YeM naumeHTbl 6e3 peunan-
BOB. B rpynne ¢ peunansoM NpofomKMTENbHOCTL 3y6bua P u nH-
Tepsana PQ go PHA 6binn 60nblue (LOCTUras Natonormyeckoro
3Ha4eHus), yem B rpynne 6e3 peuuausos OI1. Mocne onepavun
PYA B 06eux rpynnax 0TMe4anocb yMeHblUEeHWe ANUTENbHOCTM
3y6ua P n uxtepsana PQ Bmecte ¢ yBenndeHmem 4GC.

Kntovesble cnosa: 3K/12, 3ybel P, oubpunnaums npeacepani
(@r1), npeaukTopsl peynausa @I, pagnoyacToTHas KaTeTepHas
aonayus, paHHue peunanssl OfI.
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BBEJIEHME

Oubpunnauus npeacepamin (OI) — ato Haubonee 4acToe ce-
PbE3HOE XPOHUYECKOE HapyLueHue CepLe4yHoro putma, OTBeT-
CTBEHHOE 3a ONMpejeNieHHyI0 [OJ0 3260/1eBaeMOCTH, HBANNMAY-
3auun n CMepTHOCTM HaCeIeHus.

@I apnsetcd Hanbonee pacnpoCTPaHEHHbIM HapyLleHnem
puTMa ceppua y B3pochnbix. Ee yactoTa B 06LLen nonynayum co-
ctasnset 1-2%. B CLUA ®I1 ctpagatoT 5,2 MnH. 4enosek, B EB-

porne — 6onee 6 mMiH. Kpome TOro, B psge crnyvaes @1 moxer
0CTaBaTbCs He OUArHOCTUPOBAHHOW, TakK Kak MPUMEPHO Y TPETU
NaLMeHTOB OHA ABNAETCH 6ECCUMNTOMHOM, U 60SbHbIE HE 3HAKT
0 ee cyLiecTsoBaHum [1].

[maBHasa onacHocTb @1 — KapAnoreHHble TPOM603IMBONIUN C
YBENUYEHUEM pUCKA Pa3BUTMA WHCYNbTA B 4-5 pas. Mpubnuan-
TeNbHO 15% BCEX MLLEMUYECKUX UHCYNbTOB 06ycnoBneHbl @I, a
B Bo3pacte 80-89 net — 24%.
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MNPEOVIKTOPBLI PAHHEIO PELIVIOVIBA ®r1Y MNALVIEHTOB MNOCJTIE PYA

NaunenTtsl ¢ O rocnMTanuM3npyroTca B [Ba pasa yalle, 4em
naumueHTbl 6e3 ®M. B CLUA ¢ ®I caazaHo npumepHo 8700$ no-
MNOJTHUTENbHBIX PACX00B HA 3[1paBOOXPAHEHUE HA OJHOI0 nauu-
€HTa B roj, 4YT0 coctasnseT ot 16 [0 26 munnnapaos 4oNnapos
CLUA exerogHo [2, 3, 4]. B cBa3u ¢ 3TuM B HacTosLLee Bpems BCE
60nblliee 3Ha4YeHNe NpuaaKT CTpaternn Nepeu4HON NPoguNIak-
Tukn @I, 4TO Nojpa3ymeBaeT BbifBNeHUE B 06LLeid nonynauuu
NN, UMELOLLMX BbICOKNIA puck pa3sutus Or1.

K [laHHOI rpynne fnL, 0THOCAT NaLMeHTOB NOXWII0ro Bo3pacTa,
XKEHCKOr0 N0sia, 0CII0XHEHHOr0 KapAnoorM4yeckoro aHamMmHesa, ¢
TSXKENOW COMyTCTBYIOLLEN NaTonoruen.

[luarHoctuyeckne BO3MOXHOCTU 3MeKTpoKapauorpaduu npu
@[T ang NporHo3MpoBaHus YCMeLwWwHOCTM KaTeTepHon abnauum y
6onbHbIX ¢ O npusogaTca B 0630pe [5].

HecmMoTps Ha LIMPOKMIA NepeveHb NPOTUBONOKA3AHUIA ANs Bbl-
NOJTHEHNS KAaTeTepPHO abnauuu, CyLLeCTBYIOT BECOMble [0Ka3a-
TeNbCTBA B MOJSIb3Y OMnepauuu nepes aHTMapUTMUYECKUMU npe-
naparamu npusegeHbl B pabéote [6].

OpHako m3BecTHO, 4T0 PYA He BCerda MMeeT CTOMpPOLEHTHbIN
yCnex B BOCCTAHOBMEHWUW CUHYCOBOr0 putMa, y 25-30%, noasepr-
LUMXCA OrnepaTuBHOMY BMELLATENbCTBY, PA3BUBAKOTCA PeLUaNBbI
o1

MoaToMy 60JbLIOE 3HAYEHUE WMEEeT onpeneNieHne NpeankTo-
pOB paHHmMX peumnaunsoB ®I1 nocne npoBeaeHHOR abnALMN.

CornacHo nccnefoBaHuio [7] K KaTeropum npeaukTopos OTHO-
CAT reMOMHAMUYECKIE, KITMHUYECKUE, 3NeKTpoKapauorpaduye-
CKMe 1 3xoKapanorpaduyeckue napameTpsl (HanpuMep, CTeneHb
aopTanbHOI 1 MUTPaNbHON peryprutauuu, auametp J1M), TexHu-
yeckune 0co6eHHOCTM onepauum (konuyectso PHA annnukauuii,
Bug PYA, KOnu4ecTBO pedepeHTHbIX TOYeK), C MOMPaBKoW Ha
NPOBOAMMYIO paHee aHTUapUTMUYECKYIO TepPanmio.

B pa6orax Okumura'Y. et al. n Caldwell J. et al. B ka4ecTBe map-
Kepa MO3WTMBHOrO0 NPOrHo3a nepeHeceHHon PYHA onpegenunu
Anuxy 3y6ua P [8, 9].

Kizilirmak F. et al. TaKxxe npuLLNK K BbIBOAY, YTO YMEHbLLEHNE
ONUTENBHOCTU U amnauTyabl 3ybua P aBnaTCA nokasatensmu
XOPOLLEro Knuuuyeckoro pesynbrara nocne PHA [10].

MATEPWAN U METO/1bl

N3y4enbl K B 12 06LENpUHATLIX OTBEAEHUAX COPOKA [BYX
nauneHTos B Bo3pacte 34-83 (61,0+11,0) ¢ napokcm3marnbHOM n
nepcuctupyowwen opmamu ®I1. KT peructpuposanach Ha cu-
cteme «ATEC» Poccus. Peructpaums IKI npoBogunack MCX04HO
Ha CMHYCOBOM pPWUTMe BHe napokcuamoB ®I1, nocne KateTepHoOm

PucyHok 1. UuTepsan PQ u napametpbl 3y6ua P

1-2 — pmtensHocTs 3y6ua P(Pd), 1-3 — untepsan PQ (PQ d),

3-4 — gnutenbHocte Komnnekca QRS, 3-5 — grmtensHocTs QT. 3a-
LITPUX0BAHa oTpuyatenbHas ghasa 3ybuya P. B 3ybue P onpegens-
eTcs amnnTyga obenx a3 (osIOXNUTESIbHON U OTPULATENIbHOM).

PYA ycTbeB neroyHbix BeH yepes 24-48 4acoB U OAHOKPATHO B
TeyeHue 3 mecsues nocre PHA.

B pa6oTe 6binn nccnegoBaHbl NPOAOMKMTENBHOCTL 3ybua P,
amnnuTyaa 3yéua P Bo BTopom cTaHgapTHom oTsegeHum (P 1),
ocb 3y6ua P (Paxis) n TepMmuHanbHblin Hgeke PT — npoussee-
HUE amnauTyAbl U NPOSOSIKUTENIbHOCTA OTPULATENIbHON (hasbl
3y6ua P B oteegenune V1 (puc. 1). bbiin n3ydeHbl TaKxe UHTEp-
Ban P-Q n yactota cepaeuHbix cokpaenuii (1CC). Mposogmnach
CPABHUTENbHAA XapakTepUCTUKA MEepPeyMCIIeHHbIX NapamMeTpoB
9KT nauneHToB [0 1 nocne PYA.

IneKTpoKapamuorpacmyeckne xapakTepuctukn 3ybua P npea-
CTaBJIEHbl HA pUCYHKe 1.

PE3YJIbTATbI

N3menenus IKI po u nocne PHA

Mocne kateTepHoii PHA ycTbeB neroyHbix BeH Ha KT, 3ape-
rMCTPMPOBAHHON Yepe3 24-48 yacos nocne abnawuuu, coxpaHan-
€A CUHycoBbIn putM. Peumamebl @I 3a 3 mecaua HabnoaeHNs
BbIfiBNIEHbl ¥ 13 13 42 nauneHTos, nepeHecinx onepauuio PHA.
N3yqanuch u3meHeHus napameTpoB 3ybua P, anutensHocTs PQ

Ta6bnuua 1. U3yyaembie napameTpbl IKI-12 po (1) u nocne (2)
karetepHoii PYA

Konuyecteo CpepHee 3Ha-

60NbHbIX yenue (M £5) Minimum Maximum
;ggT 42 61 11 34 83
4yccl 42 60+9 45 80
4ycc2 42 73+11 48 93
P1 42 122+14 82 154
P2 42 11721 46 154
PQ1 42 170+28 120 252
PQ2 42 165+27 114 260
Paxis1 42 46+19 0 77
Paxis2 42 49+19 3 90
PVid1 42 84+34 0 140
PV1d2 42 74428 0 154
PVial 42 99423 0 111
PVia2 42 102116 0 111
PTF1 42 113+£20 0 133
PTF2 42 114+21 0 136

lpumedanne: YCC 1 — yactoTa cepAeYHbIX COKPALLEHNI B
MomeHT ceemku 1o PHA, YCC 2 — yacToTa cepaeyHbIX co-
KpalLeHui B MOMEHT cbemku rnocie PYA, P 1 — anutenbHocTh
3ybua P B momeHT coemkn KT 4o PYA, P 2 — annTenbHOCTb
3ybua P B momeHT coemkn 3KI nocne PHA, PQ 1 — anntens-
HocTb nHTepBana PQ Ha 3K 1o PYA, PQ 2 — annTenbHOCTb
unTepsana PQ Ha KT nocne PYA, Paxis 1 — HanpaBneHue ocu
3ybua P Ha IKI jo PYA, Paxis 2 — Hanpasnexne ocu 3ybua

P Ha 3KT nocne PYA, PV1d 1 — gnutenbHocts 3y6ua P Ha
KT go PYHA, PV1d 2 — gautenbHocTs 3ybua P Ha IKI nocne
PYA,PVia 1 — amnnutyga 3ybua P Ha 3K jo PHA, PVi1a 2

— amnanTtyna 3yéua P Ha KT nocne PYA, PTF 1 — tepMuHans-
Hbi uHaeke Ha IKI go PYA, PTF 2 — tepMuHanbHbIi MHAEKC
Ha 3KI nocne PYA. XXupHbim pnghTom BbiA6/I6HbI T0KA3a-
Tesm, 171 KOTOPbIX KO3 uuneHT AocToBepHocTy p<0,03.
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n 4YCC aByx rpynn nauueHTOB: rpynmbl NALUEHTOB C COXPAHHbIM
CUHYCOBbIM puTMOM nocne PYA 1 rpynnbl ¢ paHHUM PeLyuanBom
®I1. Xapaktepuctuka nsyd4aembix napametpos 3K go (1) u no-
cne (2) katetepHon PHA npefcrassieHbl B Tabnumue 1.

Mocne onepaunu oTMeyvanoch [0CTOBepHOe yBenuyeHne HYCC
(<0,03), ymeHblueHne gimTensHocTu 3ybua P ¢ 122+13,6 mc o
116+ 21,2 y 32 60nbHbIX (P<0,03), ymeHblUEHUE 4JIMTENBHOCTU
nHTepsana PQ (¢ 170,1+28,4mc go 165,2+26,8 mc nocne PHA,
P<0,04). CpeaHue 3Ha4yeHus ocu 3ybua P u TepMUHaANbHOMO
MHIeKca Obln B npefenax HopMbl W He uameHsanucs: MPaxis
46,3+19,0, PTF 0,052+0,046 mm*cek. WicknioyeHne coctasunu: 1
60nbHOM ¢ P axis<0° u 4 6onbHbIX ¢ P axis>70°. Amnnutyaa P Bo
BTOPOM OTBeJieHUN B cpeaHem coctasuna 1,2+0,48 mm, nuiub y
0JHOro 60NbHOr0 OHa NpeBbiWana 2,5 M.

N3meHenus IKT y naumenTos ¢ peumausamu ®I1 n 6e3 peuu-
AuBoB A0 v nocne PYA

MauueHTsbl, MonasLine B rpynny ¢ peuuamBamu, 6biin 4OCTO-
BepHo (P<0,002) ctapwe (69,3+7,5neT,), 4em NaumeHTbl 6e3 pe-
umameos (57,4+10,4).

B rpynne ¢ peuuansamu Ol npogomkuTenbHocTb 3ybua P
no PYA 6bina 60nblue, JOCTWras NatonorMyeckoro 3Ha4eHus
(125,0+33,6Mmc), 4em B rpynne 6e3 peunausos O (120,3+11,6
mc), P<0,03. Ha pucyHke 2 (a, 6) npeactasneHbl npumepbl IKI
nauueHTos ¢ peuuansom OI1 n 6e3 peunansa. Y naunexTa c pe-
unausom ®I1 ncxoaHas anuTenbHocTb 3ybua P coctasuna 162
Mc, PQ — 196 mc, 3Ha4MTeNbHO NPeBbILIAs 3TW NOKa3aTenn y na-
LueHTa 6e3 peuuamBa.

B 06eux rpynnax 0TMe4anoch yMeHbLLgHWe ASIMTENbHOCTN UHTEP-
Bana PQ nocne onepaumun PHA. Ha pucyHke 3 (a, 6) npeficTaBneH npu-
Mep u3meHeHns PQ y nauueHTa ¢ peuuanBomM [0 U nocne onepauum
PYA. Y aT0ro naumeHTa ucxoaHas AnutenbHocTb 3ybua PQ coctasns-
na 192 mc n ymeHblunnack nocne PYA no 154 mc.

Ha pucyHke 4 (a,6) NponnnOCTPUPOBaHO, Kak U3MEHANCS UHTEpBAN
PQy nauwnenTa 6e3 peunansa ®I1 nocne onepauum PHA.

CnenyeT OTMETUTb, Y4TO UCXO[HAS MPOACIKUTENBHOCTb MHTEPBA-
na PQ 6bina poctoepHo (P<0,02) 6onbLue y 605bHbIX C peLmanBa-
Mu ®r1, 4em y 60NbHbIX 6€3 peunanBoB (Tabn. 2). Ha 0TMeYeHHbIe
0COOGEHHOCTW He BNMANA AaXe WCXOAHO YBENWYeHHas ANTenb-
HocTb PQ>204 mc, BbIsiBNIeHHas y 6 60MbHbIX [0 onepawui.

PacyéT cpengHux mokasatenei, BKNOYas cnyyan ¢ UCXOOHOW
aTPUOBEHTPUKYNAPHOIA 6110kafoii 1 CT. n 6e3 3TUX Cnyyaes, He
MOBAWAN Ha TEHAEHUMIO AMHAMUKK cpeaHuX BenuyuH PQ nocne
onepauuu. OnuTensHocTb WHTepBana PQ no onepauuu He oka-
3blBaNia JOCTOBEPHOr0 BNMSIHWA Ha Pa3BUTUE PaHHUX PeLaBOB
O®I1, TaK KaK ToNbKO Y 3 60MbHbIX C UCXOAHO YBEIMYEHHbIM WH-
Tepsanom PQ oTmeyanuch peunansbl O

OBCY)XAEHUA

B Hawen paboTe nokasaHo, 410 BO3pacT naumeHtos ¢ OI1, ne-
peHecLunx onepauuio PHA npu pa3sutium paHHux peunausos Ofl
A0CTOBEPHO CTapLue, YeM nauneHToB 6e3 peunansos OfI.

Mo>XHO NpeanonoXnTb, 4T0 AaHHAs 3aKOHOMEPHOCTb CBA3aHa
C Pa3BUTUEM MLLEMUYECKO 60Ne3HU cepaua u hopMupoBaHu-
eM KapAnocKeposa, apTepuanbHOi runepTeH3nn, npuBoasLLIX
K PEMOEeNMPOBAHUIO XKEeSTYL0YKOB W Npefcepanii u, Kak cnep-
CTBUE, 3N1EKTPOCIU3NONOTMYECKONA, MEXaHNYECKON 1 MOpdOosio-
rnyeckoi nepectpoike muokapna [11], 4em 0OBACHSAIOT BbICO-
KYI0 BEPOATHOCTb pa3suTua peunansoB Oy 60MbHbIX CTapLuen
BO3PACTHOI rpynmnbl.

YacTtota pa3BuTus paHHux peumausoB OIT n nx 3Ha4YeHue B

PucyHok 2, a. lMauueHT ¢ paHHum peyuausom @I, no PHA
YCC 59 ya/muH, P — 162 mc, PQ — 196 mc
mV/=10 mm, V=25 mm/cek

LAl |
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PucyHok 2, 6. MauuenT 6e3 peunpgusa, o PHA
YCC 64 ya/muH, P — 94 mc, PQ - 120 mc
mV=10 mm, V=25 mm/cek

PucyHok 3, a. C panium peuupansom, go PHA
PQ- 192 mc
mV=10 mm, V=25 mm/cek

PucyHok 3, 6. ToT Xe 6onbHoM, nocne PYA
PQ - 154 mc
mV=10 mm, V=25 mm/cek

OKOHYaTeSIbHOM 3aKMtOYeHUN O BOCCTAHOBNEHWUM pUTMa ceppua
HEeJI0CTAaTOYHO U3Yy4eHsbl. IMetowmecs ony6nnkoBaHHble JaHHbIe,
Xapaktepuayrowme nepeble 3 Mecsaua nocne PYA, T.H. «crnenoi
nepuoa», 4OCTaTOYHO CKYOHbI.
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MNPEOVIKTOPBLI PAHHEIO PELIVIOVIBA ®r1Y MNALVIEHTOB MNOCJTIE PYA

PucyHok 4, a. be3 peuuausa, go PHA
PQ - 158 mc
mV=10 mm, V=25 mm/cek

Lkt _ﬁlﬁl\ | ,/\I_*_.,_,hﬁ
Il

PucyHok 4,6. Tot xe nauueHt nocne PYA
PQ - 150 mc
mV=10 mm, V=25 mm/cex

Tabnuua 2. CpaBHUTENbHAA XapakTepUCTHKA
napameTpoB JKI y nayMeHTOB ¢ paHHUMMU peLUAMBaMu
@1 (+) nocne katetepHoii PHA n 6e3 Hux (-)

on-  on+  p NN ®n(+) N

Bospact 57+10 69+ 7 0,000663 29 13
4CCH1 61+8 6012 0,839497 29 13
4CC2 739 7114 0,505863 29 13
P1 120£12  125#17  0,306668 29 13
P2 118£13  115#34  0,682190 29 13
PQ1 164+29 184+23 0033145 29 13
PQ2 161£25 174429  0,138049 29 13
Paxis1 4619 46+20 0,949940 29 13
Paxis2 48+18 5121 0,646189 29 13
PV1d1 84x35 8534 0,925641 29 13
PV1d2 7423 74+38 0,971124 29 13
PViai 100£19  97+29 0,613985 29 13
PV1a2 104+3 9729 0,202781 29 13
PTF1 115+8 109+£35  0,442801 29 13
PTF2 11248 119£36  0,387159 29 13

lMpumeyanne: @l1(-) — nayneHTbI 6€3 peungnsa conopuanaLmm
npegcepani, @f1(+) — nayneHTsI ¢ peungnBom uopuanaymm
npeacepani, YCC 1 — yacToTa cepAeYHbIX COKPALLEHMUI A0
PYA, YCC 2 — 4actota cepheqHbix cokpaiyeqni B PHA, P 1 —
anutenbHocTs 3youa P go PYA, P 2 — grintenbHocts 3y6ua P
nocne PYA, PQ 1 — anutenbHocts uHTepBana PQ o PYA, PQ
2 - gntensHocTb nHTepBana PQ nocne PYA, Paxis 1 —ocb
3yébua P a0 PHA, Paxis 2 —ocb 3y6ua P nocne PHA,PV1d 1 -
anutenbHocTh 3youa P go PHA, PV1d 2 — anutenbHocTs 3y6la
P nocne PYA,PV1a 1 — amnnutyga 3ybua P 1o PHA, PVia

2 - amnnntyga 3youa P nocne PHA, PTF 1 — tepmuHanbHbii
uHaekc 40 PHA, PTF 2 - TepmuHanbsHbii nHgekc nocne PYA.

BwmecTe ¢ Tem B uccnegosanuu Bertaglia 1 coaBT. 6bIno nokasa-
HO, 4T0 40% peunanBoB HaLKeNyL0YKOBbIX TAXUaPUTMUIA BCTPE-
4aeTCcs B TeYEHMe NepBbiX Tpex Mecsues nocne PHA, npu 3aTom
6onbLUasA [ONA NPUXoAMTCA Ha Nepsyto Hedento nocne PHA [12].

CxofHble AaHHble NpuUBOAATCA B paboTe [13], B KOTOPOIA YKa3bl-
BAETCH, Y4TO MUK paHHUX peumausos ®IT npuxoanTcsa Ha nepsble
HECKONbKO HefeNb MoCne WHBa3MBHOMO BMELLATENbCTBA W CHU-
XKABTCA K KOHLY TPEXMECAYHOro HabnoaeHus, a otcytcTaue ®I1B
TeyeHue nepsbiX Heaenb nocne PHA uMeeT NONOXUTENbHOE NPo-
FHOCTNYECKOE 3HAYeHWe B OTAaNeHHbIe Nepuobl HabMoaeHMS.

PaHHMe peumansbl, BOSMOXHO, CBSI3aHbl C NEPMOAOM peabu-
nuTaumn nocne onepaunn PHA. B nepnog HavanbHoil peabununra-
LI1M — OT HECKOMbKKX 4acoB M A0 3-5 [Heli Nocne NepeHeceHHoro
OnepaTUBHOIO BMELLATENIbCTBA — BbICOKA BEPOATHOCTb PAa3BUTKS
peunausa @I, Kak 4acTo BCTPEYaEMOro 0CyIoXHeHus nocne PHA.
OcnoxHenus B Buge peuuamsa O moryT 6bITb CNPOBOLMPOBA-
Hbl, BO3MOXXHO, KaK MEXaHW4eCKO/i TPaBMOI YCTbEB NEro4HbIX
BEH C Pa3BUTMEM BOCMANIUTENbHbIX U CKNEPOTUYECKNX U3MEHE-
HUIA, Tak 1 conyTcTBytower natonorueit (UBC, noxxunoii Bo3pacr,
XKEHCKWIA NoN, ANUTENbHbIA aHaMHe3), KoTopast 0CAI0XHSAET nepu-
04 peabunuTauum.

B nepwopn paHHein peabunutauni HeraTUBHO MOXKET CKa3aTbCs
1 BbI3BaTh peunans O Hann4me noBTOPHLIX PHA B aHamHe3se.

Mpu M3y4eHUn xapakTepuctuk 3yéua P u gautensHoctn PQ
ObIfI0 MOKa3aHo, 4To 60SibHble 6e3 peuuansa Pl nMeT Hop-
ManbHble pUTMO3aBUCUMbIE M3MeHeHUs P n PQ. Y 60MbHbIX C
peungusom @I gnuTenbHOCTL 3y6ua P Ha 3nekTpokapauorpam-
Me [0 onepauuu A0CTArana nartonornYeckmx 3HavyeHnid u Gbina
6onblue, yem y nauueHToB 6e3 peumansa ®I1. NcxogHas anu-
TeNnbHOCTb MHTepBana PQ Tak »e 6bina 60/bLUEe Y NALUEHTOB C
peunanBoM, Yem y naumeHtos 6e3 peunansa Orl.

Nielsen J.B. et al. npu aHann3e fanHbix 288181 nuy co cpen-
HUM NepuoLoM HabnoaeHNA 5-7 NeT 06HAPYXUIIN, YTO L1 XKeH-
LLIMH UCX0AHble 3Ha4YeHus nHTepeana PQ=196 mc n 6onblue, a ans
My>4uH PQ=204 mc 1 60nbLUe OblA CBA3AHbI C MOBbILLEHHbLIM
puckom passutug O [14]. B Haweli paboTe reHAepHOro pas-
[eneHns 06cneaoBaHHbIX He NPOBOAWNIOCH, HO B 06LLENA rpynmne
MY>XHUH U XKEHLLMH UCXOAHbIE noKasaTenu PQ npu peuuamsax
TaKXe 6bl1 60NbLLUe, YeM Npu oTCyTCTBMN peuuansos OI.

MonyyeHHbIe HAMW [aHHbIe COBMNAAAOT C WCCNEeA0BaHUAMMU
Maan A. et al. [15], B KOTOPOM NpPK M3Y4eHUN PAHHWUX PeLuan-
BoB ®I1 [0 1 nocne kateTepHoi abnauuu y 46 naumeHtos ¢ Ol
C ycnewHo nposefeHHON PYA, 6biN0 BbISB/IEHO 3HAYMTENbHOE
YMeHbLLIEHNe ANnTeNbHOCTK 3ybua P. Mo MHeHWo nccneaosare-
NeR, 3TN N3MEHEHUs CBA3aHbI C YMEHbLUEHEM 06beMa ANeKTpu-
YeCKI aKTMBHOWM TKaHW Npefcepaunii nocne abnauum, feHepsaum-
eil Baryca 1 W3MeHeHNeM X0[1a 3NeKTPUHECKOro BO3OYXAEHMS NOo
npencepansam.

Kpome Toro, yMmeHbLLEHWe TePMUHANLHOIO MHAEKCA B OTBEAe-
Husx V1 n aVF , otmedeHHoe B paboTe Janin S. et al. [16] u B Ha-
LLEM MCCNnefoBaHNK, CBA3AHO C pasMepamit 1eBOro Npeacepaus.
[lenonsapusaums 3agHeil CTEHKM NEBOr0 Npeacepaus, oTpaxaro-
Las TePMWUHANbHYI YacTb 3y6bua P, Mcnonb3yetcs B KavyecTse
Mapkepa ycnewHocTh abnaunu.

BbiBoabl

1. Onepauus PHA y 60nbHbIX C NAaPOKCU3ManbHON U NEPCUCTM-
pytowen popmamu @1 BNUAET Ha ANUTENbHOCTL 3ybua P — OHa
YMEHbLLIAeTCs.

2. VlcxopHo y 60nbHbIX ¢ peuuanBamn O npoaomKnTeNb-
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HOCTb 3ybua P n anutensHoctb PQ 6binu JOCTOBEPHO 6ONbLLE,
4eM y NauMeHTOB 6e3 paHHMX peuuansoB @I, 4TO, BOSMOXHO,
NO3BOMIUT UCMONb30BATh 3T NOKA3ATENN KaK PaHHMIA NPEANKTOP
hmbpunnaumu npeacepanii nocne onepacmu PHA neroyHbIx BeH.
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SUMMARY

The aim of this study was to identify possible ECG predictors
of atrial fibrillation (AF) recurrence in the early period after
radiofrequency catheter ablation (RCA). We compare P-waves
parameters before and after radiofrequency catheter ablation. In
total 12 lead surface ECG of forty-two patients with paroxysmal
and persistent atrial fibrillation were analyzed before and after
catheter ablation. The 12 lead surface ECG was recorded on sinus
rhythm before and within 24-48 h after RCA . 13 patients out of 42
had atrial fibrillation recurrence. Patients with early AF recurrence

Information about authors:

were significantly older than patients with sinus rhythm. In the
group of patients with AF recurrence, the duration of P wave
was longer than in the group without AF recurrence. After RCA
in both groups there were observed reducing of PQ interval and
increasing of heart rate.

Key words: surface12 lead ECG, R-wave, atrial fibrillation (AF),
predictors of AF recurrence, radiofrequency catheter ablation.
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INTRODUCTION

Atrial fibrillation (AF) is the most common sustained cardiac
rhythm disorder and major cause of morbidity and mortality.

AF is the most common arrhythmia in adults. Its frequency
composes 1-2% in overall population. In the United States, 5.2
million suffer from AF, and more than 6 million in Europe. In
addition, in some cases, AF stays unidentified, and about one third
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of patients are asymptomatic and unaware of existence of AF [1].

The main complication of AF is cardiogenic thrombembolia that
increases the risk of stroke in 4-5 times. Approximately 15% of all
ischemic strokes are caused by AF with the increase to 24% at the
age of 80-89 years.

The USA spend about $ 8,700 for the patient with AF per year,
which amounts to 16 — 26 billion US dollars annually [2, 3, 4].
In connection with this, the main strategy of primary prevention
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PREDICTORS OF EARLY RELAPSE OF AF IN PATIENTS AFTER RFA

of AF is to identify patients at high risk of AF among the overall
population. This group of people includes elderly patients,
females, cardiac diseases and associated conductions.

The diagnostic possibilities of 12 lead surface ECG as predictor
of AF recurrence was shown in different reviews [5].

Despite a wide range of contraindications for the catheter
ablation there was shown the prevalence of catheter ablation
versus antiarrhythmic therapy of AF [6].

However, it is known that RFA is not always successful and 25-
30% of patients who have undergoing RCA have AF recurrence.
Therefore, it is important to determine the predictors of early AF
recurrence in this period.

According to the study [7], hemodynamic, clinical,
electrocardiographic and echocardiographic parameters (for
example, the degree of aortic and mitral regurgitation, diameter
of the LP), the technical features of the operation (the number of
RFA applications, the type of RFA, the number of reference points)
may be used to identify AF recurrence predictors. In the study
of Okumura Y. et al. and Caldwell, J. et al. as the marker of the
positive prognosis of the transferred RFA, the length of the P wave
was determined [8, 9].

Kizilirmak F. et al. also concluded that a decrease in the duration
and amplitude of the P wave is indicative of a good clinical
outcome after RFA [10].

MATERIAL AND METHODS

We reviewed the records of 12 lead surfaces ECG of forty-two
patients (61.0+11.0 years) with paroxysmal and persistent AF.
The 12 lead surface ECG was recorded by ATEC system, Russia.
All studied patients had 12 lead ECGs demonstrating sinus
rhythm performed both prior to and within 24-48 hours after RCA,
including once for 3 months after RFA.

P wave duration in the lead, P wave amplitude P in the lead
P II, the P axis (Paxis), and the P terminal force as product of
the amplitude and duration of the terminal negative part of the P
wave in lead Viwere measured and examined. The P-Q interval
and the heart rate (HR) were also analyzed. We compared P wave
parameters in all our studied patients based on pre-ablation and
post-ablation12 lead ECGs.

The electrocardiographic characteristics of the P wave have
shown in Figure 1.

Figure 1. Interval PQ and parameters of the P wave.

1-2 - duration of the P wave (Pd), 1-3 integer PQ (PQ d), 3-4

— duration of the QRS complex, 3-5 — duration of the QT. The
negative phase of the P wave has been hatched. The amplitude of
both phases (positive and negative) is determined in the P wave

RESULTS

ECG changes before and after RFA

The post catheter RFA ECG recorded 24-48 hours after
the ablation, demonstrates the preserved sinus rhythm. AF
recurrences were detected within 3 months after in 13 of 42
patients undergoing RFA. Changes in the parameters of the P
wave, duration of PQ, and heart rate of two groups of patients were
studied: groups of patients with a preserved sinus rhythm after
RFA and a group with early recurrence of AF. The characteristics
of the ECG parameters studied before (1) and after (2) the catheter
RFA are presented in Table 1.

After surgery, there was a significant increase in heart rate (<0.03),
a decrease in the duration of the P wave from 122+13.6 ms to
116+21.2 in 32 patients (P<0.03), a decrease in the duration of the
PQinterval (170.1+28.4 msto and 165.2+26.8 ms after RFA, P<0.04).
The mean values of the axis of the P wave and the terminal index
were within the normal range and did not change: MPaxis 46.3+19.0,
PTF 0.052+0.046 mm*sec. The exception was 1 patient with P axis
<0° and 4 patients with P axis >70°. The amplitude P in the second
lead averaged 1.2+0.48 mm, only one patient had more than 2.5 mm.

Table 1. The ECG-12 parameters studied before (1) and after (2)
the catheter RFA

Number of  Average

patients value (M=5) b LU
age 42 6111 34 83
HR 1 42 60+9 45 80
HR2 42 73+11 48 93
P1 42 122+14 82 154
P2 42 11721 46 154
PQ1 42 170£28 120 252
PQ2 42 165+27 114 260
Paxis 1 42 46+19 0 77
Paxis 2 42 49+19 3 90
PVid1 42 84+34 0 140
PVid2 42 74+28 0 154
PVial 42 99+23 0 111
PVia2 42 102+16 0 111
PTF1 42 113+20 0 133
PTF2 42 11421 0 136

Note: Heart rate 1 — heart rate at the time of imaging before
RFA, heart rate 2 — heart rate at the time of the shot after RFA,
P 1 —the duration of the P wave at the time of ECG recording
before RFA, P2 — the duration of the P wave at the time of ECG
recording after RFA, PQ 1 — duration of the PQ interval on the
ECG to the RFA, PQ 2 — duration of the PQ interval on the ECG
after the RFA, Paxis 1 — the direction of the axis of the P wave
on the ECG to the RFA, Paxis 2 — the direction of the axis of the
P wave on the ECG after the RFA, PV1d 1 — the duration of the
P wave on the ECG to the RFA, PV1d 2 — the duration of the P
wave on the ECG after the RFA, PV1a 1 — the amplitude of the P
wave on the ECG to RFA, PV1a 2 — amplitude of the P wave on
the ECG after RFA, PTF 1 — terminal index on the ECG to RFA,
PTF 2 — terminal index on the ECG after RFA. The bold type
indicates indicators for which the confidence factor p<0,03.
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ECG changes in patients with and without AF recurrence before
and after RFA

Patients with AF recurrence were significantly (P < 0.002) older
(69.3+7.5 years) than patients without relapses (57.4+10.4).

In the group of patients with AF recurrence, the duration of the P
wave to RFA was longer, reaching a pathological level (125.0+33.6
ms) than in the group without AF recurrence (120.3+11.6 ms),
P<0.03. The Figure 2 (a, b) represents examples of ECG patients
with AF recurrence and without AF recurrence. In a patient with
an AF recurrence, the initial duration of the P wave was 162 ms,
PQ - 196 ms, significantly exceeding these indices in the patient
without AF recurrence.

In both groups there was observed reduction of the PQ interval
after the RFA (3a, b). The Fig. 3 (a, b) shows an example of a
change in PQ in a patient with a relapse before and after an RFA
operation. In this patient, the initial duration of the PQ wave was
192 ms and decreased after RFA to 154 ms.

It should be noted that the initial duration of the PQ interval was
significantly (P<0.02) more in patients with relapsed AF than in
patients without relapses (see Table No. 2). The noted features
were not affected even by the initially increased duration of PQ
>204 ms, which was detected in 6 patients before the operation.

Calculation of average indices, including cases with initial
atrioventricular blockade of 1 st., and without these cases, did
not affect the trend of dynamics of the average values of PQ after
the operation. The duration of the PQ interval before the operation
did not have a significant effect on the development of early AF
recurrence, as only 3 patients with initially increased PQ interval
had relapses of AF.

DISCUSSIONS

Our study shows that the age of patients with the development
of early relapses of AF who underwent the RFA is significantly
older than patients without AF recurrence.

Coronary heart disease and the formation of cardiosclerosis,
arterial hypertension, leading to ventricular and atrial remodeling
and, as a result, electrophysiological, mechanical and
morphological restructuring of the myocardium [11], may explain
the high probability of AF recurrence in the patients of older group.

The frequency early AF recurrence and their significance in the
final conclusion about the restoration of the rhythm of the heart
have not been sufficiently studied. Published data characterizing
the first 3 months after the RFA, the so-called. "Blind period" is
few. However, in a study by Bertaglia et al., it was shown that 40%
of recurrence of supraventricular tachyarrhythmias occur within
the first three months after RFA, with a large proportion occurring
in the first week after RFA [12].

Similar data are given in [13], which indicates that the peak of
early AF recurrence occurs in the first few weeks after invasive
intervention and decreases by the end of a three-month follow-
up, and the absence of AF during the first weeks after RFA has a
positive prognostic value in remote observation period.

Early recurrence may be related to the period of rehabilitation
after RFA surgery. During the initial rehabilitation — from several
hours and up to 3-5 days after the surgery — the probability of
recurrence of AF is high, as the frequent complication after RFA.
Complications in the form of a AF recurrence may be triggered,
possibly, as a mechanical trauma of the pulmonary veins with
the development of inflammatory and sclerotic changes, and
concomitant pathology (CHD, elderly age, female gender,
prolonged anamnesis), which complicates the rehabilitation
period.

Figure 2, a. Patient with early AF recurrence, before RFA
HR - 59 beats/min, P — 162 ms, PQ — 196 ms,
mV=10 mm, V=25 mn/s
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Figure 2, b. Patient without AF recurrence, before RFA
HR — 64 beats / min, P — 94 ms, PQ — 120 ms,
mV=10 mm, V=25 mn/s

Figure 3, a. With early AF recurrence, before RFA
PQ-192 ms,
mV=10 mm, V=25 mm/s

Figure 3, b. The same patient, after the RFA
PQ - 154 ms,
mV=10 mm, V=25 mmy/s

In the period of early rehabilitation, the presence of repeated RFA
in the anamnesis may adversely affect and induce recurrence of AF.
When studying the characteristics of the P wave and duration of
PQ, it was shown that patients without AF recurrence have normal
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Figure 4, a. Without AF recurrence, before RFA
PQ - 158 ms
mV=10 mm, V=25 mn/s
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Figure 4, b. The same patient after RFQ
PQ - 150 ms
mV=10 mm, V=25 mm/s

Table 2. Comparative characteristics of ECG
parameters in patients with early relapses of
AF (+) after and without catheter RFA (-)

AF()  AF(x)  p sﬁa(r]{ity :]\lll:a(;t)ltv
age 57:10  69+7  0,000663 29 13
HR 1 61:8  60:12 0839497 29 13
HR 2 73:9  71+14 0505863 29 13
P1 120412 125417  0,306668 29 13
P2 118:13  115:34  0,682190 29 13
Pa1 164+29 18423 0,033145 29 13
PQ2 161425 17429 0138049 29 13
Paxis1 46:19 4620  0,949940 29 13
Paxis? 48+18  51:21 0646189 29 13
PV1d1 84:35  85:34  0,925641 29 13
PV1d2 74823 74138 0971124 29 13
PV1al 10019 97429 0613985 29 13
PV1a2 10483 97429 0202781 29 13
PTF1 115:8 10935 0442801 29 13
PTF2 112:8 11936 0387159 29 13

Note: AF (-) patients without recurrence of atrial fibrillation,
AF (+) patients with recurrence of atrial fibrillation, p-heart
rate 1 — heart rate to RFA, heart rate 2 — heart rate in RFA,
P 1 —duration of P wave to RFA, P 2 — duration of the
tooth P after the RFA, PQ 1 — duration of the interval PQ
to the RFA, PQ 2 — duration of the interval PQ after the
RFA, Paxis 1 — axis of the P wave before the RFA, Paxis

2 — axis of the P wave after the RFA, PV1d 1 — duration
tooth P to RFA, PV1d 2 — the duration of the tooth P after
the RFA, PV1a 1 — amplitude of the tooth P to the RFA,
PVia 2 — amplitude of the tooth P after the RFA, PTF 1 -
terminal index to RFA, PTF 2 — terminal index after RFA.

rhythm-dependent changes in P and PQ. In patients with AF
recurrence, the duration of the P wave on the electrocardiogram
before the operation reached pathological values and was greater
than in patients without AF recurrence. The initial duration of the
PQ interval was also greater in patients with recurrence in patients
without AF recurrence.

Nielsen JB, et al. when analyzing the data of 288181 persons
with an average follow-up period of 5.7 years, they found that
for women the initial values of the PQ interval were 196 ms and
more, and for men PQ=204 ms or more were associated with an
increased risk of AF development [14]. In our work, there was
no gender division of the surveyed, but in the general group of
men and women the baseline PQ values for recurrence were also
greater than in the absence of AF recurrence.

The data obtained by us coincide with the studies of Maan A,
et al. [15], in which, in the study of early AF recurrence before
and after catheter ablation in 46 patients with AF with successfully
performed RFA, a significant decrease in the duration of the P
wave was observed. According to the researchers, these changes
are associated with a decrease in the volume of electrically active
atrial tissue after ablation, denervation of the vagus, and a change
in the course of electric excitation at the atria.

In addition, a decrease in the terminal index in leads V1 and
aVF, noted by Janin S. et al. [16] and in our study, is associated
with the size of the left atrium. Depolarization of the posterior wall
of the left atrium, reflecting the terminal portion of the P wave, is
used as a marker for the success of ablation.

CONCLUSIONS

1. The operation of RFA in patients with paroxysmal and
persistent forms of AF affects the duration of the P wave — it
decreases.

2. Before RCA in patients with AF recurrence, the duration of
the P wave and the duration of PQ were significantly greater than
in patients without early AF recurrence, which may allow using
these parameters as an early predictor of atrial fibrillation after the
pulmonary vein isolation.
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NeroyHas apTtepuanbHas rUNepTeH3us, accouuupoBaHHas ¢
BPOX[EeHHbIMM nopokamu cepaua (JTAT-BIIC), oTHocutcs K 1
rpynne B Knaccudukaumm neroyHon runepteHsun (N1 (taén.
1), KoTOpas xapakTepuayeTcs cneayoWwmmMu KpUTepusmun: noBbl-
LUeHWe cpefHero AaeneHus B nerodHoi aptepum (OJ1Acp) >25
MM pT. CT. W leroqHoro cocyauctoro conpotusnenus (JICC) >3
el. Byna, HopmanbHoe AaBfieHne 3aKUHUBAHNS NEro4YHON apTe-
pun (O3J1A) <15 MM pT. CT., HOPManbHbIA UK CHUKEHHBIA cep-
Oe4Hbli BbIGpoc (CB), mamepeHHble N0 AaHHbIM KaTeTepusaLum
npaBblX OTAENOB Cepaua B NOKOe, a TAKXEe OTCYTCTBUE APYrux
NPUYUH AN NOBbILIEHUS AABEHUS B NEro4Hoi apTepun (3a6o-

NeBaHNS NeBbIX 0TAEN0B CepALa W NIErKNUX, XpOHMYECcKas TpoMO0-
3MO0NUs BETBEI NIErO4HON apTepun, Apyrue peakue hopmbl o
cMeLuaHHbim resesom J1I) [1,2].

TOYHbIE 3NUAEMUONIOTMYECKIME JaHHbIE 0 PACNPOCTPAHEHHOCTH
JIAT-BIC otcyTcTBytoT. M0 AaHHBIM EBPONEACKMX pPerncTpoB pac-
npocTtpaHeHHocTb JIAT-BIC coctaBnset 4-28% cpeau 60nbHbIX
¢ J1AT, 13 Hux cuHapom JiizeHmeHrepa peructpupyerca y 1-6%
nauueHTos [3].

NAT He Bcerpa conposoxaet BIC. Tak, Hanpumep, pa3BuTie
JIAT MOXHO 0XnpaaTb TONbKO Y 3% 60/bHbIX C OTKPbITbIM apTe-
puanbHbiM npotokom (OAIM), y 10-17% 60nbHbIX ¢ AedeKTOM
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mexnpefcepaHoi neperopogku (OMIMM), y nonoBuHbl nauu-
EHTOB NPU HaNMM4un fediekta MexOKesyL04KoBoA neperopomku
(AMXKI), B 90% cnyyasx npu Hanu4um fedekta aTpuoBEHTPUKY-
NSPHO NeperopoaKku My BCeX NaLMEHTOB C 06LMM apTepuanb-
HbIM CTBOJIOM [3].

Bmecte ¢ Tem, BIC asnseTcs Hanbonee 4acTon NPUYNHOIL pas-
BuTmMa JTAT B Hawen cTpaHe. o gaHHbIM Poccuitckoro permcrpa
NEr0YHONM apTepuanbHo r1nepTeH3mn U XpOHUHeCKOR TPOM60-
3M60MNYeCKO SIErO4HOI rMNepTeH3uUK, 405 B3POCbIX 60MbHbIX
NAT-BIC cocTanset 34% u 3aHMMaeT BTOPOe MECTO MO pac-
NPOCTPAHEHHOCTU cpeam Beex qpopm JTAl 1 nepBoe MECTO cpeau
accounmnpoBaHHbIx hopm [4].

KnuHuyeckas Knaccumukaums CUCTEMHO-NEr0YHbIX LIYHTOB,
accouumpoBaHHbIx ¢ JIAT, npeacTasneHa B Tabnuue 2, BKNOYaeT
cuHApoM 3ii3eHmeHrepa, JIAT, accouumpoBaHHyto ¢ npeobnaaa-
HUEM CUCTEMHO-NIEr04HOr0 WYHTUPOBAHUS KpoBK, JIAT npu men-
Kux / cny4aiiHblx fedekrax u peaugyanshyo J1AT.

Kak npasuno, nauneHTbl ¢ BIC npu Hanuyun JIAT asnstoTtca
y)Xe HeonepabenbHbIMU. EQUHCTBEHHAA rpynna 60JbHbIX, KOTO-
pble MOrYT 6bITb MOABEPrHYTbI XMPYPrUYECKOM WK 3HA0BACKY-
NAPHON KOppekunu — 310 nauueHtsl ¢ JIAT, CBA3AHHOW C npe-
06nafaloLLMM CUCTEMHO-NEr0YHbIM LUYHTMPOBAHMEM KPOBW Npu
HaNN4UU CPeAHUX U 60bLUNX [eDEKTOB, NMPK KOTOPbIX JIEro4HOE
cocyauctoe conpotusnenue (JICC) nosbiweHo ymepeHHo. Mpo-
BEJleHNEe OMnepaTMBHOIO BMelLaTenbcTBa onpasgaHo npu JICC
<2,3 eauHu, Byna n npotusonokasaHo npu J1IGC >4,6 eauuuy
Byza; npn npoMexxyTo4HbIX 3HAYEHMAX MOXET ObITb OMpesesieHo
[ONOJTHUTENbHO, OCHOBbLIBASACH HA OMbITE XUPYPrUHECKOro LeHTpa
(tabn. 3) [1]. Y nauneHToB C CUHLPOMOM JM3eHMeEHrepa onepa-
TWBHOE BMeELUATEeNIbCTBO NMPOTUBONOKA3AHO, TaK KaK YCTPaHeHue
(OYHKLIMOHUPYIOLLIETO LLYHTA HEN30EXHO NPUBELET K neperpyske
npasbIX OTAEN0B CEPALA, NPABOXESYL04KOBON CEepAEYHON Heao-
CTaTO4HOCTM U rmbenn nauuneHTa. Y 6onbHbIx ¢ JIAT, cBA3aHHON

Ta6nuua 3. PekomeHaauuu nNo KOPPEKUUN BPOXAEHHbIX
NOpPOKOB C NPEUMYLLECTBEHHbIM CHCTEMHO-
NeroYHbIM HanpaBNeHWeM LIYHTUPOBAHUA KPOBM

JICC Wupeke JICC Knacc 1 ypoBeHb

(Wood) (Wood x m?) Mokasatina [10Ka3aTeNbHOCTH
<23 <4 Ja lla C
>4,6 >8 Het lla C
Ha ycmoTpeHue
23-46 4-8 LieHTDa lla C

¢ manbimu gedpektamu (VXK <1 cm u OMIM <2 cm), xupypru-
yeckas Koppekuus Mano3ddeKTUBHA 1 NO3TOMY SKCMepTaMu He
pekomeHayeTcs, a y 60nbHbIX C pe3uayanbHon JTAl He 06CyX-
naetcs. Takum 06pa3om, npakTU4eckn Bcem naumentam ¢ JIAT-
BINC Heo6x0aMMO Ha3Ha4YeHMe NOCTOSHHOr0 MeJUKaMeHTO3HOro
neyeHns.

OCHOBY NeKapCTBEHHOM Tepanuu COCTaB/AET Tak Ha3blBaemas
NAT-cneumndunyeckas Tepanus. ns nevenus 6onbHbix JIAM-BINC
MOTrYT UCMOMb30BATLCA JIEKAPCTBEHHbIE Npenapatsl, BO3AeNCTBY-
foLLMe Ha TpU Hanbonee U3yYeHHbIe B HACTOALLEE BPEMA narore-
HeTn4eckne mexaHusma oopmuposanus J. B PO 3apeructpupo-
BaHbl Npenaparbl, BUSAIOLLME HA YPOBEHb 3HAOTESIMHA (603EHTaH,
ambpu3eHTaH 1 MauuTeHTan), okcuaa asora (NO) (cungeHadpun n
puoLMryar) u akTUBUPYHOLLME NPOCTAHOMHbIE PELLENTOPbI (MHra-
NALNOHHbIA UNONPOCT).

BONbLIMHCTBO paHLOMU3MPOBAHHBIX KIMHUYECKUX MCCneno-
BaHuin (PKW) npoBefeHo y nauneHToB ¢ CUHAPOMOM JM3eHMEH-
repa. MauneHTbl ¢ ManbiMu fedekTamn 1 ¢ peamayanbHon JTAT
BKNtoYanuch Bo mMHorne PKI, nposogumble ansa 60nbHbIX JIAT.
MpumeHeHue JTAT-cneundryeckon Tepanumn NpakTU4eckn He ns-
Y4EHO NUWb Y NaUMeHTOB C 60MblUMMK feddeKTamMmu U NpenmMy-
LLIeCTBEHHbIM LUYHTUPOBAHWEM KPOBM B MOKOE CfieBa Hanpaso.
970 06YCIOBSIEHO TEM, 4TO, BO-MEPBbIX, Y PAAA TaKMUX NaLuyueHToB
eLLe MOXXHO MPOBECTU XUPYPrYecKyo KOPPEKLMIO NOpPoKa, a BO-
BTOPbIX, MPU HA3HA4YeHUM NATOrEHeTMYeCcKOro npenapara ectb
NoTeHUMaNbHas BOSMOXXHOCTb YBENMYMTbL 06bEM KPOBU, Nonaga-
IOLLNIA B JIEFOYHYI0 apTepuio, TeM CaMbIM aKTUBUPOBATb Kackaj
NaToNorMyeckUX Peaxuuil, BKNIOYALWMX 3HA0TENNANbHYI AUC-
(byHKLMI0, Nponudepaunto, NPOKOArynsHTHbIE peakuun u Tak
Jarnee, 4T0 MOXET YXYALWNTb CUTYALMIO.

B HacTosLee Bpems HanbonbLUYIO OKa3aTeNbHY 6a3y y aToil
KaTeropum 60J1bHbIX UMEeT 603eHTaH N0 UTOraM MHOMOLEHTPOBO-
ro, BONHOIO CNenoro, paHAOMU3UPOBAHHOIO, NaLe60-KOHTPO-
nupyemoro uccneposanus BREATHE-5 (Bosentan Randomized
trial of Endothelin Antagonist THErapy-5) [5]. bo3eHTaH — He-
CENeKTUBHbIA aHTarOHUCT peLenTopoB aHAoTenuHa (APJ), 6no-

Tabnuua 2. Knuinveckasn knaccupmkawmsa BPOXAEHHbIX CUCTEMHO - JIErOYHbIX LYHTOB, aCCOLMMPOBaHHbIX ¢ JIAT

[MauneHTbl C 60AbLIMMN BHYTPU- 1 BHECEPLEYHbIMM AeheKTamu, y KOTOPbIX BCAEACTBME NPO-

CuHApOM dit3eHMeHrepa

rpeccupoBaHus 3a60neBaHNs 0TMeHanoch BodpacTtanue JIGC, 4To npuBeno K hopMMpPOBaHUID
[BYHANPaBIEHHOr0 NOTOKA WX NPABO - NEBOIO LUIYHTMPOBAHUA KPOBW. [N HUX XapaKTepHO Ha-

NNYUE LIEHTPANbHOrO LiMaHo3a, BTOPUYHOMO 3pMTPOLIMTO3a M NONUOPraHHON He0CTaTO4HOCTH.

JIAT, accounmpoBaHHas
Il ¢ npeobnagaHnem CMCTeMHO-
NEr0YHOrO0 LYHTMPOBAHNA KPOBN

BkntoyaeT cpefgHue u 6onblune aedekTbl, npu KOTOpbIX JICC NOBbILWEHO YMEPEHHO, B
OCHOBHOM COXPaHSIETCA CUCTEMHO-JIEr04HbI MOTOK KPOBU. B MOKOE LiMaHo3a Her.

OtmeyeHHOe noBbiwweHue JICC npy Hanuyum maneHbknx AedekToB (06b14HO AedheKTb

Il JIAT npu Menkux / cnyyaiiHbix aedextax

MM <1 cm 1 gechektbl MMM <2 cm, u3mepeHHble npu nomoLy 3xoKr), KoTopble camo-

CTOATENbHO He 06bACHAT NoBbiweHue JICC. KnuHnyeckas kapTuHa cxoxa ¢ W,

v/ JIAT nocne nposeaeHus
KOppUrnpyHoLLieid onepawnn

Koppekuus BIC 6b1na npoeaeHa, oaHako JTAT peructpupyercs cpasy nocre one-
pauuu uan NosBIAETCA CNYCTS MeCALbl /rofbl NPX OTCYTCTBMN 3HAYUMBIX MO-
CNeonepaLnoHHbIX 0CTATOYHbIX MOBPEXAEHUIA U BPOXKAEHHbIX 1eCHeKTOB
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Kupytowmin o6a tuna peuentopos (3TA n 3TB). B uccnepoBaxue
ObINO BKNKOYEHO 54 naumeHta ¢ cuHapomom JdideHmeHrepa il
(byHKUMOHanbHOro knacca (®K) no knaccudpmkauum BO3, u3
KoTopbIX y 67% wumenacs JIAT scnepcteue OMIIMN, y 24% Benen-
cteue ANVIKIT u y 9% codetanue AMMMN+QMXKI1. bonbHble 6b1n
paHgoMM3MPoBaHbl 2:1 4na npuema 603eHTaHa B Ha4anbHO J03e
62,5 Mr 2 pasa B [1eHb B Te4eHue 4 Hefienb C NocneayrLwum yBe-
nuyeHnem Oo3bl 4o 125 Mr 2 pasa B ieHb U Ans npuema nnaueoo.
K 16-011 Hefiene nevyeHns 603eHTaH NPOAEMOHCTPUPOBANT CHIKE-
Hue JI1C (-472 auHxcek/cm®, p = 0,038), cpeaHee aasnexue B J1A
(4J1Acp) (-5,5 mm pT. cT., p = 0,036) 1 yBennyeHue TONEPAHT-
HOCTW K (PM3UYECKUM Harpy3kam: AUCTaHLMS B TeCTe 6 MUHYT-
HOM xofbbbl (T6MX) ysenmymnace Ha 53,1m, p = 0,0079. 35%
60JIbHbIX U3 TPYNMbl aKTUBHOW Tepanun npoTue 13% n3 rpynnebl
nnaue6o ynydwunn ®©K go Il, n Tonbko y 3% npotus 6% 60nb-
HbIX 3aperncTpupoBaHo yxyawenne ®K go IV. Mpu atom Tepanus
003EHTAHOM He YXYAllana HacblleHne KpOBM KUCIOPOAOM U Xa-
paKTep130Banach XopoLlen NepeHOCUMOCTbI0.

37 NauueHTOB NPOJOMKMIN HabNOJEHNE B PaMKaxX OTKPbITOI
(hassl 00 24 Henenu Tepanuu. B rpynne, nony4asLuen paHee nna-
11e60, ObINO 3aperncTpMpoBaHo yBennyeHne auctaHumum B T6MX
Ha 33,2+23,9 m; B rpynne, paHee nonyvawoLlein akTUBHYIO Tepa-
MU0, JONONHUTENbHBIA NPUPOCT cocTaBun 6,7+10,0 m, cymmapHo
3a Becb nepuoa HabnoaeHuns 61,3+8,1 m. K KoHuy nccnenoBaHus
64,9% 60nbHbIX Umenu Il K 1 35,1% — octasanuch B Il K.

Pesynbtathl uccnegosanns BREATHE-5 no3sonunu pekomeH-
[0BaTb 603EHTaH ANS NeYeHUs NaLUeHTOB C CUHAPOMOM Jii3eH-
meHrepa npu ®K lll no knaccudmkauum BO3 ¢ knaccom u ypos-
HeM [loKasarenbHoli 6asbl IB [1,2].

Maumentsl JIAT-BNC, B TOM Yucne 17% ¢ CUHAPOMOM JN3EH-
meHrepa, Il ®K 6binn BkntoyeHbl B PK EARLY Hapsay ¢ naum-
eHTamn apyroii atuonorum JIAT. Cnycta 24 Hepenu Tepanum
ObISI0 3apPerucTpMpoBaHo aoctoBepHoe cHimkeHue J1CGC (-22,6%,
p<0,0001), 6611 0TMeYeH npupocT guctanumn B T6MX +19,1 m,
YTO 0Ka3anocb HeAOCTATOYHbIM AN AOCTMXKEHMS CTaTUCTUYe-
CKOi1 3HaYMMOCTH [6].

B koHue 2015 1. B P® 6bin 3aperncTpupoBaH HOBbIA HECENeK-
TWUBHbIA aHTarOHUCT PeLenTopoB 3HAOTENNHA MALMTEHTaH Ans
neyveHust 6onbHblx ¢ JIAT HI-IIl ©K, B TOM Yucne Ang naumeHToB
C npocTbiMu HekopperupoBaHHbiMu JIAT-BIC. Co3gaHue wma-
UUTEHTaHa ABUMOCL PE3YyNbTaTOM WHTEHCWUBHOMO MOMCKA HOBbIX
NEeKapCcTBEeHHbIX NpenapaTos, Npu Kotopom 6onee 2500 monekyn
ObISIN CUHTE3WPOBAHbI W MCCNEA0BAHbI B OTHOLLEHMM aKTUBHOCTH,
apdekTuBHOCTM 1 npodhuns 6e3onacHocTn. OcHOBHasA 3adava
COCTOS/1a B TOM, YTOObI HANTU MOJEKYNY C 60/ee BbICOKOW a-
tbekTnBHOCTLIO Npw JTAT, a TaKxe ¢ 6naronpuATHbIM npounem
0€30MaCHOCTI 1 NEPEeHOCUMOCTU, C MUHUMATBHBIMIA PUCKAMN
Pa3BUTUSA HEXeNaTeNbHbIX ABNEHNIA, 0COOEHHO B OTHOLLEHWN aK-
TUBHOCTMN NEYEHOYHbIX (DEPMEHTOB.

MauunTeHTaH B CpaBHEHUW C APYrMMU NPeACTaBUTENSMU Knac-
ca APJ o6namaet Takumu (PU3MKO-XUMUYECKUMU CBOMCTBAMMN,
KOTOpble CMOCOBCTBYIOT NMPOHWKATb B TKaHW. B akcnepumenTe
ObII0 NOKA3aHO, YTO NOTEHUMAN NPOHUKHOBEHUS B TKAHU Y Ma-
umteHTaHa B 600 pa3 6onblue, 4em y ambpuseHTaHa v B 60 pa3
Bbille, 4em Yy 603eHTaHa [7]. Bpema cBA3bIBaHUA MaLMTEHTaHa
C peuenTtopammn-muiuenammn (T1/2) 8 15 pas 60sbLue no cpasHe-
HUIO C aMOPU3EHTAHOM U 6O3EHTAHOM, YTO MO3BONAET COKPATUTD
KpaTHOCTb npvema [0 1 pasa B cyTku [8]. MaumteHTaH ocTaetcs
BbICOKOAKTMBHbIM NPU MOBbILLEHHON KOHUeHTpauun ET-1 B oTnmn-
yue OT aMmbpu3eHTaHa 1 603eHTaHa [8], YTo ABNAETCA Ype3Bblail-
HO akTyanbHbIM npu J1AT.

Mo3uTnBHbLIE 3(PCEKTbI MaLUTEHTaHa ObINKU NOKa3aHbl B KPYyn-
HOM MHOrOLIEHTPOBOM [JBOWHOM CRenoMm, nnaue6o-KOHTPOIU-
pyemom uccneposaHuin SERAPHIN, HanpaBneHHOM Ha OLEHKY
3a6051€BaEMOCTM 1 CMePTHOCTM y nauueHToB ¢ JIAT [9]. B wuc-
crnefoBaHuMe ObINO BKNOYEHO 742 naumeHTta, U3 KoTopbix 8,7%
Obinu 60NbHbIE C pe3uayanbHon JIAI mocne Xupypruveckon
Koppekumn npocTbix fedoektos (AMMM, OAMXKI, OAM). CpefgHuit
BO3pacT coctasun 46,6+16,3n; 52,5% umenn I/l ®K, 47,5% I/
IV ®©K. lMauueHTbl 6bIIM paHOIOMU3NPOBaHLI B Tpynnbl B COOT-
HoweHun 1:1:1 n nonydanu 3 mr unu 10 Mr mauuTeHTaHa unu
nnaue6o oAuH pa3 B AeHb. [puyem 60blie NONOBUHbI NALMEH-
TOB (63,7%), BKNOYEHHbIX B UCCNELOBaHNE, HAXOAUUCh Ha CTa-
6unbHo JTAT-cneundnyeckoii Tepanumu Kak MUHUMYM B TEHEHUN
3 MecsueB 0 paHaomusaumn uHrubuTopamu docdoanacrepa-
3bl TMNA 5 (N®L35) (61,4%), nepopanbHbIMU / UHTANSLUOHHBIMU
npoctaHongamu (9,4%), 6nokatopam KanbLyeBbIX KaHanos mnu
L-apruHuHOM.

[TepBNYHOI KOHEYHOM TOYKOW ObINO BPEMA [0 HACTYNeHUs
NepBoro Co6bITMS, BKMKOYAKOLWEr0 CMEPTb OT BCEX MPUYUH UMK
npeacepaHy0 CenTOCTOMUIO, UM TPAHCNIAHTALMIO NIErKMX, Un
NOTPEe6HOCTb B HA3HAYEHWNM BHYTPUBEHHON / MOLKOXHOI Tepannu
npoctaHoungamu wunu gpyroe yxyawenue JIAI (yxygweHne OK
UNK NpaBOXeNyao4yKoBas [LeKOMMeHcauns + YXyAlleHue Amc-
TaHumn B TBMX >15% + noTpe6HOCTb B 3cCKanauuu Tepanum —
npucoegnHeHue apyroro JIAl — cneunduryeckoro npenapara unu
napeHTepanbHOro AuypeTuka).

B pesynbTate uccnenoBaHus 6oina nokasaHa cnocobHOCTb Ma-
UuTeHTaHa B fo3e 10 Mr B CYTKM CHMXATb PUCK BO30OHOBNEHUSA
He6NaronpuATHbIX COOLITUIA U cMepTK Ha 45%. Ha 55% cHuxa-
nacb 3a60/1eBaEMOCTb U CMEPTHOCTb NPU Ha3HAYEHUM MaLNTEH-
TaHa B Ka4yecTBe MOHoTepanuu 1 Ha 38% — npu Ha3HA4YeHUn ero
B Ka4yecTBe BTOPOro npenapara. bbino 3apernctpuposaHo 49,8%
CHWXEHWE 4aCToTbl rocnutanuaaLuni, cesdaHHbix ¢ JIAl, n 52,3%
— CHUDKEHWe KONMYecTBa AHeW rocnutanusauun. lpu oLeHKe
BTOPUYHbIX KOHEYHbIX TOYEK K 6 MecsLy Tepanii BbIiBNEH Npu-
pocT anctaHuum B T6MX Ha 22,8m (p=0,007), npn atom 6onee
3HAYUMO AucTaHumMs ysenuyunack y nauneHtos c lII/IV OK (+37
M), npu /Il OK (+12,3 m). Yny4wweHne OK BbifBneHo y 22% 60rb-
HbIx (p=0,006). Mpu oLiEHKE reMOANHAMUYECKUX NOKa3aTeseii no
CPABHEHUMIO C TPynnoii nnauebo MaLUTEHTAH 3HAYMMO CHUDKAN
JICC v yBenu4msan cepaeyHblii uHaekc (CU): TepaneBTUYECKUIA
3(bheKT, CKOPpeKTUpOBaHHbIN Ha nnaue6o, coctasun 61,5%
(97,5% OW: 51,0, 74,3) n 0,63 (97,5% [OW: 0,28, 0,97), cooTBeT-
CTBEHHO.

MauuTteHTaH MmeeT onTMManbHbld Npoduns 6e30MacHOCTM.
Tak, npu Ha3HavyeHun ero B aose 10 Mr B CyTKM 4actoTa pas-
BUTUS nepudepuyeckux 0TekoB 6bina CONOCTaBMMA C Fpynmnon
nnaueéo (44% npotus 45%, COOTBETCTBEHHO), 6osiee 4yem 3-X
KpaTHOE YBeNIMYeHne YPOBHSA BepXHei rpaHuubl Hopmbl (x BIH)
NEeYeHOYHbIX TpacaMMHA3 3aperucTpPUPOBaHO PEXeE, YeM B rpynne
nnaueéo (3,6% npotus 4,5%, COOTBETCTBEHHO), HE3HAYUTESIbHO
yaule peructpupoBanoch >3-x BIH neyeHO4HbIX TpaHcamuHas
B co4eTaHun ¢ > 2-x BI'H yposHem 6unupybuna (2,1% npotus
1,7%, COOTBETCTBEHHO). [losBNIeHMe aHeMuUn 6blN0 eANHCTBEH-
HbIM KpUTEPUEM, PETUCTPUPYEMBIM YaLLe NPK NeYeHUN MaLUTeH-
TaHoMm (13,2% npotus 3,2% npw nnaue60), 04HaKo 4N 60SIbHbIX
JIAT-BIC XxapakTepHO 3Ha4UTeNIbHOE MOBbILLIEHNE YPOBHS reMo-
rNo6MHA U 3PUTPOLUTOB, B CBSA3N C YeM 3TO NOO6OYHOE AeACTBUE
eLLe He UMEET KIMHUYECKOI OLEHKN.

B HacToslLlee BpeMS yxKe NOSBUAMCL NepBble Pe3yNbTaThbl 3a-
MeHbl CTabUNbHOW Tepanuu 603eHTaHOM Ha MauuTeHTaH [10].
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Tabnuua 4. IhdrekTbl nepekntoyeHus 6onbHbIx JIAT-BIC ¢ Tepanum 603eHTaHOM Ha MaUMTEHTaH

dakTopbl, onpefensIoLwue Nnporios bo3eHTaH MauutenTan p
[ocnuTannaaums B CBA3M C CepPLeYHOI HeJ0CTaTOYHOCTBIO®, % 7,5 2,5 0,50
CuHKonanbHoe cocTosHNE, % 2,5 2,5 1,00
®K no BO3 Il unn 1V, % 48 23 0,004
T6MX, MuHSD 394125 397+123 0,79
Sa02, %, VKL 87 [81-93] 85 [81-94] 0,42
®epputuH, Hr/n, NKLL 45 [22-89] 63 [28-110] 0,41
NT-proBNP, Hr/n, VKLU 723 [311-1328] 488 [215-1291] 0,02
TAPSE, mm£SD 19+4 215 0,002

lMpumedarne: VIKLL — nHTepkeapTuibHas Lwmpora; SD — cTaHAapTHOE OTKIIOHE-

Hue; TAPSE — cucTOnmM4ecKkoe CMELLIBHNE TPUKYCIINAATTbHOIO KObLia

Tak B MHOroLgHTPOBOE NPOCNEKTUBHOE KOrOpPTHOE WCCIefoBa-
Hue 6bio BKYeHo 40 naumeHTtoB ¢ JIAT-BMC (cungpom 9it-
3eHMeHrepa 75%, ¢ CUCTEMHO-TEr04HbIMU WyHTamMm 7,5%, C He-
6onbwmmn gedektamu 2,5% u ¢ pesugyansHoi JIAT 15%) [11].
9TV NaLMeHTbl paHee Noy4yanu 603eHTaH B TeHeHWe ANNTENbHOIO
BPEMEHN (MeAnaHa AnnUTeNbHOCTU cocTasuna 7,2 roga). 3ameHa
603eHTaHa Ha MauWTeHTaH ocyLlecTBnsnacL nocne 24 4acosow
0TMeHbl. CnycTs 6 MecsALeB Tepanun MaLUMTEHTAHOM 3aperucTpu-
POBAHO 3HAYMTENbHOE YMEHbLUEHWE MPOLEHTA THXENbIX nauu-
eHToB ¢ IlI/IV ®K (23% npotus 48% ucxogHo, p= 0,004), cHu-
xeHue yposHa NT-proBNP ¢ 723 (311-1328) no 488 (215-1291)
(p=0,02), yBenu4yunacb CUCTONMYECKAA 3KCKYPCUSA KOMbLA TPUKY-
cnupaneHoro knanaua (TAPSE) (215 npotus 19+4 mm, p=0,002)
(tabn. 4). B uccnegosaHun 40% nauneHTOB UMENN CUHLPOM
[layHa, 4T0, BEPOATHO, MOrNO NOBNUATL HA OTCYTCTBKE NPUPOCTa
anctadumn B TEMX. Mocne nepexoja Ha MauUTEHTaH Cepbe3HbIX
HeXenaTeNibHbIX ABIEHNIA 0TMEYEHO He 6bI0. 3aperncTpupoBaH
OJWH NeTaNbHbIA UCXOA N0 NPUYKHE Cencuca.

Ewle B 0HO NpoCneKTNBHOE OTKPLITOE UCCnefoBaHue Herbert
S. ¢ coasTopamu (2017 r.) [12] 6b110 BKIHO4eHO 15 B3poCnbIX
naumenTos ¢ JIAT-BIC B Bo3pacte 38 (23-61) nert, 46,7% u3 Ko-
TOPbIX ObINN XEHLUMHbI, 8 NaUMeHToB ¢ cuHapomom [ayHa. Y 8
NaLMeHTOB UMENCcs CNoXHsblit BIC, 4To BCTpeYaeTcs [OCTaTO4HO
penKo B KIMHUYECKUX UCCNeA0BaHUsAX. 9 naLneHTOB paHee nony-
yanu 603eHTaH, B TOM yucne B KombuHauum ¢ NP5, 2 naum-
eHTa nonyyanu moHotepanuio N®OI35 n 4 paHee He NEYNNIUCE.
Meganana nepuoga Tepanuu MauuTeHTaHom coctasuna 289 (0-
694) nHeli. B pesynbTare uccnefoBaHus 6bIn0 NOKa3aHo A0CTO-
BepHoOe yBenuyeHue guctaduum B TBMX ¢ 286 (120-146) o 360
(150-450) metpoB (p<0,05) HecMoTps Ha 60MbLLOE KONIMYECTBO
BKMIOYEHHbIX NALNEHTOB C cuHapomom [ayHa. Meanassl OK, ca-
Typauuu aptepuanbHoi Kposm (Sa02) B NOKOE W NOCSe Harpy3Ku,
MHAeKC oablwkn no bopry, TAPSE nmenu TeHAeHUMIO K ynyuLue-
HUIO, OJJHAKO He Habpanu CTaTUCTMYECKON 3HAYMMOCTH.

lMNepeBoa Ha MauuTeHTaH y B3POCHbIX nauuentos ¢ JIAM-BMC
B 6ONbLIMHCTBE C/ly4aeB MepeHOCUIICA XOpOLUO, C YAOB/ETBO-
PUTENIbHbIMU MOKasaTensmu catypauum KpoBW KUCNOPOZOM W
06HaZeXMBAIOLLMMYN  pe3ynbTaTamMmn  OLEHKN 3(PEKTUBHOCTM.
HapyweHnii  oyHKUMOHANbHbIX NPO6 MNEYEHW WU CHUKEHMS
YPOBHSA remorno6unHa BbIsiBNIEHO He 6b1y10. bbin 3aperncTpupoBaH
1 netanbHbIN nexogd cnycts 10 gHeit feveHns y naumnenTa IV ©K
¢ ucxopHon Sa02 67%; 2 nauuenTa 611K UCKITIOYEHbI: 1 cnyyai
13-32 N060OYHOI0 3gppeKkTa (ChiMb), BTOPON 13-3a HECOOMOLEHNS
CXeMbl Ne4eHUs B CBA3M C Npobnemamu 06y4eHUs npu cCUHApome
JayHa.

K coxanenuo, KpynHoe (n=226) MHOrOLEHTPOBOE [BOWHOE
cnenoe paHAOMU3NPOBaHHOE Nnaue60-KOHTPONMPYeMOoe 1ccne-
posanne MAESTRO (MAcitentan in Eisenmenger Syndrome To
RestOre exercise capacity), crapTosasiiee B 2013 r., 4OCPO4HO
3asepLumnock B asrycte 2016 r. B CBA3W C OTCYTCTBMEM [0CTO-
BEPHOW NONOXUTESIbHOW JUHAMUKMN B OLEHKe auctaHumn B T6MX
Ha (pOHE NPOBOAMMON Tepanuu mauuteHTaHom 10 Mr B CyTKu
npoTue nnaue6o y 6onbHeIX ¢ JIAM-BMC. bbino nokasaHo 20%
CHwkeHue ypoBHA NT-proBNP (p=0,006), cHuwxeHue uHaekca
NCC -409,8 puH-cek/cm%/m? npoTuB +79,4aMH-cex/cm®/m? y nna-
ue6o (p=0,018) [13].

Ecnn nposoguTh napannenb C pesynbTatamu UCCReA0BaHUN
BREATHE-5 n EARLY, TO CTaHOBATCA 04€BMAHLIMW HepocTar-
K ausaiiHa ncenegosannsg MAESTRO. B Hero 6bino BKOYEHO
59,7% 60onbHbIX co Il ®K, B Toxe Bpems B BREATHE-5 Bce na-
umeHtbl 6binn 1l OK. B nccnepgosaHun EARLY, B KOTOpOM yya-
CTBOBANN UCKNIOYMTENBHO NauneHTbl co || @K, Takxe He yaanoch
JOCTUYb CTATUCTUHECKOI 3HAYMMOCTN anHamukn B TBMX. Kpome
Toro, B uccneposanunm MAESTRO ponyckanoch BKYeHME na-
LMEeHTOB, MonyyarLwmx npenapatsl u3 rpynnel O35 (27,4%).

Takum o6pasom, aHanusupys utorn nccnegosanus MAESTRO
MOXHO 3aKJTH04UTb, 4TO B HErO ObIIN BKITIOYEHbI 3aBejOMO 60ee
Nerkne naumeHTbl, a Y4nUTbIBaA HU3KYH CKOPOCTb MPOrpeccupo-
BaHus 3ab6onesanus y 60nbHbIX ¢ JIAT-BIC, 4acTb U3 KOTOpbIX
yXXe nosiy4ana neyeHune, BepoATHO TpebyeTtcs 6onee ANUTENbHBIN,
4eM 16 Hefenb, Nepuoj HaboAeHus.

Ewe oauH npeactasutens knacca AP3 ambpu3eHTaH SBnseTcs
CENeKTUBHbIM MO OTHOLLUEHWIO K PeLentopam 3HA0TennHa Tuna
A. B OTKpbITOM NpOCNEKTUBHOM OAHOLEHTPOBOM nnave6o-He-
KOHTPOSIMPYEMOM MCCNefoBaHuK y 17 nauueHToB ¢ CUHAPOMOM
Ji3eHmeHrepa cnycta 163+57 fHA ObINO BbISBMEHO [OCTOBEp-
HOe ynyylleHne aucTtanumm B TBMX ¢ 389+74 no 417+77 meTpos
(p=0,03), 2 naumenta u3 15 ynyqwunn OK. He 6b110 BbISBNEHO
3HA4YMMOro OTPMLATESIbHOr0 BO3LENCTBMA Tepanuu ambpu3eHTa-
HOM Ha ypoBeHb remorno6buHa (p=0,11) n Sa02 (p=0,75) [14].
Mpu gonrocpoyHom HabmogeHun (8o 2,5+0,5 net) npu cpasHe-
HUM C MUCXOOHbIMW W KPATKOBPEMEHHbIMW pe3yfnbTatamMu 6bina
0TMeyeHa cTabunbHOCTL nokasaresnei Sa02, remorno6uHa n K.

[ns Bo3aencTeusa Ha gecpuumt NO B HacTosLLee Bpems npume-
HAKTCA UHMMOUTOPLI pocdoamacTepassl Tuna 5 (MPO3I5) u ctu-
MYNATOPbI PacTBOPUMON ryaHunatumknasbl. lepsble 610KMpyeT
®93-5, cHMxKaa pacnag LMKINYECKOro ryaHo3amHMoHod)ocgata
(UrM®). KpynHbix nnaue6o-koHTponupyemblx PKN ¢ O35 y
6onbHbIX JIAM-BINC He npoBoawnock. EAMHCTBEHHbIM ABOMHBIM-
CnenbiM, NNaLe6o-KOHTPONUPYeMbIM 12 HeflenbHbIM UCCNea0Ba-
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HUEM NO NMPUMEHEHW0 cungeHadouna y naumeHTos ¢ JIAI aBnsercs
SUPER-1 (Sildenafil Use in Pulmonary Arterial Hypertension), B ko-
TOPOE B TOM 4UC/Ee BbINO BKIOYEHO 7% NALMEHTOB C pe3uayarb-
Hom J1AT. Mo pe3ynbTatam Tepanuu 66110 NOKa3aHO JOCTOBEPHOE
yBenuyenune guctaHuyum 8 T6MX (p<0,0001), cepaeyHoro Beibpoca
(p<0,05), cHuxenue J1GC (p,0,0001) n AJTA cp (p<0,05). BmecTe ¢
Tem, cybaHanmsa y 6onbHbIX ¢ BINC nposefeHo He 6bino [15].

Ony6rnukoBaHbl pesynbTaTbl psga nnauebo-HeKOHTponupye-
MbIX paboT, Hanbonee KPYnHbIMK U3 KOTOPbIX ABASIOTCS paboThl
13 Kutas. B nepBoil B OTKPbITOE MHOMOLEHTPOBOE WUCCNeaoBa-
HMe 6bIN0 BKOYeHO 60 nauueHToB, B TOM yucne 48 ¢ cuHApO-
MoM 3n3eHmeHrepa, 4 ¢ peanayanbHoii JIA, 8 ¢ npo4nmu BMC.
CnycTta 12 Hegenb Tepanuu cunaeHadounom 75 mMr B CYyTKM Bbi-
ABJIEHO [OCTOBEPHOE ynydweHne guctaHumn B T6MX (+50,95 m
[42-69], p<0,0001), ymeHblueHue oabiwkiu no bopry (-0,47 6an-
na, p = 0,03), AJ1Acp (-6,42+13,36 mm pT cT, p = 0,0002), JICC
(-518,28+759,05 aunH-cex/cm3/m?, p<0,0001) u ysenuyenue CU
(+1,09+4,38 n/mun/m?, p <0,0001). B obLueit cnoxxHocTn 43,34%
nauueHTos ynyywmnm ®K:y 21,67% (MCXOLHO He OAHOMO naum-
eHTa) OK yBennyuncs go |, CHU3MI0Ch KOIMYECTBO NALMEHTOB C
I ®K ¢ 22% [0 10% n IVOK (Hu ogHoro npoTtus 3%) [16].

BTopoe OTKpbITOE MHOrOLEHTPOBOE MCCrefoBaHne 6bino 60-
nee NpoAo/KUTENbHBIM. B Hero 6b1110 BKIOYEHO 84 nauueHTa c
cunapomom AnseHmenrepa lI-Ill K. Cnycts 12 mecaues Tepanuu
cunaeHadomnom 60 Mr B CyTKM BbISIBNIEHO [OCTOBEPHOE YBENMYe-
Hue aucTaHuun B TBMX (+56Mm [42-69], p<0,0001), Sa02 (+2,4%,
p <0.0001), cHuxerne [J1Acp (-4,7 (-7,9;-1,5) mm pT. cT., p <0,001),
nnaekca J1CC (-774 (-314;-634) nuH-cek/cm®/m2, p<0,0001) [17].

Puouuryar asnsetcs npeacTaBMTENIeM HOBOrO Knacca fekap-
CTBEHHbIX NpPenapaTtoB — CTUMYJATOPOM PACTBOPUMON ryaHU-
naruuknassl (prl). Puouuryar cnocobeH nosbillate 6UOCUHTES
urMao asyms nytamu: NOCpeAcTBOM NpsAMON ctumynsaumu prid
nogo6Ho NO, a TakXe MyTeM MOBbILUEHMS YYBCTBUTENbHOCTM
UM® B ycnoBuaAX HU3KUX KOHLEHTpaumid aHgoreHHoro NO, yTo
BbIFOAHO OTNNYAET ero oT cungeHaduna.

Puouuryart 6bin n3yveH B 12 HeienbHOM paHA0MU3MPOBAHHOM,
OBOHOM  CNenoMm, nnaue6o-KoHTPONUPYEMOM  UCCRe0BaHNN
PATENT y nauuenToB ¢ JTAT. B nocnenytouem 6bin npoBefeH cyba-
Hanmu3 ans 6onbHbIX JTAT-BIIC [18]. 35 nauneHTam ¢ pesuayanbHom
JII nocne koppekuumn BMC (OAMMMN 40%, OMXKIT 34%, OAN 23%,
Apyrue nopokn 3%) HaszHa4ancs puouuryar rno Cxeme ¢ TuTpauuei
n03bl 0T 1,5 10 2,5 Mr x 3 pa3a B JieHb. bbIfo NOKa3aHO 3HAYUTESb-
Hoe cHuxkeHue yposHA NT-proBNP (-164+317; nnaue6o -46+697
nr/mn), JICC (-250+410; nnaue6o -66+632 aAuH-cek/cm®/m?), npu-
poct auctaHuum B TGMX (+ 39£60; nnaue6o 0+42 m) u ynyduwe-
Hue ®K (21/79/0% npotus 8/83/8% B nnaue6o ansa lI/II/IV, coot-
BETCTBEHHO). OfIHAKO, HECMOTPS Ha 3TW [aHHble, B MHCTPYKLWN NO
NPUMEHEHUI0 B HacTosLLee Bpems cpeaun cpopm JTIAI npefcTaBneHsl
uononatuyeckas J1I, Hacneayemas JTAT u JTAT, accouumpoBaHHas ¢
CUCTEMHbIMW 3260/1EBAHUAMUN COEAUHUTENbHOM TKAHN.

A3 aHanoroB npoctaumkinHa B PO 3apeructpupoBaH TONbKO
UNONpoCT ANA WHransauuoHHOro npumMeHeHus. [IBeHaauaTtn na-
LMeHTaM ¢ cuHapomom 3izeHmerrepa (OMMM — 4, OMXI - 5,
OMOM + OMXKI - 2, 0AN — 1), 75% u3 KoTopbix umenu Il OK n
25% — IV, Ha3zHayancs unonpoct B Ao3e 60 MKr B cyTkn. CnycTa
B cpeaHem 18,6+7,4 mecsLeB 3aperucTpupoBaHo 3HAYUTENbHOE
yBenuyenne auctadumm B T6MX (349,4+134,7 no cpaBHeHUIO
¢ 255,8+120,4 nexopHo, p = 0,013), Sa02 (84,9+13,0 npoTtus
80,6£14,2, p = 0,04), 10 naumenToB ynyywwmnm ®K Kak MUHK-
mMym Ha 1 (p = 0,007). He 6b110 3aperncTpMpoBaHO 3HA4UMBbIX
M3MEHEHMI pa3MepoB NPaBoro xenynoyka v JJS1Acp no gaHHbIM
axokapavorpadguun. Tepanus XopoLLo NepeHocKunach, He 6bIo HiA

OAHOr0 0TKa3a OT JieyeHus, U3 NoboYHbIX 3h(HEKTOB Hanbosee
4acTO BCTPEYANUCh NIerkas rofioBHas 60sb 1 oApliika. He 3aperu-
CTPUPOBAHO HW OJHOIO NETANbHOrO CNyyas, HECMOTPS Ha TO, HYTO
370 ObIIM AOCTATOMHO TSKENble MauueHTbl. Y nnonpocTa B WH-
CTPYKLMM MO NPUMEHEHNIO TaKXe HET nokasaHuin ans JTAT-BIIC.

HecMoTps Ha NOTEHUMANbHYIO NMPUBEKATENIbHOCTb, Pe3ynbTa-
Tbl MCCNEA0BAHNIA, NOCBALLEHHBIX N3YYEHUIO NPEUMYLLECTB KOM-
6uHmpoBaHHon JTAT-cneunduyeckon Tepanun ¢ UCNoNb30BaHN-
em knaccos JIAl npenapatoBs, BAUAIOLNX HA Pa3fNyHble MyTH
naToreHesa, BASTCA NPOTUBOPEYMBBLIMU. B 0gHUX UCCneaoBa-
HUAX 6bIN0 NOKa3aHo, 4To fo6aBneHWe cungeHaduna K Tepanum
003EHTaHOM MM 6O3EHTaHA K ANONPOCTEHONY MOXET YNYYLUNTb
reMofIMHaMn4ecKne nokasartenm 1 ToepaHTHOCTb K (oU3nYecKom
Harpyske [19, 20], Apyrue He nokasanu HUKaKOW NOJb3bl TaKOM
kKombuHaumn [21]. B HacTodlee Bpems OTCYTCTBYIOT AaHHble
KPYMHbIX AnuTenbHbiX PKW no npumeHeHUo KOMOUHUPOBAHHOIA
Tepanuu B 3TOW KOropTe 60MbHbIX.

Takum o6pasom, y4uTbiBas nposefeHHble PKW, B HacTosLlee
BpeMSs ChOpMYNMPOBaHbI CNEAYIOLLE PEKOMEHAALIMM MO NpUMe-
HeHuto JIAT-cneuudomyeckon Tepanuu [1]:

1. APJ 603eHTaH NOKa3aH nawueHTam ¢ CMHAPOMOM ii3eHMEH-
repa npu ©K Il no knaccudpmkaumm BO3 (I B)

2. Opyrue AP3, D35 v npocTaHomabl cnegyet paccmarpu-
BaTb Y 60/bHbIX C cUHAPOMOM Jit3eHmeHrepa (lla C)

3. KombuHupoBaHHas Tepanus MOXeT paccMaTpuBatbCsi Y
60MbHbIX ¢ cuHapomom 3izeHmenrepa (Ilb C)

4.Y nauueHToB ¢ CMHAPOMOM JN3eHMeHrepa NpUMeHeHue aH-
TaroHMcTOB Kanblms He pekomenayetcs (Il C)

Y10 e Kacaetcs pekoMeHAauuid no npumeHeHuto JIAT-
cneunduyeckoit Tepanum Npu Apyrux rpynnax cUCTEMHO-NEroy-
HbIX LUYHTOB, TO €CTb HafeX[a, 4To B GnMKaiillee Bpems 9Ke-
neptamu 6yneT npoaHannu3npoBaH BeCb OMNbIT NPoBeAeHHbIX PKI
W PErncTpoB, 4TO NO3BOMMUT pPa3paboTaTb peKoMeHAauum u ans
3TON Kateropuu 60JIbHbIX.

B uenom, 6onbHble ¢ JIAM-BIC oTnuyatotes o1 apyrux opm
JIAT 6onee 6naronpuaTHbIM MPOrHO30M, a COOMIOAEHWUE PEKO-
MeHAALUWA No AWarHOCTMKE W NeYeHMK0 Cnoco6CTBYET NyYllen
BbIXMBaeMocCTi. COBpeMEHHbIe pacyeTHble NOKa3aTen BbKMBa-
emocTn cocTasnaoT 87% (77-93%) u 86% (60-96%) 3a 20 net
C MOMEHTA YCTaHOBEHMs AnMarHo3a Ang cuHapoma Ji3eHMeHre-
pa U CUCTEMHO-NEroYHbIX LIYHTOB, COOTBETCTBEHHO; HECKOJbKO
xyxe ong JTAT, ceg3aHHOM ¢ HebonbLnMn aedektamm (66% (16-
91%) 3a 15 neT). MaunenTsbl, y KoTopbix JIAT coxpaHsieTca unm
pas3BuIach Noce XMpypru4eckon KoppeKLnn, UMe0T HauxyaLwmni
NPOrHo3: BbKMBaeMocTb 36% (12-72%) 3a 20 net HabnoLeHns
[22]. HusKkas BbDKMBAEMOCTb NOCNEAHei rpynnbl OUKTYET, C 04-
HOIi CTOPOHbI, NOTPEOHOCTb B3BELUEHHOr0 NoaxoAa K BblBOpY
XUPYPri4ecKoi TaKTUKKM NIeYeHMs, a C APYroi — pauuoHanbHbIil
BbIOOP MeANKAMEHTO3HOI CneLngmnyeckon Tepanuu.
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SUMMARY

PAH associated with CHD according to the Russian Register
of Pulmonary Arterial Hypertension (PAH) and Chronic
Thromboembolic Pulmonary Hypertension (CTEPH) is highly
prevalent and ranks second after idiopathic pulmonary
hypertension (IPH) in terms of prevalence among all forms of
PAH and the first among associated forms. With the development
of PAH, patients with congenital heart disease (CHD) require
the appointment of a constant PAH-specific therapy. The article
presents an overview of clinical trials of medications currently
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registered in the Russian Federation for this cohort of patients,
including endothelin receptor antagonists (bosentan, macitentan,
ambrisentan), phosphodiesterase type 5 inhibitors (sildenafil),
soluble guanylate cyclase stimulants (riociguat) and prostacyclin
analogues (iloprost).

Key words: PAH associated with CHD; therapy of PAH associated
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Pulmonary arterial hypertension associated with congenital
heart disease (PAH-CHD) belongs to the 1st group in the
classification of pulmonary hypertension (PH) (Table 1), which
is characterized by the following criteria: increase in mean
pulmonary artery pressure (mPAP) >25 mm Hg and pulmonary
vascular resistance (PVR) >3 Wood units, normal pulmonary
artery wedge pressure (PAWP) <15 mm Hg, normal or decreased
cardiac output (CO), measured from right heart catheterization
data at rest, and the absence of other causes for increased
pulmonary artery pressure (left heart and lung disease, chronic
pulmonary embolism of the pulmonary arteries, other rare forms
with a mixed PH genesis) [1,2].

There are no precise epidemiological data on the prevalence of
PAH-CHD. According to the European registers, the prevalence

of PAH-CHD is 4-28% among patients with PAH, among them
Eisenmenger syndrome is registered in 1-6% of patients [3].

PAH does not always accompany CHD. For example, the
development of PAH can be expected only in 3% of patients with
patent ductus arteriosus (PDA), in 10-17% of patients with atrial
septal defect (ASD), in half of patients with ventricular septal defect
(VSD), in 90% of cases in the presence of an atrioventricular septal
defect and for all patients with a common arterial trunk [3].

At the same time, CHD is the most common cause of the PAH
development in our country. According to the Russian registry
of pulmonary arterial hypertension and chronic thromboembolic
pulmonary hypertension, the proportion of adult patients with
PAH-CHD is 34% and is the second most common among all
forms of PAH and the first among associated forms [4].
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SPECIFIC THERAPY OF PAH ASSOCIATED WITH CHD

Table 1. Structure of pulmonary arterial
hypertension in clinical recommendations

1. Idiopathic

2. Heritable

3. Drug and toxin induced

4. Associated with:
Connective tissue disease
HIV infection
Portal hypertension
Congenital heart disease
Schistosomiasis

Group 1: Pulmonary
arterial hypertension

The clinical classification of systemic-to-pulmonary shunts
associated with PAH is presented in Table 2, including Eisenmenger
syndrome, PAH associated with predominance of systemic-to-
pulmonary blood shunting, PAH with small / coincidental defects,
and residual PAH.

As a rule, patients with CHD in the presence of PAH are already
inoperable. The only group of patients who can undergo surgical
or endovascular correction are patients with PAH associated with
predominant systemic-to-pulmonaryblood shuntinginthe presence
of medium and large defects, in which the pulmonary vascular
resistance (PVR) is moderately elevated. The operative intervention
is justified with PVR <2.3 Wood units and is contraindicated with
PVR >4.6 Wood units; at intermediate values can be determined
additionally, based on the experience of the surgical center
(Table 3) [1]. For patients with Eisenmenger syndrome, surgical
intervention is contraindicated, since the removal of a functioning
shunt will inevitably lead to an overload of the right heart, right
ventricular heart failure and death of the patient. For patients with
PAH associated with small defects (VSD <1 cm and ASD <2 cm),
surgical correction is ineffective and therefore experts are not
recommended, but for patients with residual PAH is not discussed.
Thus, virtually all patients with PAH-CHD need the appointment of
permanent medical treatment.

The basis of medical therapy is the so-called PAH-specific
therapy. For the treatment of patients with PAH-CHD can be used
medications that affect the most studied at the present three
pathways in PAH pathogenesis. Medications affecting the level of
endothelin (bosentan, ambrisentan and macitentan), nitric oxide
(NO) (sildenafil and riociguat) and activating prostanoid receptors
(inhaled iloprost) are registered in Russian Federation.

Most randomized clinical trials (RCTs) have been performed for
patients with Eisenmenger syndrome. Patients with small defects
and residual PAH were included in many RCTs conducted for
patients with PAH. The use of PAH-specific therapy is practically
not studied only for patients with large defects and preferential
shunting of the blood at rest from left to right. This is due to the
fact that, in the first place, a number of such patients can still

Table 3. Recommendations for the correction of
congenital malformations with the predominant
systemic-to-pulmonary direction of blood shunting

PVR PVR Index Class and strength of

(Wood) (Wood x m?) Indication recommendations
<23 <4 Yes lla C
>4,6 >8 No llaC
At center
23-46 48 discretion lla C

perform a surgical correction of the blemish, and secondly, with
the appointment of a pathogenetic medication there is a potential
opportunity to increase the volume of blood entering the pulmonary
artery, thereby activating a cascade of pathological reactions
involving endothelial dysfunction, proliferation, procoagulant
reactions, and so on, which can worsen the situation.

Currently, the largest evidence base in this category of patients
has bosentan following a multicentre, double-blind, randomized,
placebo-controlled study BREATHE-5 (Bosentan Randomized trial of
Endothelin Antagonist THErapy-5) [5]. Bosentan is a non-selective
endothelin receptor antagonist (ERA) blocking both receptor types
(ETA and ETB). The study included 54 patients with Eisenmenger
syndrome of the WHO functional class Ill (FC), of which 67%
had PAH due to ASD, 24% due to VSD and 9% combination of
ASD + VSD. Patients were randomized 2:1 to receive bosentan
at an initial dose of 62.5 mg twice daily for 4 weeks, followed by
a dose increase of 125 mg twice daily and placebo. By the 16th
week of treatment, bosentan demonstrated a decrease in PVR
(-472 dyn-s-cm®, p = 0.038), mean pulmonary artery pressure
(mPAP) (-5.5 mmHg, p = 0.036) and an increase in exercise
tolerance: the distance in 6-minute walking test (6MWD) increased
by 53.1 m, p=0.0079. 35% of patients in the active treatment group
compared with 13% of the placebo group improved FC to Il, and
only 3% compared to 6% of patients reported worsening of FC to
IV. In this case, therapy with bosentan did not worsen the saturation
of the blood with oxygen and was characterized by good tolerability.

37 patients continued to follow the open phase until 24 weeks
of therapy. In the group receiving a placebo earlier, an increase
in 6BMWD was recorded at 33.2+23.9 m; in the group previously
receiving active therapy, the incremental gain was 6.7+10.0 m, in
total for the entire observation period 61.3+8.1 m. At the end of the
study, 64.9% of patients had FC Il and 35.1% remained in FC Il

The results of the BREATHE-5 study allowed us to recommend
bosentan for the treatment of patients with Eisenmenger syndrome
of WHO FC IIl with class and level of evidence base IB [1,2].

Patients with PAH-CHD, including 17% with Eisenmenger
syndrome, FC Il were included in the EARLY study along with
patients of another etiology of PAH. After 24 weeks of therapy, a

Table 2. Clinical classification of congenital systemic-to-pulmonary shunts associated with PAH

Patients with large intra- and out-of-cardiac defects, who, due to the progression of

Eisenmenger syndrome

the disease, had an increase in PVR, which led to the formation of a bi-directional
flow or right-handed blood shunting. They are characterized by the presence of

central cyanosis, secondary erythrocytosis and multiple organ failure.

I PAH associated with predominance of
systemic-to-pulmonary blood shunting

It includes medium and large defects, in which the PVR is moderately elevated, mainly
the systemic-to-pulmonary blood flow remains. At rest there is no cyanosis.

Increase in PVR in the presence of small defects are detected (usually defects

1] PAH with small/coincidental defects

of IVC <1 cm and defects of IAC <2 cm, measured by ECHO), which alone do

not explain the increase in PVR. The clinical picture is similar to IPH.

v PAH after the surgical correction

Correction of CHD was performed, but PAH is recorded immediately after surgery or appears
after months/years in the absence of significant postoperative residual lesions or birth defects
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Table 4. Effects of switching patients with PAH-CHD from bosentan therapy to macitentan

Factors determining the forecast Bosentan Macitentan p
Hospitalization due to heart failure *,% 7,5 2,5 0,50
Syncope condition,% 2,5 2,5 1,00
WHO FC Il - IV, % 48 23 0,004
6MWD, m=SD 394+125 397+123 0,79
Sa02, %, 10D 87 [81-93] 85 [81-94] 0,42
Ferritin, ng/l, 1QD 45 [22-89] 63 [28-110] 0,41
NT-proBNP, ng/l, IQD 723 [311-1328] 488 [215-1291] 0,02
TAPSE, mm+SD 19+4 215 0,002

Notes: IQD - Interquartile distance, SD — standard deviation; TAPSE — tricuspid annulus plane systolic excursion

significant decrease in PVR was recorded (-22.6%, p<0.0001), an
increase in 6MWD +19.1 m was noted, which was insufficient to
achieve statistical significance [6].

At the end of 2015, a new nonselective antagonist of endothelin
receptors, macitentan, was registered in the Russian Federation
for the treatment of patients with PAH WHO FC Il - 1lI, including for
patients with a corrected simple congenital heart disease (PAH-
CHD). The creation of macitentan was the result of an intensive
research for new medications, in which more than 2500 molecules
were synthesized and investigated for activity, efficacy and safety
profile. The main task was to find a molecule with a higher efficacy
in PAH, as well as a favorable safety profile and tolerability, with
minimal risks of development of adverse events, especially with
regard to hepatic enzyme activity.

Macitentan, in comparison with other representatives of the
ERA class, has optimized physicochemical properties, which favor
tissue penetration. In the experiment it was shown that the tissue-
targeting potential of macitentan is 600 times greater than that of
ambrisentan and 60 times higher than of bosentan [7]. Macitentan
demonstrated longer receptor occupancy time (t1/2) which is
15 times greater than of ambrisentan and bosentan and allows
reducing the frequency of administration up to 1 time per day [8].
Macitentan remains highly active at elevated ET-1 concentrations,
in contrast to ambrisentan and bosentan [8], which is extremely
relevant for PAH.

The positive effects of macitentan were shown in a large,
multicenter, double-blind, placebo-controlled study SERAPHIN,
aimed at assessing morbidity and mortality of patients with PAH
[9]. The study included 742 patients, of whom 8.7% were patients
with residual PAH after surgical correction of simple defects (ASD,
VSD, PDA). The average age was 46.6+16.3 years; 52.5% had FC
-1, 47.5% FC 1lI-IV. Patients were randomized into 1:1:1 groups
and received 3 mg or 10 mg of macitentan or placebo once per
day. Moreover, more than half of the patients (63.7%) included in
the study were on stable PAH-specific therapy for at least 3 months
prior to randomization by phosphodiesterase type 5 inhibitors
(61.4%), oral / inhaled prostanoids (5,4%), calcium channel
blockers or L-arginine.

The primary endpoint was the time until the onset of the first event,
including death from all causes or atrial septostomy, or pulmonary
transplantation, or the need for administration of intravenous /
subcutaneous therapy with prostanoids or other worsening of PAH
(worsening of FC or right ventricular decompensation + decrease
in 6MWD > 15% + need for escalation therapy - addition of another
PAH — specific drug or parenteral diuretics).

As a result of the study, the ability of macitentan at a dose of 10

mg per day to reduce the risk of morbidity and mortality events by
45% was shown. Macitentan in monotherapy significantly reduced
the risk of a morbidity or mortality event by 55% in the 10 mg and by
38% when it was prescribed as the second drug. A 49.8% reduction
in the incidence of PAH-related hospitalization and a 52.3%
reduction in the number of hospitalization days were reported.
When assessing secondary endpoints by the 6th month of therapy,
an increase in 6MWD was found to be 22.8m (p = 0.007), with a
more significant distance increase for patients with FC Ill-IV (+37
m), with FC I-1l (+12,3m). Improvement of FC was detected in 22%
of patients (p = 0.006). When evaluating hemodynamic parameters
compared to the placebo group, macitentan significantly reduced
the PVR and increased the cardiac index (Cl): the therapeutic effect
corrected for placebo was 61.5% (97.5% Cl: 51.0, 74.3) and 0, 63
(97.5% CI: 0.28, 0.97), respectively.

Macitentan has an optimal safety profile. Thus, when prescripted
at a dose of 10 mg per day, the incidence of peripheral edema
was comparable to the placebo group (44% vs 45%, respectively),
more than 3 times the upper limit of normal (x UNL) of liver
transaminase was registered less frequently than in placebo group
(3.6% vs. 4.5%, respectively), slightly more often >3 UNL of hepatic
transaminase in combination with >2 UNL of bilirubin (2.1% vs.
1.7%, respectively) was detected. The appearance of anemia was
the only criteria registered more often during the treatment by
macitentan (13,2% vs 3,2% with placebo), but for patients with
PAH-CHD significant increase in hemoglobin and erythrocyte is
characteristic, and this side effect is not yet clinically evaluated.

At present, the first results have already appeared of switching
stable bosentan therapy for macitentan [10]. So in a multicentre
prospective cohort study, 40 patients with PAH-CHD (Eisenmenger
syndrome 75%, with systemic-to-pulmonary shunts 7.5%, with
minor defects 2.5% and with residual PAH 15%) were included [11].
These patients had previously received bosentan for a long time
(the median duration was 7.2 years). The replacement of bosentan
with macitentan was performed after 24 hours withdrawal. After 6
months of therapy with macitentan, a significant reduction in the
percentage of severe patients with FC IlI-IV (23% vs 48% baseline,
p = 0.004), a decrease in NT-proBNP from 723 (311-1328) to 488
(215-1291) (p = 0.02), tricuspid annular plane systolic excursion
(TAPSE) increased (215 vs 19+4 mm, p = 0.002) (tab 4). In the
study, 40% of patients had Down's syndrome, which probably
could influence overall 6MWD levels. After switching to macitentan,
no serious adverse events were noted. One death was reported due
to sepsis.

Another prospective, open-label study Herbert S et al. (2017)
[12] included 15 adult patients with PAH at the age of 38 (23-61)
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years, 46.7% of whom were women, and 8 patients with Down
syndrome. 8 patients had complex CHD, which is rare in clinical
studies. 9 patients had previously received bosentan, including
6 in combination with the PDE5 inhibitors, 2 patients received
monotherapy with PDE5 inhibitors and 4 had not previously been
treated. The median of the therapy period with macitentan was 289
(0-694) days. The study showed a significant 6MWD increased
from 286 (120-146) to 360 (150-450) meters (p<0.05) despite a
large number of included patients with Down syndrome. Medians
of FG, oxygen saturations (Sa02) at rest and after exercise, Borg
Dyspnoea Index, TAPSE tended to improve, but did not gain
statistical significance.

Switching to macitentan of adult patients with PAH-CHD in most
cases was well tolerated, with satisfactory oxygen saturation and
encouraging results of efficacy evaluation. There were no violations
of functional liver samples or a decrease in hemoglobin level. One
lethal outcome was recorded after 10 days of treatment of patient
FC IV with oxygen saturation of 67%; 2 patients were excluded:
1 case due to a side effect (rash), the second because of non-
compliance with the treatment regimen due to learning problems
with Down's syndrome.

Unfortunately, a large (n=226) multicenter, double-blind,
randomized, placebo-controlled study MAESTRO (MAcitentan in
Eisenmenger Syndrome To Restore exercise capacity), launched in
2013, ended prematurely in August 2016 due to the lack of reliable
positive dynamics in the 6MWD estimate background of ongoing
therapy with macitentan 10 mg per day versus placebo for patients
with PAH. A 20% reduction in the level of NT-proBNP (p = 0.006),
a decrease in the PVR index of - 409.8 dyne*s/cm3%/m? was shown
compared to + 79.4 dyne*s/cm®m? in placebo (p=0.018) [13].

If we draw a parallel with the results of the BREATHE-5 and EARLY
studies, then the design flaws of the MAESTRO study become
obvious. It included 59.7% of patients with FC II, at the same time
in BREATHE-5 all patients were FC IlI. In the EARLY study, in which
only patients with FC Il participated, the statistical significance of
the dynamics in 6MWD also failed to reach statistical significance.
In addition, the MAESTRO study allowed the inclusion of patients
receiving drugs from the group of PDES inhibitors (27.4%).

Thus, by analyzing the results of the MAESTRO study, it can be
concluded that obviously lighter patients were included, and given
the low rate of progression of the disease of patients with PAH,
some of whom have already received treatment, it probably takes a
longer period than 16 weeks observation.

Another representative of the ERA class ambrisentan is selective
for endothelin type A receptors. In an open prospective single-
center placebo-uncontrolled for 17 patients with Eisenmenger
syndrome after 16357 days a significant improvement in 6MWD
was revealed from 38974 to 417+77 meters (p = 0.03), 2 patients
out of 15 improved FC. There was no significant adverse effect of
ambrisentan therapy on hemoglobin levels (p = 0.11) and Sa02 (p
= 0.75) [14]. In long-term follow-up (up to 2.5+0.5 years), when
compared with baseline and short-term results, the stability of
Sa02, hemoglobin and FC was noted.

To influence the deficiency of NO, phosphodiesterase type 5
inhibitors (PDE5 inhibitors) and stimulants of soluble guanylate
cyclase are currently used. The former blocks PDE-5, decreasing
the disintegration of cyclic guanosine monophosphate (cGMP).
There were no large placebo-controlled RCTs with PDES5 inhibitors
for patients with PAH-CHD. The only double-blind, placebo-
controlled 12-week trial of the use of sildenafil for patients with PAH
is SUPER-1 (Sildenafil Use in Pulmonary Arterial Hypertension),
including 7% of patients with residual PAH. According to the results

of therapy, a significant increase in 6MWD (p<0.0001), cardiac
output (p<0.05), decrease in PVR (p, 0.0001) and mPAP (p <0.05)
was shown. At the same time, subanalysis was not performed for
patients with GHD [15].

Results of some placebo-uncontrolled works were published,
the largest of which are works from China. In the first, 60 patients
were included in the open multicenter study, including 48 with
Eisenmenger syndrome, 4 with residual PAH, 8 with other CHD.
After 12 weeks of sildenafil 75 mg per day, there was a significant
improvement in 6MWD (+50.95 m [42-69], p <0.0001), a decrease
in Borg dyspnoea (-0.47 points, p = 0.03), mPAP (-6.42+13.36 mm
Hg, p = 0.0002), PVR (-518.28+759.05 dyne*s/cm%m?, p <0.0001)
and increase in Cl (+ 1.09+4.38 I/min/m2, p <0.0001). A total 43.34%
of patients improved their FC: 21.67% (initially not one patient), FC
increased to I, the number of patients with Il FC decreased from
22% t0 10% and IV FC (none vs. 3%) [16].

The second open multicenter study was longer. It included 84
patients with Eisenmenger syndrome FGC lI-lll. After 12 months
of sildenafil 60 mg per day, a significant increase in 6MWD (+
56m [42-69], p <0.0001), Sa02 (2.4%, p<0.0001), a decrease in
mPAP(-4, 7 (-7.9, -1.5) mm Hg, p<0.001), the PVR index (-774
(-314; -634) dyne*s/cm®/m?, p<0.0001) were detected [ 17].

Riociguat is the representative of a new class of medications - a
stimulant of soluble guanylate cyclase (sGC). Riociguat is able to
increase biosynthesis of cGMP in two ways: by direct stimulation
of the sGC like NO, and by increasing the sensitivity of cGMP
in conditions of low concentrations of endogenous NO, which
distinguishes it from sildenafil.

Riociguat was studied in a 12-week randomized, double-
blind, placebo-controlled study PATENT for patients with PAH.
Subsequently, a subanalysis was performed for patients with
PAH-CHD (18). 35 patients with residual PH after correction of
CHD (ASD 40%, VSD 34%, OAD 23%, other defects 3%) were
assigned riociguat according to a scheme with a titration dose of
1.51t0 2.5 mg 3 times per day. A significant reduction in the level of
NT-proBNP (-164+317, placebo -46+697 pg/ml), PVR (-250+410,
placebo -66+632 dyne*s/cm®/m?) was shown, 6MWD (+ 39+60;
placebo 0+42 m) and improvement in FC (21/79/0% vs 8/83/8%
in placebo for II/1Il/IV, respectively). However, despite these data,
the idiopathic PH, heritable PAH and PAH associated with systemic
connective tissue diseases are currently represented among the
forms of PAH in the instruction for use.

Among the analogs of prostacyclin, only iloprost for inhalation
has been registered in the Russian Federation. Twelve patients with
Eisenmenger syndrome (ASD -4, VSD -5, ASD + VSD - 2, OAD -
1), 75% of whom had FC Ill and 25% IV, were prescribed iloprost
at a dose of 60 g per day. After an average of 18.6x7.4 months,
a significant increase in 6MWD (349.4+134.7 compared with
255.8+120.4 initially, p = 0.013), Sa02 (84.9+13, 0 vs. 80.6+14.2,
p = 0.04), 10 patients improved the FC by at least 1 (p = 0.007).
There were no significant changes in the size of the right ventricle
and mPAP according to ECHO. The therapy was well tolerated,
there was no refusal of treatment, side effects most often met
mild headache and shortness of breath. No deaths were recorded,
despite the fact that they were quite severe patients. In the iloprost
instruction for use, there is also no indication for PAH-CHD.

Despite the potential attractiveness, the results of studies on
the benefits of combined PAH-specific therapy using classes
of PAH drugs that affect different pathogenesis pathways are
controversial. Some studies have shown that adding sildenafil to
bosentan or bosentan for epoprostenol can improve hemodynamic
performance and exercise tolerance [19, 20]; others have shown
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no benefit from this combination [21]. At present, there are no data
from large long-term RCTs on the use of combination therapy in
this cohort of patients.

Thus, taking into account the RCTs conducted, the following
recommendations on the conducting of PAH-specific therapy are
currently formulated [1]:

1. ERA bosentan is indicated for patients with Eisenmenger
syndrome with WHO FC lll (I B)

2. Other AREs, PDE5 inhibitors and prostanoids should be
considered for patients with Eisenmenger syndrome (lla C)

3. Combination therapy may be considered for patients with
Eisenmenger syndrome (llb C)

4. Patients with Eisenmenger syndrome are not recommended
to use calcium antagonists (lll C)

As for the recommendations on the use of PAH-specific therapy
with other groups of systemic-to-pulmonary shunts, it is hoped
that in the near future experts will analyze all the experience of
RCTs and registers, which will allow to develop recommendations
for this category of patients.

In general, patients with PAH-CHD differ from other forms
of PAH with a more favorable prognosis, and adherence to
recommendations for diagnosis and treatment contributes to
better survival. Current estimated survival rates are 87% (77-
93%) and 86% (60-96%) for 20 years from the date of diagnosis
for Eisenmenger syndrome and systemic-to-pulmonary shunts,
respectively; somewhat worse for PAH associated with small
defects (66% (16-91%) over 15 years). Patients in whom PAH
persists or developed after surgical correction have the worst
prognosis: a survival rate of 36% (12-72%) for 20 years of follow-
up [22]. The low survival rate of the latter group dictates, on the
one hand, the need for a balanced approach to the selection of
surgical treatment tactics, and on the other hand, the rational
choice of drug-specific therapy.
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Yallle BCero ocTpbli UHGAPKT MUOKapaa NpaBoro »enyaoyka
ANarHoCTUPYeTCa Y NALMEHTOB C OCTPbIM MOPAXEHUEM NeBOoro
XKeNnyao4ka U accouunpoBaH C aTepoCKIepOTUHECKUM MpOLec-
COM B KOpOHapHom pycne. /A30nnpoBaHHbIA OCTPbIA MHAPKT
MMOKapAa MpaBoro >Xenyao4ka AUArHOCTUPYeTCs [OCTaTO4HO
PeaKo W HepeaKo BbISIBAAETCS NULWb NPY NPOBEAEHUN ayTONCUM.
PaHee cyuTanochb, 4T0 NpW OTCYTCTBUM 3HAYMMOrO KOPOHAPHO-
ro NopaXKeHms, 0CTPbIA MHAPKT MUOKapAa NPaBOro Xenyaoyka
accoLMnUpoBaH ¢ runepTpocbueil MMOKapaa NpaBoro Xxenyaoy-
Ka. [To3Hee NOABUNMCL Pe3ynbTaThbl UCCEeN0BaAHUSA, B KOTOPOM
OCTPbIV NHCGAPKT MIOKAP1a NPABOro Xenyno4ka 6b11 06HapyXXeH
Y NauMeHToB, YMepLUNX BCReACTBME OCTPON MACCUBHOW TPOM-
603M60/IUN NIErOYHON apTEPUM U HE MMEKLLUX runepTpodum

CsepneHus 06 aBTopax:

KysHelioBa
JInbBupa MasuHypoBHa

MapTbIHIOK
Tamuna ButanoesHa

npaBsoro »enynoyka. OCTaeTcs MHOro BOMPOCOB OTHOCUTENBHO
TaKTUKU Tepanui 3TOro 0CMOXHEHUS, 0COBEHHO Y MaLUEHTOB C
Nero4HON runepTeH3nen, HaxXo4ALLMXCA HA Tepanuun Nero4HbIMU
apTepuanbHbIMU Ba3oLunaTaTopamu.

B crtatbe onucaH pefkuin KNUHWYECKUA Cnyyaih NOCMEPTHOro
BbISIBNIEHNA MH(apKTa MUOKApAa NpasBoro Xenynovka Ha oHe
MaNiOM3MEHEHHbIX KOPOHAPHbIX apTepuii y naumeHTku 41 ropa c
LNarH030M XpoHU4Yeckas TpOM603IMO0NNYecKas NerovHas runep-
TEH3US, 06CYXAAITCA TPYLHOCTU NPUXKUIHEHHOW JUATHOCTUKMN 1
OrpaHUYeHNs NIeKapCTBEHHOI Tepanuu.

KnioueBble CnoBa: ocTpbifi UHGAPKT MUOKAPAA NMPABOr0 Xe-
JIyZI04Ka, XPOHNYECKAs TPOMOOSMOOINYECKAA NIero4YHas runep-
TEH3UA, NLLIEMUS MUOKAPAA NPpU OTCYTCTBUU KOPOHAPHOIO arepo-
Ck/eposa.

AcnunpaHT oTAena Iero4HoN runepTeH3nn u 3abonesannii cepaua, KK um.AJ1. Msc-
Hukosa ®IBY HMUL, kapanonorun Munsgpasa P®, 121552, Poccus, r. Mocksa,
yn. 3-1 YepenkoBckas, A. 15 a, Ten. 8-495-414-64-50, valeeva289@mail.ru

[.M.H., pyKoBOAMTENb OTAENA NErOYHON runepTeH3nn 1 3abonesanuin cepaua, KK
um.A.J1. Msichukosa ®IbY HMIL kapanonoruu Muxsapasa P®, 121552, r. MockBsa,

3-5 Yepenkosckas, a. 15 a, en.: 8-495-414-64-50, trukhiniv@mail.ru

Yasosa
WpuHa EBreHbeBHa

ABTOp, OTBETCTBEHHbBIN

32 KOHTaKTbl C peiaKkLmen:
Apxunosa

Onbra AnekcaHgpoBHa

P<  Olga_ark@list.ru

Akapgemuk PAH, npodeccop, AMPEKTOP MHCTUTYTA KNMHUYECKon Kapanonorun ®reY HMILL
kapauonorum Munsgpasa P®, 121552, r. Mocksa, 3-71 Yepenkosckas, 4. 15 a, Ten.: 8-495-414-63-05

K.M.H., Hay4YHbIA COTPYAHMK OTAESa JIEr04HOM r1nepTeH3nmn 1 3aboneBaHnii cepaua,
VKK nm.A.J1. MacHukosa @Y HMUL, kapauonoruv Munsgpasa P®. 121552, 1.
Mocksa, 3-1 Hepenkosckas, a. 15 a, Ten.: 8-495-414-68-33, Olga_ark@list.ru

IOnsa uutuposanus: Apxunosa 0.A., KysHeuosa 3.I., MapTbiHiok T.B., Yazosa W.E. IHghapkT Mrnokapaa npaBoro xenygouka y 601bHoM
C XPOHWUYECKOI TPOMOOIMOONUYECKOI NIErO4HON TMNEPTEH3UEN NPU MANOU3MEHEHHBIX KOPOHAPHbIX apTepusx. EBpasunckunii kapom-
onoruyeckuin xypHan. 2018, ®espanb 25; 1:60-65 / Arkhipova 0.A., Kuznetsova E.G., Martynyuk T.V., Chazova I.Ye. Right ventricular
myocardial infarction in a patient with chronic thromboembolic pulmonary hypertension against the background of small coronary
arteries. Eurasian heart journal. 2018, February 25; 1:60-65 [in Russian]

Octpbiii nHdapkT muokapaa (OVM) npasoro xenygouka (MXK)
00bI4HO aCCOLMMPOBAH C HANNYNEM KOPOHAPHOT0 aTepoCKNepo3a
N nNpakTuyeckyn Bcerga conposoxaaeT OVIM neBoro »xenypouka
(JDK) ceppua. Bonevenue MK 3aBucut ot nokanusauuu OUM:
NP1 NOPAXXEHUN HIDKHEN CTEHKM perncTpupyetcs B 24-50% cny-
4aeB; B PEAKMX CITy4asx OH Pa3BUBAETCA NPU NOPAXEHUN Nepes-
Hen cTeHku JDK [1]. OTHocMTenbHO HebonbLas Yactota OVIM MK
MOXET ObITb 06bACHEHA HECKOMbKMMK (hakTopamu: 6osiee Hu3-

Kne noTpebreHne KUCnopoaa 13-3a MeHbLLEeR MblLLEYHOR MACChl
N paboyeil Harpy3ku; 60Mbllas CKOPOCTb KPOBOTOKA BO BPEMS
ANacToNbI 1 CMCTONbI; Bonee 06LWIMPHAs KonnatepanbHas ceTb, B
TOM YUCNE OT NIEBOI KOPOHAPHOIA apTepui; Auddy3ns KNCnopo-
[1a U3 BHYTPUMOMOCTHOIA KPOBM Yepe3 TOHKYH0 CTeHKY K 1 yepes
MenbYanllne BeHbl, naylune OT 3HAOKapAa HemoCpeACTBEHHO K
KOPOHapHbIM apTepusiM KPYNHOro 1 cpeaHero nopsaka [1].

B penkux cnyyasx naonuposanHbin OUM X onucaH y nauu-
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VIM DK TPV XT3J1I

€HTOB C OCTPOM TPOM6G03MOONNEi NeroYHoI apTepun U anarHo-
CTUPYETCA, KaK Npasusio, NOCMepPTHO [2]. KnuHu4Yeckuit cnyyai
naumeHTkn XK. 41 roga, Habnoaasweica B OIBY «HaunoHansb-
Hbli MEeLULMHCKUIA WCCNeaoBaTeNbCKUA LEHTP KapAuonoruu»
MwuH3agpasa Poccumn B TedeHne 11 mecsaueB Ha qooHe XpOHUYe-
CKOW TPOMB0O3IMOONNYECKON NTero4HON runepTeH3un BCneacTemne
peunanBMpyroLLmUx TpOM603MB0NIUA B CUCTEMY MO3BOAUT MPO-
aHanU3MpoBaThb 3T0 PELIKOE OCNOXHEHME.

Bnepsble nauueHTKa nocTynuna B KIMHUKY € Xxanobamiu Ha 04blLu-
Ky Npy MUHUMaNbHO (PU3NHECKOM HArpy3Ke (xo4b6a Ha paccTosiHue
10 meTpoB) 1 pasrosope, 60/1b KOMIOLLEro xapakTepa B 1esoi noso-
BMHE IPYLHOI KIETKW, BO3HUKAIOLLYO 6e3 CBA3N C (OU3N4ECKOI Ha-
rPY3KOM, NPOXOAALLYIO NPW U3MEHEHUU NOOXKEHUA Tena unm nocrne
npuema BanokapanHa B TeyeHne 5-10 MuHyT, yyalleHHoe cepaueon-
€HUe 1 NepuoaN4eCKN BOSHUKAIOLLIME OTEKM HUKHUX KOHEYHOCTEN.

13 aHamHesa 13BECTHO, YTO BNEPBbIE NOSBNEHUE OAbILLIKK naLu-
eHTKa cTana otMedatb netom 2012 roga npu xoas6e no necTHuue,
Korga npu nogbeme 6bina BbIHYXEHA OCTaHABNNBATHCA HA 3-eM
aTaxe. Toraa ofblLKa 6bina He3HAYUTENbHON, 33 MEAULIMHCKOM Mo-
MOLLbI0 He o6paLlanack. Pe3koe yxyaLleHue COCTOAHUA OTMETUNA B
mioHe 2013 rofa, Korga cnycts 2 AHA N0cne nepeHeceHHoN KiuLuey-
HOW MHAEKUMM NOSBUNACL ObILLIKA NPU HEBOMbLION (DU3NYECKON
Harpyske, 06bI4HOM X0Ab6e Ha paccTosiHWe 0Koso 50 MeTpoB, a Tak-
K& 0TeKM Ha Horax. BnepBsble o6parunack K Bpady 16 nekabps 2013
r., Koraa nocne nepeHeceHHoin OPBU nosBuANCL MacCKBHbIE OTEKN
HKHUX KOHEYHOCTEN, OfblllKa cTana 6ecnokouTL B NoKoe. 25 fe-
kabps 2013 roga 6bina rocnMTann3nMpoBaHa no MecTy XXUTenbCTBa.
Mo paHHBIM NPoBeLEHHOro 06Ce0BaHMs 0TMEYANOoCh NMOBbILLEHME
yposHa [-aumepa go 1,8 mkr/mn (Hopma <0,5); anekTpokapanorpa-
thua (3KI') — OTKNOHEHWE 3NEKTPU4ECKOI OCY BNPABO, BbIPAXXEHHas
runepTpocous U neperpyska npasbiX OTAENOB CepALa, HemnosHas
6nokaga npaBol HOXKW Mydyka lwuca; axokapganorpadms (3xoKr)
— pacLUupeHsbl npasble OTAENbl Cephua, CUCTONMYECKOE [aBNeHue
B neroyHoit aptepun (CLJTA) — 120 MM pT. CT., HEOCTATOYHOCTL
TPUKYCNMAANBHOrO KnanaHa 3-4 cTeneHu; MynbTUCIMPanbHas KOM-
nbloTepHas Tomorpacgus nerkux (MCKT) — npucteHo4Hble Tpom6o-
TUYECKME MACChbl B MPOEKLMM CTBONA, NIEBOI U NPABOA NEr0YHbIX
aptepuid. bbin BbICTaBNEH AMArHO3: PeLUOUBUPYIOLLAS TPOMOO3M-
6051s NEroYHoI apTepui, NOCTTPOMOOIMOONNYECKAS J1IeroYHas rv-
NepTeH3us TSHXENoN cTenexun. Nposogunacs TPOMOGONUTUYECKAS Te-
panus aktunuse 100 Mr, aHTUKOAryNAHTHas Tepanus (3HOKCanapuH,
BaphapuH), AMypeTnyeckas Tepanus, Ha PoHe KOTOPOI COCTOsAHME
NaumeHTKn ctabunuauposanocs. MoBTOPHO, cnycTa 15 aHeld nocne
NPOBELEHHOr0 NeYeHns, BHOBb NMPOBOLMNACH aHTMOMYNbMOHOrpa-
(hua, 0TMEeYanack NONOXUTENbHAA AUHAMUKA: LeIEKTbI KOHTPACTM-
pOBaHWs B CTBOJIE NEroYHOI apTepuu, nesoit J1A He BU3yanusmpo-
Banuch. 06beM TPOMOOTUYECKIX MACC B NPABOW NIErO4YHON apTepun
CYLLIECTBEHHO YMeHbLUWICA. [locne BbINMCKN, Ha (DOHe COBII0AeHUS
pexuma u npuemMa MeMKameHTO3HON Tepanum NnocTeneHHo Hapac-
Tana ofblLLKa, CHU3UNACH TONEPAHTHOCTb K (DU3UYECKOI HArpysKe.

B asrycte 2012 roga, nauueHTKa BrepBble NepeHecna CUHKO-
nansHoe coctosHue. Beero ¢ 2012 no 2014 rr. otmeyanoch 6
3NU30[0B CUHKONE, B CBA3M C 4eM 6bIs10 BbinonHeHa MPT ronos-
HOr0 M03ra, NaTosnoruy He 06HapPYXEHO.

C despans 2014 r. nocne NOBTOPHOI rocnUTan3auui no me-
CTY XWUTeNbCTBA nonyyana sapgapuH 2,5 Mr 6e3 LOCTUXKEeHUS
uenesoro yposHs MHO, 6uconponon 2,5 mr, Topacemug 2,5 mr,
CMUPOHONAKTOH 25 MT B CYTKM.

B O®IBY «HaumoHanbHblil MeOULMHCKWUIA WUCCNEA0BaTENbCKUNA
LeHTp Kapawonoruu» Munsgpasa Poccuu nauueHTka noctynuna s
TSKenom coctosHun. Co3HaHue sicoe. O6pawian Ha ce6s 6nefHblii

LiBET KOXHbIX NOKPOBOB, HANN4ME PYMAHLA HA LLEKax 1 akpoLuaHos.
CnmuauncTble 0605104KM 0ObIYHOI OKPACKW, BAXHOCTW. 3€B He rune-
pemupoBaH. 0AKOXHO-XWUPOBOI CO pasBuT yMepeHHo. VHaekc
maccol Tena 28 Kr/m2. Tpy6bix HapyLUeHWiA CO CTOPOHbI 12-nap ye-
PENHO-MO3roBbIX HEPBOB HE BbISBNEHO. JIUM(OY3Nbl HE YBEMUYEHSI.
KOCTHO-CyCTaBHas U MbILLIEYHAA CUCTEMbI, MOMOYHbIE XKEMNesbl, Liu-
TOBMAHAA xene3a 6e3 0co6eHHoCTen. OTmMevanach NacTo3HOCTb ro-
nexen. 401 20 B8 mMuH. 066 NONOBMHBLI FPYAHOI KNETKI y4acTBOBANN
B aKTe [bIXaHUsi PaBHOMEPHO. [1epKyTOPHbIA 3BYK HafZ NEero4HbIMun
nonsmMu ¢ KOPO6GOYHbLIM OTTEHKOM, NPU ayCKYNbTaLuW Nerkux — Ipl-
XaHWe NPoBOAMNOCHL BO BCE OTAENbI C XKECTKUM OTTEHKOM, XpUNOB
HeT. [pu ayckynbTaumm cepaua TOHbI NPUrNYLLEHbI, BbICTYLWIUBANCA
aKUeHT Il ToHa Haj Nero4Hoi apTepueid, HEXHbIA CUCTONUYECKNIA
LIYM Haj NpOoeKuuen TpukycnugansbHoro knanada. Lymel Hag ma-
TUCTPANbHBIMK aPTEPUSMU He BbICNyLUMBANUCL. PuTM cepaua npa-
BunbHbIA, YCC 80 B MuHyTy, ALl Ha npasoii pyke 90/60 Mm pT. CT., Ha
neson 95/70 mm pT. cT. MNynbcauns nepudepruHecknx cocyLos Xopo-
Luasi, COCTOAHWE BEH YLOBMETBOPUTENIbHOE. XKMBOT Npu nasbnauui
MATKUIA, 6636011e3HEHHbIN BO BCEX OTAENAX, NeYeHb Y Kpas pedepHon
Oyru, ceneseHka He yenuyeHa. Mo4kn He nanbnupyroTes, CUMNTOM
"oKONa4YnBaHuA" 0TpULATENbHBIA C 06EMX CTOPOH, ANU3YPUN HET.

Mpu pernctpauus KM 6bina BbIBEHA CUHYCOBAs Taxukap-
ans ¢ YCC 105 ya. B MUHYTY, OTKNOHEHWUE 3NEKTPUYECKOA OCK
cepAua Bnpaso, U3MeHeHWe NPeAcepaHOro KOMMNOHEHTa no Tuny
p-pulmonale, NPU3Hakn W3MEHeHMs MUOKapaa BCNeACcTBUE TN-
nepTpouUmM NPaBoro Xenynouka, HapyLLIeHUe BHYTPUXENY04KO-
BOW NpoBoAMMOcCTH (puc. 1).

.
—_—
——
—— il

PucyHok 1. 3nektpokapanorpadua naumeHTkn X.
BO BPEMSA NepBOi rocnUTanu3aLmm
CyToyHoe moHuTOpupoBsaHue 3K no XonTepy: 0CHOBHOI pUTM Cu-
HycoBbliA, cpeaHss YCC — 80 ya/MuH., MakcumanbHas — 154 ya/MuH.,
MUHUManNbHas — 54 ya/MuH. Vluemnyeckoii guHamukn cermenta ST
He BbISIBNEHO, 3apPermcTpupPoBaHo 3 XXenymo4ykoBbIX 3KCTACUCTONbI,
CYNPABEHTPUKYNAPHBIX 3KCTPACMCTON U Nay3 He BbISIBEHO.
Pe3ynbTathl axokapavorpaduu npeacrasneHsl B Tabnuue 1.
O6palLaeT Ha ce6s BHUMaHWe aunartaums npaebix OTAEN0B Cepa-
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Lja ¢ NpM3HaKamm Neperpysku NpaBoro Xenyaoyka AaBfeHueM,
runeptTpocpus muokapaa MK, ounaraums nero4Hon apTepwii u eé
BETBEW, BbICOKAA NEro4Hast runepTeH3mns, OTHOCUTENbHAsA Heao-
CTaTO4HOCTb TPMKYCNNAANbHOMO Knanaua Il cteneHu, knanaHa ne-
royHoit aptepum |-l cteneHn, paclunpeHne HUKHEN NOM0IA BEHbI,
NPU3HAKKM KONNabupoBaHWA NEBOr0 XXenyao4ka 3a CYeT caasre-
HWUS €ro PacLUMPEHHbIM NPaBbIM XeNyA04KOM.

Ta6bnuua 1. Pesynbtatbl IX0KI nauueHTku XK. B AUHaMuke

e el e e
AopTa, cm 29-45 34 3,0
JIN, cm 2,040 31 3,6
KOP JIXK, cm 40-55 38 2,6
TMXI, cm 0,7-1,1 1,0 1,0
T3CJDK, cm 0,7-1,1 1,0 1,0
S, cm? <18 32 32
N3P MK, cm <29 43 48
TMC MX, cm <0,5 0,9 1,1
COJTA, mm pT. cT. <30 105 105
TP, cTeneHb 0-1 Il 1l
JIP, cTeneHb 0-1 -1l -1l
Cton J1A, cm <2,6 4.1 4,8
NNA/NA, cm <15 3,5/3,0 43/3,0
HMB, cm <22 2,4/1,0HaBnoxe 2,6/1,6 Ha Booxe

Mo AaHHbIM PeHTreHorpacmmn OpraHoB rpyAHON KNEeTKM, 04aroBbIx
N MH(OUNBTPATMBHBIX M3MEHEHWIA He BbIIBEHO, NIEr0YHbIA PUCYHOK
Anchpy3Ho 06eAHEH 3a CHET COCYANCTOr0 KOMMOHEHTA, BU3yanu3n-
PYHOTCA PacLUMPEHHbIE CErMeHTapHbIe U Cy6CcerMeHTapHble apTepui
BbICOKOW WHTEHCMBHOCTW. Cepfue B MOMEPeYHnKe pacluMpeHo, no
NIeBOMY KOHTYPY BbICTYNaeT CTBOJ JIEFOYHON apTepui. Buayanuau-
PYHOTCA KONMYECTBEHHbIE NPU3HAKI Ner04HON apTepUanbHOi runep-
TeH3uu (JTAT) (Ta6n. 2). MnepanbHble CUHYCbI CBOBOSHbI.

Tabnuua 2. KonuyecTBeHHble NPU3HAKMN JIEr04HON rUNEepTEeH3UM
M0 JaHHbIM PEHTreHorpatum opraHoB rpyaHoii KNeTku
y 60nbHoii XK. B AMHaMKKe

Moka3zarenu Hopma Maii2014r. ®deBpanb 2015T.
[MpaBblii KOpPeHb, MM <15 18 18
J1eBbIN KOpEHb, MM - 40 44
Koadh. Mypa, % <30 38 40
Koadh. JTiotn, % <33 39 39
KT, % <50 55 58

Mpn npoBefeHUM COBMELLEHHOW OAHOOTOHHOW 3MUCCUOH-
HOM KOMMNbIOTEPHOI TOMOrpacum 1 KOMNbIOTEPHON TOMOrpacum
(O3KT/KT-Tomorpadous) nerkux ¢ BHYTPUBEHHbIM BBEAEHWEM
pagnodapmnpenapara 99mTc-MAA perncTpupyeTcs y4acToK He-
OAHOPOAHOr0 CHWXKEHNS HakonneHus POI B obnactn S4 cpea-
Heil 40NW NpaBOro Nerkoro ¢ A0CTaTO4YHO YETKUM KOHTYpOM. o
0CTaNnbHbIM OTAENAM Nerkux pacnpeaenexue PO paBHOMEPHOE.
Mpn oueHke KT-uccneaoBaHWst 04aroBbiX U UHMUALTPATUBHbIX
N3MEHEHWIT Nero4Homn TkaHu He onpeaenseTcs. KTU >50%. XKuna-
KOCTW B MNIeBPaNbHbIX NOMOCTAX HE BbIABNEHO. CUUHTUrpaduye-
CKas KapTUHA MOXXET COOTBETCTBOBATb NEPEHECEHHOI IMBONIK B
6acceiHe NpaBo BETBM NIErO4HOI apTepum.

BonbHOIt  6bina BbINONHEHA MYNAbTUCMKMPANIbHAS KOMMbIO-
TepHas TOMorpacgms C KOHTpacTHbiM ycuneHuem (MCKT-
aHrUNyNbMOHOrpadous): Onpefensanocb pacliMpeHne CTBOMA
J1A no 4,2 cm, npasas neroyHas aptepus (MJ1A) — 3,6 cm, nesas
neroyHas aptepua (JITA) — 3,4 cm. o HwkHeMy KoHTypy [JTA
BU3yanuamposancs TpoM6 TONWWHOIA 10 1,2 cM, CTEHO3MPUpY-
tOLLMIA NpocBeT apTepuu 10 35%, AncTanbHee A0 YPOBHS cybCer-
MEHTapHbIX BETBEN Ae(DEKTOB HAaNOfHEHUS He BbifBNeHo. CTBON
JIA v JINA pno ypoBHA Cy6CEerMeHTapHbIX BETBEN KOHTPACTMPO-
BanMCb 63 CTEHOTUYECKUX W3MeHeHWi. paBble OTAeNbl cepa-
L|a BbIpaXEHHO pacluMpeHbl. B nerkux 6e3 CBEXMX 04aroBbiX W
VHMUNLTPATUBHBLIX M3MEHEHWIA. J1ero4HbIn PUCYHOK AMDdY3HO
ycuneH. ®u6po3Hble M3MEHEHNS CpeiHeli AoNK NPaBoro Nerkoro.
[MpocBeThl Tpaxeu n KPynHbIX 6POHXOB CBOBOAHLI. KOPHYU NErknx
CTPYKTYPHbI. YBENNYEHME NOAMbILLEYHbIX, BHYTPUIPYAHbIX NM-
thoysnos He onpeaensetca. KOCTHOA AECTPYKUMM Ha uccnemo-
BaHHOM YPOBHE He 06HapYXXeHOo. 3aKntoyeHne: TPOMO No HUXKHER
cteHke MA. TIpn3Hakn nero4yHoi runepTeH3ni.

Mpu npoBeaeHWUN KaTeTepu3auuu NpaBbiX OTAENOB cepaua
CONA 121 mm pT. cT., cpeaHee — 69 MM pT. CT., CpeaHee AaBne-
HWe B NPaBOM Npeacepann 3 MM pT. CT., JaBfeHNe 3aKNNHUBAHNA
Nero4yHom apTepum 6 MM pT. CT., caTypauus KanunispHoi KpoBu
94%, caTypaums KpoBu u3 nero4Hon aptepun 50%, cepaeyHbii
nHaekc 1,3 N/MWH X M2, NIero4yHoe COCYAUCTOE COMPOTUBIEHME
(NCC) 2260 amH x cek/cm®; ocTpas (hapmakonormyeckas npoba
NosoXuTeNbHasA (CHKeHWe cpefaHero pasnenuns J1A ¢ 69 po 32
MM PT. CT., CEpAeY4HbIi BbIGPOC yBenn4unca ¢ 2,3 1o 3,4 n/MuH.).
Mpu NnpoBeaeHMM CeNeKTUBHON aHrMONynbMOHOrpacum BhisiBfe-
HO paclIMpeHne CTBOMA U OCHOBHbIX BETBEI NEro4YHON apTepuu,
3HAYMMbIX HapYLLEHWIt Nepgy3nn He PerncTpupoBanoch.

Mo faHHbIM YNbTPA3BYKOBOr0 MCCNEA0BAHUS PasMepbl NeYeHu
B Npefenax HopManbHbIX 3HAY4EHUNA, KOHTYPbI ee YeTKIe, POBHbIE,
9XOreHHOCTb YMEPEHHO NOBbILLEHA, CTPYKTYpa AN dY3HO 0AHO-
POMIHasA, MEeNIKO3epHMCTas, COCYaUCTbIA PUCYHOK 663 0COBEHHO-
cTen. [JononHuUTeNbHbIE CTPYKTYPbl B NAPEHXMME HE BbISIBAIEHbI.
BopoTHast BeHa He pacluMpeHa, HUXHsS nonasi BeHa — Ha BepXHen
rpaHuLie HopMbl (23 MM NPU HOPMeE L0 22 MM), NeYEHOUHbIE BEHbI
He paclumpeHbl. BHene4eHoYHbIe Xen4Hble NPOTOKU, XONeA0X He
pacLuupeHsl. [JononaHUTeNbHbIE CTPYKTYPbl B MPOCBETE HE Onpe-
nensaTcs. XKenyHbli Ny3bipb C NEPErnbom B LUeKe, HopMasb-
HbIX Pa3MepOB, CTEHKU He YTOMLLIEHbI, YMEPEHHO YMSIOTHEHBI,
cofiepXxumoe nonocti ogHopoaHoe. Y3 BeH HUKHUX KOHEYHO-
CTeN — TPOMOOTUYECKMX MACC HE BbISIBNEHO.

Mo AaHHLIM KOMMNbIOTEPHOM CNMPOMETPUMN XXU3HEHHASA EMKOCTb
Nerkux u nokasatenu NPOXoaUMOCTU AbIXaTesbHbIX NyTeR B npe-
nenax Bo3pacTtHom HopMbl (XKEJST > 0%, O®B1 >70%).

B aHanmsax Kposu 06pallano Ha ce6s BHUMaHUE HebOosbLLIoe
NoBblLLEHNEe YpOBHA 06ulero ounupybuHa o 41,3 mkMonb/n
(Hopma 3-29 mkMons/n), mo4esoit Kucnotobl fo 619 mkMons/n
(Hopma 142,8-339,2 mkMonb/n), C-peakTusHoro 6enka fo 1,06
mr/an (Hopma go 0,5 mr/an), remorno6una go 16,2 r/gn (12-16 r/
anm), A-anmepa o 2,58 mkr/mn (Hopma go 0,5 mMkr/mn). YpoBeHb
MHO npu noctynnenun 1,49, 410 CBUAETENLCTBYET O NPOBEAEHNN
HEe0CTaTOYHOM aHTUKOArynALMOHHOR Tepanuu. MNpu NpoBeaeHMM
FEHETMYECKOro aHann3a KpoBW Ha BbIIBNEHWE HACNEeACTBEHHbIX
TPOMO0UINIA ObIN BbISBIIEH FETEPO3UTOTHLIA NONMMOPGN3M B
reHe MHrMOMTOpPa/aKTuBaropa nia3muHoreHa 1 tuna.

Ha ocHoBaHWK NpoBefeHHOr0 06Cef0BaHUS BblN NOATBEPXKAEH
[INArHo3: XpoHuyeckas TPOMOOIMOONNYEcKas fero4yHas runep-
TeHaunsa. OyHkumoHanbHbli Knace lI-IV (BO3). Peuuamnsupytolme
TPOM60OIMOONUM B CUCTEMY JIErO4HOIN apTepui. J1ero4Hoe cepate:
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HEeA0CTaTOMHOCTb TPUKYCNMAANBHOIO KNnanaxa Il cteneHu, nero4Ho-
ro knanasa |-l crenexn. XpoHu4eckas cepeyqHas HefloCTaTo4HOCTb
Il A ctagun. XpOHWUYeCKNiA reMoppoid. XpOHWYECKNIA aiHEKCUT.

MpoBoaunack Tepanus aHokcanapuHom 160 mr, Topacemuaom
5-7,5 mr, cnupoHonakToHoM 50 mr B cyTku. buconponon 6bin 3a-
MEHEH Ha AunTnasem ¢ Tutpauueit 1o3bl 40 180 Mr B CyTKM, Ha-
yara naToreHeTUYecKas Tepanusa cunaeHacuaom 60 Mr B CyTKM ¢
X0pOLLEN NepeHOCUMOCTbIO.

MoBTOPHO NaLUMeHTKa NOCTyNMMa B cTauuoHap Yepes 11 mecs-
LieB nocne nepBor rocnuTtanmaauui. Mpu paccnpoce BbISICHUNOCH,
4TO BCKOpPE MOCne BbINMUCKW OHA CHM3UNA J03y cunaeHaduna no
12,5 MI' B CYTKW B CBA3W CO CNOXXHOCTAMM NEKapCTBEHHOro 0be-
CMeYeHUss U MOSBMEHWEM CTOMKOI rMMOTOHUU (CUCTONMYECKOE
Al 80-90 mm pT. cT.). C MOMEHTA BbINUCKM Y NALMEHTKMN ObIIN
TpW aNN304a YXYALLIEHWUS COCTOSHMS, KOTOPble CONPOBOXAANNCh
YCUNEHWEM OAbILLIKK W NOSBNEHNEM OTEKOB, OAHAKO 32 MeAULIMH-
CKOM NOMOLLIbIO OHA He 06pallianach.

Mpu nocTynneHnn NpeabsBAsna Xanobbl Ha OfbILLIKY B NOKOE 1
npu MUHUMaNbHOM puanyeckoi (xoabba Ha paccrosHue 10 me-
TPOB), MHTEHCWBHbIE 60N KOMIOLLIEro XapakTepa B NeBOii NoS0BU-
He FPYLHOI KNETKU C uppaanaumeid B NIEBYIO PyKy, BO3HUKALOLLME
63 CBA3M C (IN3NYECKON HArPy3KOM, MPOXOAALLIME NPU U3MEHEHIN
MONOXXEHWN TeNa Unu nocne npuema BanokapanHa B TedeHne 5-10
MUHYT, 3NK130/bl YHaLLEHHOTO CepALebueHns, KynupyroLLmecs ca-
MOCTOSITENTbHO, NEPUOANYECKINE OTEKM HIDKHIX KOHEYHOCTEN.

O6bLEKTMBHO COCTOSIHWE THHXKENOE, KOXHbIE NOKPOBbLI 6/1efHbIE,
BbIPQKEHHbI PYMSHEL, Ha LLieKax, 0TMEYaeTcsl NacTO3HOCTb ro-
neHen. Mpu ayckynbTauum nerkux fbixaHue NpoBOAMNOCL BO BCe
OTAENbI, C XKECTKUM OTTEHKOM, XpWUnbl He BbicnylumBanuce, 440
20 B MMHyTY. MNepKyTOpHO OTHOCWUTENbHAs rpaHuuUa cepaua pac-
LuMpeHa Bnpaso. [Mpu aycKynbTauum TOHbI CEepALa PUTMUYHbIE,
BbICNYLUMBACA aKLEHT |l TOHa Haj NpoeKLUUei Nero4YHoiA apTepun,
CUCTOMNMYECKNIA LIYM Haf NpOeKLMen TPUKYCIMAANbHOMO KnanaHa
1 OMACTONUYECKWUA LLYM BAONb NeBoro kpas rpyamHsl. YCC 80 B
muHyTy, ALl 80/60 MM pTt. cT. XK1BOT npu nansnavum 6s11 MATKWIA,
6e360ne3HeHHbIN. [eYeHb BbICTyNana Ha 3 cM 13-nof Kpas pebep-

PucyHok 2. Inektpokapauorpaciua naumeHTku X.
BO BpeMs NOBTOPHOW rocnUTanu3auun

HOIt Ayru, cnerka 6one3HeHHas npu nanbnauui. Go CTOPOHbI MoYe-
BbIIENIUTENbHONA, HEPBHOMN CUCTEM — 683 0COBEHHOCTEN.

Mo [aHHbIM 3NeKTpokapanorpadum nNpu NOCTYNAEHUN PUTM
cuHycoBblii ¢ YCC 65 B MMH., OTKNOHEHME 3NEKTPUYECKOA OcK
cepaua Bnpaeo, U3MeHeHWe NpeacepaHoro KOMMOHeHTa no Tuny
p-pulmonale, Nnpu3Hakn runepTpoun Mnokapaa NnpaBoro »Xeny-
noyka. MNpu cpaBHeHUM ¢ aaHHbIMK IKI B AuHaMuKe 6e3 cylule-
CTBEHHbIX M3MeHeHuMi (puc. 2). Bo Bpems rocnutanuaauumn IKI
CHMManacb NoBTOPHO Ha ()OHe 60Jei B TPYAHON KNETKe, 0JIHAKO
KOHDUrypaums KomMniekca octaBanach 663 U3MeHeHus.

Mo JaHHbIM peHTreHorpadmn opraHoB rpyaHOM KNeTKn o4aro-
BbIX 1 UHPUNLTPATUBHbIX M3MEHEHUI He BbISBASAETCS, NIErOYHbINA
pUCYHOK 06eaHeH Andbdy3HO cneea WU Ha nepudpepun cnpasa
3a CYeT COCYAMCTOr0 KOMMOHEHTa, B MPOEKUWUU NIeBOr0 KOPHS
OnpeaenstoTca paclUuMpeHHble U "06pY6NeHHbIe" CerMeHTapHble
apTepuu. B aAMHamnke 0TMeYaeTcsa yBenuyeHne pasmepa feBoro
KOopHs, Ko3dh. Mypa u kapfuno-TopakanbHblil MHAEKC (TabJ. 2).

Mpu nposeaeHun 3xoKl B AMHAMUKE BbISIBEHO YBEAUYEHE
NOMOCTK W TONLWMHLI NnepeaHei cTeHkn DK, cTBonia nero4YHon
apTepuun 1 ee npasoii BeTBn, ymeHbLuenne KOP JIXK (ta6n. 1). Mo
AaHHbIM Y3/ npu3Haku npaBoXXenyao04koBO CepAeyHONn Hemo-
CTaTOYHOCTM B BMJE YBENWUYEHUSA 11 3aCTOMHBIX ABNEHNIA B NEYEHM,
pacwuuperus HIB, ne4eHOYHbIX BEH.

MaumneHTke 66110 BbiNoNHeHa MCKT rpyaHOi KNeTku ¢ KOH-
TPACTHbIM YCUIIEHWEM: ONpeaenseTcs pacliupeHne cteona J1A
00 5,3 cm, MJ1A 4,4 cm, JTNA 3,9 cm. To HuxkHemy KoHTypy MMA
onpeaenserca Tpom6 TONMWMHON A0 1,2 ¢M, CTEHO3UPYHOLWNA 10
35% npocBeT apTepun, TpOM6 pacnpoCcTPaHALTCA HA YCThe Cpej-
HeoNeBoi BETBW, 0OTYpPUPYS MPOCBET HA BCEM MPOTSHKEHUU.
Cteon JTA n JIJTA 10 ypoBHS Cy6CErMEHTapHbIX BETBEN KOHpa-
CTUCTUPYIOTCA 63 CTEHOTUYECKMX W3MeHeHWiA. paBble OTAeNbI
cepALa BbIPAKEHHO AMNaTMpPOBaHbl. B nerkux pucyHok andays-
HO YCWJIEH, OnpeaenseTcsa "mMo3anyHas" nepdysmsa nerkux. Ou-
6po3Hble M3MEHEHUs CpedHen Ao npaBoro nerkoro. Mpoceer
Tpaxen W KpynHbIX 6POHX0B CBOOOAHBI. KOPHI NErKMX CTPYKTYp-
Hbl. YBEAMYEHHbIX NOAMbILLIEYHbIX, BHYTPUTPYAHbLIX TUMEOY3N0B
He onpeaensercs.

Takum 06pa3om, NauMeHTKa NocTynuna B OTAeNeHUe NoBTop-
HO B KpaiHe TSHXKESIOM COCTOSIHUM, 06YCNOBMEHHbIM Hannynem
BbICOKOIA NIErO4HOM rMNEepPTEH3MN BCIIEACTBIE PEeLANBUPYIOLLEN
TONA, a TaKXe [eKomMneHcaLnen XpOHUYECKON CepaeyHoil Heflo-
CTaTOYHOCTM. Y4nTbIBas CTOMKYIO FMMNOTOHMIO, BblNa NpoBedeHa
Koppekums nofobpaHHORA paHee Tepanuu: AMNTUA3EM 3aMeHeH
Ha mabpaauH 15 mr/cyt., BapapuH Ha 3HokcanupuH 140 mr /
CYT.; Y4MTbIBAA CTOMKYIO TMMNOTOHUIO CUNAeHAdU BbIN Ha3HaueH
B fo3e 15 Mr B CyTKW, Npeanonaranacb TUTpauus fo3bl Noj KOH-
Tponem ALl. Hanuyne cepaevHoi Hel0CTaTOYHOCTU, HEOOXOAM-
MOCTb Ha3Ha4YeHUs napeHTepanbHbIX NEeTNeBbIX AUYPETUKOB Mo-
Tpe60oBanu NPOBECTU YCTAHOBKY LIEHTPAIbHOM0 KaTeTepa C Liefbio
npoBefeHNs UHAQY3MN NPECCOPHbIX aMUHOB, HA (HOHE KOTOPOW
OTMeYanacb BpemeHHas crabunusauma AL Ha yposHe 90-110/60-
80 mm pr. cT., anypes 6bin nosnoxutenbHbIM (+300-500 mn). K
Tepanuu NpMCcoeaunHeHbl UHranauuu unonpocta no 20 MKr/cyT.

Y4uTbiBas TSXKECTb COCTOSIHMS, COXPAHSIOLLYIOCS CTOMKYIO Tn-
MOTOHWIO, OTPMLATENbHbIA OUYPe3, HEBO3MOXHOCTb NPOA0HKATb
Tepanuto cunaeHadnnom 1 UNoNPOCTOM B Ha3HAYEHHbIX J03ax na-
LIMeHTKa 6bina nepeseneHa B bUT, ycTaHOBNEH LIEHTPaNbHbIii KaTe-
Tep, Ha4ata UHQysua fobyTammHa co cKopocTbio 10 MKI/KI/MUH.,
Ha (DOHE KOTOPOW Habnoaanocb OTHOCWUTENTbHOE MoBbleHne All
[0 95-105/62-70 mMm pT. CcT. Ha NnpuKpOBaTHOM MOHMTOPE peru-
CTPUPOBANCS CUHYCOBbIA PUTM C NPU3HAKaMU NEePerpy3Ku NpasbIx
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PucyHok 3. InekTpokapamorpacusa nauueHTku X. B0 Bpems
NOBTOPHOI rocnuTanu3aLuMum Bo Bpemsa 601esoro cuHapoma

0THenoB cepaua (puc. 3). B panbHenem oTmMedanach TeHAEHLMS
K runoToHun 80-85/64 MM pT. CT., B CBA3U C YeM CKOPOCTb A06YTa-
MUWHa yBenmyeHa 1o 15 MKr/kr/muH. 3a Becb nepuoa HabnioaeHus
B BUT coxpansnack aHypus. 13-3a nosiBneHus pBOTbl, HapacTaHue
Kawns, OAbIWKU WMHranauuu unonpocta 6biiu npekpaileHsl. Ha
(boHe NPOBOAMMOI Tepanuu, BKNOYAIOLLER MHGY3NI0 [06yTaMUHa
cnycTs 7 4acoB 60MbHas BHE3aMHO NOTepsAna CO3HaHKe, 3axpune-
na. Mo MOHUTOPY — YpexKeHne reMoAnHaMn4eckn HeadeKTBHO-
ro CMHYcoBOro putMa o 30 YA/MUH U HUXXe, HayaTbl peaHumaLm-
OHHble MeponpuATUsA: HeNpAMON Maccax cepaua, VBJ1 meLkom
Am6y, BHYTPMBEHHOE BBEJEHME aTPONMHA, afpeHanuHa, npoeepe-
Ha MHTY6aLMs Tpaxewn, HanaxeHa annapartHas UBJ1, BHyTpuBeHHas
WHY3NA anpeHanuHa ¢ BO3PACTAKOLLEN CKOpOCTbHO. Mpu npose-
[EHUN 3KCTPEHHOM IXOKI — OTCYTCTBME MEeXaHW4YeCKOA CUCTOSb
XKeNy[04KOB — 3NEKTPOMEXaHUYeckas auccoumauus. HecmoTps Ha
NPOBOANMbIE PeaHUMALMOHHbIE MEPONPUATUAS B Te4eHUe 50 MUHYT
BOCCTaHOBUTb CEPLEYHYI0 U AbIXaTenbHyt0 AeATeNlbHOCTb He yaa-
NOCb, KOHCTaTUPOBaHA BUONOrNYeCcKas CMepThb.

Ha BCKpbITUM BbIsT 06HAPYXKEH XPOHWYECKMIA TPOMBO3MBOSINYe-
CKMIA CUHAPOM, NPOABMBLLUIA cebs TPOMOBOIMOOIMEN CerMeHTap-
HOW BETBW NEro4yHoii apTepuu mpaBoro Jierkoro, remopparuye-
CKUM UHGhApKTOM CpefiHeil oW NPaBoro ferkoro, atenekrasom
HVWXHE [0 NPaBoro ferkoro, XPOHUYECKUM JIero4HbIM Cepp-
uem. Momumo 3T0ro, B 0651aCTI BEPXYLLKW NPABOro Xenyao4ka
OblN1 BbISIBNEH 6/1eJHO-KOPUYHEBbI MANOKPOBHbIA Y4acTOK He-
npasunbHOI opmbl, pasmepamu 4,0x2,5x2,0cm. Mpu ructono-
rMYeCKOM MCCNe0BaHMN — Q4ar HeKpPo3a B 06/1aCTW BEPXYLLKM
NpaBoro »Xenyao4ka JaBHOCTbIO 0KOMO CyTOK. KopoHapHble apTe-
puu cepALa u3BNTble, 3UAKOT, CTEHKI MECTaMm YTONLLEHbI 32 CYET
NNOTHbIX 6€N0-XeNTbiX 6nAweK. [eMoAMHAMNYECKN 3HAYUMOrO0
aTepoCKIIepOTUYECKOro NopaXKeHs KOPOHAPHbIX apTepUi He Bbl-
AB/IEHO. HenocpeCTBEHHON NPUYUHOA CMepTU ABUNACh 0CTPas
NeroYHo-cepaeyHas Hel0CTaTo4HOCTb.

Takum 06pa3oMm, y NaLUMEHTKN C PeLMANBUPYIOLLIE TPOMBOIM-
60s1eil, BbICOKOM JIErOYHOI runepTeH3mneil No AaHHbIM ayToncuu

BbISIBNIEH OCTPbIi MH(DAPKT MUOKapaa Ha (POHe Manou3MeHHbIX
KOPOHAPHbIX apTepuii, KNMHWUYECKNE NPOSIBIIEHNS KOTOPOro Obln
ManoxapakTepHbIMM 4151 3TOro 3a6onesaHus. [peabaBnsemble na-
LIMEHTKOW »Xarnobbl Ha 60111 B 0611acTh cepLa 6binn HeTUMUYHLIMU
QNS OCTPOro KOPOHAPHOro CMHAPOMA, BO3HMKaNN 6e3 CBA3N ¢ -
314ECKOI Harpy3Koii, KynupoBannch nocne npuema ceaaTuBHbIX
npenapatoB. IKI n3Ha4YanbHO UMena M3MeHeHUs B BUAE BbIPAXKEH-
HOIA rUnNepTPOUK M Neperpy3KM NPaBoro XXenyaoyka u B JuHamMu-
Ke He IEMOHCTPUPOBANa n3MeHeHus, xapakTepHble ans QM.
130n1poBaHHbIil  MHMDAPKT MUOKapAa NpaBoro >Kenyaouvka
BCTpeYaeTcs KpanHe peako, B 1,9-4,2% cny4aes Kak HaxoKa npu
npoBefeHun aytoncum [2]. Hanbosiee Xe 4acToi NpU4YMHON ABNA-
erca atepocknepoTtuyeckoe nopaxerue (30-50% Bcex cry4vaes)
NpaBoii KOPOHAPHOW apTepuu, pexe — ornbatoLLeit aptepum [3].

PaHee c4nTanock, 4T0 NPy OTCYTCTBUM 3HAYUMOr0 KOPOHAPHO-
ro nopaxenus, OVIM XX accounuposaH ¢ runeptpoduneir M1o-
kapga XK [4]. MNo3gHee noaBuIMCb PesynbTaThl MCCIEA0BaHuUA,
B KoTopom OUM K 6bin 06HapyeH y 6 nauueHToB, yMepLUNX
BCNeCTBUE OCTPON MACCUBHOWM TPOMO0IMOONIM NIErO4HON apTe-
pUK 1 He uMetoLLmMX runeptpodum MXK, npu 3ToM y 5 NaLMEHTOB
MMeNIoCb 3HAYMMOE CTEHO3UPYIOLLEE MOPaXEeHU KOPOHApHO-
ro pycna [5]. Bmecte ¢ Tem, ONuUCaHO HECKOJIbKO CJly4aeB Bbl-
asneHns OVIM X y nauueHToB ¢ ocTpoit TAJA, He UMetoLLnX
runepTpocum muokapaa MX n remognHaMM4eckn He3Ha4UMble
NopaXKeHWs1 KOPOHAPHOro pycna (MMennCb CTEHO3bl KOPOHAPHbIX
aptepuii <50%) [2]. Takxe cnyyan pazsutus OVIM MK onncatbl
Y HOBOPOXAEHHbIX 1 MNAAEHLEB MPU HANMYUKU nepuHaTanbHoN
acMKCUM, MMOKApAMTa, NIEr04HO AMCINA3NK U Nero4HON apTe-
pUaNbHOW MUMEPTEH3MN HOBOPOXAEHHbIX [6].

Taknum 06pa3om, y NaLMEHTOB C NEro4HON rmnepTeH3nei, B 0Co-
6eHHocTU ¢ XTIMT, B cnyyae pasBuUTUS PE3KOr0 YXyALLEHUs CO-
CTOSHMS NPYW HaNM4MM 60/1EBOI0 CUHAPOMA U HECTaBUMbHOI remo-
AnHamukon cneayet uckntoydatb OVM K. JudbdbepeHumuanbHblii
QNarHo3 TaKxxe Heo6XoaNMO NPOBOAUTL C PELMANBOM TPOMOOIM-
60N1M B CUCTEMY NErOYHON apTepui, ANCCEKLIMEN NErOYHON apTe-
pyK, KOMNPeCccuer CTBONA IEBO KOPOHAPHOIA apTepui.

MpuymnHbl pa3suTusa ocTpoin uwemumn MXK Ha hoHe OTCYTCTBUSA
3HAYMMOro aTepOCKNEepPOTUYECKOrO MOPAXKEHUs KOPOHAPHOro
pycna B HacToslLLlee BPeMs He A0CTATOYHO U3Yy4eHbl. PaHee Hamu
ObII0 NOKA3aHO HanWU4ue NPU3HAKOB MLLIEMUN MUOKapAa y 60Mb-
HbIX NEro4YHON apTepuanbHOi rMnepTeH3neli No AaHHbIM CUHXPO-
HU3NPOBAHHON OAHOMOTOHHOW 3IMWUCCUOHHON KOMMbIOTEPHOIA
Tomorpadoum muokapaa ¢ 99Tc-MUBW B nokoe u B coveTanmu ¢
Harpy3o4HbIMU npo6amu [7]. BepoATHO, B ycnoBusx, korga Mx
paboTaeT MPOTUB BbICOKOr0 NIEr0YHOr0 COCYAMCTOr0 CONPOTMB-
NeHNs MHOraa [OCTaTOYHO HE3HAYUTENIbHOrO YMEHbLLEHNS CyM-
MapHOro NpPocBeTa Nero4HoOro pycna (Hanpumep, améonus of-
HOrO CermMeHTa ferkoro), AononHuTenbHoro npupocta JIGC ans
pasBUTMA OCTPON ULLIEMUM MUOKApAa Aaxe 6e3 3Ha4MMOro ate-
POCKNEpOTUYECKOro MOPaXXeHNs 3a CYeT BO3pacTaHus NoTpebHo-
ctv B kucnopoge [8]. N'mneptpochuto MXK cnenyeT paccmarpusarh
B KayecTBe npeapacnonaratollero gaktopa B aToil cuTyauuu. B
OTHOLLIEHWWN CXO0XXEero MexaHuama pa3sutus uwemun JIK 8 2013
r. EBponeickum 06LLECTBOM MO JIEYEHNIO CTAbUITbHOIA CTEHOKAp-
QU NpefNioXeH TEPMUH «MUKPOBACKYNspHas cTeHokapamns» [9].

Junarnoctuka OVIM X y 60nbHbIX ¢ JIT 3HA4NTENbHO 3aTpya-
HeHa. KNnUHWYecKMMU Npu3Hakamm SBRs0TCS 601eBOA CMHAPOM
B rPYAHOI KNeTKe, apTepuanbHas runoTeH3ns, B3AyTHe BeH Leu,
cumntom Kyccmayns (yBenuyeHue AaBfieHWst B BEHAX LUEN U UX
pacLUMpeHne Ha BOOXe), NPy 3TOM XapakTepHo OTCYTCTBUE hU3U-
KaJibHbIX U PEHTTEHONOTMYECKUX NPU3HAKOB 3aCTOS B MasiOM Kpy-
re kpoBooo6patleHus [3]. GTONT OTMETUTb, 4TO NOAOOHbIE KIMHN-

| 64 |



VIM DK TPV XT3J1I

YecKue CUMNTOMbI MPUCYTCTBYIOT Y 60NbLIMHCTBA 60/bHbIX € JI
B KNTMHWUYECKM Pa3BepHyTOIl CTaamnn 3a60neBaHus.

Bcem naumeHtam ¢ nogo3peHuem Ha OUM DK Heo6xoaumo
BbINONHATL perucTtpaunto KM B oTBefgeHun V1 1, 0CO6EHHO,
V3R 1 V4R (anesaums ST >1 mm) [10], X0TS B YCNOBUAX MCXOAHO
n3meHeHHoi JKI ¢ npusHakamu runepTpounm m neperpyskun
npaBblX OTAENOB Cepaua 3T0 MOXET 6biTb ManondopmaTuBHO.
JlononuutenbHoe nposedeHne IAxoKI Takke MOXeT ObiTb He
MHGOPMATUBHO: XapakTepHble Ang UHgapKTa MMoKapaa npaeo-
ro Xenyfoyka npu3Haku, Takue Kak paclumpeHue nonoctu XK,
NoBbILLIEHNE AaBfeHns B npaBom npeacepaun (Ao 10 mm pr. CT.
1 60nee) 1 TPUKyCNUAANbHAA PerypruTauns BbISBAAIOTCA Y BCEX
NauneHToB C NEroYHoOi runepTeH3meid. opaxeHne mMuokappa
MK MOXeT 6bITb NOATBEPXKAEHO PaANOHYKANAHbIM UCCNeaoBa-
Huem (Hakonnenue Tc-nupodpocddata B o4are nopakKeHus uam
OTCYTCTBUE MMKPOLMPKYNALUMW B COOTBETCTBYIOLLEN 0651aCTH)
unu ¢ nomolibto MPT ¢ KOHTpacTMpOBaHMEM.

OcTaeTcs MHOro BONPOCOB OTHOCUTENbHO TaKTUKKM Tepanui. Mpu
OMI XK pekoMeHA0BaHO YBENUYEHWNE NPUTOKA KPOBW K MPaBbIM
OTAeNaM Cepaua 3a cyeT BBefieHMs 06beM 3aMeLLatoLLMX pacTBo-
poB (nnasmoakcnangepbl) [10]. OfHAKo B YCNOBWAX BbICOKOMO
JICC nosbiweHne npegHarpy3kn MK He LenecoobpasHo, Tak Kak
MOXET NMPUBECTW K PA3BUTUIO 3MIEKTPOMEXAHWYECKON AMccoLma-
UK. B ycnoBmsx runoTOHMM 1 ONIMIOYPUI ONPaBAAHO Ha3HAYeHue
CUMNATOMUMETUKOB. bonee NpeanoyTUTENbHO B TaKOWA CUTyaLui
“cnonb3oBaHue [o6yTamuHa. MokasaHo, 4TO NpUMeHeHue Jo6y-
TammMHa NPUBOAMUT K YBENIMYEHMIO CEpLeYHOro MHAeKca, yaapHoro
o6bema XK [11]. JobyTamuH Takxe MOXeT yMeHbLnTb JICC, Tem
CaMbIM yMeHbLUAas nocTHarpy3Ky MK, 4To akTyanbHO Ans 60MbHbIX
¢ JIT. OnHako po6yTamuH crneayeT NPUMEHSTb C OCTOPOXHOCTb Y
60nbHbIX ¢ OVIM, TaK Kak B BbICOKMX [03aX OH MOXET NMPUBECTM K
yBennyeHnto HYCC 1 coKpaTUMOCTI MUOKapa, YTo BefeT K MoBbl-
LUEHMIO NOTPEBGHOCTM B KMCIIOPOAE U YCUITEHUIO ULemum [12].

Mpn OVM XX cnenyet n3beratb AUypeTUKOB 1, 0COBEHHO, Ne-
puchepnyeckux sasoamnaratopos. 0aHaKo y 601bHbIX ¢ JII 4acTo
MMEIOTC MPOSBNEHNS CEPAEYHO HeA0CTaTOYHOCTH, Tpebyio-
LLne NPUMEHEHNS NeTNeBbIX AUYPETUKOB, a COBPeMeHHble JIAT-
cneuuduyeckne npenapatbl ABAAIOTCA Ba3oAMnaTaTopamm m mx
OTMeHa conpshxkeHa ¢ puckom Boapactanus J1CC.

Takum 00pa3oMm, AaHHbIA KNUHWUYECKWIA CNyYaii N aHanu3 nute-
paTypHbIX AaHHbIX AEMOHCTPUPYET, 4T0 Y naumeHToB ¢ XTANT pes-
KOe YXyALLEHNe COCTOSHUS MOXET ObITb 06YCNOBMEHO Pa3BUTHEM
OCTPOro WMHapKTa MUoKapaa npaBoro enyaoyka. MexaHuambl
9TOr0 OCNOXHEHMS [0 NOCNefHEero BPEMEHU HeA0CTaTOYHO W3-
y4eHbl, 3a60/1€BaHNE AWNArHOCTUPYETCS B OCHOBHOM MOCMEPTHO,
neyeHne TpebyeT 3HAYUTENbHOM OCTOPOXHOCTU. TeM He MeHee,
CBOEBPEMEHHAs AUArHOCTUKA 3HAYMTENIbHO MOBbILIAET LWIAHCHI Ha
6naronpuaTHbIA MCXOA. Y4MTbIBAS BbILLIEONMCAHHBIE CIOXHOCTH
BeaeHus naumeHToB ¢ OVIM K, uenecoobpasHo yaenatb 60Mb-
LLe BHAMAHWA paHHen AuarHocTuKe 3aboneBaHns, NnpogunakTmke
0CNOXHeHMI T, TLaTeNnbHOMY KOHTPOSIO COCTOSHUSA B AMHAMMUKE,
CBOEBPEMEeHHOIA Koppekuumn JTAM-cneundonyeckomn Tepanuu.
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SUMMARY

Most often acute myocardial infarction of the right ventricle
is diagnosed in patients with acute left ventricular lesion and is
associated with an atherosclerotic process in the coronary arteries.
Isolated acute myocardial infarction of the right ventricle is rarely
diagnosed and is often detected only during autopsy. Previously
it was believed that in the absence of a significant lesion of the
coronary arteries, an acute myocardial infarction of the right
ventricle is associated with hypertrophy of the right ventricular
myocardium. The results of a study in which acute myocardial
infarction of the right ventricle were found in patients who died
due to acute massive pulmonary embolism and who did not have
right ventricular hypertrophy appeared later. There are many

Information about authors:

questions regarding the tactics of therapy for this complication,
especially in patients with pulmonary hypertension who are on
treatment with pulmonary arterial vasodilators.

The article describes a rare clinical case of postmortem
detection of myocardial infarction of the right ventricle against the
background of small coronary arteries in a 41-year-old patient with
a diagnosis of chronic thromboembolic pulmonary hypertension,
the difficulties of intravital diagnosis and the restriction of drug
therapy.

Keywords: acute myocardial infarction of right ventricle, chronic
thromboembolic pulmonary hypertension, myocardium ischemia
in the absence of a coronary atherosclerosis.
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Right ventricular acute myocardial infarction (MI) is usually
associated with the presence of coronary atherosclerosis and
almost always accompanies the acute MI of the left ventricle (LV)
of the heart. Involvement of the right ventricle (RV) depends on
the localization of acute MI: in case of lesion of the lower wall it is
recorded in 24-50% of cases; in rare cases, it develops with lesion
of the anterior wall of the LV [1]. The relatively small frequency
of the RV acute Ml can be explained by several factors: lower

oxygen consumption due to less muscle mass and workload; high
velocity of blood flow during diastole and systole; a more extensive
collateral network, including from the left coronary artery; diffusion
of oxygen from the intracavitary blood through the thin wall of the
RV and through the smallest veins going from the endocardium
directly to the coronary arteries of large and medium order [1].

In rare cases, isolated Ml of the RV is described in patients with
acute pulmonary artery thromboembolism and is diagnosed, as a
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rule, posthumously [2]. The clinical case of a 41-year-old female
patient who was observed at the National Medical Research Centre of
cardiology of Ministry of Health for 11 months against a background
of chronic thromboembolic pulmonary hypertension due to recurrent
thromboembolism into the system will allow to analyze this rare
complication.

Forthe firsttime, the patient was admitted to the clinic complaining
of dyspnea while doing minimal physical activity (walking for 10
meters) and while speaking, of pain in the left side of the chest,
which is unrelated to physical activity and which gets better with
body position changes or in 5-10 minutes after taking valocardin,
of fast heart beat and recurrent swelling of the lower extremities.

From the anamnesis it is known, that for the first time the patient
started to notice dyspnea in the summer of 2012 while walking the
stairs (she was forced to stop onthe 3rd floor when climbing the stairs).
Then the dyspnea was insignificant, and the patient did not apply for
the medical help. The patient experienced a sharp deterioration in
June 2013, when dyspnea and swelling of legs appeared in 2 days
after the intestinal infection while walking at a distance of about 50
meters. For the first time she consulted the doctor on December 16,
2013, when a severe swelling of the lower extremities appeared after
the acute respiratory viral infection and also dyspnea began to disturb
at rest. On December 25, 2013 the patient was hospitalized at the
place of residence. According to medical examination, the level of
D-dimer increased to 1.8 pg/ml (<0.5); electrocardiography (ECG) —
deviation of the electrical axis to the right, severe hypertrophy and
congestion of the right heart, incomplete blockade of the right bundle
branch leg of Gies; echocardiography (EchoCG) — the right heart is
enlarged, pulmonary artery systolic pressure (PASP) is 120 mm Hg,
insufficiency of tricuspid valve of 3-4 degrees; multispiral computed
tomography of the lungs (MSCT) — parietal thrombotic masses in the
projection of the trunk, left and right pulmonary arteries. A diagnosis
was made: recurrent pulmonary artery thromboembolism, severe
post thromboembolic pulmonary hypertension. Patient underwent
thrombolytic therapy (actinolysis 100 mg), anticoagulant therapy
(enoxaparin, warfarin), diuretic therapy, after which her condition
stabilized.15 days after the treatment, pulmonary angiography was
again performed, where positive dynamics was noted: contrast
defects in the pulmonary artery trunk and in left pulmonary artery
were not visualized. The volume of thrombotic masses in the right
pulmonary artery significantly decreased. After discharge, dyspnea
gradually increased and tolerance to physical exercises decreased,
even so the patient complied with the regime and was taking
prescribed medicine in time.

In August 2012, the patient had a syncope for the first time. From
2012 to 2014 there were 6 episodes of syncope in total, so the
brain MRI was performed, no pathology was found.

Since February 2014, after repeated hospitalization at the place of
residence, the patient received 2.5 mg of warfarin without achieving
the target level of the international normalized ratio (INR), bisoprolol
2.5 mg, torasemide 2.5 mg, spironolactone 25 mg per day. Patient
was admitted to the National Medical Research Centre of cardiology
of Ministry of Health in severe condition. Consciousness is clear.
Attention was paid to the pale color of the skin, the presence of
blush on the cheeks and acrocyanosis. Mucous membranes of
usual color, humidity. Fauces is not hyperemic. The subcutaneous
fat layer is developed moderately. The body mass index is 28 kg / m2.
There were no violations of 12-pairs of cranial nerves. Lymph nodes
are not enlarged. Bones, joints and muscles, mammary glands,
thyroid gland are without any characteristic features. The pastosity

of the legs was noted. Respiratory rate — 20 breaths per minute. In
the act of breathing, both halves of the thorax were involved evenly.
With auscultation of the lungs, breathing was carried out in all
departments with a hard hue, there is no wheezing. At auscultation
of heart tones are muffled and an accent of the second tone over
the pulmonary artery was heard, there is a gentle systolic murmur
above the projection of the tricuspid valve. There were no sounds
over the main arteries. Heart rhythm is regular, heart rate is 80 per
minute, arterial pressure on the right arm is 90/60 mm Hg, on the
left — 95/70 mm Hg. Pulsation of peripheral vessels is good, the
condition of the veins is satisfactory. The abdomen is soft, painless
in all parts, the liver is at the edge of the costal arch, the spleen is not
enlarged. The kidneys are not palpable, the symptom of "effleurage”
is negative on both sides, there is no dysuria.

At ECG recording, a sinus tachycardia with a heart rate of 105
beats per minute was registered, deviation of the electric axis of the
heart to the right, change in the p-pulmonale type atrial component,
signs of myocardial changes due to right ventricular hypertrophy,
and violation of intraventricular conduction (Figure 1).

—
———
S

Figure 1. Electrocardiography of the patient
during the first hospitalization

Daily monitoring of the ECG according to Holter: the main
rhythm is sinus, the average heart rate is 80 beats per minute, the
maximum is 154 beats per minute, and the minimum is 54 beats per
minute. Ischemic dynamics of the ST segment was not detected,
3 ventricular ecstasyoles were registered, supraventricular
extrasystoles and pauses were not detected.

The results of echocardiography are presented in Table 1.
Attention is drawn to the dilatation of the right heart with signs of
right ventricular overload pressure, myocardial hypertrophy of the
right ventricle, dilatation of the pulmonary arteries and its branches,
high pulmonary hypertension, relative deficiency of tricuspid valve of
Il degree, pulmonary artery valve of |-l degree, widening of inferior
hollow vein, signs of compression of left ventricle due to compression
of the enlarged right ventricle.
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Table 1. Results of EchoCG of patient G. in dynamics

Norm E:Jr::litalization Et?::irtraﬁ?ztalion
Aorta, cm 2945 34 3,0
LA, cm 2,0-40 31 3,6
LV EDD, cm 4,0-55 3,8 2,6
IVST, cm 0,7-11 1,0 1,0
LV PWT, cm 0,7-1,1 1,0 1,0
S RA, cm? <18 32 32
AP RVD, cm <29 43 48
RVAWT, cm <0,5 0,9 1,1
PASP, mm Hg <30 105 105
TR, degree 0-l Il Il
PR, dergee 0-I Il Il
PAT, cm <2,6 41 4,8
RPA/LPA, cm <15 3,5/3,0 43/3,0
Ve, em 22 | |

According to chest radiography, focal and infiltrative changes
were not detected, the pulmonary pattern is diffusely poor due to
the vascular component; extended segmental and subsegmental
arteries of high intensity are visualized. The heart is widened in
diameter, the pulmonary artery trunk protrudes along the left
contour. The quantitative signs of pulmonary arterial hypertension
(PAH) are visualized (Table 2). Pleural sinuses are free.

Table 2. Quantitative signs of pulmonary hypertension
based on chest radiography in patient Z. in dynamics

Indicators Norm May 2014 February 2015
Right root, mm <15 18 18
left root, mm - 40 44
Coefficient of Moore, % <30 38 40
Coefficient of Luthi, % <33 39 39
CTI, % <50 55 58

When the combined single-photon emission computed
tomography and computed tomography of the lungs with
intravenous injection of the radiopharmaceutical 99mTc-MAA were
performed, the area of heterogeneous decrease in accumulation of
radiopharmaceutical drug in the region S4 of the middle lobe of
the right lung with a sufficiently sharp contour was recorded. For
the rest parts of the lungs, the distribution of radiopharmaceutical
drug is even. When evaluating computed tomography (SPECT/CT-
tomography) lung intravenous radiopharmaceutical 99mTc-MAA
a site of a non-uniform decrease in accumulation of RFP in the
region S4 of the middle lobe of the right lung with a sufficiently
sharp contour is recorded. When evaluating CT research, focal and
infiltrative changes in lung tissue are not determined. Cardiothoracic
index >50%. Fluids in the pleural cavities are not detected. The
scintigraphic picture can show embolism in the basin of the right
branch of the pulmonary artery.

The patient underwent multispiral computed tomography
with contrast enhancement (MSCT-angiopulmonography): the
expansion of the pulmonary artery was determined to 4.2 cm,

the right pulmonary artery (RPA) — 3.6 cm, the left pulmonary
artery (LPA) — 3.4 cm. On the lower contour of the right
pulmonary artery, a thrombus with a thickness of up to 1.2 cm
was visualized, stenosing the artery lumen to 35%, distal to the
level of subsegmental branches of filling defects was not revealed.
The trunk of the pulmonary artery and the LPA to the level of the
subsegmental branches were contrasted without stenotic changes.
The right parts of the heart are greatly expanded. Lungs are
without fresh focal and infiltrative changes. The pulmonary pattern
is diffusely strengthened. Fibrotic changes in the middle lobe of
the right lung. Lumens of trachea and large bronchia are free.
The roots of the lungs are structural. Axillary, intrathoracic lymph
nodes are not enlarged. Bone destruction at this examination was
not detected. Conclusion: a thrombus along the lower wall of the
right pulmonary artery. Signs of pulmonary hypertension.

When conducting a catheterization of the right heart, the SPAP
was 121 mm Hg, the average — 69 mm Hg, the average pressure in
the right atrium — 3 mm Hg, pulmonary artery wedge pressure — 6
mm Hg, saturation of capillary blood — 94%, blood saturation of the
pulmonary artery 50%, cardiac index 1.3 | / min x m?, pulmonary
vascular resistance — 2260 dyn x s / cm®; acute pharmacological
test — positive (a decrease in the average pressure of the left artery
from 69 to 32 mm Hg, cardiac output increased from 2.3 to 3.4
| / min). When performing selective pulmonary angiography, the
trunk and main branches of the pulmonary artery were enlarged;
significant violations of perfusion were not detected.

According to ultrasound, the size of the liver within normal values,
its contours are clear, even, an increased echogenic, structure -
diffusely homogeneous, fine-grained, vascular pattern without
features. Additional structures in the parenchyma have not been
identified. The portal vein is not enlarged, the inferior vena cava is
at the upper border of the norm (23 mm, norm — up to 22 mm), the
hepatic veins are not dilated. Extrahepatic bile ducts, holedoch are
not dilated. Additional structures in the lumen are not determined.
Gallbladder with an inflection in the neck, of normal size, the walls
are not thickened, moderately compacted, the contents of the
cavity are homogeneous. Ultrasound dopplerography of veins of
lower extremities — thrombotic masses were not detected.

According computer spirometry lung capacity and performance
airway within the age norm. (VC >0%, FEV1 >70%).

In blood tests, attention was attracted to a slight increase in the
level of total bilirubin up to 41.3 pM/L (norm - 3-29 puMol / L), uric
acid up to 619 pM / L (norm — 142.8-339.2 puMol/L), C-reactive
protein up to 1.06 mg / dl (norm — up to 0.5 mg / dL), hemoglobin
up to 16.2 g / dl (12-16 g/dL), D-dimer up to 2.58 pg/ml (norm
up to 0.5 pg/ml). The level of international normalized ratio (INR)
at admission — 1.49, which indicates the lack of anticoagulation
therapy. When carrying out a genetic blood test to identify
hereditary thrombophilia, heterozygous polymorphism in the gene
of the inhibitor / activator of plasminogen of type 1 was detected.

Based on medical examination, the diagnosis was confirmed:
chronic thromboembolic pulmonary hypertension (CTEPH).
Functional class [ll-IV (WHO). Recurrent thromboembolism in
the pulmonary artery system. Pulmonary heart: insufficiency of
tricuspid valve of Il degree, pulmonary valve of I-Il degree. Chronic
heart failure — Il A stage. Chronic hemorrhoids. Chronic adnexitis.

Therapy was conducted with enoxaparin 160 mg, torasemide
5-7.5 mg, spironolactone 50 mg per day. Bisoprolol was replaced
by diltiazem with a dose up to 180 mg per day, pathogenetic therapy
with sildenafil 60 mg per day was started with good tolerability.
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The patient was admitted to the hospital again in 11 months after
the first hospitalization. When questioned, it was found that soon
after discharge she lowered the dose of sildenafil to 12.5 mg per
day due to the complications of drug provision and the appearance
of persistent hypotension (systolic blood pressure 80-90 mm Hg).
Since discharge, the patient had three episodes of deterioration,
which were accompanied by increased dyspnoea and edema, but
she did not seek medical help.

At admission, she complained about dyspnoea at rest and with
minimal physical activity (walking for a distance of 10 meters),
intense pains of a stabbing character in the left half of the chest
with irradiation into the left arm, arising without connection with
physical activity, passing with a change in the position of the body or
in 5-10 minutes after taking Valokardin, episodes of cardiopalmus,
self-stopping, periodic swelling of the lower extremities.

Patient’s condition is heavy, the skin is pale, pronounced blush
on the cheeks, the pastosity of the shins. At auscultation of the
lungs, breathing was carried out in all departments, with a hard
tinge, without wheezing, respiratory rate — 20 breaths per minute.
Percutally the relative border of the heart is widened to the right.
At auscultation heart tones are rhythmic, the accent of the second
tone over the projection of the pulmonary artery is heard, and
also systolic sound above the projection of the tricuspid valve and
diastolic noise along the left edge of the sternum are heard. Heart
rate — 80 per minute, blood pressure 80/60 mm Hg. At palpation
the abdomen was soft, painless. The liver protruded by 3 cm from
under the edge of the costal arch, slightly painful at palpation. From
the side of the urinary and nervous systems without particular
features.

According to the electrocardiography, at admission, sinus
rhythm with a heart rate of 65 per min., deviation of the electric axis
of the heart to the right, atrial component change as p-pulmonale
type, signs of myocardial hypertrophy of the right ventricle.
When compared with ECG data in the dynamics there were no
significant chanaes (Fia. 2). During hospitalization, the ECG was

Figure 2. Electrocardiography of patient
G. during second hospitalization

performed again against a background of pains in the chest, but
the configuration of the complex remained unchanged.

According to chest radiography, focal and infiltrative changes
are not detected, cells of focal and infiltrative changes are not
detected, the pulmonary pattern is diffusively poor on the left and
on the periphery to the right due to the vascular component, in the
projection of the left root, extended and "chopped" segmental arteries
are defined. In dynamics there is an increase in the size of the left
root, the Moor coefficient and cardio-thoracic index (Table 2).

EchoCG in dynamics revealed an increase in the cavity and
thickness of the anterior wall of the right ventricle, the pulmonary
artery trunk and its right branch, and a decrease in the left
ventricular end-diastolic dimension (Table 1).

According to ultrasound, signs of right ventricular heart failure as
enlargement of the liver and stagnation in the liver, dilation of lower
hollow veins and hepatic veins. MSCT of the chest with contrast
enhancement was performed: the expansion of the pulmonary
artery up to 5.3 cm, right pulmonary artery 4.4 cm, left pulmonary
artery 3.9 cm. On the lower contour of the right pulmonary artery, a
thrombus with a thickness of up to 1.2 cm is determined, stenosing
artery lumen up to 35%, the thrombus extends to the mouth of the
mid — lobe branch, obturating the lumen all over. The trunk of the
pulmonary artery and the left pulmonary artery up to the level of the
subsegmental branches are contrasted without stenotic changes.
The right parts of the heart are markedly dilated. In the lungs, the
pattern is diffusely enhanced, a "mosaic" perfusion of the lungs is
determined. Fibrotic changes in the middle lobe of the right lung.
The lumen of the trachea and large bronchi are free. The roots of
the lungs are structural. The enlarged axillary and intrathoracic
lymph nodes are not determined.

Thus, the patient was admitted to the hospital in an extremely
severe condition due to the presence of high pulmonary
hypertension because of recurrent pulmonary thromboembolism,
as well as decompensation of chronic heart failure. Given persistent
hypotension, the correction of previously selected therapy was
made: diltiazem replaced with ivabradine 15 mg /day, warfarin
with enoxapyrine 140 mg/day; given the persistent hypotension
sildenafil was prescribed at a dose of 15 mg per day, with a further
increase in the dose under the control of blood pressure. The
presence of heart failure, the need for parenteral loop diuretics
required the installation of a central catheter to infuse pressor
amines, against which there was a temporary stabilization of blood
pressure at a level of 90-110/60-80 mm Hg. The diuresis was
positive (+ 300-500 ml). Inhalations of iloprost are added to the
therapy — 20 g / day.

Given the severity of the condition, persistent hypotension,
negative diuresis, the inability to continue therapy with sildenafil
and iloprost in prescribed doses, the patient was transferred to the
Intensive Care Team, a central catheter was installed, infusion of
dobutamine was started at a rate of 10 pg/kg/min, against which
there was a relative increase in blood pressure to 95-105/62-70
mm Hg. On the bedside monitor, a sinus rhythm was recorded with
signs of an overload of the right heart (Figure 3). Later there was
a tendency to hypotension 80-85/64 mm Hg, in connection with
which the speed of dobutamine was increased to 15 mcg/kg/min.
Anuria remained throughout the observation period in the Intensive
Care Team. Due to the appearance of vomiting, the increase in
cough, dyspnea inhalation of iloprost was terminated. Against
the background of ongoing therapy, including the infusion of
dobutamine the patient suddenly lost consciousness and wheezed
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Figure 3. Electrocardiography of patient G. during
second hospitalization at pain syndrome

in 7 hours. On the monitor — the decrease of the hemodynamically
inefficient sinus rhythm to 30 beats/min and below, reanimation
measures started: indirect heart massage, artificial ventilation by
an Ambo bag, intravenous administration of atropine, epinephrine,
intubation of the trachea performed, hardware-assisted ventilation
started and intravenous infusion of adrenaline with increasing
speed. When carrying out emergency echocardiography, you can
notice the absence of a mechanical systole of the ventricles —
electromechanical dissociation. Despite the resuscitation measures
carried out within 50 minutes, it was not possible to restore cardiac
and respiratory activity, biological death was ascertained.

An autopsy revealed a chronic thromboembolic syndrome,
manifested itself with thromboembolism of the segmental branch
of the pulmonary artery of the right lung, hemorrhagic infarction of
the middle lobe of the right lung, atelectasis of the lower lobe of the
right lung, chronic pulmonary heart. In addition, in the area of the
tip of the right ventricle, a pale brown anemic section of irregular
shape was found, measuring 4.0x2.5x2.0 cm. At histological
research — the center of a necrosis in the field of an apex of the
right ventricle, which appeared about a day ago. Coronary arteries
of the heart are convoluted, yawn, the walls are thickened due
to dense white and yellow plaques. Hemodynamically significant
atherosclerotic lesion of the coronary arteries was not revealed.
The immediate cause of death was acute pulmonary-cardiac failure.

Thus, in a patient with recurrent thromboembolism, high
pulmonary hypertension, autopsy revealed an acute myocardial
infarction against a background of almost unchanged coronary
arteries, the clinical manifestations of which were poorly
characterized for this disease. The patient complained of pains
in the region of the heart, but they were atypical, and occurred
with no connection with physical activity and stopped after taking
sedative medication. The ECG initially had changes in the form of
severe hypertrophy and right ventricular overload and in dynamics
did not show changes, that are typical of AMI.

Isolated myocardial infarction of the right ventricle is extremely
rare, in 1,9-4,2% of cases as a finding in autopsy [2]. The most
common cause is atherosclerotic lesion (30-50% of all cases) of
the right coronary artery, rarely — lesion of the envelope artery [3].

Previously it was believed that in the absence of significant
coronary lesion, the right ventricular AMI is associated with RV
myocardial hypertrophy [4]. Later, results of a study appeared in
which AMI of the RV was found in 6 patients who died due to acute
massive pulmonary embolism and without ventricular hypertrophy,
while 5 patients had significant stenosing coronary lesions [5]. At
the same time, there are several cases of detection of the right
ventricular acute MI in patients with acute pulmonary embolism,
no right ventricular myocardial hypertrophy, and hemodynamically
insignificant coronary lesions (there were coronary artery stenoses
<b0%) [2]. Also, cases of development of AMI of the RV are
described in newborns and infants in the presence of perinatal
asphyxia, myocarditis, pulmonary dysplasia and pulmonary arterial
hypertension of newborns [6].

Thus, in patients with pulmonary hypertension, especially with
CTEPH, in the case of a sharp deterioration in the presence of
pain syndrome and unstable hemodynamics, the right ventricular
acute MI should be excluded. Differential diagnosis should also be
performed with recurrence of thromboembolism in the pulmonary
artery system, pulmonary artery dissection, compression of the left
coronary artery trunk.

The reasons for the development of acute right ventricular
ischemia in the absence of a significant atherosclerotic lesion
of the coronary bed are not sufficiently studied at present time.
Earlier, we showed the presence of signs of myocardial ischemiain
patients with pulmonary arterial hypertension from synchronized
single-photon emission computer tomography of the myocardium
with 99Tc-MIBI at rest and in combination with stress tests [7].
Probably, in conditions when the right ventricle works against the
high pulmonary vascular resistance, sometimes it's enough to
have a slight decrease in the total lumen of the pulmonary bed (for
example, the embolism of one segment of the lung), an additional
increase in pulmonary vascular resistance for the development of
acute myocardial ischemia even without significant atherosclerotic
lesion in oxygen [8]. Hypertrophy of the right ventricle should be
considered as a predisposing factor in this situation. With respect
to a similar mechanism of development of left ventricular ischemia,
in 2013 the European Society for the Treatment of Stable Angina
proposed the term "microvascular angina" [9].

Diagnosis of acute myocardial infarction of the right ventricle in
patients with pulmonary hypertension is very difficult. Clinical signs
are pain in the chest, arterial hypotension, swelling of neck veins,
a symptom of Kussmaul (increased pressure in the neck veins and
their expansion on the inspiration), with the absence of physical and
radiographic signs of stagnation in the small circulatory system [3].
It is worth noting that such clinical symptoms are present in most
patients with pulmonary hypertension in the clinically developed
stage of the disease.

All patients with suspected acute myocardial infarction of the
right ventricle need to perform ECG recording in V1 lead, and
especially V3R and V4R (ST elevation >1 mm) [10], although
under the conditions of the initially changed ECG with signs
of hypertrophy and overload of the right heart, this can be of
little informative. Additional Echocardiography may also be not
informative: characteristic features of myocardial infarction of
the right ventricle, such as an expansion of the right ventricular

70



MI OF THE RV WITH CTEPH

cavity, increased right atrial pressure (up to 10 mm Hg or more)
and tricuspid regurgitation are detected in all patients with
pulmonary hypertension. Lesion of the right ventricle myocardium
can be confirmed by a radionuclide study (accumulation of Tc
pyrophosphate in the lesion or absence of microcirculation in the
appropriate area) or by MRI with contrast.

Many questions remain regarding the tactics of therapy. In
acute myocardial infarction of the right ventricle, an increase
in blood flow to the right heart is recommended due to the
intravenous administration of a volume substitution solutions
(plasmoexpanders) [10]. However, in conditions of high pulmonary
vascular resistance, an increase in right ventricular preload is not
advisable, since it can lead to the development of electromechanical
dissociation. In the conditions of hypotension and oliguria, the
appointment of sympathomimetics is justified. In this situation,
the use of dobutamine is more preferable. It has been shown that
the use of dobutamine leads to an increase in the cardiac index,
right ventricular stroke volume [11]. Dobutamine also can reduce
pulmonary vascular resistance, thereby decreasing the post-
loading of the right ventricle, which is important for patients with
pulmonary hypertension. However, dobutamine should be used
with caution in patients with acute myocardial infarction, since
at high doses it can lead to a heart rate increase and myocardial
contractility, which leads to an increased need for oxygen and
worsening of ischemia [12].

In acute myocardial infarction of the right ventricle, diuretics
and, especially, peripheral vasodilators should be avoided.
However, in patients with pulmonary hypertension, there are
often manifestations of heart failure requiring the use of loop
diuretics, and modern PAH-specific drugs are vasodilators and
their cancellation is associated with the risk of pulmonary vascular
resistance increase.

Thus, this clinical case and the analysis of literature data
demonstrate that in patients with CTEPH, a sharp deterioration
in the condition may be due to the development of an acute
myocardial infarction of the right ventricle. The mechanisms of
this complication have not been sufficiently studied until recently,
the disease is diagnosed mostly posthumously, so treatment
requires considerable caution. Nevertheless, timely diagnosis
significantly increases the chances of a favorable outcome. Given
the difficulties described above in managing patients with acute
myocardial infarction of the right ventricle, it is advisable to pay
more attention to early diagnosis of the disease, prevention of
complications of pulmonary hypertension, careful monitoring
of the state in the dynamics, timely correction of PAH-specific
therapy.
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NeroyHas aptepuanbHas runepteHaus (J1Al), accouumpoBaH-
Has ¢ BpOXAeHHbIMKU nopokamu cepaua (BMC) (JTAM-BMC) ¢ Ha-
NNYMEM BHYTPUCEPAEYHBIX UK BHECEPAEYHBIX LUYHTOB ABASETCS
CNeACTBMEM MOCTOSAHHOM Meperpy3kn MOBbILIEHHbIM 06bLEMOM
Manoro Kpyra KpoBoo6paLLeH1s 1 NOBbILLEHUS NIEre4HOro Cocyau-

croro conpotusnenusa (JICC) [1]. HecMoTps Ha CXOACTBO C TOYKM
3PEHNS TUCTONOMMYECKOro nopaxkeHus nerkux, JIAC-BIC 3ameTHO
oTnmyaetcs ot apyrux dopm JIAT. CornacHo pekomengauusam Es-
poneiickoro O6LuecTBa Kapanmonoros no AWarHOCTUKE U NEYEHUHO
JIM 2015 ropa, B KIMHWUYECKOI Knaccuukauum BolAeNatoT YeTbipe
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KITMHUWNYECKIWI CITYHAN: SBAMEHA EO3EHTAHA HA MALJUTEHTAH P JIAM-BricC U

CUHOPOME SUV3EHMEHIEPA

Ta6nuua 1. lMoka3aHus K NPUMEHEHNI0: 603EHTaH VS MALMTEHTaH

bo3eHTan

ONs NIe4eHNs NeroqHomn apTepuanbHon runepteHsun Il-IV ®K (BO3)
C LIEMbI0 YNyHLLIEHNS TONEPAHTHOCTU K (OM3NYECKNM Harpy3kam i
KIMHUYECKNX CUMMTOMOB Yy B3POCIIbIX 1 AETeil cTapLue 2 net

- WNT/hacnepyemas;

- JIAT, accoLunpoBaHHas ¢ CUCTEMHON CKNepoaepMueit npu oT-
CYTCTBUM 3HAYMMOr0 UHTEPCTULNANIBHOMO MOPAKEHWS NErKuX;

- JIAT, accounnpoBaHHas ¢ BPOXLEHHbIMU NMOpPOKaMu cepl-
11, B YaCTHOCTU, PN CUHAPOME J1i3eHMeHrepa.

0CHOBHble rpynnbl JIAT-BIC: 1) cuHapom dinseHmenrepa, 2) J1AT,
accouMMpoBaHHas C MpPeUMYyLLeCTBEHHO CUCTEMHO-NEro4HbIMN
wyHTamu, 3) JTAI npu manblix, cny4anHbix gedekrax, 4) JTAI nocne
XUPYPrnyeckon KoppekLum nopokos [2].

Oco6oit chopmoii JIAT-BIMNC saBnsaetcs cuHAPOM ON3EHMEHre-
pa, KOTOPbIA XapakTepu3yeTcs Ha4YasibHbIM CUCTEMHO-JIEr04HbIM
LUYHTOM, NpuBOAAWMM K nporpeccupoBanuto JIAT, pesepcuu
WM ABYHANPABMEHHOMY LUYHTUPOBAHMIO KPOBU M Pa3BUTHMIO Lin-
aHo3a. [laumeHTbl C CMHAPOMOM JM3eHMEeHrepa UMetT APKYH
CUMNTOMATUKY C HU3KUM Ka4eCTBOM XXU3HN U TSHXKENbIMU OYHK-
LMOHANbHLIMK OrpaHnyeHnamMin. Kpome Toro, KNMHUYecKas Kap-
TWHA NOMUMO LIEHTPATbHOr0 LaHo3a, OfbIWKKM, YTOMISEMOCTH,
MOXXET BKJI04aTb KPOBOXapKaHbe, CUHKOMNANbHble COCTOAHMA W
NPOSB/IEHNA NPABOXENYA04KOBOI CepAeYHON HeJ0CTaTOYHOCTH.
CHWKeHWe HaCbILLeHUs apTepuanbHOM KPOBK KUCIIOPOAOM Npu-
BOAWUT K HapyLUEHWUIO remocTasa, TPOMOOLMUTONEHUN, B CBA3N C
4eM NauyeHTbl HAXOAATCA B 30HE PUCKA Pa3BUTMS, KaK KPOBOTE-
YeHns, Tak 1 Tpom6o3a [3]. OfHAKO, HECMOTPS HA BblpaXKEHHbIE
KMWUHWNYECKIE MPOSBMEHUS, CHUKAIOLLME Ka4eCTBO XKU3HN, BbDKN-
BaeMOCTb MaUMEeHTOB C CUHAPOMOM JN3eHMeHrepa pPasnuTenbHo
BbILLE M0 CPaBHEHWO ¢ 60NbHbIMK nanonatudeckon JIAL (UIT).
Tak, 5-neTHAs BbDKUBAEMOCTb NPU CUHAPOME 31i3eHMeEHrepa co-
ctasnset 6onee 80%, TOraa Kak 3-neTHAS BbDKMBAEMOCTb Npw
W cocTasnser 20-30% [4].

Mocne ycnewHOro 3aBepLUeHns PaHAOMU3MPOBAHHOIO, [BOA-
HOro  CNnenoro, nnaue6o-KOHTPONIMPYEMOro  UCCe0BaHNS
BREATHE-5 603eHTaH, Kak npefCTaBUTe/b KNacca aHTaroHWUCTOB
peLenTopoBs aHAoTenuHa (APJ), 6b1n 0406peH ans Tepanuu JAT-
BMNC n cuHapoma 3inzeHmenrepa [5]. Y 54 60nbHbIX K 16 Hepene
Tepanum 603eHTaH NPUBOANN K JOCTOBEPHOMY CHUXKEHMIO J1eroy-
HOr0 COCYANCTOro CONPOTUBNEHUSA, NPUPOCTY ANCTAHLMMN B TeCTe
6-MuHyTHOM X0Ab66b1 (TBMX).

B 2015 r. B Hawei cTpaHe NOSABUNCS HOBbIA JBOAHOM aHTaro-
HUCT 3T-1 MauUMTEHTaH, KOTOPbIN ObIN CO3AaH C LiENblo ONTUMN-
3aumn TKaHeBbIX 3h(PeKTOB npenapara 3a CHeT MNOBbILLEHNA Nin-
nocuneHocTm [6] (Tabn. 1).

B HacTosiLiee Bpems NPOXOAAT AKNUHUYECKNE UCCNEA0BAHNSA C
LLeNblo OnpefesneHns KIMHNYecKon 3peKTUBHOCTY MaLuUTeHTaHa
npu CUHAPOMe Jn3eHMeHrepa. Kpome TOro, MHTEHCUBHO Hakansu-
BAIOTCA KNUHUYECKME [JaHHbIe B MOJb3Y CTpATernu nepexknoHeHus
APQ3 — 3ameHbl 603eHTaHa UK aMbpU3eHTaHa Ha MALMTEHTaH y na-
umeHToB ¢ JIAT. Xots B EBponenckux Pekomengaumsax 2015 roaa
3TOT BOMPOC HE PAcCMaTPUBAETCS, KaK He MMEOLMA 06LLIKPHON
JOKasareNibHoit 6a3bl. PoccuiiCkummn akcnepTamu paspaboTaHbl

MauuteHTtan

NS AnuTesibHoro sieveHus JIAT B BUAe MOHOTEpanuu Uin B co-
CTaBe KOMOMHWPOBAHHOM Tepanum y B3POCAbIX NALMEHTOB

¢ OK Il mnu Il ans npeaoTBpaLLeHus nporpeccupoBaqus JTAT
(cmepTb Unn NOTPE6HOCTL B HA3HA4EHWN B/B UMK N/K Npo-
CTaHOMJO0B, MW TPAHCMNAHTALMSA NIETKNX, UK NpefcepaHas
CenToCTOMMS UK SPYroe KNUHUYeckoe yxyaLeHue JIAT)

- mauonatmyeckas n HacneacteeHHas JIAT,
- JIAT, accounmnpoBaHHas ¢ 3a60/1eBaHNAMMN COEAUHUTENBHO TKaHW,

- J1AT, accoummpoBaHHas ¢ KOppUrnpoBaHHbIM NPo-
CTbIM BPOXJEHHbIM NOPOKOM CepALa.

Tabnuua 2. Bo3MOXHOCTH ONTUMMU3ALMKN TEpaNUK
APJ: 603eHTaH/ambpn3eHTaH — MaLMTEHTaH

1. YuutbiBath npothunb NEKAPCTBEHHLIX B3aUMOfEHCTBUIA
(PO3EHTAH + CUNAEHA®WI)

3amMeHa Ha MallMTeHTaH )XenaTefbHa Yy NalXeHTOB, NPUHU-
MatoLLx 603eHTaH 1 CUNAeHatun, B CBA3MN C YCTaHOBMNEHHbIM
MEXMeKapCTBEHHbIM B3aMMOJENCTBUEM — W3MEHEHWNEM (hap-
MaKOKWHETUKM W, COOTBETCTBEHHO, KOHLIEHTpALWUKU CUNAeHa-
cbuna npu COBMECTHOM MPUMEHEHNI C 603EHTAHOM.

2. 3amMeHa Ha MaUWTEHTaH XxenaTenbHa y NauneHToB, NPUHK-
MatoLiux 603eHTaH M BapthapuH, KOTOPLIA LOCTATOYHO 4acTo
NPUMEHSIETCA B KA4eCTBE CUMNTOMATUHECKON Tepanum y 60s1b-
HbIX ¢ JIAT n TpebyeT TwarensHoro koHTpons MHO.

[Mpn npueme 603eHTaHa CHUXKAeTCA 30(DEKTUBHOCTL FOPMO-
HanbHbIX KOHTPALENTUBOB, 4YTO TPEOYET NPUMEHEHMS ABOMHON
KOHTpaLenLum y XXeHLIMH 1eTopoAHoro Bo3pacrta. MauuteHtaH
He BNUAET HA (PapMaKOKWMHETMKY BapdapuHa 1 nepopanbHbIX
KOHTpaLenTUBOB.

3. MaumeHTol ¢ JIAT, accoLMMpOBaHHONW C CUCTEMHON CKne-
poaepmuen, UMeLLe HaUXyOLWmniA NPOrHo3 cpeay BCex 3Tu-
onorui JIAT. Takue npenaparbl, KaK MaUWTEHTaH W puoLuryar,
[0Ka3aBLUWe CBOK 3(PMEKTUBHOCTL B OTHOLLEHUW JONTOCPOY-
HbIX MCXOA0B B PaHAOMM3MPOBAHHbIX KIIMHUYECKNX UCCNEm0-
BaHuWsX, NPeAN0XeHO Ha3blBaTh Npenaparamu 2 NoKoneHus (B
OTNMYKe OT npenapartoB 1ro NMokoneHus — 603eHTaHa U Cun-
AeHachuna, BNUAILLMX, B 0CHOBHOM, Ha cumnTomatuky JIAT).

4. Mauuentam, ¢ Bnepsbie BbiiBNEHHOW JIAT u He nony-
yasluum panee JIAT-cneynd)M4eckyo Tepanuio, cieayer pac-
CMaTpMBaTb MaUMTEHTAH Kak npenapar nepsoro Bbl6opa: oH
MMeeT Haunyyline nokasaresnm aDEKTUBHOCTU (BIUSHUE Ha
NPOrHO3 — PUCK M YaCTOTYy roCnuUTaNU3aunii, pUck CO6bITUNA
3a6011€BaEMOCTI N CMEPTHOCTU), NYYLUNA NPOPUIb Mexne-
KapCTBEHHbIX B3aUMOLENCTBUN U NEPEHOCUMOCTH, a TAKXE [0-
Ka3aHHOe MOJIOXKMTESIbHOE BAUSHWE HA KAa4eCTBO XXM3HU 3TUX
TSKESbIX 60/bHBIX.

5. MMpuopuTeT MauuTEHTaHa NpU NPU3HAKaX HapyLeHWi
thyHKUUKM Nevenu y 6onbHbIX JIAT.

lMauueHTsl, Y KOTOPbIX HA (DOHe Tepanuu 603eHTAHOM OT-
MEYaeTcs MK paHee OTMEYanoCb MOBbILIEHUE TPaHCaMUHa3,
a TaKXXe Npu OTCYTCTBUM BO3MOXXHOCTM NPOBEAEHMS NEYeHOY-
HbIX NPO6.
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npasuna no oNTUMNU3aLUK Tepanuu ONPeeneHbl KaTeropuy nawu-
EHTOB, HYXJAoLLMXCA B NOJOOHON TakTuke (Tabn. 2) [7].

B kayecTBe npumepa, UNNIOCTPMPYIOLLEr0 BO3MOXXHOCTb 1 ad)-
(peKTMBHOCTb Nnepexoda C Tepanuyt 603eHTaHOM HAa MaLUTEHTaH
NPpU HEJOCTUXKEHMN LieNeil NeveHns, NPpeacTaBnsaem KNuHNYeCcKui
cnyyaii naumeHTku ¢ BIC, cuHapomom 3ii3eHMeHrepa.

bonbHas b., 1976 roma poxpenus, Habnwopaerca B OIBY
«HMWL, kapgamonorun» M3 Poccun MHCTUTYTA KIMHWYECKOI Kap-
avonorun um. AJ1. MacHukosa ¢ aekabps 2014 roga. 113 aHamHe-
32 XKM3HU 1 3260MeBaHNA U3BECTHO, 4TO B BO3pacTe 1,5 neT 6bin
BbISIBJIEH BPOXXJEHHbIN NOPOK CepALa — AeEKT MeXOKenya04Ko-
BOW neperopofkun. OT NPeAN0XKEHHOI XUPYPrnyeckon KoppekLnm
nopokKa B BO3PacTe 2 NeT poanTenu oTkasannc. G aeTcTBa nauu-
eHTKA 0TMeYaeT OfbILIKY NPU Harpyskax, B CBA3W C 4eM LUKOIY
noceLyana HeperynspHo, oTcTasana B pU3n4eckom passutum ot
CBEPCTHUKOB. [1OCTENEHHO CHUXANAach TOMEPAHTHOCTb K (hu3u-
4ECKMM Harpy3kam, nosiBUCS LMaHO3 BUAUMbIX CAn3ucTbix. Go
CNnoB naumeHTku, B Bospacte 10-12 net gnarHoctmposaHa BbICO-
Kas NneroyHas runepTeH3us, CUHAPOM Ji3eHMeHrepa. Ha coHe
OTCYTCTBUS C MOMEHTA BbISIBNEHUS NEro4Homn runepteHsum JIAT-
cneunu4ecKoin Tepanuu COCTOAHUE NALUEHTKM NPOrpeccuBHO
YXy[LUanocb, Nepuou4ecku CTanm BO3HUKATb 3MU30M4bl KPOBO-
XapKaHbs, YCUIIMBANCA aKPOLMAHO3, HapacTana ofbllka npu u-
314ECKNX Harpy3kax.

Mo paHHbIM 3x0-KI o1 2009 rofa, pa3mep aedekra MXKI co-
cTasun o1 2.5 ¢M A0 3.3 cM, BU3yanu3npoBancs AByHanpasieH-
HbI COPOC, BbICOKas nero4Has runepteH3ns (COJIA — 80 mm pr.
CT.) (cMHApom Oi3eHMeHrepa), pacliMpeHne npaBbiX OTAENOB
cepaua, runepTpona npasoro Xenyno4dka, NpU3Hakum CTeHO3U-
POBaHUA BbIXOAHOMO TpakTa XK nerkoi creneHu.

B CBA3M C peskum yXy[dlleHWeMm COCTOSIHWA B BUAE 3HA4YU-
TEIbHOr0 CHWKEHWNS TONEPAHTHOCTU K (OM3MYECKUM Harpyskam,
NOABNEHUS 3arpyAuHHbIX 60Nei, 3nNu304bl Y4YallleHHOro cepp-
Le6ueHNs, OTEKOB HMXHUX KOHEYHOCTEH, NPECUMHKONAIbHbIX
coctosHuit B 2014 rogy Bnepsble rocnutanusuposada B HMUL,
Kapamonoruu.

__
—
—
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PucyHok 1. InekTpokapavorpamma naumentku b. (2014 rop)

Mpn 06bEKTMBHOM OCMOTpe 60NbHOIM COCTOSIHWE CpeaHen
TSDKECTW, WHAEKC Macchl Tena=23kr/m2. AKpOLMaHO3, LMaHO3
KOXHbIX MOKPOBOB AUCTaNbHbIX (hanaHr BEPXHUX U HUKHUX KO-
He4HocTel, nofbopoaka. [luctansHole hanaHru nansUes B Bue
"6apabaHHbIX Nanoyex’, HOrTM NO TUMy "4acoBbiX CTeKon". B nér-
KX [blXaHWe NpPoBOLMIOCH BO BCE OTZESbl, C XECTKUM OTTEH-
kom, YO — 18 B MuHyTy. [pn ayckynbTauum TOHLI CEpALA ACHbIE,
PUTM NPaBWNbHbIN; aKLeHT Il ToHa Hapf neroYHoi apTepuei. Bol-
CNyLUMBaNCs rpyoblil CUCTONUYECKUIA LLIYM HAL BCEMU TOYKaMW
aycKynbTauum, ¢ 3NULEHTPOM BAOMb N1EBOr0 Kpas rpyanHbl. ALl
130/80 mm pT. cT., HCC 90 B MuHYTY. XKUBOT Npu Nanbnaumm Mar-
K1il, 66360Me3HEHHDIIA. e4eHb He yBennyeHa. CUMNTOM nokona-
41BaAHWSA N0 NOACHUYHON 06/1aCTW OTPULLATENbHBIA. MaCTO3HOCTL
rOSIeHel 1 cTorn.

Mo paHHbIM anekTpokapamorpadun (IKI) putM CUHYCOBLIA,
YCC 77 yn/MuH., M3MeHeHne NpefcepAHOro KOMNOHeHTa ¢ Npu-
3Hakamu P-pulmonale, 0TKNOHeHWe 3NeKTPUYECKON 0CU cepaua
BNeBO. briokaza npaBoii HOXKW U NepefHe-BepXHeil BETBI NeBON
HOXKW. [pU3HAKM U3MEHEHN MUOKapaa BCNeLCTBUE rUnepTpo-
(bum NpaBoro »enynouka, NPU3HaKM KOMOUHUPOBAHHON runep-
TPOHUU Xenyao4kos (puc. 1).

Mo pesynbTatam pPeHTreHorpacpun OpraHoB rpyaHON KIeTKu:
nérkue 663 MHMUILTPATUBHLIX U3MEHEHWIA. J1ero4YHbIA PUCYHOK
YCUIEH 32 CYET COCYANCTOr0 KOMMOHEHTa. BbifBNeHbI NpU3HaKK
JIAT: nosbiwweHmne Koadpuumenta Mypa 1o 28%, koadhdmunerTa
Jlionun — 0o 33%. KopHu NETKNX He pacLuMpeHbl, WIPUHA Npaso-
ro kopHs 16 mm. KapauotopakanbHblit uHaekc (KTU) — 51%. 3a-
KNYeHne: yBennyeHne npasbix 0TAEN0B cepAua. ApTepuanbHas
nerovHas runepteHsus (runosonemus). Mo ganHsim IXoKI nog-
TBepxaeH BIC: 60nblwoi nogaoptanbHbid AMXKIT (¢ AByHanpas-
NeHHbIM COPOCOM KPOBMU), AEKCTPANO3ULMA a0PTbl, TUNepTpocus
NPaBoro enyfoyka, CTeH03 NEro4HON apTepui (KnanaHHbIN),
nérkas CTeneHb, BbICOKAA apTepuanbHas nérovHas runepreH3us
(cunppom dinseHmeHrepa). BobisieneHa runeptpodms mMuokapaa
MK (TonwwmHa nepegHen CTeHKN npasoro xenygoyka (TMCMK) —
1,3 ™), pacyeTHOe CUCTONIMYECKOE [jaBIIeHne Nero4Hon apTepum
(CLJTA) coctasuno 100 mm pT. cT. Mpn oueHKe YHKLMN BHELL-
HEro [bIXaHUs NatosfiorMu He BbISBIIEHO, XU3HEHHAs EMKOCTb
Nerkux v nokasatenu BEHTUNALUU ObINU B NPefeniax BO3pacTHOM
HOPMbI. [10 JaHHBIM BEHTUNALMOHHO-NEPCY3NOHHON CLUUHTUPA-
(bum nerkux — JaHHbIX 3a OCTPYH TPOMBO3IMO0NNIO B CUCTEMY fe-
rOYHOI apTepum He nonyyeHo. NpusHaku cépoca KpoBM U3 Mano-
ro Kpyra kposoo6patieHus B 60nbwoi. Mo gaHHbim MPT cepaua
— [eeKT MeX>Kenya04K0BOI NeperopojKu ¢ ABYHaNPaBIeHHbIM
c6pPOCOM, COOTHOLLIEHUE CUCTEMHOr0 U NEro4HOro KPOBOTOKOB
1:1,3, HeOOMNbLIOE KONMYECTBO XWUAKOCTW B MOMOCTK Nepukap-
ha. Katetepusauus npasbix OTAEN0B CepAaua He nNposoAunach B
CBA3W C OTCYTCTBMEM MNOKa3aHui. [Ins OLEHKU (PYHKLMOHANBHON
CNOCOBHOCTM NPOBOLUICA TECT 6-MUHYTHOIN XOAb6bI C OLIEHKON
CTerneHu ofblLLIKK o wkane bopra. MpoigeHHas LUCTaHLMA B Te-
cte coctasuna 310 meTpos, oAbllwKa 3 6anna (ymepeHHas).

Y4uTbiBasg TAXECTb COCTOSAHUA MALMEHTKN U HELOCTATOYHOCTb
KpoBOOOpaLLeHUs, 06YCNOBNEHHYI0 HANU4YMeM BbICOKOW neroy-
HOW TUNEepPTeH3MN BCNEACTBUE CUHAPOMA JW3eHMeHrepa, naum-
EHTKE N0 XWU3HEHHbIM MOKa3aHUAM 32 BPEMS rocnutanusaum
nHuumnposaxa JIAT-cneumduyeckas Tepanus 603eHTaHOM B Ha-
YanbHOW J03MpoBKe 125 Mr/cyT. Y4uTbIBAA Hanu4ue NPU3HaKoB
HEeI0CTaTO4MHOCTU KPOBOOOPALLEHUS, NaUNeHTKe Obll PEKOMEH-
[l0BaH Npuem AWypeTuKOB (CMMPOHONAKTOH 25 Mr/cyT, Topace-
Muz 2,5 Mr 2 pasa/Hefiento).

lMocne BbINUCKU COCTOSAHME MALMEHTKN OCTaBanoch CTabuslb-
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HbIM, OJJHAKO COXPAHANMCb Xanobbl Ha OAbILIKY NPW He3Ha4n-
TEMbHbIX Harpy3kax, HW3Kyl0 TONEepPaHTHOCTb K Harpy3kam. B
ambynaTopHOM MOPsiAKe TUTPaums A03bl 603eHTaHa HE NPou3-
Boaunack. B nekabpe 2015 roga B cBA3W C OTpULATENbLHONA Au-
HaAMUKOA MO AaHHbIM KOMMNeKcHoro o6cnegoBanus (IXO0-KT,
peHTreHorpadua opraHoB rpyaHOIA KNetkn) 603eHTaH yBenYeH
10 250 mr/cyT. OaHaKo aMcTaHums Xonb0bl yBennyunacs go 350
meTpoB (+40 m).

lMpwn o6cnenosaqnn B fekabpe 2016 roga Ha Tepanuu 603eHTa-
HOM 250 Mr/cyT Takxe oTpuuaTesibHas AUHaMKUKa B BUAE CHIUDKe-
HUS npoiigeHHon auctadumn B T6BMX ¢ 350 1o 326 M, noBbILLIEHMS
CLOJTA mo 115 mm pT. cT. (o AaHHbIM 3X0-KI), NoBbILLEHNEM KO-
apdouumenta Mypa o 39% (no faHHbIM peHTreHorpadoui OpraHos
TPYAHON KNeTKK). Y4nTbIBas HEQOCTIKEHIE Lienemn Tepanum, npuHs-
TO peLLeHne 0 3aMmeHe 603eHTaHa Ha MauuTeHTaH B 1o3e 10 mr/cyr.

Kpome Toro, B 2015 r. ycraHoBfieH AMarHo3 nofcivM3nucTon
MWUOMbI MaTKW. [MauneHTKa NpeabsBasana Xanobbl Ha 06MNbHbIE
YYallleHHbIE MaTOYHbIE KPOBOTEYEHMS, BbI3bIBAKOLLIME XKeNe30/e-
PMUNUTHbIE COCTOAHMA. PEKOMEHA0BAHO XUpYpruyeckoe neye-
HUWe, 0[HAKO NOCneaHee He NPOBOANNIOCH U3-3a BbICOKOrO pUCKa
WHTPa- 1 NOCTONEPALMOHHBIX OCNOXHEHWIA. KOHCUIMYM NpuHan
peLleHne 0 NPOBEAEHNI XUPYPriMYecKOro BMeLIaTenbCTBa B 00b-
emMe TPaHCLEePBUKANbHOM MWUOM3IKTOMUM (FMCTEPOPE3eKTOCKO-
nust). OT NpeanoXXeHHOro fevyeHWs nauueHTKa OTKasblBanach.
B CcOBpPEMEHHbIX POCCUACKMX U 3apyb6exKHbIX PEKOMEeHAALMaX
npo6neme >kene3oaedUUNUTHLIX COCTOSAHWIA YAENseTcs 0coboe
BHUMaHue. Oedouunt xenesa onpenensercd y 56% 60MbHbIX C
CUHAPOMOM Ji3eHMeHrepa. Y 3Toi kateropui 6ONbHLIX NO-
Ka3aHo, 4T0 AedULUT XXene3a MOXKET NPUBECTU K YXYALLIEHUHO
NepeHoCMMOCTM (PM3NYECKUX Harpy30K W, BEPOSATHO, MOBbILLIE-
HUKO CMEPTHOCTM HE3aBMCUMO OT TSKECTU aHemuun. Tpebyertcs
PEerynsapHbIii MOHUTOPMHI 32 COCTOSIHEM 0OMEHA XKene3a y BCex
6onbHbIX ¢ JIA[ ang cBOeBpeMEHHOro onpeaeneHus gedguumra
)KEne3a 1 Ha3Ha4YeHWs Tepanuun XXene3ocomepXxaLumi npenapa-
Tamu. B psge nccnenoBaHnia nokasaHo, 4to npu JIAI Hapyluaetcs
abcopbuns xKenesa, NO3ITOMY BHYTPUMBEHHOE HA3HAYEHNE MOXET
CHYNUTATbCA NPEANOYTUTENbHBIM, XOTS KOHTPONUPYEMbIE UCCEA0-
BaHWA B 3TOI 06nacTn He nposogunuck [2]. Moatomy BONpoc 0
KOPPEeKLMN TMHEKONOTMYECKOIi NaToNorMn NpeacTaBnsncs Ypes-
Bbl4aNHO BaXKHbIM. B panbHeiiwem (09.2017) naumeHTKa BHOBb
o6pawaerca B Kb um. C.C. OguHa O3 r. MockBbI ¢ xanobamu
Ha YCUNEHWE MEHCTPYanbHOr0 KPOBOTEYEHWUS U elle 60nbliee
YMEHbLIEHNE MEXMEHCTPYanbHOro nepuopa. Mpedbiayliee pe-
LLIEHNe NOBTOPHOrO KOHCMAMYMa OCTAeTCs B CWNe, HECMOTPS Ha
3Ha4YMMOoe YBENUYeHne MoACNM3UCTON Onyxonu MaTtkm — 58x46
mM. 13.09.17 npon3BefeHO onepaTUBHOE BMELLATENbCTBO: TW-
CTepope3eKTockonus. TpaHCLEpBUKATbHA MWOM3KTOMUS. Bbi-
CKabnuBaHMe CRW3WUCTbIX LLEEYHOrO KaHana W Tena matku. To-
TanbHasa abnaums aHaomeTpus. MNepeBaska HUCXOASALIMX BETBEN
MaTO4HbIX apTepuii. B Ka4yectBe aHeCTe3MONOrN4eckoro noco-
615 BblOpaHa 00LLas aHeCTe3ns1 C UCKYCCTBEHHOW BEHTUNALMEN
nerkux. lNepen MHAYKUKMER B OOLLLYIO aHECTe3nto, NoJ MeCTHON
aHEecTe3nen npow3BefeHa NYHKUWUS W KaTeTepu3auns npasow
ny4eBoii aptepun no metoamke CenbamHrepa katetepom 20 G.,
Ha4aTo NPOBeAeHNe MHBA3MBHOIO MOHUTOpUHra ALl. Tak xe Ao
WHAYKLWKM NOJ YNbTPa3BYKOBbIM KOHTPOMEM MYHKTUPOBaHA M
KaTeTepu3npoBaHa npasast BHYTPEHHSS APEMHas BeHa [BYXNpo-
CBETHbIM KaTeTEpOM, OAMH MOPT KOTOPOro MCnonb3oBancsa ans
NpoBeAeHNS MHAY3NOHHOI Tepanimn 1 BBEEHMS NIEKAPCTBEHHbIX
npenapaTo., ApYyroi — Ans BBEJAEHMS KaTeX0NamMmuUHOB (HOpaape-
HanuHa). ViHdy3uns HopaapeHanmHa Havata Tak XXe A0 WHAYKLMN
B 0OLLUYI0 aHECTE3UH, C LIeNbH NOAAEPXKaHNS CUCTOMNYECKOro

apTepuanbHoro AaeneHns Bbile 140 MM pT. CT. U CHUXKEHUS BHY-
TpucepAeyHoro copoca cnpasa Haneso. XMpypruyeckoe BMeLLa-
TeNbCTBO MPOLLSIO B LUTATHOM pexume 06Led ANUTENbHOCTbIO
25 MUH, WHTpaonepauuoHHas KpoBonoTeps oLeHeHa meHee 50,0
mn. Mocne onepauuy NauMeHTKa nepesefeHa B 0TAeNeHNe peaHi-
MaLumn 1 MHTEHCUBHOM Tepanuu Ans HabnoaeHus. BoinucaHa us
cTauuoHapa Ha 3-u CyTKU nocneonepawuMoHHOro nepuoaa B yaoB-
NETBOPUTENIbHOM COCTOSIHUA C PEKOMEHAAUMSMIU NPOLOSIKUTL
fleYeHne, paHee COrnacoBaHHoe ¢ Kapauonorom.

Mpn KoHTponbHOM o6cnenoBannu B HMUL, kapanonorun na-
LMeHTKe, nonyyarowen mauuteHtad 10 mr/cyT, 4epe3 3 mecsua
nocne OnepaTUBHOMO J1Ie4eHUs C UCMOSb30BaHUEM OO6LLE aHe-
cTteaun no pesynbtatam IXO0-KI n peHtreHorpacdhum opraHos
FPYAHOI KNETKN COXpaHAeTCs cTabunbHoe cocTosHme. Mo AaH-
HbIM T6MX auctanums ysenuymnacs ¢ 326 m no 350 m. YpoBeHb
)Kene3a KpoBM B HOPME.

Takum 06pa3om, JaHHbINA KITMHUYECKWNIA CyYain IeMOHCTPpUpyeT
BO3MOXHOCTW nepexofa ¢ Tepanui 603eHTAHOM Ha MaLUTEHTaH
B Cny4ae HeahdDeKTUBHOCTM W HEe JOCTUXKEHWS Liefneln Ha (DoHe
Tepanuu 603eHTaHOM Yy naumentoB ¢ JIAT-BMNC u cuHapomom
Jii3eHMeHrepa, AaHHas 3amMeHa ABNseTcs 6e30MacHOl 1 XOpOLLO
nepeHocuMon. IMEKTUBHOCTL Tepanun AP ¢ TOYKW 3peHus
BO3/EACTBUS HA TONEPAHTHOCTb K PM3UYECKUM HArpy3Kam, Kak
MUHUMYM, COXPaHsIeTCs.

[laHHbIiA KNUHUYECKUA CRy4aln COOTBETCTBYET [aHHbIM Mpo-
CMEKTUBHOr0 HabMtoAaTeNbHOr0 MccnefoBaHus y 43 B3pOCnbIxX
naunentoB ¢ JIAM-BMC (75% — ¢ cuHApoMOM 3M3eHMEHrepa,
40% - ¢ cuHgpomom [ayHa), B Bo3pacte 45+13 net, KoTopble
nonyyanu Tepanuio 603eHTaHOM B ambynaTopHbIX ycrosuax [8].
Meanana nepuoga Tepanuum 603eHTaHOM cocTaBuna 7,2 ropga
(5,0-8,1). 10 naumeHToB (23%) nosiydanu KOMOMHWPOBAHHYIO
Tepanuio 603eHTaHoM/cungeHacduniom. icxogHo n Yepes 6 me-
cALeB nocne Hadvana Tepannii MauUTEHTAHOM OLIEHMBANIUCH Che-
AyloLMe napamMeTpbl: rocnuTaninaaums no noBoay cepaeyHomn He-
poctatoyHocTu, cuHkone, ®K Il unm IV (BO3), A6MX, catypauus
KUCNOPOAOM apTepuanbHoii kposu (Sa02), ypoBHM heppuTmHa,
NT-proBNP, cuctonuyeckas akckypcus TpMKycnuaanbHOro Konb-
a (TAPSE). K 6 mecsiLly HabntofeHus gons naunentos ¢ OK HI-IV
(BO3) ymeHbluunack ¢ 48% 1o 23% (p=0,004), yposHu NT-pro-
BNP cHusunuck ¢ 723 Hr/n fo 488 vr/n (p=0,019), TAPSE ynyuy-
wuncs ¢ 19+4 po 21+5 mm (p=0,002). Habnioganack xopoluas
NepeHoCMMOCTb Tepanun MauuTeHTaHoM. GepbesHble Hexena-
TeNbHble SBEHNS OTCYTCTBOBANN.

B nopyroe npocnekTMBHOE WccreaoBaHue BowWO 15 nauueH-
ToB ¢ JIAT-BIC B BO3pacTte 38+16 net, monyyatwoLux Tepanuo
mauuteHTaHom [9]. LecTb nauneHToB W3HAYalbHO MPUHUMANK
MaUMTeHTaH, U AeBATU 60MbHbIM 603€HTaH BObl1 3aMEHEH Ha Ma-
LMTEHTaH B LIENAX YNy4LleHus NekapcTBEHHOro B3anMoaencTBus.
MepnmaHa nepuoga Tepanun mauuteHTaHom coctasuna 289 (0-
694) nHel [O LaTbl BKIIOYEHMS B UCCreoBaHue. B pesynbrare,
BCE NaLMEeHTbl, BKIOYEHHbIE B UCCNEA0BAHNE, UMENN 3HAYUTESb-
HbIl npupocT ancTtaduum B TGMX: ot MmeamaHb! B 286 m (120-426)
0o 360 m (150-450) (p<0,05). Sa02 B nokoe yny4wmnuce ¢ 83%
B cpefHem (77-95%) mo 91% (77-96%) n nocne xoabbbl ¢ 78%
(48-90%) po 79% (62-96%). 3NM3040B HapyLIeHUs OYHKLAK ne-
YEHW He 0TMeYanock.

[ns oLeHKM cTpaTerum onTuMuauum nevyenns AP y 60MbHbIX
¢ JIAT, y4nTbiBas BXXHOCTb NMPOGSIEMbI U HELOCTATOYHbIA OMNbIT
NPUMEHEHMS MaLUUTEHTaHa B KNUHMYECKOM NPaKTUKe, npefcTas-
NSeTCA paUMoHanbHbIM MHULMUPOBATL POCCUIACKYIO nporpammy
ONUTENbHOTO HAGNIOAEHUS 32 TaKUMU NauueHTamu noj armaoi
HauuoHanbHoro perucrpa.
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ABSTRACT

A patient with pulmonary arterial hypertension (PAH) associated
with congenital heart disease (ventricular septal defect) and
Eisenmenger syndrome was started on an endothelin receptor
antagonist bosentan. With treatment, the patient's condition had
been stable, however, by the second year, worsening shortness
of breath, reduced exercise tolerance and an increase of the right

Information about authors:

heart were noted. Bosentan was switched to macitentan. After a
year of this pathogenetic therapy, an improvement in functional
status was registered. Moreover, while on macitentan, the patient
has successfully undergone a gynecological surgical procedure
under general anesthesia.
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Pulmonary arterial hypertension (PAH) associated with
congenital heart defects (CHD) (PAH-CHD) with the presence of
intracardiac or extracardiac shunts is a consequence of constant
overload with an elevated volume of the pulmonary circulation and
an increase in pulmonary vascular resistance (PVR) [1]. Despite
the similarity in terms of histological damage of the lungs, PAH-
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CHD differs markedly from other forms of PAH. There are four
main groups of PAH-CHD in the clinical classification according
to the Guidelines of European Society of Cardiology for diagnosis
and treatment of PH, 2015: 1) Eisenmenger syndrome; 2) PAH
associated with systemic-to-pulmonary shunts; 3) PAH with small,
coincidental cardiac defects, 4) PAH after defect closure [2].
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Table 1. Indications for use: bosentan vs macitentan

Bosentan

for the treatment of pulmonary arterial hypertension II-
IV FC (WHO) in order to improve exercise tolerance and
clinical symptoms of adults and children over 2 years

- IPAH / heritable;

- PAH associated with systemic sclerosis in the absence
of significant interstitial lung injury;

- PAH, associated with congenital heart disease, in particular,
with Eisenmenger syndrome.

A special form of PAH-CHD is Eisenmenger syndrome, which is
characterized by an initial systemic-to-pulmonary shunt leading to
the progression of PAH, reversion or bi-directional blood bypass
and the development of cyanosis. Patients with Eisenmenger
syndrome have a vivid symptoms with a low quality of life and severe
functional limitations. In addition, the clinical picture besides central
cyanosis, dyspnoea, fatigue, may include hemoptysis, syncope,
and manifestations of right ventricular heart failure. Reduction
in saturation of arterial blood with oxygen leads to disruption of
hemostasis, thrombocytopenia, due to which these patients are
at risk of developing both bleeding and thrombosis [3]. However,
despite pronounced clinical manifestations that reduce the quality of
life, the survival of patients with Eisenmenger syndrome is strikingly
higher compared with patients with idiopathic PAH (IPAH). Thus,
the 5-year survival rate with Eisenmenger syndrome is more than
80%, whereas the 3-year survival with IPAH is 20-30% [4].

After the successful completion of a randomized, double-
blind, placebo-controlled study BREATHE-5, bosentan, as a
representative of endothelin receptor antagonists (ERA) class, was
approved for the therapy of PAH-CHD and Eisenmenger syndrome
[5]. Among 54 patients at the 16th week of therapy, bosentan led
to a significant decrease in pulmonary vascular resistance and
increase a distance in 6-minute work test (6MWT).

In 2015 in our country, a new dual antagonist ET-1 macitentan
appeared, which was created to optimize the tissue effects of the
drug due to increased lipophilicity [6] (Table 1).

Currently, clinical trials are under way to determine the clinical
efficacy of macitentan in case of Eisenmenger syndrome. In
addition, clinical data are intensively accumulating in favor of
the strategy for switching ERA from bosentan or ambrisentan
to macitentan for patients with PAH. Although in the European
Guidelines of 2015 this issue is not considered as having no
extensive evidence base. Russian experts have developed rules for
optimizing therapy, identified categories of patients in need of such
tactics (Table 2) [7].

As an example illustrating the possibility and effectiveness of the
switching from bosentan to macitentan in the absence of treatment
goals, we present the clinical case of a patient with PAH-CHD,
Eisenmenger syndrome.

Patient B., born in 1976, is observed in “National Medical
Research Center of Cardiology” of the Ministry of Health of the
Russian Federation, Institute of Clinical Cardiology named after A.L.
Myasnikov since December 2014. It is known that at the age of 1,5
years CHD (ventricular septum defect (VSD)) was revealed. Parents
refused from the proposed surgical defect correction at the age of

Macitentan

as monotherapy or in combination, is indicated for the long-
term treatment of pulmonary arterial hypertension (PAH) in
adult patients of WHO Functional Class (FC) Il to Il to prevent
the progression of PAH (death or initiation of intravenous
(i.v.) or subcutaneous (s.c.) prostanoids, or atrial septostomy,
or lung transplantation, or other worsening of PAH)

- idiopathic and heritable PAH,
- PAH, associated with connective tissue diseases,
- PAH, associated with a corrected simple congenital heart disease.

2 years. Since childhood, the patient has noted exertional dyspnea
that caused irregular school attending, lagged behind in physical
development from peers. Gradually tolerance to physical activity
decreased, cyanosis appeared. High pulmonary hypertension,
Eisenmenger syndrome was diagnosed at the age of 10-12

Table 2. Opportunities for optimizing ERA therapy:
bosentan/ ambrisentan — macitentan

1. Take into account the profile of drugs interactions
(BOSENTAN + SILDENAFIL)

Switching to macitentan is desirable for patients taking
bosentan and sildenafil, in connection with the established drug
interaction - a change in the pharmacokinetics and, accordingly,
the concentration of sildenafil when combined with bosentan.

2. Substitution for macitentan is desirable for patients taking
bosentan and warfarin, which is often used as symptomatic
therapy for patients with PAH and requires careful monitoring
of INR.

Taking bosentan, the effectiveness of hormonal contraceptives
decreases, which requires the use of dual contraception for
women of childbearing age. Macitentan does not affect the
pharmacokinetics of warfarin and oral contraceptives.

3. Patients with PAH associated with systemic sclerosis that
have the worst prognosis among all etiologies of PAH. Such
drugs as macitentan and riociguat, which proved to be effective
for long-term outcomes in randomized clinical trials, were
suggested to be called drugs of the 2nd generation (unlike 1st-
generation drugs - bosentan and sildenafil, affecting mainly the
symptoms of PAH).

4. For newly diagnosed patients with PAH and not previously
treated PAH-specific therapy, macitentan should be considered
as the first choice drug: it has the best performance indicators
(impact on prognosis - risk and hospitalization rate, risk
of morbidity and mortality events), the best profile of drug
interactions and tolerability, as well as the proven positive
impact on the quality of life of these severe patients.

5.Priority of macitentan on signs of liver function abnormalities
of patients with PAH.

Patients who, on the background of bosentan therapy, are
noted or previously noted an increase of transaminases, and
also in the absence of the possibility of carrying out liver tests.
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years. The patient's condition progressively worsened, episodes
of hemoptysis periodically began, acrocyanosis increased, and
dyspnea increased during physical activities.

On ECHO in 2009, the size of the VSD was 2,5-3,3 cm, a hi-
directional discharge, high pulmonary hypertension (sSPAP — 80
mmHg) (Eisenmenger syndrome), right heart enlargement, right
ventricular hypertrophy, signs of mild level stenosis of the RV
output tract.

Due to significant decrease in tolerance to physical activities,
chest pain occurrence, episodes of palpitations, edema of the
lower limbs, presyncope the patient was first hospitalized to the
NMRC of Cardiology in 2014.

According to the physical examination the body mass index was
23 kg /m2, there were acrocyanosis, cyanosis of the distal phalanx
of the upper and lower limbs skin, chin, "drumsticks" fingers and
"watch glass" nails. In the lungs, breathing was carried out in all
departments, with a stiff hue, with breathe rate — 18 per minute.
During auscultation, heart sounds were clear, the rhythm was
correct; the accent on pulmonary artery. A rough systolic murmur
over all auscultation points was heard, with an epicenter along the
left edge of the sternum. Blood pressure was 130/80 mm Hg, heart
rate — 90 per minute. The abdomen was soft, painless. The liver
was not enlarged. There was lower limbs pastosity.

According to electrocardiography (ECG) the rhythm was sinus,
heart rate was 77 beat per minute, P-pulmonale atrial component.
Right bundle branch block and left antero-upper branch block.
Signs of myocardial changes due to right ventricular hypertrophy,
signs of combined ventricular hypertrophy (Fig. 1).

According to the results of chest X-ray: lungs are without
infiltrative changes. The pulmonary pattern is strengthened due to
the vascular component. The signs of PAH are revealed. Pulmonary
arteries are not enlarged, the width of the right branch is 16
mm. Cardiothoracic index (CTl) — 51%. Conclusion: right heart
enlargement. Arterial pulmonary hypertension (hypovolemia).

On ECHO, CHD has been confirmed: a large VSD (with bi-
directional discharge of blood), an overriding aorta, right ventricular
hypertrophy, mild pulmonary stenosis, high arterial pulmonary
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Figure 1. ECG of patient B. (2014).

hypertension (Eisenmenger syndrome). The RV hypertrophy (the
thickness of the right ventricle anterior wall (TAWRV) was 1.3 cm),
the calculated sPAP was 100 mm Hg. On spirometry the pathology
was not revealed.

A ventilation-perfusion lung scan didn’t demonstrate acute
thromboembolism. There were signs of a blood discharge from the
pulmonary to the systemic circulation. A heart magnetic resonance
imaging (MRI) demonstrated VSD with bi-directional discharge,
the ratio of systemic and pulmonary blood flow is 1: 1,3, a small
amount of fluid in the pericardial cavity. Right heart catheterization
was not performed due to the lack of evidence. To assess the
exercise capacity, a 6-minute walk test was performed to assess
the degree of Borg dyspnoea score. The passed distance in the test
was 310 meters, dyspnea 3 points (moderate).

Considering the severity of the patient's condition and circulatory
insufficiency due to the presence of high pulmonary hypertension
and Eisenmenger syndrome, PAH-specific therapy with bosentan
atan initial dosage of 125 mg per day was initiated. Considering the
signs of circulatory insufficiency, the patient was recommended to
take diuretics (spironolactone 25 mg per day, torasemide 2,5 mg
2 times per week).

After discharge, the patient's condition remained stable, but
complaints of shortness of breath with minor physical activity,
low exercise tolerance remained. In an outpatient setting, the
dose of bosentan was not titrated. In December 2015, due to
the negative dynamics according to the comprehensive survey
(echocardiography, chest X-ray) bosentan was increased to 250
mg per day. However, the walking distance increased to 350
meters (+40 m).

In December 2016, when bosentan therapy was 250 mg per day,
negative dynamics were also observed — decreased distance in
6-minute walking test from 350 to 326 m, an increase in SPAP
to 115 mm Hg, an enlargement of right heart (according to chest
X-ray). Considering the failure to achieve the treatment goals, it
was decided to switch from bosentan to macitentan at a dose of
10 mg per day.

In addition, in 2015, the diagnosis of submucosal uterine
fibroids has been established. The patient complained of copious
uterine bleeding causing iron deficiency. Surgical treatment was
recommended, but the latter was not performed because of the
high risk of intra- and post-operative complications. The council
of physicians decided to perform a surgical intervention in the
volume of transcervical myomectomy (hysteroresectoscopy).
From the proposed treatment the patient refused. In Russian and
International guidelines, the problem of iron deficiency is given
special attention. Iron deficiency is defined in 56% of patients with
Eisenmenger syndrome. In this category of patients, it has been
shown that iron deficiency can lead to a worsening of exercise
tolerance and, possibly, an increase in mortality, regardless of the
severity of the anemia. It is necessary to monitor regularly the iron
level of all patients with PAH for the timely determination of iron
deficiency and the appointment of therapy with iron-containing
drugs. In a number of studies, it has been shown that absorption
of iron is disturbed by PAH, so intravenous administration may
be considered preferable, although controlled studies in this area
have not been performed [2]. Therefore, the issue of correction of
gynecological pathology seemed extremely important.

Later (09.2017) the patient again appealed to the State
Clinical hospital named after S.S. Yudin of Moscow Healthcare
department, with complaints of increased menstrual bleeding
and an even greater reduction in the intermenstrual period. The
previous decision of the repeated council of physicians remains in
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force, despite a significant increase in the submucosal tumor of the
uterus — 58x46 mm. 13.09.17 an operative intervention was made:
hysteroresectoscopy. Transcervical myomectomy. Scraping of the
mucous membranes of the cervical canal and uterus body. Total
ablation of the endometrium. Ligation of descending branches of
uterine arteries.

As an anesthetic, general anesthesia with artificial ventilation
was chosen. Before induction into general anesthesia, under
local anesthesia, a puncture and catheterization of the right radial
artery was performed according to the Seldinger method by a 20G
catheter, and invasive monitoring of blood pressure was started.
Also, before the induction under ultrasound control the right
internal jugular vein was punctured and catheterized by a double-
lumen catheter, one port of which was used for infusion therapy
and drug administration, and the other port for the administration
of catecholamines (noradrenaline). Norepinephrine infusion was
also started before induction into general anesthesia, in order to
maintain a systolic blood pressure above 140 mm Hg and decrease
intracardiac discharge from right to left. Surgical intervention was
performed in a regular mode with a total duration of 25 minutes,
intraoperative blood loss was estimated to be less than 50.0 ml.
After the operation, the patient was transferred to the intensive
care unit for observation. She was discharged from the hospital on
the 3rd day of the postoperative period in a satisfactory condition
with recommendations to continue treatment, previously agreed
with the cardiologist.

During control examination at the NMRC of Cardiology of the
patient receiving macitentan 10 mg per day in 3 months after
surgery with general anesthesia ECHO and chest X-ray results
remain in a stable state. According to 6-minute walking test the
distance increased from 326 m to 350 m. The level of iron is
normal.

Thus, this case demonstrates the possibility of switching from
bosentan therapy to macitentan in the case of ineffectiveness and
failure to achieve goals with bosentan therapy for patients with
PAH and Eisenmenger syndrome, this replacement is safe and
well tolerated. At the very least, the effectiveness of ERA therapy in
terms of impact on exercise tolerance is maintained.

This clinical case corresponds to a prospective observational
study of 43 adult patients with PAH (75% with Eisenmenger
syndrome, 40% with Down's syndrome), aged 45+13 years who
received bosentan therapy on an outpatient basis [8]. The median
treatment duration on bosentan was 7.2 years (5.0-8.1). 10
patients (23%) were on bosentan — sildenafil combination therapy.
Initially and 6 months after initiation of therapy with macitentan,
the following parameters were evaluated: hospitalization for heart
failure, syncope, FC Il or IV (WHQ), MWD, oxygen saturation
(Sa02), ferritin, NT-proBNP and tricuspid annular plane systolic
excursion ring (TAPSE). At 6 months of follow-up, the proportion
of patients with FC IV (WHO) decreased from 48% to 23% (p
=0.004), NT-pro-BNP levels decreased from 723 ng/l to 488 ng/l
(p = 0.019), TAPSE improved from 19+4 to 21+5 mm (p = 0.002).
There was good tolerability of therapy with macitentan. Serious
adverse events were absent.

Another prospective study included 15 patients with PAH aged
38+16 years who received macitentan therapy [9]. Six patients
initially took macitentan, and for nine patients bosentan was
switched to macitentan in order to improve drug interactions. The
median treatment duration on macitentan was 289 (0-694) days up
to end of study. As a result, all patients included in the study had a
significant increase 6MWD: from the median at 286 m (120-426)
to 360 m (150-450) (p<0.05). Sa02 at rest improved from 83%

on average (77-95%) to 91% (77-96%) and after walking from
78% (48-90%) to 79% (62-96%). There were no episodes of liver
dysfunction.

In order to evaluate the strategy for optimizing the treatment
of ERA for patients with PAH, considering the importance of the
problem and the lack of experience with the use of macitentan in
clinical practice, it seems efficient to initiate a Russian program
for long-term follow-up of such patients under the favour of the
National Registry.
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BBEEHUE

[Ina nposefeHnsa Ttpom6onutudeckom Ttepanuu (TIIT) npw
OCTPOM KOPOHAPHOM CUHAPOME C noLbeMom cermeHTta ST
(OKCnST) B HaunoHanbHbIX KIMHUYECKUX PEKOMEHZALMUAX npes-
NOXEHbI Npenaparbl: CTPENTOKWHA3, TKAHEBOI akTBATOP Nnas-
MUWHOreHa (anbTennasa, TeHeKTennasa) 1 npoypokuHasa [1]. B
HACTOsALLEe BPEMS B OTEYECTBEHHON KapANONOrniecKon NpakTu-
Ke nosBuncs HoBbIi Tpom6onuTUK — ®opTenu3uH® (000 «Cy-
npalex», Poccus), pacnopsxexuem [pasutenscrea PO ¢ 2015
rofa BKJIO4YeHHbIN B «[1epeyeHb XNU3HEHHO HEOOXOANMbIX N BaX-
HeWLLKMX NeKapCcTBeHHbIX npenapartos» [2]. [aHHbIA TpomM60Kn-
TUK UMEET JOCTaTO4HYI0 [0Ka3aTenbHyl0 6a3y a(P(EeKTUBHOCTH
n 6esonacHocti B neveHum OKCNST, HO cpaBHUTENbHO 6osee
KOPOTKMIA NPaKTUYECKMIA ONbIT NPUMeHeHus [3, 4].

B cBA3K C 9TMM BeCbMa aKTyanbHbIM SBNAETCA fanbHeLlee
HAKOMMIEHNE U aHAI3 KITMHWYECKNX HABMIOLEHNA YCMELLHOrO,
B TOM 4uCie, NOBTOPHOro BBeAeHus PopTenn3nHa®, kak 04HO-
ro U3 rnokasaresiel HageXHoro npoduna 3MMEKTUBHOCTM U, B
6onbLUen cTeneHn, 6e30MacHOCTU NeKapCTBEHHOro Npenapara.

Knuuunveckui cnyyan Net. MauueHT K., 66 net, My>Kckoro nona,
NePBUYHO FOCMUTANN3MPOBAH MO CKOPON MEAULMHCKOI NOMOLLY
(CMIT) B nanaty 6510ka peaHuMaLmu 1 MHTEHCUBHON Tepanuu oT-
JeneHns HeoTnoxHoi kapguonorum (BPUT OHK) MBY PO «06-

NacTHas KNMHMYeckas 60MbHULA» C Xanobamum Ha TUMUYHbIE
AHTMHO3HbIE 60N, NNTENbHOCTb KNUHWUYECKOr0 YXyaLeHus — 7
yacoB. B aHamHe3e — apTepunanbHas runepTeH3ns (perynsapHo ne-
KapCTBEHHbIE npenaparbl He NPUMHUMAET), nofarpa (nonuapTpuT,
cTax 3abonesaHns okono 10 net, npu 060CTPEHUAX NPUHUMA-
eT annonypuHon). Mpu oCcMOTPe: COCTOSHWE TXKenoe. [bixaHue
BE3UKYSPHOE, XPUNOB HET. PUTM cepaua npaBunbHbIA, apTepu-
anbHas HOPMOTOHMSA, remoanHaMmuka ctabunbHas. OTEKOB HeT.
Nupekc maccol Tena (MMT) 34 kr/m?.

Mpu anekTpokapauorpacpum (3K y naumeHTa onpegensncs
CWUHYCOBbI PUTM, WLLEMUS U NOBPEXAEHNE MUOKAPAA HUDKHEN
CTeHKM neBoro xenypoyka (JIXK): nogwem cermenta ST B |1, Il
AVF (puc. 1a). Mo paHHbIM axokapauorpadum (3xoKr) Hanuymne
30H aKMHEe3a HKHUX, 6a3anbHOro U 3afiHero cermeHToB JIXK noa-
TBEPXAanoch. B nabopaTopHbIX aHannU3ax BbISBEHO NOBbILLEHNE
ypoBHen MB-thpakumn kpeatuHocgokmnHasbl (KOK-MB), tpo-
noHuHa T, xonectepuHa; A4TB — 23,4 cek.

MaumneHTy BbicTaBneH amarHo3 — MIBC: OKCnST. MmnepToHuYe-
ckas 6onesHb 3 ctagua, |l cteneHb, puck 4. OXupeHue | ctenenn.
XCH I ctaguu. Moparpa, XpOHUYECKUA NONUAPTPUT, BHE 060CTpe-
HUS. PUCK CMepTu B TeYeHmne 2-x Heaenb no wkane TIMI — 4 6an-
na (19,9%), BbICOKMIA PUCK NETANIbHOTO UCX0AA B CTaLMOHApe no
wkane GRACE — 143 6anna (6onee 3%) [5, 6].
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DPOPTEJIN3VIH® IPLT OCTPOM KOPOHAPHOM CUVIHOPOME

B cootsetctBuM ¢ «[Topsaakom oKasaHus MeAMLUHCKOM no-
MOLLM 60NbHBIM C CEepLeYHO-COCYAUCTbIMU 3a60NIeBAHMAMU>,
yTBEPXJeHHbIM npukazom Munsgpasa P® ot 2012 roga [7],
naumeHTy 6bina npoeaeHa cuctemuas TIIT ®opTenu3mHomM® B
[o3e 15 Mr no cxeme «[BOWHbIM 60MOCOM>» (4epes 7,5 4acoB OT
Hayana 3abonesanus). ConyTcTByOLLas Tepanus: KIonuaorpen
300 mr (no CMM), auetuncanuumnosas kucnota (ACK) 250 mr
(no CMIT), HedhpakuMOHMPOBaHHbIN renapuH (HAOT) BHYTpUBEH-
HbIll 60nt0c 60 ME/Kr, uHdpyama 12 ME/kr/4, nsocopbuaa auHu-
TpaT BHYTPMBEHHAA MHAY3KA 10 Mr.

Ha koHTponsHoit IKI nocne TJIT coxpaHsanca nogbem CermeH-
12 ST. B cBA3K ¢ 4eM Yepes 8,5 4acoB OT PasBUTUSA CUMNTOMATUKY
B paMkax (papMako-MHBA3MBHOW CTPATErun NauueHT 6bin B3AT B
PEHTreHONepaLMOHHYI0 ANs NPOBELEHNS YPECKOXXHOr0 KOpoHap-
Horo BmewatenscTea (YKB). Mpu kopoHapoaHruorpadum (KAT)
BbISIBJIEH MYNbTU(DOKANbHbIA aTepOCKNep03 CO CTEHO3UPOBAHM-
em nepefHen mexokenygoukosoi aptepuu (MMVXKA) — no 80%
(TIMI 3), orubarowiein aptepum (OA) — 0o 90% (TIMI 3), npasoii
KopoHapHoii aptepun (MKA) — no 95% (TIMI 2). Oanee nauneHty
6b1IM BbINONHEHbI 6ANNIOHHASA AHTMONNACTMKA U 3HAONPOTE3UPO-
BaHWe 06n1acTn cteHo3a KA ronoMetannnyeckum CTEHTOM, 3a-
BEPLUMBLUMECH NpU3HaKamu peHoMeHa «no-reflow» (0TCYTCTBUA
KPOBOTOKA B apTepuUU HIKe YCTaHOBNIEHHOro cTeHTa, TIMI 0).

B 9Kl kapTuHe naumeHTa 3TOT 3Tan neveHus (4yepes 9 4acos
0T Hayana 3a60/1eBaHmns) CONPOBOXANCA COXPAHEHNEM NOAbeMA
cermeHta ST 1 NOSBNIEHWMEM ATPUO-BEHTPUKYNAPHON 6r10Kafbl
(AB-6nokagbl) 2-3 cteneHu (puc. 16).

[laHHas KNWHUKO-AUArHOCTUYECKas CUTyauus (BHOBb BOSHMK-
LLIAs OKKNIO3US MHAPKT-CBA3AHHON KOPOHAPHOM apTepuun nocne
ocnoxHenHoro YKB, otpuuarensHas 3K anHamunka), a Takxe oT-
cyTcTBue aHtaroHuctos lIb/llla rnukonpoTeMHOBBIX peLenTopoB
TPOMBOLUTOB NOCNYXMN OCHOBAHWEM Asi MOBTOPHOIO BHYTPU-
BeHHOro BeefeHus ®optenuanHa® B fose 10 mr (4epes 9 yacos
0T Pas3BUTUS CUMMTOMATUKKU) B COMPOBOXKAEHUM NPOAOIMKAND-
Lmxcs MHgy3nin HOT u n3ocopbupa auHuTpara.

Yepes 90 mMuH nocsie NOBTOPHOr0 BBEAEHUA TPOMBOMTIKA NPK
KoHTpone IJKI npusHakoB AB-6nokaabl He 3aperncTpupoBaHo,
yepe3 180 MUH OTMEYEHO CHUKEHME CTeNeHU Noabema CermeHTa
ST 6onee 50% (puc. 18).

Yepes 50 yacoB naumeHT nepesedeH u3 bPUT B o6uwyto nanaty
OHK. B TeyeHue cneaytowmx 14 cyToK CTauMOHapHOro Habnwae-
HUS NPOBOAMNOCH NeYeHue: ABOWHAA aHTWarperaHTHas Tepanus
knonugorpenem u ACK B cTaHapTHbIX Jo3ax, atopactatuH 20
Mr B CYTKU, 3Hananpun 20 Mr B CyTKM, C 3-X CYTOK — METONPONON
50 Mr B CyTKU. AHIMHO3HBIX 60ei U CUMNTOMOB, 3KBUBAJIEHTHbIX
1LLIeMUM MUOKapAa, He 6bin0. B nabopatopHom 06Ce0BaHNUM OT-
Meyanach 3aKOHOMepHasa AMHamMuka HapacTaHus B nepeble 12-24
yaca c nocrefyoLwmum cHkeHnem yposHs KOK-MB, nosbiLieHHas
KOHLIEHTpauums TpOnoHMHa T COXpaHAnach Ha NpoTsxeHun 9-u cy-
TOK. B Te4eHune 2-x cyTok Ha dhoHe uHdy3uu HOT onpegensanock
yBenuyeHne AYTB o 98-44,7 cek (8 2-3 pasa). [pu 3K KoHTpOne
0TMeYaIch LUHAMUYeCKMe NpU3HaKK nepexopa U3 ocTpoi B no-
poctpyto ctaguio Q-06pasyoLlero WHapkTa MnokKapaa HuKHen
cTeHkn JIK. Mo pesynbTatam X0NTepoBCKOr0 MOHUTOPUPOBAHUSA
9K (XonTep-3KI) Ha 7-e CyTKU 6ONE3HU PerncTpupoBanuch pea-
K1e OJWNHOYHbIE XXeNyI04KOBbIE U HALKENY04KOBbIE 3KCTPACUTO-
Nbl, ULLEMUNYECKUX N3MEHEHUI cermeHTa ST-T He BbISIBNSANOCH.

3a Bpems CTaLMOHAPHOr0 JieYeHMs Yy nauueHTa He Habnwoaa-
N0Cb KNWHUKO-NABOPATOPHbLIX NMPU3HAKOB HAPYXHbIX WKW BHY-
TPEHHWX KPOBOTEYEHUA.

PucyHok 1. IKI' naunenTa K. a) no seeieHns doprenusnHa®,
6) nocne nposepgexna YKB, B) nocne NnoBTOPHOro
BeefieHns doprenn3nHa® (06bACHEHUA CM. B TEKCTE)

Knunuyeckuit cnyyait Ne2. Maumentka X., 81 rofa, XeHLWMmHa,
nepsuyHO rocnurtanusuposada no CMI 8 nanaty BPUT OHK TBY
PO «Q6nacTHas knuHnyeckas 6o0bHMLA» ¢ anarHo3om OKCnST
yepes 2,5 yaca oT Havana 3abonesaHus. Mpu NOCTyNNEHUN Xano-
Obl Ha 60NN aHTMHO3HOIO XapakTepa B 0651acTi cepAaua, 06LLYH
cnabocTb. B aHamMHe3e apTepuanbHas runepTeHsms (CTax 3abo-
nesaHmsa okono 15-20 net, NpUHUMAET dHananpun, 6uconponon,
ACK), pechopmupytoLmii 0CTe0apTpO3 KPynHbIX cycTaBoB. 06b-
eKTMBHO: COCTOSIHME TSHKEN0e. B nerkux gbixaHne Be3NKynspHoe,
Xpunos HeT. Putm cepaua HenpasunbHbli (HCC 46-55 ya. B MuH),
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PucyHok 2. 3KI' nauueHTku X. a) 40 Nepsoro BBEAEHUS
dopTtenu3nHa®, 6) nocne nepsoro BBeEHUA
®oprenu3nHa® (06bACHEHUA CM. B TEKCTE)

apTepuanbHas HOPMOTOHWSA, reMOAMHamMuKa cTabunbHas. Mla-
CTO3HOCTb CTON U roneHeit. UMT 24 kr/m2.

Mpu 3KI peructpuposanace AB-6nokaga 2 cteneHn 1 Tuna,
NLemMmna 1 NOBPeXAeHNe MUOKapaa HKHen cTeHkn JIXK: nogb-
em cermenta ST B Il, Ill, AVF, V3-V5 (puc. 2a). B nabopatopHbIx
aHanmsax oTMeyanncb HopmanbHble ypoBHM KOK-MB n Tpono-
HuHa T, HopmoxonectepuHemus, A4TB — 22,9 cek, remorno6uH
100 r/n, remarokput 30,2%.

MauueHTke noctaeneH guarHo3 — NBC: OKCnST. TuneptoHu-
yeckas 6onesHb 3 ctagus, Il cteneHb, puck 4. XCH 2a ctagum.
AB-650kapga 2 crenenun 1 tuna. AHemus nerkon crenexu. [edop-
MUPYIOLLNIA 0CTe0apTPo3. Puck cmeptu B TedeHue 14-u cyTok no
wkarne TIMI - 3 6anna (13,2%), BLICOKWI1 PUCK CMEPTY B CTaLMO-
Hape no wkane GRACE — 183 6anna (6onee 3%) [5, 6].

Hauyato nevenue: cuctemuas TJIT @oprennanHom® 15 mr no
Cxeme «JBOWHbIM 60N0COM>» (4epe3 3 yaca OT NOABNEHUS CUM-
NTOMaTuKK), knonugorpen 75 mr B cytku, ACK 250 mMr ogHokpart-
HO, 3atem 100 mr B cyTKu, BHyTpuBeHHO HPI 6ontocom 60 ME/
Kr ¢ nocnefytowen nHdysmen 12 ME/kr/4 B TedeHne 48 vacos,
nzocop6uga amHuTpat 10 Mr BHYTPUBEHHO MHADY3UOHHO.

Yepes 60-90-180 muH nocne TJIT Ha KOHTpOnbHbIX JKI y
NauueHTKN PerucTpupoBanca CTOMKUA CUHYCOBbLIA PUTM, AWHA-
MWKa OCTPOW CTaguu MHMapKTa MUOKapAA HWKHER CTeHKn JIK
(ymeHbLueHue nogbema cermenta ST Ha 50-70%), yepes 24 yaca
— cermeHT ST Ha u3onuHum, ueeepcus 3ybua T B IIl, AVF (pucyHoK
26). Mpu IxoKT yepe3 12 4acoB OT Hayana 60E3HN OTMEYEHbI
30HbI TUMNOKNHE3a HUKHUX, 623aNIbHOTO U CPELHEr0 CermeHTOB

b

PucyHok 3. 3Kl nayueHTku X. a) 40 NOBTOPHOr0 BBEAEHUSA
dopTtenn3nHa®, 6) nocne NOBTOPHOro BBEJEHUS
®oprenu3nHa® (06bACHEHUA CM. B TEKCTE)

JDK. B na6opatopHom o6cnefoBanum Yepe3 12-24 vaca onpege-
nsetcsa poct yposHen KOK-MB v tpononuHa T, A4TB — 74 cek,
remorno6uH 92 r/n, rematokput 28,2%. B Tepanun nauueHTKu
[o6asneHbl aropsactatud 20 Mr B cyTku, nusuHonpun 10 mr B
CYTKMW, omenpa3on 20 Mr B CYTKM.

B TeyeHue cneaytolmx 2-x CyTOK COCTOSIHWE 60NIbHOM OCTa-
BaIOCb CTAOWINbHBIM, aHTWHO3HbIE MPUCTYNbI HE 6ECNOKOMNN.
Yepes 60 4yacoB OT Ha4Yana 3abonieBaHNUs y NALUEHTKU OTMEYeH
peunans 6oneil WEeMUYecKoro xapakrepa 3a rpyanHoi. Mo 9Kr:
AB-6nokaaa 1 cTeneHun, BHOBb BO3HMKLLIMA NOAbeM cermeHTa ST
B II, Ill, AVF (puc. 3a).

B cBA3M C KNUHUKO-3NEKTPOKAPAMOrpachmyecKUMmn npruaHaka-
MW peuuansa MHapkTa Muokapaa 601bHOM NOBTOPHO NPOBeae-
Ha TJIT ®opTenu3nHoM® 15 Mr no cxeme «ABOAHbIM 6OMOCOM»
(4epes 20 muH OT passuTua 6onesoro npuctyna). Takxe HasHa-
4eHo BHyTpuBeHHO HOI 60 ME/kr 6ontocom u 12 ME/Kr/4 nHdy-
3nei B TeyeHne 48 vacos, usocopbupa LUHUTPAT BHYTPUBEHHO
UHAY3nMoHHO 10 Mr, mopcpuH 10 Mr BHYTPUBEHHO, NPOLOMKEHA
aHTWarperaHTHas Tepanus B NPeXHNX fo3ax.

Yepes 90-180 mun nocne TIIT y naumenTkn Ha IKI domkcupo-
BAJICA CUHYCOBbLIA PUTM, NMPU3HAKK BOCCTAHOBEHUS nepdoy3um
muokapga HC JDK — cerment ST Ha usonuuum (puc. 36). Y4n-
ThIBas PELUANBUPYIOLLMIA XapaKTep Te4YeHNs 3a60NeBaHNs, Yepes
1-n cyTkn 60nbHO npoBepeHa KAT: MM>XA — cteHo3 o 50%
(TIMI 3), OA — HeposHocTH KoHTYpoB (TIMI 3), MKA — cTeHo03 [0
98% (TIMI 0-1). BbinonHeHo 3HAONPOTE3UPOBAHME rONOMETas-
NNYECKUM CTEHTOM 30HbI cTeHo3a [MKA.
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Yepes 93 yaca naumeHTka nepesegeHa n3 bPUT B 06Luyto nana-
Ty OHK. B Te4eHune cneaytowmx 15 cyTok O MOMEHTA BbINUCKN 13
CTauuoHapa CoCTOsiHME 0CTaBanoch CTabunbHbIM. B naéopatop-
HbIX aHanu3ax Habnaanacb Hopmanuaauus YpoBHel Mapkepos
Hekpo3a Muokapaa, A4TB — 41 cek. Mo gaHHbIM Xontep3dKI Ha
15-8 CyTKM 60NE3HN ULLIEMUYECKIX N3MEHEHUI cermenTa ST-T He
BbISIBNIEHO, OMpedensnach 4Yactas »enyao4ykosas 3KCTPacuUcTo-
nus (1650 3a CyTKK), 4TO MOCIY>KMNO OCHOBAHWUEM K Ha3HAYeHUI0
KopfapoHa 600 Mr B CYTKM C NMOCAEAYIOLAM CHDKEHUEM A03bl
[0 «MoLAepxuBatoLen». [Ipyron Koppekumn meankamMmeHTo3HON
Tepanum He NPOBOAMIOCh.

3a BpemMs CTaLWOHAPHOrO NEeYeHUs KIWMHUKO-NabopaTopHbIX
NPU3HAKOB KPOBOTEYEHWS Y MALMEHTKM He Habnoganoch. lMpu
KoHTpone: remorno6ud — 101 r/n, rematokput — 30,4%.

3AKNHYEHVE

lMpeacTaBneHHble HamMu ABa Cry4as YCMELIHOr0 MOBTOPHO-
ro BBeJEHMS CUCTEMHOro Tpombonutuka PoptennanHa® npu
OKCnST nnniocTpupytoT JOCTaTO4HO BbICOKYHO 3(h(EKTUBHOCTD
(cHwxeHue cTeneHn nogbema cermeHta ST 3KI 4epes 180 MuH
nocne TJIT, npoxoaAMMOCTb WH(APKT-CBA3AHHON KOPOHAPHOIA
apTepuu no AaHHbIM KAT) 1 6630MacHOCTb (OTCYTCTBME remoppa-
TMYECKIX OCMOXHEHWIA, annepruyecknx peakLumin nocne Tepanun)
[aHHOr0 npenaparta y NauueHTOB, OTHOCSLLMXCA K Pa3HbIM FeH-
OEPHbIM 11 BO3PACTHBIM Fpynnam, UMEIoLLMX pasninyHble CTEMNEHb
KOMOPOWIHO NaTONOrmM, KpaTKOCPO4HbIA NPOrHO3 Mo LiKanam
TIMI unu GRACE, npoaomxutenbHOCTb UILEMUYECKOTO NMOBPEX-
[EHUs MMOKapaa A0 MOMeHTa penepdyaun. ATo ABAAETCA [0-
NONHUTENbHLIM MOATBEPXAEHNEM LENecoo6pa3HOCT MCMONb-
30BaHuUs PopTenn3nHa® B PYTUHHOW KIMHUYECKOWA NPaKTUKE W
00yCnaBnMBaeT HACTOALLNIA BbICOKWA Hay4HbIA MHTEPEC K ONU-
CaHHOMY npenapary.
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SUMMARY

The article presents two clinical cases of successful reuse
thrombolytic drug Fortelyzin® in the total dose of 25-30 mg
observed by the authors in patients with acute coronary syndrome
with ST-segment elevation, treated in the urgent cardiology
department of the State budget institution of Ryazan region
«Regional clinical hospital». Patients belonged to different gender
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and age groups and had various short term forecast on the scale
TIMI or GRACE, different duration of ischemic damage of the
myocardium until reperfusion. The above observations confirm
the high safety and efficiency of Fortelyzin® in acute coronary
syndrome.
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INTRODUCTION

To carry out thrombolysis on acute coronary syndrome with
ST-elevation the following preparations such as streptokinase,
tissue plasminogen activator TPA (alteplase, tenecteplase)
and prourokinase have been offered in the National clinical
recommendations [1]. However, in Russian cardiology practice, a
new thrombolytic (clot-busting drug) Fortelyzin® («SuperGene»,
Russia) has appeared recently. It has been included into «the
Vital and Essential Drugs list» by the Russian Government since
2015 [2]. The above-mentioned clot-busting drug has a sufficient
evidence base of efficacy and safety of its therapy on acute coronary
syndrome with ST-elevation, although there is comparatively less
experience in its implementation [3, 4].

In this regard, the following accumulation of experience and the
analysis of clinical monitoring of successful reuse of thrombolytic
drug Fortelyzin® is actual because it is a good example of reliability
and safety of the preparation.

Clinical case Ne1. Patient K., 66 years old, male, was firstly
hospitalized by the ambulance to the intensive therapy ward of
the urgent cardiology department (SBI of Ryazan region «Regional
clinical hospital») suffering from typical angina pains. The period
of clinical deterioration lasted 7 h. The anamnesis included arterial
hypertension (without regular treatment), gout (polyarthritis for
10 years, recrudescence — allopurinol). During the examination:

serious condition. There was vesicular breathing, without
wheezing. Heart rhythm was regular, arterial normotonia, stable
hemodynamics. There was no hypostasis. The body mass index of
the patient was 34 kg/m?.

The ECG showed sinus rhythm, ischemia and myocardial
damage of the lower wall the left ventricle: ST-elevation in Il Ill, AVF
(picture 1a). According to the ECG data, the existence of akinesian
zones of the low segments of the left ventricle was confirmed. The
blood tests revealed the increase of creatinephosphokinase-MB
(CPK-MB) level, troponin T level, cholesterol level; APPT (activated
partial thromboplastin time) — 23,4 sec.

The patient was diagnosed with ischemic heart disease (IHD):
acute coronary syndrome with ST-elevation. Hypertension 3rd
stage, Ill degree, risk 4. Obesity | degree. Chronic heart failure (CHF)
| degree. Gout, chronic polyarthritis without exasperation. Risk of
death in 2 weeks according to TIMI grade — 4 points (19,9%), high
risk of death in hospital according to GRACE grade — 143 points
(more 3%) [5, 6].

In obedience with «The order of medical treatment of the
patients with cardio-vascular diseases» approved by the Ministry
of Health in 2012 [7], the above-mentioned patient was treated
with a system thrombolytic therapy Fortelyzin® in 15 mg dose on
the scheme of «double bolus» (in 7,5 h from the beginning). The
concomitant treatment: clopidogrel 300 mg (in the ambulance),
acetylsalicylic acid 250 mg (in the ambulance), unfractionated
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heparin (UFH) intravenous bolus 60 1U/kg, infusion 12 1U/kg/h,
isosorbide dinitrate intravenous infusion 10 mg.

The control ECG showed that after the above-mentioned
thrombolytic therapy, the ST elevation myocardial infarction
(STEMI) preserved. In this regard, in 8.5 h from the symptoms
development the patient was taken to the cath lab for an angioplasty.
During the angioplasty, a multifocal atherosclerosis was found out,
with stenosis of the anterior interventricular artery (AIA) — up to
80% (TIMI 3), stenosis of the circumflex artery (CA) — up to 90%
(TIMI 3), stenosis of the right coronary artery (RCA) — up to 95%
(TIMI 2). Further, the patient was given a balloon angioplasty and
arthroplasty of the stenosis zones RCA with a bare metal stent,
which finished with the evidence of a “no-reflow” phenomenon
(the lack of blood flow in the artery below of the stent, TIMI 0).

In the ECG picture, that treatment stage (in 9 h from the
beginning) was accompanied by an ST-elevation preservation
and an atrio-ventricular blockage (AV- blockage) 2nd-3rd degree
appeared (picture 1b).

That clinic diagnostic situation (reoccurrance of occlusion on
the blocked branch of the coronary artery after the angioplasty
(percutaneous coronary intervention (PCI)) with complications, a
negative ECG development), and also the absence of antagonists
lIb/llla of the glycoprotein platelet receptors caused the necessity
of the second 10 mg dosing of thrombolytic drug Fortelyzin®
(in 9 h from the symptoms development) with the accompany of
continuing infusions UFH and isosorbide dinitrate.

In 90 min after the second dosing of Fortelyzin® in the ECG,
there were not any signs of AV- blockage, in 180 min there was a
decrease of the ST- elevation by more than 50% (picture 1c).

In 50 h, the patient was replaced from the intensive therapy ward
to an ordinary ward of the urgent cardiology department.

During the following 14 days, the patient was treated with a
double antiaggregant therapy including clopidogrel, acetylsalicylic
acid in standard doses, atorvastatin 20 mg/day, enalapril 20 mg/
day, from the third day — metoprolol 50 mg/day. There were not any
angina pains equal to myocardial ischemia. In the blood tests, an
objective development of increase occurred during the first 12-24
h, which was followed by an increasing CPK-MB level, the above-
normal troponin T concentration had been preserving for 9 days.
During the 2nd day, an increase of APPT up to 98-44,7 sec (at 2-3
times) occurred on the UFH infusion background. The control ECG
showed dynamic signs of transformation from an acute phase to
a subacute phase of Q-wave MI of the lower wall the left ventricle.
The Holter monitoring on the 7th day showed rare single ESV and
ESSV. Any ischemic changes ST-T did not occur.

During the treatment time, the patient did not have any clinic-lab
signs of interior or exterior bleeding.

Clinical case No2. Patient H., 81 years old, female, was firstly
hospitalized by the ambulance to the intensive therapy ward of the
urgent cardiology department (SBI of Ryazan region «Regional
clinical hospital») with the diagnosis - acute coronary syndrome with
ST-elevation in 2 h after the disease beginning. At entry, there were
complaints about angina pains in the region of the heart, general
weakness. The anamnesis included arterial hypertension (for about
15-20 years, treated with enalapril, bisoprolol, acetylsalicylic acid),
arthropathy deformans of big joints. During the examination: serious
condition. There was vesicular breathing, without wheezing. Irregular
rate of heart contractions (46-55 /min), arterial normotonia, stable
hemodynamics. Pitting edema of knees and feet. The body mass
index of the patient was 24 kg/m?.

C

Picture 1. The ECG picture of patient K. a) before
Fortelyzin® dosing; b) after the percutaneous coronary
intervention; c) after the second dosing of Fortelyzin®

The ECG showed an AV-blockage 2nd degree 1st type, an
ischemia and a myocardial injury of the lower wall the left ventricle:
ST-elevation in Il, Ill, AVF, V3-V5 (picture 2a). In the blood tests
there were normal levels of CPK-MB and troponin T, normal
cholesteremia, APPT - 22,9 sec, hemoglobin 100 g/I, hematocrit
30,2%.

The patient was diagnosed with IHD: acute coronary syndrome
with ST-elevation. Hypertension 3rd stage, Ill degree, risk 4. CHF
2a degree. AV- blockage 2nd degree 1st type. Slight anemia.
Arthropathy deformans. Risk of death in 14 days according to TIMI
grade — 3 points (13,2%), high risk of death in hospital according
to GRACGE grade — 183 points (more 3%) [5, 6].

87



Picture 2. The ECG of the patient X. a) before Fortelyzin®
dosing; b) after the first Fortelyzin® dosing

The beginning of the treatment: system thrombolytic therapy
with Fortelyzin® in 15 mg dose on the scheme of «double bolus»
(in 3 h from the beginning), clopidogrel 75 mg/day, acetylsalicylic
acid 250 mg once, and then 100 mg a day; UFH intravenous
bolus 60 1U/kg, with further infusion 12 1U/kg/hour during 48 h,
isosorbide dinitrate intravenous infusion 10 mg.

In 60-90-180 min after the above-mentioned thrombolysis the
control ECG showed stable sinus rhythm, dynamic of the acute
stage of the low segments of the left ventricle (decreasing of ST-
elevation by 50-70%), in 24 h — segment ST was on the isoline,
T-wave inversion in Ill, AVF (picture 2b).

The control ECG in 12 h from the beginning showed the existence
of akinesian zones of the low segments of the left ventricle. The
blood tests in 12-24 h revealed the rise of CPK-MB level, troponin
T level, APPT —74 sec, hemoglobin 92 gm/I, hematocrit 28,2%.
In addition to the above-mentioned treatment, atorvastatin 20 mg/
day, lizinopril 10 mg/day, omeprazol 20 mg/day were perfomed

During the following two days the patient’s condition was stable,
angina pains did not occur. In 60 days from the beginning, a relapse
of ischemic pain in the chest cavity took place. According to the
ECG: AV-blockage 1st degree, a reoccurrence of ST-elevation in |l,
I, AVF (picture 3a).

Due to the clinical and ECG sings of a myocardial infarction
reoccurrence, the patient was given the second 15 mg dosing
of thrombolytic therapy Fortelyzin® on the scheme of «double
bolus» (in 20 min from the beginning). Besides that the following
treatment plan was performed: UFH intravenous bolus 60 1U/kg
with further infusion 12 1U/kg/hour during 48 h, isosorbide dinitrate
intravenous infusion 10 mg, morphine 10 mg intravenously, a
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Picture 3. The ECG of the patient H. a) before the second dosing
of Fortelyzin®; b) after the second dosing of Fortelyzin®

further antiaggregant therapy in the former dosage.

In 90-180 min after the above-mentioned thrombolytic therapy
the patient’s ECG results showed a stable sinus rhythm, signs of
the recovery of myocardial perfusion of the low segments of the
left ventricle — segment ST was on the isoline (picture 3b).

Taking into consideration the myocardial infarction reoccurrence,
in 1 day the patient was performed with cardio angiography, which
revealed the AIA with stenosis up to 50% (TIMI 3), the CA with
uneven limits (TIMI 3), the RCA with stenosis up to 98% (NIMI
0-1). The patient was given a balloon angioplasty and arthroplasty
of the stenosis zones RCA with a bare metal stent.

In 93 h, the patient was replaced from the intensive therapy ward
to an ordinary ward of the urgent cardiology department. During
further 15 days the patient had a stable condition. The blood
tests showed the normalization of myocardial necrosis markers,
APPT — 41 sec. The Holter monitoring on the 15th day did not
reveal any ischemic changes of segment ST-T. But a frequent ESV
(1650 per day) made it necessary to prescribe cordaron 600 mg/
day with further decreasing dosage up to «supporting». Any other
medication treatment was not performed.

During the treatment time, the patient did not have any clinic-
lab signs of interior or exterior bleeding. Control blood tests:
hemoglobin 101 g/I, hematocrit 30,4%.

CONCLUSION

Both above-mentioned cases of the successful second dosing
of thrombolytic (decreasing of ST-elevation level in 180 min after
the thrombolytic therapy and an infarction artery permeability
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according to the cardio angiography data). Medication safety is
also illustrated by the absence of any hemorrhagic complications
or allergic reactions, taking into consideration that all the patients
were of different gender, age, with different co-morbid diseases,
had a short-time prognosis period of TIMI and GRACE grades, and
time-periods of ischemic injures of myocardium to the reperfusion
moment.

All these facts confirm the appropriateness of Fortelyzin® usage
in every-day routine work. The scientific interest to this preparation
is rising and it is worth further studying and using.
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XpoHuMyeckas TPomM60IMOONMYecKas NeroyHas runepTeH3uns
(XT3N — npekanunnapHasa yopma fero4HoN r’unepTeHsnn, npu
KOTOPOW XPOHMYECKass 06CTPYKLUUSA KPYMHbIX W CPEeHWUX BETBEN
NeroYHbIX apTepuil, a TaKXKe BTOPUYHbIE N3MEHEHUS MUKPOLUP-
KYNATOPHOr0 pycna nerkux NpuBogaaT K NPOrpeccupytoLLemy no-
BbILLEHWIO NIEr04HOr0 COCYANUCTOr0 CONPOTUBIIEHUS W AABNEHNA B
Nero4HoM apTepuu ¢ Pa3BUTMEM TSXKENON AMCHYHKLMN NPaBbIX
OTZEN0B CepALa 1 CepaeyHorn HegocTatoyHocTu [1].

Ins anarnoctukn XTAJI B KNUHNYECKON NPaKTUKE NPUMEHSIOT
CNeJyroLL1e KpUTepUK: NOBbILIEHNE CPEAHEero aBeHus B Neroy-
Houi apTepun (LJ1Acp) > 25 MM pT. CT., 1 JIEFOYHOIO COCYANCTOrO

conpoTtusnenus 6onee 2 El no Byany npu HOpMansHOM 3Ha4eHUN
[aBrieHns 3aKNUHMBaHUA neroyHoin aptepun (O3J1A) <15 mm pr.
CT. MO AAHHbIM KaTeTepm3aummn npasbix 0TAenoB cepaua (KNoeC);
HanU4yne XpOHUHECKNX, OPraHn30BaHHbIX TPOMOOB UK 3M60N0B
B J1Er04HbIX apTEPUAX 311aCTUYECKOro TMNA (J1IeroYHbIN CTBON, LO-
neBble, CerMeHTapHble, Cy6CErMeHTapHbIe JeroYHble apTepui)
HECMOTPA Ha NPOBOAUMYI0 3CVIEKTUBHYIO AHTUKOAryNAHTHYHO
Tepanuio Ha NpoTSXeHUN He MeHee Yem 3 mecsaues. [1].
VimeloTcs cBedeHMs 0 Hanuyum (DakTopoB PUCKA, accounmupo-
BaHHbIX ¢ passuTuem XTIJI, Takmux Kak aemorpacuyeckme 0co-
GEHHOCTM, HanW4Me MapKepoB HACNEACTBEHHOW TPOMGOUIMK,
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XTSI Y MAUVEHTA C PELVOVBUPYIOLLIEV MUKCOMOW CEPOLIA

NepeHeceHHas CNNeHIKTOMMA, BEHTPUKYNO-BEHO3HbIE LUYHTbI 1S
neyeHns rugpouedannm, yCTaHoBKa LiEHTPanbHbIX BHYTPUBEHHbIX
KaTeTepoB WNW 37eKTPOJOB 3NEKTPOKApAMOCTUMYNATOPA, 3ame-
CTUTENbHAsA Tepanus ropMoHamy LMTOBMAHON )XeNesbl, OHKOMO-
TM4ECKNE N XPOHUYECKME BOCMANIUTENbHBIE 3a60NeBaHus [2].

Han6onee yacto XTI hopmMupyeTcss Kak OCNOXKHEHUE OCTPOIA
TPOMBO3IMBONIUK B CUCTEMY NIEFOYHOIT apTEPUN Y NALMEHTOB C TPOM-
6030M rNMYBOKMX BEH HUMXKHUX KOHEYHOCTENA, a TakXe Ha (POHe ru-
nepKoarynauun npu natonorui CBEPTbLIBAKOLLEA CMCTEMbI KPOBM.
OAHaKo B COBPEMEHHOI nuTepaType NpUBOAATCA CBEAEHUS O PeAKO
BCTPEYAIOLLIMXCA UCTOYHMKAX TPOMOOIMOONNN NIErO4HON apTepum, K
KOTOPbIM OTHOCWTCS, B TOM YMCAE, M MKCOMA NPaBoro npescepauns.

Mwukcoma ceppua — 3T0 nepBKUYHAs BHYTPUNONOCTHASA TUCTO-
NOrNYecKN [06POKa4YeCTBEHHAA ONyXofib CepAua, Kotopas BO
MHOMMX CnyyYasx UMEeT K/MHWUYECKN 3M0KAYeCTBEHHOE M [axe
(hatanbHoe TeyeHme. Mukcoma MoXeT ObITb BbiSIBIIEHA B NOGON
nosiocT cepAua, Ho Haubonee Yacras eé slokanusaums B NesoMm
npencepauu (J1M) (75% cny4aes), B 20% cny4aes 0nyxonb 06-
HapyxuBaetcs B npasom npeacepaumn (M) n pexe scero (5%
CNyYaeB) — B XXeNyAao4kax Cepaua, MHOraa ¢ BOBMEYEHUEM Kna-
naHHoro annapara [3].

Onyxonb MOXeT (OMKCUPOBATLCH K CTEHKEe MNpefcepans wnu
MEeXNpPeacepaHON Neperopoake AMMHHON HOXKOWA, YTO ONpeaens-
€T BO3MOXHOCTb NP0iabupoBaHns B NpeacepaHO-XeNya04KoBoe
0TBEPCTHE. BbICOKas NOABMXHOCTb MUKCOM NPUBOAMT K 0OCTPYK-
UMM KPOBOTOKA, NPOSBAAACL CUMNTOMAMK, XapakTepHbIMU [Ns
CTEHO03a NIeBOro UMM NPABOro aTPUOBEHTPUKYNIAPHOTO OTBEPCTUSA Y
(hopmmpoBaHMeM KNUHUKN CEPAEYHON HEA0CTATOYHOCTH MO Marno-
MY 15K 60bLIOMY Kpyry KPOBOOGPALLEHUS, COOTBETCTBEHHO.

B onyxonu moryT npoucxoauTb Takue AUCTpodmyeckne n3meHe-
HWS, KaK HEKPO3bl, KPOBOMNNAHMSA, MOTYT ObITb 04arn 06bI3BECT-
B/IEHWS, 4aCTO OHW NOKPbITbI TPOMBAMM, YTO XapaKTEPHO 1S MUK-
com [1I1 [4].

B 65% cny4aeB noBepxHOCTb MWKCOMbI cepaua rnagkas, of-
HAKO HepefKo BCTPEYAKTCS BOPCMHYATOE W COCOYKOBOE TUCTO-
NOrNYeCKOe CTPOEHME, KOHCWUCTEHLUA TakMX Onyxonei Markas,
XeneobpasHas npu OTCYTCTBMM BOJSIOKHUCTOW OCWU BOPCUHKU
pbixfble. VIMEHHO 3TV TUMbI CTPOEHMS 06YCIIaBAUBAOT BO3MOX-
HOCTb (PparmMeHTaUuyu ONyxonu ¢ nocneaytoLlein ambonusawmnen
apTepuii roNI0BHOIO MO3ra, CeNne3eHKM, Nero4Hon apTepum.

B KkadyecTtBe npumepa, WNNKCTPUPYIOLLErO (POPMUPOBaHUe
XTOJT Kak 0CnoXHeHKe IMO60NMN B NIErOYHYI0 apTEPUIO Onyxone-
BbIMU Maccamu MMKCOMbI NPABOro Npeacepams, npeacTaBnsaeTcs
CledyIOLLMIA KITMHYECKNIA CryyYai.

MaumneHT X., 1968 roga poxxaeHus, Brnepsble Obin rocnuTanu-
3UpOBaH B OTZAESIeHMe NIer04HOA rUnepTeH3un U 3ab60JieBaHui
cepAua B CBA3W C O[bILLIKONA, BO3HUKAIOLIEH Npu DU3NYHECKON
Harpyske (NOAbEM Ha BTOPOM-TPETUA 3Tax), NepMoaUYECKUMN
NoKanblBatOLMMM 60N1IMN B TPYAHON KneTke 6e3 CBA3U C -
3M4ECKON Harpy3Komn, 0TeKaMmn HKHUX KOHEYHOCTEN L0 YPOBHA
CepeanHbl ToneHei.

N3 aHamHe3a 3a60neBaHuUs M3BECTHO, YTO MALMEHT C HOHOLUe-
CKMX JIeT 3aHUMaJIC CMOPTOM, NPOXOANST HEOLHOKPATHO Mefu-
LMHCKMe 06CNe0BaHmMs, Npu KOTOPbIX NATONOru He 6b110 BbIsB-
neHo. B 1993 roay oTmeyan anu3o KpoBOXapKaHbs, N0 NOBOAY
4ero 6bin 06CcNefoBaH y (PTM3naTpa, 0JHAKO Ty6EepKynes Nerkunx
ObINT UCKITHOYEH.

Mpu paccnpoce TakXe BbICHWIOCH, YTO Y CTapLUeil CecTpbl
npu aytoncuu 6Gbina AMarHOCTUPOBaHA MUKCOMA CepAaua, CTas-
LUasg NPUHUHON NETANIBHOMO UCX0a.

B 1995 rogy nauueHT BHe3anHo NOTepAsl CO3HaHME, B CBA3M
C 4eM Obln 3KCTPEHHO rOCMUTANU3NPOBaH B cTauuoHap. Mpu 06-
cnefoBaHun 6bina anarHoctuposaHa mukcoma M 6onbLUKUX pas-
mepos (5,08,0 cm), KoTopas nponabuposana B NonoCTb NPaBo-
ro xenynoyka. Toraa xe no AaHHbIM PEHTreHorpagoum opraHos
rPYAHOI KNeTKM 6blna BbISBIEHA ABYCTOPOHHAS HUXHEA0/1eBas
NHEBMOHMS, NPU3HAKN NIErOYHON rnepTeH3nn. Mo XKUSHEHHbIM
NnoKasaHWAM NaLMeHTy NPOBefeHO OMNepaTUBHOE JieYeHne — yaa-
NIeHNe MUKCOMbI MPaBOro Npeacepaus ¢ HOXKON, pe3eKuus CTeH-
ku M ¢ ywmsaxmem pedpexra M.

C mas 2007 roaa y nauueHTa nosiBUnach OfblllKa, B CBA3W C
Yyem NPOBOAMNOCL ambynaTopHoe 06CneaoBaHne, No pesynbTa-
Tam KOTOPOro 6bi BbiSBEH peunans mukcomel MM, B aHBape
2008 roga npoBoAMNOCH CTaLKMOHApPHOe 06Cnea0BaHIe Ans yTou-
HEHWA JarnbHelllen TakTUKW NeYeHUs B CBA3W C BbIIBNEHHbLIM
o6pasosaHuem B nonoctu M (N0 faHHbIM 3X0KapAvorpagun B
nonocty MM noumpyeTcs axo-06pa3oBaHme pasmepom 50x38 mMm
NOABWXHOE, He NPEenATCTBYHOLLEE KPOBOTOKY Yepe3 TK, aaBneHue
B MK 30-35 MM pT. CT.). BbINO NPUHATO peLLeHne 0 HeobXoau-
MOCTM ONepaTMBHOrO NeYeHus, naunueHTy NpoBeAeHO yaaneHue
MuKcoMmbl [ ¢ NNacTMKON MeXnpeacepiHo Neperopogkn w
npaBoro npeacepavs KceHonepukapavanbHOM 3annartoi. [pu
MMCTONIOMMYECKOM UCCNEA0BaHMN MHTPAONepaunoHHOro Mare-
puana onpeneneHo BOPCUHYATOE CTPOEHUE MUKCOMbI C 04aramu
KPOBOW3NUAHWIA 1 BbINafieHneM mMacc puobpuHa.

Yepe3 HECKOMbKO MECALEB nocne onepauun 601bHON 0TMeYan
3NM30[ KPOBOXapKaHbs, 3a MEAULIMHCKOI MOMOLLbI0 He o6patancs.
B 2011 rofy Ha dhoHe ya0BNETBOPUTENLHOO CAMOYyBCTBUS NPW MO-
BTOPHOW axoKapamorpadui 6bina BeiseneHa mukcoma JM1. MauneHt
OblN1 BHOBb rOCMITN3MPOBAH, BbINOMHEHA OMepauus no yAaneHuo
MUKcoMbl J1 ¢ aTpronnacTmkoil Npasoro 1 nesoro npepcepauil
KCEHOMepUKapAnanbHoii 3annaton. B CBA3N ¢ BbISBNEHHbIMU paHee
NPU3HaKammn 1ero4HON rnepTeH3nu No AaHHLIM PEHTIeHOorpacui
OpraHoB rpyfHON KNeTKM NauueHTy npoBefieHa KOMMbIOTEPHas To-
MOrpacus 0praHoB rpyaHoi KNeTku, No pesynbtatam KOTopow Bbl-
fIBMEHbl JI0KaNbHbIE MPUCTEHOYHbIE [edeKTbl KOHTPACTUPOBAHUS
(TpoMO6bI) B CyBCErMEHTapHbIX BETBAX MPaBOW W J1EBOW J1Er0YHbIX
aptepuit. HasHadeHa Tepanus BapghapMHOM C pekoMeHZauusamMu
no nopaepxxaHuto uenesoro yposHs MHO 2,0-3,0, ogHako fgocta-
TOYHbIA KOHTPONb AAHHOr0 nokasarens He ocyuwlectsnsncs. C 2016
roda naumeHTa crana 6ecnoKkoUTb BbIpaXXeHHas OfibILLKa Npu Pr3n-
YeCKOI1 Harpy3ke, NosiBNEHNEe 0TEKOB HKHIX KOHEYHOCTeN. [pun 06-
CnefjoBaHNN N0 MECTY XXUTENbCTBA MO AaHHbIM 3XOKapAuorpacpui
BbISIBJIEHO MOBbILLIEHWE CUCTONMYECKOrO [ABNEHUS B IErO4HOM ap-
Tepun (COJTA) fo 55 mm pr. cT., yBenuyeHue pasmepa J1M go 4,3 cm,
nnowaaw MMM (29 mm?), TpUKycnmaanbHas peryprutaums 3 CTeneHn.

MauneHT 6bIN rocnutanuamposaH B ®IBY “HaumoHanbHbIn
MEANLMHCKNIA UCCNeoBaTeNbCKNA LEHTP Kapauonorun” MuHs-
apasa Poccumn ans o6¢cnefoBaHuns B CBA3N C YXY/LLEHUEM Camo-
YYBCTBUA 1 PELUEHMS BONPOCA O anbHEeMLLeR TaKTUKe JTIe4eHus.

Mpu NOCTYNIIEHNN NauueHT NPeabaBA »Xanobbl Ha OAbILIKY,
BO3HMKAIOLLYIO Npu (DU3NYHECKON Harpyske (MogbeM Ha BTOPOIA-
TPETUIN 3Tax), NepUOLMYEeCKIMe Nokanbisaowwmue 60nn B rpyaHoiA
KNneTke, HeCBA3AHHbIE C (PU3NYECKON HArpy3KOi, OTEKN HUKHUX
KOHEYHOCTEl O YPOBHA CEPEANHbI FOIeHei.

Mo faHHbIM (OU3MKANILHOTO OCMOTPA COCTOSIHME NaLMeHTa Ha
MOMEHT NOCTYNSeHNA 6bIN0 CPEAHEN TAXKECTHU, KOXKHbIE MOKPOBbI
4uUCTbIE, DU3NONOTUNYECKOA OKPACcKK, TMMMATUYeCKne Y3nbl Ha
nanbnUpoBanich, BUAUMOIA NATONOrMM KOCTHO-CYCTABHOM U Mbl-
LUEYHOM CUCTEMbl He ObI0 O0TMeveHo. dopma rPyaHONA KIeTKN

91




PucyHok 1. IKI nayueHTa X. npu nocTynneHuu

HOPMOCTEHMYECKasA, 06€ MOMOBUHbLI TPYAHON KNETKW y4acTBO-
BaN B aKTe JbIXaHUs PaBHOMEPHO, Nanbnauus rpyaHon KneTku
6e360ne3HeHHasl, NEpPKYTOPHO ONpPEedenancs ACHLIA NeroYHbIi
3BYK. AyCKYNbTaTUBHO BbIC/YLLUMBANOCH BE3UKYNAPHOE AblXaHue
C XKECTKUM OTTEHKOM, MHEBMOCK/IEPOTUYECKNE XPUMbI B HUKHUX
oTgenax ¢ o6eux cTopoH. Mpu 06cnefoBaHM OpraHoB KpOBOO-
OpaLLieHNs pacLUMpPeHns rpaHnL, OTHOCUTENbHON TYNoCTH cephua
He 6b1s10 BbISBNEHO. AYCKYNbTAaTUBHO ONPEAeNANnch SCHbIE TOHbI
CepALa, akLeHT BTOPOro TOHA Haf TOYKOW ayCKynbTauum Neroy-
HOI apTepum, CUCTONNYECKUIA LWyM B 0611aCTU MEYEBMAHOMO OT-
POCTKa C NPOBEAEHUEM BLOSb FPYAUHbI, PUTM NPaBusibHbIA ¢ HCC
76 ypapos B MuHyty, Al 110/70 mm pT. cT. Mpun uccnenosaHmm
OpPraHoB MuLLeBapeHns, MOYeBbIAeNUTeNbHON CUCTEMbI NATONO-
TMYECKIUEe N3MEHEHUS He Obl BbISBAEHbI. HEPBHO-NCUXNYECKNIA
CTaTyC He U3MeHeH, (DYHKLMS OpraHoB YyBCTB COXPaHeHa.

Mo [aHHbIM 3MeKTPOKapANOrpauu BbISBIEH 3KTOMUYECKUI
npeacepaHsii putM ¢ HCC 73 yaapa B MUHYTY, OTKITOHEHWE 3Mek-
TPUYECKOI OCK CepALa BNpaBo, HApyLLUEHWe BHYTPUXENYLOYKO-
BOV npoBoaumMocTu (puc. 1).

Mo pesynbTatam axokapguorpadgum (3xoKr) oTmeyanacb oT-
puuaTtenbHas OUHAMWKA B CPaBHEHWUM C JaHHbIMU OT Jekabps
2016 roga (1aén. 1). bbino BbISBNEHO YBENWUYEHWE MpaBbiX OT-
nenoBs cepaua (nnowaab MM = 27 cm?, npaBblii Xenya04ek pac-
LUNpeH: nepegHe3agHuin pasmep = 3,6 ¢M, anukansHo = 4,8 cm).
PaclupeHue cteona J1A (2,9 cm). JleroyHas runepteH3ns 2 cre-

Ta6nuua 1. lNokasatenu axokapauorpacuu nauuenra X.
OT Aekabps 2016 1 Bo Bpems rocnuranusawuum
oKTA6pL  AHBapb

Mokasatenb 2016 2017 HOPMA
AopTa, cm 29 3,6 2,0-3,7
JleBoe npeacepaue, cm 4,3 4.1 2,0-4,0
KOP JDK, cm 5,9 55 42-58
OB, % 6onbuie 60 60nblue 60 60nbLIE 60
TonumHa MexKenya04K0Bon

neperopojKu, cM 0.9 11 0.7-1,1
TonuwmHa 3aaHen cteHkn JIXK, cm 0,9 1,0 0,7-1,1
[epenHesagHuit pasmep MK, cm 3,0 3,6 <3,0
Mnowapb MM, cm? 29 27 <17
TonwmHa nepeaHen

cTeHKn MK, cm 0.4 0.4 <05
Cuctonnyeckoe JaBneHue B

NEroYHon apTepun, MM pT. CT. % 65 <30
HuameTtp ctBona J1A, cm 2,8 29 <2,5
Peryprutaums Ha Tpukycnu- 3 9 0-1

JanbHOM KnanaHe, cTeneHb
CucTonnyeckas aKckypcus

KO/bLIA TPUKYCNUAANBHOIO - 1,8 >1,7
knanaxa (TAPSE), cm

MNeHu (CUCTONNYECKOE AaBJIeHWe B JIErOYHON apTepun 65 MM pT.
CT.). HenocTaTo4HOCTb TPUKYCNULANBHOTO KnanaHa 2 CTeneHu.
lMpn3HakoB nosbileHus LIBL He BbISBEHO.

Mo pe3ynbTatam NPOBEAEHHON PEHTTeHOrpadon OpraHoB rpyaHoN
KNETKM BbISIBNIEHbI MPU3HAKW BbICOKOI NEro4HONA rUnepTeH3umn (Ko-
adpuumeHt Mypa 34 % (Hopma <30%), koadpdouumeHT Jlonn 31%
(Hopma <33%), Hucxoadiwan Betb npasoil JTA 31mm (Hopma <15
MM), nesas J1A — 33 MM (B Hopme — MeHee 24 mMm). Kpome Toro, B
NPOEKLNN BEPXHEN W HUXKHE [LoNel CNeBa, CPeaHeil 1 HUXHe fonen
cnpasa 6bln BbISBMEHbI MHOXECTBEHHbIE 04aroBble YMNOTHEHWUA C
POBHBIMU YETKUMU KOHTYPaMu 0T 5 10 15 MM B nonepeyHuKe, 4To Co-
OTBETCTBOBANO CUHAPOMY AMCCEMUHALMM B NETrO4YHOI TKaHu (puc. 2).

B cBA3W C BbLISBEHHbIMU W3MEHEHUAMU B NIEFOYHON TKaHU
ObIN BbIAeNeHbl ABe Lenu fanbHeiwero 06cnefoBaHns, a UMeH-
HO audbdbepeHLmanbHas UarHoCTUKa AUCCEMUHALMN B NErKNX U
noaTeepxaeHune Hanuyusa XTI,

Mpu npoBefeHUA PEHTrEHOCKOMUM OpraHoB FPYAHOM KNETKM,
ONMUCAHHbIE MHOXECTBEHHbIE 04aroBble TEHU, PasMepbl KOTOPbIX
5x15x25 MM, npefcTaBsieHbl COCYAUCTbIMU 06Pa30BaHNAMMU, Bbl-
ABNAETCA UX XapakTepHas NyNnbCauus, HEKOTOPble COCYAbl pac-
LUMPEHbI HA MPOTSXKEHWW, MHOTWUE PACMONOXEHbI Ha NepeceqeHni
COCYLMCTBIX BETBIIEHWNA, YTO NO3BONMUNO NPEANONOXUTL Hanuyne
MHOXECTBEHHbIX aHEBPWU3M apTepUi CermeHTapHoro u cy6cer-
MEHTapHOro nopsaka. [ns yTo4HeHUs XxapakTepa MHOXECTBEHHbIX
006pa30BaHUA B NIErOYHON TKaHW MpoBefeHa MynbTUChMpanbHas
KOMMbOTepHas Tomorpadoms rpygHon knetku (MCKT rpyaHoit
KIeTku), rae Gbinn BbISBNEHbI JIOKANIbHbIE aHEBPU3MATUYECKME
pacLUMpeHns BeTBei JIero4HON apTepun, TPOMOO3 BETBEN J1eroy-
HOW apTepumn CerMeHTapHoro 1 cy6cerMeHTapHoro nopsaka; MHo-
)KECTBEHHbIE BHYTPUrpyLAHble aHacToMO3bl (puc. 3 A, b).

Mo pesynbTatam NPOBELEHHON WHBA3WBHOW aHrMOMYNbMOHO-
rpacpuu Gbinn 06HAPYXKEHbI U3MEHEHUS B NIEFOYHbIX apTepusx,
xapaktepHble gnsa XTIl

Mo faHHbIM 06CnefoBaHMsa 6bl1 COOPMYNMPOBAH CNeayoLNiA
AnarHo3: XpoHuyeckast TpOM603MOONNYECKas Nero4Has runep-
TeH3us. OyHKumoHanbHbIi knace lI-lll (BO3). Onepauun no yaa-
NeHNo MUKCOM npasoro npepcepans B 1995 rogy, 2008 roay,
YOANeHU0 MWUKCOMbI NIeBOr0 Npefcepaus ¢ aTpuonnactTukon
NpaBoro W neBoro npescepani KCeHonepukapanansHom 3anna-
Toih B 2011 rogy. XpoHnyeckas cepfevHas He4ocTaTo4HOCTb 2A
cTaguun. Y4uTbiBas aHaMHe3 3a6051eBaHNSA, BEPOSTHLIM UCTOYHN-
KOM 3M60/IMKM B NEr04HYI0 apTepuio ABIANach peLnauBmpyoLLas
BOpCUHYaTasa mukcoma .

C y4eToM Hanu4us coYeTaHus NPOKCUMANBHOTO U GUCTaNbHOIO
TPOMBOTMYECKOTO NOPAXKEHNS, BbIDDKEHHOrO aHEBPU3MATUYECKO-
ro pacluMpeHus BETBEI NEro4YHON apTepun, TPEXKPaTHOA CTepHO-
TOMUM B aHAMHE3e, a TakKe XapakTepucTuK remMoLuHaMU4ecKoro
npocouns, NPUHATO PeLUeHne BO3LEPXaTbCi OT XUPYPruyeckoro
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XTOJI Y MAUVEHTA C PELUOVBUIPYOLLIEVT MUKCOMOW CEPOLIA

. -
PucyHok 2. PentreHorpacthusi opraHoB rpyaHoii KneTku
nayuenTa X. B npamoii (A) u neBoi 60koBoit npoekyun (b)

.
o

neyveHns (TpOMO3HAAPTEPIKTOMUM U BGANSIOHHON aHTNONPACTUKMN
BETBEM JIEr04HOI apTepuu). B cBA3n ¢ aTum pekomeHgosaHa JIATl -
cneundmyeckas Tepanus npenapaTtoM pUoLKryar ¢ HavanbHOM A0-
3001 3 Mr B CyTKU NOA KoHTponem ALl ¢ fanbHeiiLen TuTpaumen 4o3bl
[0 7,5 Mr B CyTKMW. A TaKxe nauueHTy 6biil Ha3Ha4eH npuem sapa-
pWHa 3,75 Mr B CYTKW NOA KOHTPONEM LieneBbix 3HaveHni MHO 2,5-
3,5, BepoLwnnpoHa 50 Mr B CYTKM C BKITIOYEHWEM B Tepanuio Topace-
mMuaa 5 mr B cyTku 1-2 pasa B HeJeso Npu Heo6X0AUMOCTH.

OBCYXJEHUE

CnoXHOCTU paHHEro BbISBIEHWUS XPOHUYECKON TPOMOOIMBONU-
Y4eCKOM J1ero4YHOM rnepTeH3nn y AaHHOro NauueHTa 3aKmyanichb
B O/NUTENbHOM nepuoae G6ecCUMNTOMHOMO TeYyeHus 3aboneBaHus
Ha (hoHe 3amM6OMMK B CMCTEMY FIErO4HON apTepuu OnyXoseBbIMu
Maccamu peLmnanBmpytoLLiein BOPCUHYATON Mukcombl 1.

Heo6X0aMMO OTMETUTb, Y4TO NMPU MUKCOMAx CepAua amoéonuye-
CKIE OCNOXHEHNS, N0 [aHHbIM Pa3fNYHbIX UCTOYHUKOB, PEFUCTPU-
pytotcs B 40-50% cnyyaes. Mpu mukcomax J1N am6onun HabnwoaaoT

PucyHok 3. MCKT rpyaHoi knetku nayuenra X.

B apTepusx 60NbLIOro Kpyra kpoBoo6pateHus. Mukcoma npasbix
OT[EM0B CepAaLa MOXET CYXWUTb UCTOYHUKOM AMOONUN BETBEN Ne-
roYHOM apTepuu, npusoms K opmupoBaHuto XTI u ancdyHKLmMmM
npaBbIX OTAENOB CepAaua. B nutepartype UMEKOTCS [AaHHbIe, YTO MO
FUCTONOMMYECKOMY CTPOEHUI0 3M60Na, U3BNIEYEHHOTO U3 NIEr04HON
apTepui MOXHO ANArHOCTUPOBATb MUKCOMY CEpJLa, YTO NOLTBEPX-
[anocb Npy NpoBeAEHUN ONepaTUBHbIX BMELATENbCTB [5].
HecMoTpsi HA MHOXECTBO WMMYHOTUCTOXMMUYECKUX WCCe-
[0BaHUA, 06CYXIAETCA BOMPOC KMNETOYHOr0 MNPOUCXOXKAEHUS
MUKCOM cepAua. bonbWMHCTBO uccnefoBaTteneil CXoaaTcs BO
MHEHMW, 4TO ONyX0fb MPOUCXOAUT M3 PE3epPBHbLIX Cy63HAOKAp-
ANanbHbIX MyNbTUMNOTEHTHbIX Me3eHXMManbHbIX KNeTok. OaHako
CYLLIECTBYET TaKXXe TOYKA 3PEHNS, YTO MUKCOMbI Cep/Lia pa3BiBa-
0TCA U3 3HA0KAPANANTIbHON CEHCOPHOI HEePBHOMN TKaHW [6].
ImeeTcst MHOXECTBO NPOTUBOPEYNBBLIX CBEAEHUA O BO3MOXHO-
CTWU OTHOCWUTENbHON ManUrHu3auum MMKCom cepaua. Mo AaHHbIM
NUTEPaTYPHbIX UCTOYHWKOB NpW NPOBEAEHUN TUCTONOMMYECKOro
ucenenoBaHus onepauyuoHHOro Matepuana HeoHOKpaTHO Habio-
[anocb 03/10Ka4eCTBEHNE PELIMAMBMPYIOLLMX MUKCOM cepaua. B
Mosb3y BO3MOXXHOCTM NPOSIBNIEHNS 3/10Ka4eCTBEHHOMO NOTEHLMana
CBMIETENbCTBYET TOT (PAKT, YTO KNETKM MUKCOMbI MOTYT UHADUNb-
TPMPOBATb CTEHKW COCYAOB, pa3pyLLas MblLLIEYHbIA CIIOA 1 NPUBO-
05 K Pa3BMTMIO aHEBPW3M, B TOM YUCNE BETBE NEr0YHO apTepuu.
Kpome Toro, hoopMupoBaHme NPecTeHOTUYECKNX aHEBPU3M MOXET
ObITb 06YCNOBNEHO HApPYLUEHWEM reMouHAMUKK BCReACTBME 06-
Typauum BETBEN JIEro4HO apTepum aM60IMYECKUMI Maccamu. [7].
PeHTreHoNormyeckn nokarnbHble pacluMpeHns CocyaoB NpPosBAs-
l0TCA KapTUHOIA, CXOXei C NPOSBNEHUAMU AUNCCEMUHUPOBAHHOMO
npoLecca B TKaHW N1erkoro. B cBs3n ¢ aTM HeobxoaumMa npasuiib-
Has TPAKTOBKA PEHTrEHONOMMYECKOM KapTUHbI Y NALUEHTOB C MMK-
comamu cepaua n XTIJIT. Hambonee ToYHbIMU MeTOfaMU And-
dhepeHUManbHO AMAarHOCTUKK B Takux cnyvasx asnatotca MCKT
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— aHrMonynbMOHOrpadus U NHBa3MBHAA aHrMONynbMOHOrpadus,
KOrAa KOHTPACT NOJaeTcs HeMOCPEACTBEHHO B JIErO4HY0 apTepuio.

XTAIT aBnseTcs YHUKanbHOW hOPMON NEro4HON rMNepTeH3nN,
NOCKOMbKY ABNSETCA NMOTEHLMANbHO M3MIEYUMON C MOMOLLbHO XU-
pypruyeckmx MeTomoB nevenus [8]. OgHako B psge crny4aes
HEBO3MOXHO NPOBECTK ONepaTMBHOE BMELIATeNbCTBO, YTO 06-
YCNaBNMBAaeT HE0OXOANMOCTb NMOUCKA anbTepPHATUBHbIX METOI0B
Tepanuu. B HacTosLLlee Bpems HakonneHa TeopeTuyeckas 6asa B
nonb3y npumeHeHus J1IAT-cneunduyeckoit Tepanuu npu XTI,
OCHOBAHHAsA Ha (U3KNONOrMYECcKMX, NaToMopdONOrnyecknx W
(PYHKLMOHANbHbIX CBOWCTBAX 3TUX DOPM JIErOYHON rMNepTeH3nN.
[Mpwv 3TOiA hopMe NEro4HON rMNepTeH3UN 0TMEYAeTCs HapyLLeHne
CWHTE3a OKCKUAA a30Ta, U (PYHKLMOHUPOBAHWUS CUrHANBLHOIO MyTH
«pacTBOpMMAs ryaHUnaTuUmMKiasa — LMKIMYeCcKMi ryaHo3nHMOoHO-
thocdart (4M®)», 410 MrpaeT BaXHYIO POSib B Pa3BUTMK U NPO-
rpeccupoBaHnK 3a60NeBaHus.

Puoumryat — npeacTaBuTenb Knacca ieKapCTBeHHbIX npenapa-
TOB, CTUMYNATOPOB PACTBOPUMOIA YHUNATUMKNA3bl. 3a CYET no-
BblLLEHNA ypoBHs UTM® puoumryat npuBoOaMUT K Ba3openakcawuu,
NoJaBNeHN0 Nponudepaumnn N 0KasbiBaeT aHTUNOPOTUHECKNIA
apdext. B uccneposaHun CHEST-1 6bina AokasaHa BO3MOX-
HOCTb AOCTVXKEHMS LieNeil Tepanun y nauyueHToB ¢ Heonepaobesb-
HoM XT3/ 1 nauneHToB ¢ NEPCUCTUPYIOLLIEH UNK PeunanBupy-
IOLLIEA NEro4Hon runepTeH3nen nocne TpOMOIHAAPTEPIKTOMUK
[9]. bbina mokasaHo BO3MOXHOCTb puouuryara nonoXuTenbHO
BNWATbL HA YBENMYEHME ANCTAHLUN B TeCTe 6-MUHYTHON X0LbObI
Ha 39 M K 16-11 Hegene nedeHns (p<0,001), CHUXeHWE YPOBHS
NT-proBNP Ha 444 nir/mn (p<0,001) 1 CH1XXeHME NEro4HOr0o CoCy-
ANCTOro CONpPOTUBIIEHNS Ha 226 AnH*C*cM-3 (p<0,001), yny4we-
HUe (yHKUMOHanbHoro knacca no BO3 (p=0,003). [10]. BaxHo
OTMETUTb, Y4TO MO3UTMBHbIE 3(DEKTbI NpenapaTta COXpPaHANUChH
npv ANUTENbHOM NeYeHUI NauneHToB ¢ HeonepabenbHoi XTI,

CornacHo pekomeHpauuam ESC/ERS Guidelines 2015 no anarHo-
CTUKE W NeYeHN0 60/bHbIX C NIErOYHON rMNepTeH3Nel puoLuryar as-
NAETCS B HACTOSALLEE BPEMS €AMHCTBEHHBIM NPEnapaToM, MMEoLUM
[OKasaresibHyt0 6a3y ANA NeYeHns NepcucTUpYIoLLen / pesuayans-
Hoi JII nocne NpOBEAEHUS XUPYPTUHECKOro NeyeHws U Ons nauu-
eHTOB C HeonepabenbHoi chopmoit XTIJIT. MNauneHTam TakxXe peko-
MEHAO0BaHa NOXM3HEHHAs aHTUKOAryNsHTHas Tepanus, npu 3TOM B
HACTOsLLEe BpeMA HeT JoKasaTeSibHoN 6a3bl 0THOCUTENBHO 3dhdek-
TMBHOCT NPUMEHEHNS HOBbIX aHTUKOAryNaHTHbIX npenapatos [11].

BbIBO/1bl

J1aHHbIN  KNUHWYECKWA Ccryyail [eMOHCTpupyeT hopMUpo-
BaHne XTOJII Kak peakoro OCMOXHEHWUS peLuanBUPYHOLLEN
BOpcMHYaTON MUKcOMbl TN, CROXHOCTW [UArHOCTUKK 3aKIio-
Yanucb B HaMM4YMM HETUMUYHOA PEHTrEHONOrNYeCcKON KapTuHbI,
CXOXeii C ANCCeMUHMPOBAHHBIM NPOLLECCOM B Nerkux. Vicnonb-
30BaHNE TAKMX YTOYHAKOLLMX METOAOB AnarHocTuku, kak MCKT-
aHTMonyNbMOHOrpachus 1 MHBA3WBHAs aHrMonynbMoHorpacus,
NO3BOMWN NOCTaBUTb TOYHbINA ANArHO3.

Y Heonepa6enbHbIX NALWUEHTOB JJOJKEH OblTb PACCMOTPEH BO-
npoc HasHaveHusa JIAT-cneumduyeckon Tepanuu, npenapaTtom
NepBoro Bbibopa SBNAETCS puoLuryar.
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Chronic thromboembolic pulmonary hypertension (CTEPH) -
precapillary form of pulmonary hypertension, in which chronic
obstruction of large and medium branches of pulmonary arteries,
as well as secondary changes in the microcirculatory bed of
the lungs lead to a progressive increase in pulmonary vascular
resistance and pulmonary artery pressure with the development of
severe dysfunction of the right heart and heart failure [1].
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For the diagnosis of CTEPH in clinical practice, the following
criteria are used: an increase of average pressure in pulmonary
artery more than 25 mm Hg and pulmonary vascular resistance
more than 2 Wood units at a normal pulmonary artery wedge
pressure <15 mm Hg according to the right heart catheterization
(RHC) data; presence of chronic, organized blood clots or emboli
in pulmonary arteries of the elastic type (pulmonary trunk, lobar,
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segmental, subsegmental pulmonary arteries) despite the ongoing
effective anticoagulant therapy for at least 3 months. [1].

There is information about the presence of risk factors associated
with the development of CTEPH, such as demographic features,
the presence of markers of genetic thrombophilia, splenectomy,
ventriculo-venous shunts for treatment of hydrocephalus,
installation of central intravenous catheters or electrodes of
the pacemaker, replacement therapy with thyroid hormones,
oncological and chronic inflammatory diseases. [2].

Most often CTEPH is formed as a complication of acute
thromboembolism into pulmonary artery system in patients with
deep vein thrombosis of the lower extremities, and also on the
background of hypercoagulation in the pathology of the blood
coagulation system. However, in the modern literature, information
is given on the rare sources of pulmonary thromboembolism,
including the myxoma of the right atrium.

Cardiac myxoma - Is the primary intracavitary histologically
benign heart tumor, which in many cases has a clinically malignant
and even fatal course. Myxoma can be detected in any heart cavity,
but its most frequent localization is in the left atrium (LA) (75% of
cases), in 20% of cases the tumor is found in the right atrium (RA),
and least often (5% of cases) in the heart ventricles, sometimes
involving the valve apparatus. [3].

The tumor can be fixed to the atrium wall or the atrial septum
with a long leg, which determines the possibility of prolapse
into the atrioventricular orifice. High mobility of myxomes lead
to obstruction of blood flow, manifested by symptoms that are
typical for stenosis of the left or right atrioventricular orifice and
the formation of a heart failure clinic for small or large blood
circulation, respectively.

In the tumor, there may be such dystrophic changes as necrosis,
hemorrhage, also there may be pockets of calcification, which are often
covered with blood clots, which is typical for myxoma of the RA [4].

In 65% of cases, the surface of the cardiac myxoma is smooth,
however, avillous and papillary histological structure is often found,
the consistency of such tumors is mild, jelly-like in the absence of
the fibrous center, villi are loose. It is these types of structure that
make possible the fragmentation of the tumor with subsequent
embolization of the arteries of the brain, spleen, pulmonary artery.

As an example, illustrating the formation of CTEPH as a
complication of embolism in the pulmonary artery by tumor
masses of myxoma of the right atrium, the following clinical case
is presented.

Patient H., born in 1968, was first hospitalized in the department
of pulmonary hypertension and heart diseases in connection with
dyspnea arising during physical activity (lifting to the second or third
floor), periodic tingling pain in the chest without connection to physical
activity, swelling of the lower limbs to the level of the mid-calf.

From the history of the disease it is known that the patient from
his youth was engaged in sports, underwent several medical
examinations, in which pathology was not revealed. In 1993, he
noted an episode of hemoptysis, about which he was examined by
a phthisiatrician, but pulmonary tuberculosis was excluded.

When questioned, it also became clear that the older sister in
the autopsy was diagnosed with a cardiac myxoma, which caused
a lethal outcome.

In 1995, the patient suddenly lost consciousness and because of
that he was urgently hospitalized in a hospital. At the examination,
a right-ventricular myxoma of large dimensions (5.0*8.0 cm) was
diagnosed, which prolapsed into the cavity of the right ventricle.

At the same time, chest X-ray revealed a bilateral lower lobe
pneumonia and signs of pulmonary hypertension. According
to vital indications, the patient underwent operative treatment —
removal of myxoma of the RA with a leg, resection of the RA wall
with suturing of the right atrial defect.

Since May 2007, the patient has had dyspnea, in connection with
which an outpatient examination was conducted, according to which
a relapse of myxoma of the RA was revealed. In January 2008, an
in-patient examination was conducted to determine the further
treatment tactics in connection with the revealed formation in the
RA cavity (according to echocardiography in the RA cavity, we see
an echo formation of 50x38 mm, movable, not obstructing blood
flow through the TV, pressure in the right ventricle 30-35 mm Hg). It
was decided that surgical treatment is necessary. Myxoma of the RA
has been removed together with the plastic of the interatrial septum
and the right atrium with using a xenopericardial patch. Histological
study of the intraoperative material determined the villous structure
of myxoma with focus of hemorrhage and loss of fibrin mass.

A few months after surgery, the patient noticed an episode of
hemoptysis, butdidnotseekmedicalhelp.In2011, onthebackground
of satisfactory state of health, repeated echocardiography was
performed, which revealed a myxoma of the LA. The patient was
again hospitalized. An operation was performed to remove the
myxoma of the LA together with atrioplastic of the right and left
atrium by a xenopericardial patch. In connection with the previously
identified signs of pulmonary hypertension according to the chest
X-ray the patient underwent computed tomography of the chest, the
results of which revealed local wall contrast defects (blood clots)
in subsegmental branches of the right and left pulmonary arteries.
Treatment with warfarin was prescribed with recommendations
to maintain the target level of the international normalized ratio
(INR) 2.0-3.0, however, sufficient control of this indicator was not
carried out. Since 2016, the patient began to worry about severe
dyspnea during physical activity and the appearance of swelling of
the lower extremities. At the examination at the place of residence,
according to echocardiography, an increase in systolic pressure in
the pulmonary artery up to 55 mm Hg, an increase in the size of the
LA up to 4.3 cm, an increase of the RA area (29 mm?) and tricuspid
regurgitation of the third degree were revealed.

The patient was hospitalized into the Federal State Budget
Institution "National Medical Research Genter of Cardiology" of the
Ministry of Health of the Russian Federation for examination in
connection with the aggravation of well-being and to determine the
further tactics of treatment.

Upon admission, the patient complained of dyspnea arising
during physical activity (lifting to the second or third floor), periodic
tingling pain in the chest without connection to physical activity,
swelling of the lower limbs to the level of the mid-calf.

According to the physical examination, the condition of the
patient at the time of admission was of moderate severity, the
skin was clean, physiological coloring, the lymph nodes were
not palpable, the apparent pathology of the osteoarticular and
muscular system was not registered. The shape of the chest is
normosthenic, both halves of the chest participated in the act of
breathing evenly, palpation of the chest painless, a clear pulmonary
sound was determined. At auscultation vesicular breathing with a
hard tinge and pneumosclerotic rales in the lower parts on both
sides were heard. When examining the circulatory system, the
expansion of the borders of the relative cardiac dullness was
not detected. During auscultation, the clear tones of the heart,
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Figure 1. ECG of patient H. upon admission

accent of the second tone above the point of auscultation of the
pulmonary artery, systolic murmur in the region of the xiphoid
appendage with carrying along the breastbone, the right rhythm
with a heart rate of 76 beats per minute, arterial pressure 110/70
mm Hg were determined. When studying the digestive system, the
urinary system, no pathological changes were identified. Mental
status is not changed, the function of sense organs saved.

According to electrocardiography, an ectopic atrial rhythm with
a heart rate of 73 beats per minute, a deviation of the electric axis
of the heart to the right, a violation of intraventricular conduction
were identified (Fig. 1).

The results of echocardiography (EchoCG) showed a negative
dynamics in comparison with the data from December 2016 (Table 1).
An increase in the right heart was detected (right atrial area = 27 cm2,
right ventricle enlarged: anteroposterior size = 3.6 cm, apical = 4.8
cm). Expansion of the pulmonary artery trunk (2.9 cm). Pulmonary
hypertension of 2nd degrees (systolic pressure in the pulmonary
artery 65 mm Hg). Insufficiency of the tricuspid valve of the 2nd
degree. There are no signs of a central venous pressure increase.

Based on the results of chest X-ray examination, signs of high
pulmonary hypertension identified. Moore's index is 34 % (norm
<30%), the Lupi index is 31% (norm <33%), the descending
branch of the right PA 31mm (norm <15 mm), the left PA — 33
mm (norm <24 mm). In addition, in the projection of the upper and
lower lobes on the left, middle and lower lobes on the right, multiple

Table 1. Echocardiography indicators of patient H.
from December 2016 and during hospitalization

Index October 2016 January 2017 NORM

Aorta, cm 2,9 3,6 2,0-3,7

LA, cm 43 4,1 2,0-4,0
EDD,cm 59 5,5 4,2-5,8

EF, % More than 60 More than 60  More than 60
IVST, cm 0,9 11 0,7-1,1
LVPWT, cm 0,9 1,0 0,7-1,1

AP RVD, cm 3,0 3,6 Less than 3,2
S RA, cm? 29 27 Less than 17
RVAWT, cm 0,4 0,4 Less than 0,5
PASP, mm Hg. 55 65 Less than 25
PAT, cm 2,8 2,9 Less than 2,5
Igigcuursg?tigtion 3rd degree 2nd degree 0-1

TAPSE - 1,8 More than 1,7

focal seals with smooth, well defined contours from 5 to 15 mm
in diameter were found, which corresponded to the dissemination
syndrome in lung tissue (Fig. 2).

Due to identified changes in pulmonary tissue, two goals of
further examination were identified, such as differential diagnostics
of dissemination in the lungs and confirmation of the presence of
CTEPH.

When performing chest fluoroscopy, multiple focal shadows
(5x15x25 mm) are represented by vascular formations with
characteristic pulsation, some vessels are expanded, many are
located at the intersection of the vascular branches, that suggests
the presence of multiple aneurysms of segmental and subsegmental
orders. To clarify the nature of multiple formations in pulmonary
tissue, multispiral computed tomography of the chest was
performed (MSCT of the chest), where local aneurysmal dilatations
of the pulmonary artery branches, thrombosis of the pulmonary
artery branches of segmental and subsegmental orders and multiple
intrathoracic anastomoses were detected (Figure 3 A, B).

According to the results of invasive pulmonary angiography,
changes in pulmonary arteries were found, which is typical for
CTEPH.

According to medical examination, the following diagnosis was
formulated: chronic tromboembolic pulmonary hypertension.
Functional class II-lll (WHQ). Operations to remove the myxoma
of the right atrium were performed in 1995, 2008 and operation to
remove myxoma of the left atrium with atrioplasty of the right and
left atriums by a xenopericardial patch were performed in 2011.
Chronic heart failure — stage 2A. Given the history of the disease,
a possible source of embolism in the pulmonary artery was a
recurrent villous myxoma of the RA.

Taking into account the presence of a combination of proximal
and distal thrombotic lesions, aneurysmal enlargement of the
branches of the pulmonary artery, triple sternotomy in anamnesis,
and characteristics of the hemodynamic profile, it was decided
to refrain from surgical treatment (thromboendarterectomy and
balloon angioplasty of the branches of the pulmonary artery). In
this regard, recommended PAH-specific therapy with riotsiguat
drug, an initial dose of 3 mg per day under the control of blood
pressure with a further increase in the dose up to 7.5 mg per day.
And also the patient was prescribed a warfarin drug 3.75 mg/day
under the control of target international normalized ratio (INR)
values of 2.5-3.5, veroshpiron 50 mg per day and torasemide 5 mg
per day 1-2 times a week if necessary.

DISCUSSION

The complications of early detection of chronic tromboembolic
pulmonary hypertension in this patient consisted of a long period
of asymptomatic course of the disease against the background
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Figure 2. Chest radiography of patient H. in the
straight (A) and left lateral projection (B)

of embolism in the pulmonary artery system by tumor masses,
recurrent villous myxoma of the RA.

It should be noted that with cardiac myxoma embolic
complications, according to various sources, are registered in 40-
50% of cases. In myxomes of the LA, embolisms are observed in
the arteries of a large circle of circulation. The myxoma of right heart
can serve as a source of embolism of the branches of the pulmonary
artery, leading to the formation of CTEPH and dysfunction of the
right heart. In the literature, there is evidence that by histological
structure of the embolus, extracted from the pulmonary artery,
cardiac myxoma can be diagnosed, which was later confirmed
during surgical interventions [5].

Despite a lot of immunohistochemical studies, the question
of the cellular origin of cardiac mixoma is being discussed.
Most researchers agree that the tumor originates from reserved
subendocardial multipotent mesenchymal cells. However, there is
also a point of view that cardiac myxoma develops from endocardial
sensory nerve tissue. [6].

Figure 3. Chest multispiral computer
tomography (CT) of the patient H.

There is a lot of conflicting data about the possibility of relative
malignancy of cardiac myxoms. According to the literature, during
the histological examination of the operating material, malignancy
of recurrent cardiac myxoms often can be observed. In favor of
the possibility of the development of malignant potential can be
mentioned a fact that myxoma cells can infiltrate the walls of the
vessels, destroying the muscle layer and leading to the development
of aneurysms, including the branches of the pulmonary artery. In
addition, the formation of pre-stenotic aneurysms may be because
of violation of hemodynamics due to obturation of branches of the
pulmonary artery by embolic masses. [7]. Roentgenologically, local
vascular enlargements are similar to disseminated process in lung
tissue. In this regard, the correct interpretation of the X-ray picture
in patients with cardiac myxoma and CTEPH is necessary. The most
accurate methods of differential diagnosis in such cases considered
multispiral computed tomography — pulmonary angiography and
invasive pulmonary angiography with intra arterial contrast.

CTEPH is an unique form of pulmonary hypertension, because
it is potentially curable by surgical methods of treatment. [8].
However, in some cases, it is impossible to carry out surgery, which
makes us search for alternative methods of therapy. At the present
time, a theoretical basis has been accumulated in favor of the use of
PAH-specific therapy in case of CTEPH, based on the physiological,
pathomorphological and functional characteristics of these forms of
pulmonary hypertension. With this form of pulmonary hypertension,
there is aviolation of the synthesis of nitric oxide, and the functioning
of the signal pathway "soluble guanylate cyclase — cyclic guanosine
monophosphate (cGMP)', which plays an important role in the
development and progression of the disease.

Riociguat is a type of drug, that stimulates soluble guanylate
cyclase. By raising the level of c¢GMP, riociguat leads to

99



vasorelaxation, reduction of proliferation and has an antifibrotic
effect. In the CHEST-1 study, the possibility of achieving
therapeutic goals in patients with inoperable CTEPH and in
patients with persistent or recurrent pulmonary hypertension after
thrombendarterectomy was demonstrated [9]. The possibility of
riociguat drug to positively influence on an increase in the distance
in the 6-minute walk test at 39 m by the 16th week of treatment
(p<0.001) has been shown, a decrease in the level of NT-proBNP
by 444 pg/ml (p<0.001) and a decrease in pulmonary vascular
resistance by 226 dyne*s*cm-5 (p<0.001), improvement of the
functional class by WHO (p=0.003). [10]. It is important to note
that the positive effects of the drug persisted in the long-term
treatment of patients with inoperable CTEPH.

According to the recommendations of the ESC/ERS Guidelines
2015 on the diagnosis and treatment of patients with pulmonary
hypertension, riociguat is currently the only drug with an evidence
base for treatment of persistent / residual PH after surgical
treatment and for patients with inoperable form of CTEPH. Patients
are also recommended lifelong anticoagulant therapy, while
there is currently no evidence base on the effectiveness of new
anticoagulant drugs [11].

CONCLUSIONS

This clinical case demonstrates the formation of CTEPH as a rare
complication of recurrent villous myxoma of the RA. Difficulties in
diagnosis were the presence of an atypical radiographic pattern, which
is similar to a disseminated process in the lungs. The use of such
diagnostic methods as MSCT-pulmonary angiography and invasive
pulmonary angiography, allowed to make an accurate diagnosis.

Inoperable patients are recommended to use PAH-specific
therapy, where riociguat should be the first choice drug.
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EBPA3UVVICKUIN KAPOWOJSIOMYHYECKUI XKYPHAST

EURASIAN HEART JOURNAL

K 60-JIETHEMY HOBMJIEHD MPOMECCOPA
JDKUILAMBAEBA 3.]1.

B thespane 2018 roga cson 60-neTHuit ro6unen
otmeTun [hkuwambaes JIpHecT [KymakaabipoBu4
- 3amecTuten, aupektopa HauuMoHanbHOro LeHTpa
Kapauonoruv u Tepanuu umenu akagemmka M. Mup-
paxumoBa npu MunucTepcTBe 3[paBOOXpPaHEHUA
Kbiprbi3ckoi Pecny6nmku no Hay4yHoi LEATENbHOCTH,
[OKTOp MeAMULUMHCKUX HAyK, npodheccop, YNeH npas-
neHus Accouuayum Bpayein no BHYTPEHHEN MeuLuHe
Kbiprbi3ckoit Pecny6nuku, unen npesuauyma Espa-
3uiickon Accouuanum TepanesToB.

|7102]

IxuwambaeB 3pHecT [hxymakaabiposuy poguncs 18
thbespana 1958 r. B cene Kuposo MccbIK-ATUHCKOrO paii-
OHa “yiickoin o6nact Kuprusckon CCP B cembe cnyxa-
wux. B 1981 r. ¢ oTnnM4MemM 3aKOH4MN NeYebHbIN da-
KynbTeT Kupruackoro rocyaapCTBEHHOr0 MEeAULIMHCKOro
WHCTMTYTA, MOCMNe 4ero Obln HanpaBneH B LENEBYH Op-
AuHatypy B MockBy, BoO BCeCOH3HbI Kapanonornieckuii
Hay4Hbln LeHTp (BKHL) AMH CCCP (B HacTosLlee Bpems
HaunoHanbHbIA MEQUUMHCKUA NCCNEeaoBaTeNbCKUA LIEHTP
kapanonorun) Munsgpasa Poccun. B 1983-86 r.r. o6y4an-
s B 04HOM acnupanType B BKHLL AMH CCCP. B 1986 1. noa
pykoBoACTBOM npodpeccopa Masypa Hukonas Anekceesu-
42 YCMELIHO 3aWmMTIIT LUCCEPTALMIO HA CONCKAHWE YYEeHO
CTeneHu KaHamaara MeauLNHCKNX Hayk.

[bxuwamoéaes 3.[]. Ha4yan cBOK NPaKTUYECKYIO AeATeNb-
HOCTb B 1981 I. B OTAENEHUI 3NEKTPOKAPANOCTUMYNALNM
BKHLI, sBo3rnasnsemom npocheccopom Ipuroposbim Gep-
reem CemeHOBMYEM. VIMEHHO Tam ObINA 3aN10XKEHbI OCHOBBbI
3HAHWIA N0 KNWHWUYECKOI anekTpodmanonorun cepaua u
apMTMONOr1K, KOTOPbIe B NOCAEAYHOLWEM Obl NPUMEHE-
Hbl B Knupruzckom HAW kapauonoruu, kyaa oH Bo3Bpatun-
CA Nnocne OKOH4YaHWs acnupaHTtypsl B Mockse.

C 1986 r. no HacToswlee Bpems paboTaet B Kuprusckom
HUW kapauonoruu, npeo6pasosaHHomM B 1996 r. B Haumo-
HamnbHbIA LEHTP KapAMONoruu 1 Tepaniuu UMeHN akafemm-
ka M. Muppaxumosa (HLUKT). [powen nyTe 0T Mnagwero
HAY4HOr0 COTPYAHMKA [0 3aBefyHLIero OTAENEHNEM Ha-
pyweHnit putma cepaua (¢ 1990 r. no HacTosLwee Bpems).
B 1997-98 r.r. ogHoBpeMeHHO WCMONHAN 0693aHHOCTH
ydeHoro cekpetaps HLUKT. G 2008 r. no HacTosLlee Bpe-
Ms ABNAeTCA 3aMecTutenem ampektopa HUKT no Hay4HOR
pabore.

B 2001 r. 3awmtin JOKTOPCKYIO AnccepTaLuio. AKTMBHO
Y4aCTBYET B NOArOTOBKE HAy4HbIX KaApoB ANs 3[paB0o0X-
paHeHus pecny6nukun. Mog ero pykoBOLCTBOM YCMELLHO




OBUEVHbIE OATbI

3almuleHbl 3 Kanamparckue gucceptauun. B 2005 r. B
coastopcTee ¢ akagemukom M.M. MuppaxumoBbim 66110
BbIMYLLEHO NPAaKTU4eCKOe PYKOBOLACTBO «JNEKTPOKapAM-
orpadms B NpakTUKe CEMENHOro Bpaya», NONyYuBLIENA
NPU3HaHWe y NPakTU4eCKUX Bpayei pecnybnukn. Paspa-
60TaHHbIE UM PEKOMEHALUMUN N0 ANArHOCTUKE U NEeYeHUto
apuUTMMIA ceplilia HaLAW LWMPOKOe NPMMEHEHNe B NOBCE-
HEBHOM 00Y4eHUM, KaK CTYAEeHTOB-MeAMKOB, TaK 1 NPaKTm-
YECKUX 1 CEMEMHbLIX Bpayeil.

ABTOp 96 Hay4HbIX paboT, B TOM Yucne 3 MoHorpaduii, 2
1306pPETEHNIA N 1 NPaKTMYeCKOro pyKOBOACTBA.

OCcHOBHbIE Hay4Hble pa3paboTkn npodeccopa hxuiiam-
6aeBa 3.[]. NOCBALLEHbI M3Y4EHNIO MEXaHN3MOB BO3HUKHO-
BEHUS apUTMMIA ceplilia U UX KOPPEeKLUMN B paHHel cTaami
9CCEHUNanbHOM rUNepToHUKM, a B NocnemytoLeM — 1 npu
meTabonnyeckom cuHapome. [1poBedeHHbIE UCCeaoBa-
HUA NO3BONUAN BbIAENUTb OTAENbHbIA TUM CTPYKTYPHO-
(bYHKLUMOHANbLHOI ajanTauun cepiua B PpaHHel craguu
3CCEHUNANbHON TUNEPTOHUK, TaK Ha3blBaEMOE 9KCLEH-
Tpuyeckoe pemogenupoBanme. O6GHApYXXeHO, 4TO TUN pe-
MOJe/IMPOBAHUA BNIMAET HA XapakTep W 4acToTy apuUTMMIA
cepaua. Hanbonee He6NaronpUATHLIMK B 3TOM OTHOLLIEHMN
0Ka3anucb KOHLEHTPUYECKWI A U aCMMMETPUYHBINA BapuaH-
Tbl CTPYKTYPHOIA NEePecTponKu cepaua.

bbina ycTtaHoBneHa BaXHas PoSib HapYLUEHWIA AMacTo-
NYECKON YHKUMWU NEBOr0 XXenyao4yka B reHese Haf-
XKeNyA04KOBbIX HapyweHwid putma cepaua. K dakropam,
CMNOCOOCTBYIOLMM  Pa3BUTUIO MAPOKCM3MOB  MepLaHus
npeacepanii, cneflyet OTHECTU HapyLLEHUsS BeretTaTUBHOW
Perynsaumm cepaeqHoro puima, 06yCcroBEHHbIE CHIKEHM-
eM NapacumnaTu4ecKmx BAUSAHWUIA NPU COXPAHEHHbIX CUM-
NaTUYeCKNX, a TaKXe CHWKEHWe aBTOMATUYECKOW (DYHK-
L1 CUHYCOBOTO y3na.

B BOSHMKHOBEHUM XKENyA04KOBLIX apUTMUA B PAHHIOND
CTaANI0 3CCEHLNANbHOM MMNEePTOHNUM CYLLIECTBEHHYIO POSib
UrpatoT HapylleHns o6MeHa Kanbums, NpuBOasLLIME K U3-
ObITOYHOMY €ro HakOMMEHWH BHYTPU KNETKW. BaxHbIM
noAcnopbem B NPOrHO3UPOBaHMW BEPOATHOCTU BO3HUKHO-
BEHUS apuUTMMIA cepaua y 60nbHbIX A MOXET 0Ka3aTbCs
TECT C (PM3NYECKON Harpy3KO.

MeTabonmyecknii CUHAPOM acCOLUUPYETC C PEMOAe-
NMpoBaHMeM MUOKapda, NpencTaBlieHHbIM BCEMW CyLLe-

CTBYIOLLMMW €ro BapmaHtamu. YcTaHoBneH amcbanaHc Be-
reTaTMBHON Perynsaumn cepaua B CTOPOHY OTHOCUTENbHOA
rMNepcMMNaTUKOTOHWM Y NALMEHTOB C METaboNM4yecKum
CUHAPOMOM, OCMOXXHEHHBIM MepLaTenbHOW apuTMuen. Y
[aHHOW KaTeropum 60J1bHbIX NMOBbILLEHHAsS BCTPE4YaEMOCTb
Ha[pKenya404KOBbIX apUTMNIA cepaLa accounmnpyercs c u3-
MeHeHusMM npeacepaHoro komnnekca IKI n npuaHakamu
MEX- W BHYTPMNPEACEPAHOI ACMHXPOHMW, BbISBNSAEMON
npn IXOKI nccnegosaHum cepaua.

SBNASCL 3aMeCcTUTeNeM SupekTopa no Hayke, 9.0. xu-
l1ambaeB aKTMBHO CMOCOBCTBYET Pa3BUTUIO U COBEPLLEH-
CTBOBAHMIO HAY4YHOWN [EATENIbHOCTW, COAENCTBYS NOBbILLE-
HWIO KayecTBa BbIOSIHAEMbIX Hay4HO-WUCCNEA0BaTeNlbCKUX
paboT B LIEHTPE, POCTY HAy4HOro KagpoBoro noteHunana,
YKPEnsIeHno MeXXayHapoaHoro CoTpyaHNYeCTBa.

3aHUMAeTCs aKTMBHOW OO6LLECTBEHHOI AEATEeNbHOCTbIO:
aBnsetca 4neHom [ucceptaunonHoro Coseta HLKT,
npeacenarenem 3kcneptHol kKomuccum HLUKT, yneHom
MpaBneHns Accoumauun Bpaveil BHYTPEHHER MEANLMHBI
Kbiproizckon Pecnybnuku n [pesngnyma EBpasuickon
Accoumaunm TepanesTos.

OTnMYHUK 3apaBooXpaHeHns Kbiprbi3ckon Pecnybnunku
(2001 r.). B 2007 r. HarpaxgaeH MoyeTHON rpamoToit Kbip-
rbiI3ckoi Pecny6nuku.

YBaxaemblit IpHecT [hxymakagbiposuy! CepaeyHo no-
30paBnfem C t0uNeeM n Xenaem 340P0BbA, CHACTbA W
LONTUX JIET XKN3HW, HOBbIX TBOPYECKMX YCMEXOB Ha 6J1aro
MEeANLMHCKON HayKu 1 3[1paBOOXPaHEHMS.

Peakonnerus xypHana
«EBPA3NNCKNIA KAPAMONIOrNYECKINIA XXYpHan»,

EBpasuiickas accoumaumus Kapamonoros.
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TO THE 60TH ANNIVERSARY
OF THE PROFESSOR DZHISHAMBAEV E.D.

In February 2018, Dzhishambaev E.D. celebrated his
60th anniversary - Deputy Director of the National
Center of Cardiology and Therapy named after
Academician M. Mirrahimov under the Ministry of
Health of the Kyrgyz Republic for scientific activities,
Doctor of Medical Sciences, Professor, Member of the
Board of the Association of Physicians for Internal
Medicine, member of the Presidium of the Eurasian
Association of Physicians.

Dzhishambaev Ernest Djumakadirovich was born on
February 18, 1958 in the village of Kirovo, Issyk-Ata district,
Chui region of the Kyrgyz SSR in the family of employees.
In 1981, he graduated with honors from the medical faculty
of the Kyrgyz State Medical Institute, after which he was
sent to the target residency in Moscow, to the All-Union
Cardiology Research Center of the USSR Academy of
Medical Sciences (currently the National Medical Research
Center of Cardiology of the Ministry of Health of Russia).
In 1983-1986 he studied in full-time graduate school at
the All-Union Cardiology Research Center of the USSR
Academy of Medical Sciences. In 1986, under the leadership
of Professor Mazur Nikolay Alekseevich, he successfully
defended his thesis for the degree of candidate of medical
sciences.

Dzhishambaev E.D. began his practical activity in 1981 in
the department of electrocardiostimulation of the All-Union
Cardiology Research Center, headed by Professor Grigorov
Sergey Semenovich. The basic experience on the clinical
electrophysiology of the heart and arrhythmology were
obtained exactly here, and later this knowledge was applied
in the Kyrgyz Research Institute of Cardiology, where he
returned after graduating in Moscow.

Since 1986 he has been working at The Kyrgyz Scientific
Research Institute of Cardiology, which was reorganized in
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1996 into the National Center of Cardiology and Therapy
named after Academician M. Mirrakhimov. He passed the
way from a junior researcher to the head of the department
of heart rhythm disturbances (from 1990 to the present
time). In 1997-1998 he simultaneously served as the
Scientific Secretary of the National Center of Cardiology
and Therapy. From 2008 to the present time he is a deputy
director of the National Center of Cardiology and Therapy
for scientific work.

In 2001 he defended his doctoral dissertation. He actively
participates in the training of scientific personnel for the
health care of the republic. Under his leadership, 3 candidate
dissertations were successfully defended. In 2005, in co-
authorship with Academician M.M. Mirrakhimov a practical
guide "Electrocardiography in the practice of a family doctor"
was released, which got recognition by practical doctors of
the republic. His recommendations on the diagnosis and
treatment of cardiac arrhythmias have found wide practice
in everyday training, by medical students, as well as by
practical and family doctors.

He is the author of 96 scientific works, including 3
monographs, 2 inventions and 1 practical guide.

The main scientific developments of  Professor
Dzhishambaev E.D. are devoted to the study of the
mechanisms of the appearance of cardiac arrhythmias and
their correction in the early stage of essential hypertension,
and subsequently — in metabolic syndrome. Conducted
researchallowedto distinguish a separate type of structurally
functional cardiac adaptation in the early stage of essential
hypertension, the so-called eccentric remodeling. It was
found that the type of remodeling affects the character and
frequency of cardiac arrhythmias. The most adverse in this
respect were the concentric and asymmetric versions of
structural restructuring of the heart.
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An important role of diastolic function of the left ventricle
disorders in the genesis of supraventricular arrhythmias
was established. Factors contributing to the development
of paroxysms of atrial fibrillation include violations of
autonomic regulation of the cardiac rhythm, caused by a
decrease in parasympathetic influences with preserved
sympathetic, as well as a decrease in the automatic function
of the sinus node.

A significant role in the occurrence of ventricular
arrhythmias in the early stage of essential hypertension
is played by impaired calcium metabolism, leading to
its excessive accumulation within the cell. An important
assistance in predicting the likelihood of cardiac
arrhythmias in patients with essential hypertension may be
an Exercise testing.

Metabolic syndrome is associated with myocardial
remodeling, represented by all its existing variations. An
imbalance in the autonomic heart regulation has been
established in the direction of relative hypersympathicotonia
in patients with metabolic syndrome complicated by atrial
fibrillation. In this category of patients, the increased
occurrence of supraventricular cardiac arrhythmias is
associated with changes in the atrial ECG complex and
signs of interatrial and atrial asynchrony detected by
echocardiogram of the heart.

As Deputy Director for Science, Dzhishambaev E.D.
actively assists the development and improvement of
scientific activity, promoting quality of the scientific
research work in the center, promoting the growth of
scientific human resources, and strengthening international
cooperation.

He is engaged in public activities: he is a member of the
National Center of Cardiology and Therapy Dissertational
Council, chairman of the National Center of Cardiology and
Therapy Expert Commission, a member of the Board of the
Association of Internal Medicine Physicians of the Kyrgyz
Republic and a member of the Presidium of the Eurasian
Association of Physicians.

Excellent worker and high achiever of public health care
services of the Kyrgyz Republic (2001). In 2007 he was
awarded with the Certificate of Honor of the Kyrgyz Republic.

Dear Ernest Dzhumakadirovich! We sincerely congratulate
you on the anniversary and wish you health, happiness
and long life, new creative achievements for the benefit of
medical science and public health.

Editorial Board of the Journal
“Eurasian Heart Journal”,

Eurasian Association of Cardiologists
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K 60-JIETHEMY HBWIEH MPO®ECCOPA
IWPAEBA AHAPEA AHAPEEBYA

r .
& 2

Lnpses Augpeit Angpeesund, 1958 roga poxaeHus, no-
TOMCTBEHHbI Bpay, pyKOBOAWUTENb NAabopaToOpuit MUKPO-
XUpYprun cepaua v cocyaoB 0Taena cepeyHo-cocyanucTon
xupyprum (OCCX) MHCTUTYTA KMWUHUYECKOW Kapauomnoruu
um. AJ1. MacHukoa ®IBY «HMWUL, kapanonorum» MuH3-
apasa Poccum.

AA. Lnpses okoHuyun 1 MOCKOBCKWIA MeaULMHCKIR
uHcTuTyT B 1980 rogy. B Tom e rogy nocTynui B KNUHW-
YecKyo opauHatypy BcecotozHoro HayyHoro LleHTpa Xu-
pyprumn, cneuuanu3nposancs N0 COCYAMCTON Xupypruu,
Tpasmatonoruu. B 1982 rogy noctynun B acCNUpaHTypy TOro
XKe LIeHTpa, 3aHUMancs pennaHTauuen 1 TpaHcniaHTaumei
TKaHen, Mukpoxupypruein. B 1984 roay, Ha rog 4OCpOYHoO,
3aLUMTUN KaHAWMAATCKY0 anccepTaumio no teme «Grona Kak
AOHOPCKNIA OpraH B PEKOHCTPYKTMBHOW MUKPOXUPYPriun
KNCTn».

AA. lLinupses paboTaet B UHCTUTYTE KIIMHUYECKON Kapam-
onoruu um. A.J1. MscHukoBa ¢ 1984 rofa; cHa4ana B foNx-
HOCTU MNAALLIEro Hay4HOro COTPYAHWKA, 3aTeM — CTapLLero
Hay4Horo cotpyaHuka, ¢ 1990 roga no 2014 roa — B 0MX-
HOCTW BefyLLero Hay4yHoro coTpyaHuka, a ¢ 2014 roga no
HACTOsILLLEe BPEMS — PYKOBOAWTENEM BblLLEYKa3aHHOI Nabo-
paTopuun B COCTaBe 0TAeNa CepeYHO-COCYANCTOI XMPYpPrun.

B 1994 roay 3awuTun auccepraumio oKTopa MeauLmH-
CKMX HayK Ha TeMy «3(PeKTMBHOCTb MUKPOXWUPYPruye-
CKOIA peBackynsapusauum muokapaa». B 2004 roagy nonyyun
3BaHue npodeccopa. AsTop 60nee 300 Hay4HbIX TPYLOB, 5
MOHOrpadui, 4 naTeHToB. bbifl HAYYHbIM PYKOBOAUTENIEM
y 14 KaHAMAATOB MEAMLIMHCKUX HAYK, HAYY4HbIM KOHCYMb-
TaHTOM 2-X JOKTOPCKWX AUCCepTauumn, a 3a paboty «Xu-
PYypruveckoe nevyeHune cepaeqHo-cocyamncTbiX 3a60neBaHuit
Y OHKOMOrN4ecKux 60NbHbIX» YAOCTOEH 3BaHUSA naypeara
l'ocyaapctBeHHOM npemumn PO B 2002 rogy. Asnancs ot-
BETCTBEHHbIM UCMONHUTENEM Psia YCNELHO 3aBEPLUEHHbIX
Hay4HbIX TeM OCCX, NOCBALLEHHbIX KOPOHAPHOA MUKPO-
XUPYPruun, XUpYpruyeckomy neYeHmto COYeTaHHbIX Cepaey-
HO-COCYAMCTbIX NOPAXKEHWUIA, paHHEN peabunutauun nauu-
@HTOB nocne xupypruyeckoro neyenus UBC, KopoHapHoiA
XUPYPrun npu peuuamBax CTEHOKapAWM nocne aHrumonna-
CTUKW U CTEHTNPOBAHMS KOPOHAPHbIX apTepWii.

YneH y4eHbIX COBETOB MHCTUTYTA KIMHWYECKONA Kapauo-
norun um. AJ1. Macuukosa ®IbY «HMIL, kapgnonoruu»
MwuH3apaBa Poccuu, 3amecTutens npeacenarens Crneum-
anN3MPOBAHHOr0 AMCCEPTaLMOHHOr0 COBETA MO Cepaed-
HO-COCYAMCTON XMPYPrin, 3aHUMAeTCs 3KCMNepTU30M 1 pe-
LLeH31POBaHNEM Hay4HbIX paboT. MHOroKpaTHoO BbICTyNasn ¢
[OKNafamMu 1 NeKUMSAMI Ha pasfinyHbIX Cbe3fax U KoHe-
peHUMsX B CTpaHe U 3a pyoexxoM. ABnaertca 3amecTutenem
npencefarens CeKUUn KapanoTopakanbHoi xupyprum Poc-
CUIACKOro 06LLIeCTBA XMPYProB.

Mpodbeccop LLinpsies akTUBHO y4aCTBYET B NIe4EOHOI Aes-
TENbHOCTW WHCTUTYTA KNMHWYECKOI Kapauonorun um. A.J1.
MsiCHUKOBA, NOCTOSIHHO BbIMOMHAET CIOXHbIE OnepaLuu,
NPOBOAUT KOHCYNbTALWUKN 6ONbHBIX, KYPChl MOATOTOBKN Op-
QUHATOPOB 1 CNeLuanncToB He TONbKO 13 P®, Ho 1 13 Ka-
3axcTaHa, benopyccuu u apyrux cTpaH. YneH kKomuccum no
rocnutanuaauun. Monb3yeTcs 3acnyXeHHbIM YBAXXEHUEM
KONner u NauueHToB.

YBaxaemblt AHfpeit AHgpeesuy! lpumute Hawm ca-
Mble WCKPEHHWE CepAeyHble No3apasneHns. Xenaem Bam
HOBbIX TBOPYECKMX yCrexos B Bawein npodeccroHanbHoi
[eATeNIbHOCTW, ONTUMM3Ma U HEMCCAKaeMOoN Bepbl B Ceos,
KpPenkoro 340p0BbA HA J0NTrMe rodbl U JanbHenwen nno-
JNOTBOPHOW M MHOTOrpaHHOW HAay4yHOW feAaTesibHOCTW, 6na-
ronony4us 1 NUYHOro cHacTba!

Penkonnerus xypHana
«EBpa3nnCcKMint KapAnoOrMYecKnin XypHan»,

EBpasmiickas accoumanus Kapauonoros
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TO THE 60TH ANNIVERSARY
OF THE PROFESSOR
SHIRYAEV ANDREY ANDREEVICH

Shiryaev Andrey Andreevich, born in 1958, hereditary
physician, head of the laboratory of heart and vessel
microsurgery of the department of cardiovascular
surgery of the Institute of Clinical Cardiology named after
A.L. Myasnikov of Scientific Medical Research Center
of Cardiology of the Ministry of Health of the Russian
Federation.

Shiryaev A.A. graduated from the 1st Moscow Medical
Institute in 1980. In the same year he entered the clinical
residency of the All-Union Scientific Center of surgery,
where he specialized in vascular surgery, traumatology.
In 1982 he entered postgraduate study at the same
center, where he was engaged in tissue implantation and
transplantation, as well as microsurgery. In 1984, a year
ahead of schedule, he defended his thesis on "Foot as a
donor organ in reconstructive microsurgery of the hand".

Shiryaev A.A. has been working in the Research
Cardiology Genter since 1984 as a junior researcher, then
as a senior researcher, from 1990 to 2014 - as a leading
researcher, and from 2014 to present — the head of the
above laboratory in the department of cardiovascular
surgery.

In 1994 he defended the thesis of the doctor of medical
sciences on the topic ‘Efficiency of microsurgical
revascularization of the myocardium®. In 2004 he received
the title of professor. He is an author of more than 300
scientific works, 5 monographs and 4 patents. He was the
scientific supervisor of 14 candidates of medical sciences,
a scientific adviser of 2 doctoral dissertations. For the work
"Surgical treatment of cardiovascular diseases in cancer
patients" he was awarded the title of laureate of the State
Prize of the Russian Federation in 2002. He was responsible
for a number of successfully completed scientific topics of
the department of cardiovascular surgery, dedicated to
coronary microsurgery, surgical treatment of combined
cardiovascular lesions, and early rehabilitation of patients
after surgical treatment of cardiac ischemia, coronary

surgery in angina pectoris recurrence after angioplasty and
stenting of the coronary arteries.

He is a member of the Scientific Councils of the Scientific
Research Institute of Clinical Cardiology and the Scientific
Medical Research Center of Cardiology of the Ministry
of Health of the Russian Federation, Deputy Chairman of
the specialized dissertation council on cardiovascular
surgery; also he is engaged in the examination and review
of scientific works. He made numerous presentations and
lectured many times at various congresses and conferences
in Russia and abroad. He is the deputy chairman of the
section of cardiothoracic surgery of the Russian Society of
Surgeons.

Professor Shiryaev actively participates in the medical
activity of the scientific research institute, constantly
performs complex operations, consults patients, conducts
training courses for residents and professionals not only
from Russia but also from Kazakhstan, Belarus and other
countries. Member of the hospitalization commission. He is
well respected by colleagues and patients.

Dear Andrey Andreevich! Please accept our most sincere
heartfelt congratulations. We wish you a new creative
successes in your professional work, optimism and
inexhaustible belief in yourself, good health for many years
and further fruitful and multifaceted scientific work, well-
being and personal happiness!

Editorial Board of the Journal
“Eurasian Heart Journal”

Eurasian Association of Cardiologists
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SCHEDULE OF SCIENTIFIC ACTIVITIES

Event title Date of the
event
19th International Congress on 26.02.2018-
Advances in Cardiac Ultrasound 01.03.2018
Interdisciplinary scientific-
practical conference "Actual 28.02.2018
questions of cardiooncology"
. 03.03.2018-
Acute Cardiovascular Care 2018 05.03.2018
. . 03.03.2018-
Interventional Cardiology Conference 06.03.2018
XIV All-Russian Congress on 14.03.2018-
Arterial Hypertension 15.03.2018
. 15.03.2018-
Translational Research Workshop 16.03.2018
o 18.03.2018-
Europace Cardiostim 2018 90.03.2018
. 19.03.2018-
23rd World Cardiology Conference 20.03.2018
Long Term Management and 21.03.2018-
Exercise Training in Heart Failure 22.03.2018
14thinternational Update in Cardiology 05.04.2018-
and Cardiovascular Surgery Congress 08.04.2018
XXV Russian National Congress 09.04.2018-
‘Man and medicine" 12.04.2018
3rd International Congress on 12.04.2018-
Maternal Hemodynamics 14.04.2018
, L 18.04.2018-
VI Eurasian Congress of Cardiologists 90.04.2018
19.04.2018-
3rd World Heart Congress 20.04.2018
19.04.2018-
EuroPrevent 2018 91.04.2018
Frontiers in CardioVascular 20.04.2018-
Biology 2018 22.04.2018
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Location

February 2018

Davos Platz ,
Switzerland

Ufa,
Bashkortostan

March 2018
Milan, Italy

Washington USA

Moscow, Russia

Brussels, Belgium

Barcelona, Spain

Dubai, UAE

Pisa, Italy

April 2018
Antalya, Turkey
Moscow, Russia
Cambridge, UK

Moscow, Russia

Amsterdam,
Netherlands

Ljubljana, Slovenia

Vienna - Austria

Link to website

https://www.escardio.org/Education/Courses/
Endorsed/19th-international-congress-
on-advances-in-cardiac-ultrasound

http://rkdb.ru/informaciya-dlya-vrachej/konferencii/

https://www.escardio.org/Congresses-%26-
Events/Acute-Cardiovascular-Care

http://www.crtmeeting.org/

http://event.cardioweb.ru/konferentsii/2018/234-
xiv-vserossijskij-kongress-arterialnaya-
gipertoniya-2018-21-23-marta-2018-g.htm|

https://www.escardio.org/Sub-specialty-communities/
Heart-Failure-Association-of-the-ESC-(HFA)/
Meetings/translational-research-workshop

https://www.escardio.org/Congresses-
&-Events/EHRA-Congress

https://www.conferize.com/23rd-
world-cardiology-conference

https://www.escardio.org/Sub-specialty-
communities/Heart-Failure-Association-of-the-
ESC-(HFA)/Meetings/long-term-management-
and-exercise-training-in-heart-failure

http://www.uccvs2018.org/
https://chelovekilekarstvo.ru/conf2018/

https://maternal-hemodynamics.org/

http://event.cardioweb.ru/konferentsii/2018/236-vi-
evrazijskij-kongress-kardiologov-oktyabr-2018-g.html

http://heartcongress.cardiologymeeting.com/

https://www.escardio.org/Congresses-
&-Events/EuroPrevent

https://www.escardio.org/Congresses-&-
Events/Frontiers-in-Cardiovascular-Biology




KAJIEHOAPL MEPOIMPUATVIN
SCHEDULE OF SCIENTIFIC ACTIVITIES

Event title

86th EAS Congress

5th China Congress on Controversies
to Consensus in Diabetes, Obesity
and Hypertension (CODHy)

2nd World Heart Congress

Asian Pacific Society of
Cardiology Congress

EuroPCR Course 2018

25th Biennial International
Congress on Thrombosis

Heart Failure 2018

24th International Conference on
Cardiovascular and Thoracic Surgery

EndoVascular Hybrid Trauma
and Bleeding Management
symposium 2018

EuroHeartCare 2018

28th European Meeting
on Hypertension and
Cardiovascular Protection

11th International Conference
on Acute Cardiac Care

24th Annual Cardiologists Conference

42nd EWGCCE Meeting

World congress on cardiac
electrophysiology &
cardiac techniques

CSI Frankfurt 2018

SCHEDULE OF SCIENTIFIC ACTIVITIES

Date of the
event

05.05.2018-
08.05.2018

11.05.2018-
13.05.2018

14.05.2018-
16.05.2018
17.05.2018-
20.05.2018
22.05.2018-
25.05.2018
23.05.2018-
26.05.2018

26.05.2018-
29.05.2018

06.06.2018-
07.06.2018

07.06.2018-
09.06.2018

07.06.2018-
09.06.2018

08.06.2018-
11.06.2018

11.06.2018-
12.06.2018
11.06.2018-
13.06.2018
15.06.2018-
17.06.2018

20.06.2018-
23.06.2018

27.06.2018-
30.06.2018

Location

May 2018

Lisbon, Portugal

Shanghai, China

Tokyo, Japan
Taipei, Taiwan
Paris, France
Venice, Italy

Vienna, Austria
June 2018

Osaka, Japan

Orebro, Sweden

Dublin, Ireland

Barcelona, Spain

Tel Aviv, Israel
Barcelona, Spain

Essen, Germany

Nice, France

Frankfurt, Germany

Link to website

https://eas2018.com/

http://www.codhy.com/china/2018/

http://heartcongress.conferenceseries.com/

http://www.apsc2018.tw/

https://www.escardio.org/Congresses-
&-Events/EuroPCR

http://www.thrombosis2018.0rg/index.php?go=inicio

https://www.escardio.org/Congresses-
&-Events/Heart-Failure

http://cardiacsurgery.surgeryconferences.com/

https://healthmanagement.org/c/cardio/
event/endovascular-hybrid-trauma-and-
bleeding-management-symposium-2018

https://www.escardio.org/Congresses-
&-Events/EuroHeartCare

http://www.eshonline.org/esh-annual-meeting/

https://cardiology-2018.isas.co.il

http://annualmeeting.conferenceseries.
com/cardiologists/
https://www.escardio.org/Congresses-&-
Events/Working-group-events/EWGCCE

http://www.cardiostim.com/

http://www.csi-congress.org/index.php
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EBPA3UVCKWIN KAPOWOJIOMYECKU XKXKYPHATT

MNPABUJIA .
HATPABJIEHVIA, PELIEH3VPOBAHVIA V1 OMNYBJTMIKOBAHVIA CTATEW,

HATMPABJISEMbIX B XXYPHAJT «EBPA3VCKUVIV KAPOWOJ1OMYECKWI XKYPHATT»

(cocTaBsieHbl ¢ Y4ETOM «EuHbIX TDEOOBAHWI K DYKOMUCAM, MPELACTABIAEMbIM B OUOMEANLNHCKINE
XYPHasIbl», Pa3PAa00TaHHbIX MEXIYHAPOAHbIM KOMUTETOM PDEAAKTOPOB MEANLNHCKNX XYPHAN08)

«EBPa3NCKNIA KapaANONOrnYecKin XypHasn» ny6nunkyeT ctatbl No BCeM npobnemam 3a60sieBaHNIn BHYTPEHHUX OPraHoB,
a TaKXe N0 CMEeXHbIM npobnemam ¢ ApYyruMu MeSuUUHCKUMU cheunanbHoCTAMU. B nagaHum caenaH akueHT Ha HOBble
BO3MOXXHOCTM NS COBPEMEHHOW AUArHOCTUKM U JIEHEHNS BXXHbIX aCMNEKTOB CepAeYHO-COCYAUCTOMN NaTON0r K, He06X0AUMOA
ANd creuuan3npoBaHHON BpayebHOM NPaKTUKM.

Pepakuns xypHana «EBpasuiickunii Kapauonornyeckuin XXypHan» npuHUMaeT K pacCMOTPEHWIO Nepei0oBble M OPUriHANbHbIE
CTaTbW U MaTepuanbl, KpaTkue COOBLLEHNS, 3aMETKN U3 NPaKTUKK, NEKLMK, 0630pbl, 0TPXKAtOLLNe HOBbIE Hay4HbIe B3rNsdbl,
3HAYMMble pe3ynbTaThl U AOCTUKEHNS (DYHOAMEHTANIbHBIX 1 TEOPETUKO-NPUKNAAHbLIX MCCIeA0BaHMIA B 06/1aCTU KapaMonorumn

11 CMEXHbIX CMeLnanbHOCTEN.

1. MPABUIIA HANPABJIEHWUS! PYKOMUCEN

1.1. Pykonucb ctatby fo/mKHa 6bITb NpefacTaBieHa B
3M1EKTPOHHOM BMAe 1 Ha 6YMa)KHOM HOCUTene, HanevaTaH-
Hon B pepakTope Microsoft Word wpudptom Times New
Roman, uBeT — YépHblil, pa3mep wpndTa — 14 yepes 1,5
MHTEepBaNa Ha OfHOW CTOPOHE MmucYen Gymaryu pasmepom
A4 (210x297 mm) ¢ nonsaMmu 2 CM CO BCEX CTOPOH TeKCTa.

1.2. Bcd pykonuch npecTaBnaeTcs B 0AHOM AOKYMEH-
Te C COOTBETCTBYIOLLMM pacnpefeneHnem B TeKCTe Tabnuu,
WNNIOCTPALMIA, PUCYHKOB W NOANKUCEN K HUM. PekoMeHay-
€TCA UCMO0JIb30BaTh TONbKO O6LLENPUHATLIE COKPALLEHNS 1
u36erartb aHrnoA3bI4YHbIX a66peBmaTyp.

1.3. K pykonucu Heo6xoauMO NPUNOXWUTb Ouuu-
anbHOe HanpasneHue y4pexxaeHus, B KOTOPOM NpoBedeHa
pa6ota. Ha nepBoi CTpaHuLe cTaTby JO/MKHA ObITb BI3A Y
MoAMMCb Hay4HOro PYKOBOAUTENS, 3aBEPEHHAS KPYTIION ne-
4aTbio yupexaeHus. Ha nocneaHeii cTpaHuLe ctatbi OSK-
Hbl ObITb MOANMCK BCEX aBTOPOB.

1.4. Pykonucb CTatbi JO/MKHA BKMOYath: 1) TUTYMb-
HbIl NKCT; 2) pe3tome; 3) KYeBble CNOBA U KONOHTUTYN;
4) BBefieHue; 5) matepuan u Metonpl; 6) pesynbTarbl; 7)
o6cyxaeHue; 8) 6uonuorpacnio. CTpaHnLbl JOMKHbI ObITh
MPOHYMEPOBaHbI.

1.5. Cratbu cnemyet npucbinatb no aapecy: 121552 r.
Mocksa, 3-a Yepenkosckas, 15 a, ®IbY «PKHMK» MuH3-
Apasa Poccuu, 1 anekTpoHHO noyTe: ecj@cardioweb.ru

1.6. Hanpasneuue B pefakumio ctaten, paHee ony6nu-
KOBAHHbIX WJIN HANPaBfieHHbIX B APYrOM XXypHan, He [0-
nyckaercs. Pykonucu, opopMIIeHHbIE HE N0 npasunam, He
paccMaTpuBaroTCs.

2. MPABUNA PELEEH3VIPOBAHUA NYBJIMKALIUA

2.1. Bce npeacraBnsieMble MaTepuasbl PELIEH3NPYIOTCA
1 06CYyXOAKTCA pelakLMOHHOI Konnernen. Pegkonnerns
0CTaBNAET 3a C06OI NpaBo COKpawaTb W PeakTMpoBaTh
pyKonucu.
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2.2. Lenblo peueH3MpoBaHMA NoCcTynarolux B peaak-
LMI0 KypHana marepuanos (nepefoBbix CTaTeil, opuru-
HaNbHbIX CTaTel, 0030pOB, NEKLWA, ONUCAHWIA KIUHWYe-
CKMX W 3KCMEpUMEHTaNbHbIX HAabNI0AEHNA 1 p.) ABNAeTCS
00beKTMBHAA OLeHKAa UX COAepxaHus (Uenen, MeTonos,
MOMYYEHHbIX PE3YyNbTaToB U 06CYXXAEHUS UX B CBETE COBpE-
MEHHOro COCTOAHMSA BOMPOCA).

2.3. (CtaTbM HanpaBnstOTCA HA PELEH3U CheLu-
anucTam, 3aHuMarLWmMmesa npobnemaTnkomn, 0HOUMEHHO
Unu 6IM3KOI C BONPOCAMM, U3faraemMbimMi 1 06CYyXaae-
MbIMU aBTOPOM (aBTOpPaMu) peLeH3npyemoi ctatbu. [ng
NpOBeAEHNS PELEeH3NPOBAHUA PYKOMMUCEN CTaTen B Kade-
CTBE PELEH3EHTOB MOTrYT NPUBIIEKATbCA KAk YNeHbl peaak-
LIMOHHOW Konnernn/pefakLMoOHHOr0 COBETa XypHana, Tak
1 BHELUHWE PELIeH3eHTbl — BbICOKOKBANUMULNPOBAHHbIE
Y4eHble 1 NPU3HaHHbIE CreuuanncTbl, obnagatouime npo-
(beccuoHanbHbIMKN 3HAHMAMK W OMNbITOM PaboTbl N0 Tema-
TUKE PeLeH3npyeMbIX MaTepmanos, U UMELOT B TeYEHe no-
crnegHux 3 net ny6nmkauum no TeMaTMKe peLeH3npyemoii
cTaTbu. B cnyyae ecnu ctatbs KacaeTcs LWKMPOKOro cnekrpa
BOMPOCOB, PeLeH3UPOoBaHWe OCYLLECTBNAETCA OONbLUUM
YMCNOM PELEH3EHTOB, YEM OJIMH.

24. PeueH3MI0 PeLEeH3eHTbl HanpaensAT B peaakuuto
XKYpHana, U oHa paccMaTpuBaeTcs Ha 0YepedHOM 3acea-
HUW pefakLMOHHON KONJIErun C NPUHATUEM PeLLEeHwit: a)
0 L,enecoobpasHoCcTyM nybnmkauuu cratbu; 6) 06 0TKase B
nyonuKaumy cTatbil, MOTUBMPOBAHHOM Ha OCHOBE 3aKNH0-
YeHMS peLieH3eHTa 60 Ha OCHOBE BbIBOMIOB YJIEHOB pefl-
KOJIferuu; B) 0 He06X0AMMOCTY NepepaboTku (4opaboTKm)
CTatbil B COOTBETCTBMU C 3aMe4yaHMsMU peLeH3eHTa (pe-
LLeH3EHTOB) M YNIEHOB PeAAKLIMOHHON KONeruu.

25. Pepakuma Hanpasnser asTOpaM MPeACTaBNIEHHbIX
MaTepuanos KOMuu peLeH3nin UM MOTUBMPOBAHHDINA 0TKa3, a
TaKxe 0643yeTcs HanpaenATb KONUM peLeH3nin B MuHucTep-
CTBO 06pa30BaHus 1 Hayku Poccuiickon ®efepavun npu no-
CTYNNEHUN B PeAakLMio M3naHns COOTBETCTBYIOLLEr0 3anpoca.
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2.6. PeueH3nKn xpaHATCA B N3aTeNbCTBE U B peakuum
n3JaHns B TeYeHMe 5 fieT.

2.7. Ctatby, NONy4MBLINE NONOXKUTENbHbIA OT3bIB pe-
LLeH3eHTa (PeLeH3EHTOB) M MPUHATLIE K NeYaTn peLleHnem
pedakLUMOHHOW KONMerun, BKKYAKTCA B COCTaB 04Yeped-
HOr0 BbINYCKa XXypHana v HanpaensloTca B U34aTenbCTBo,
BbIMYCKAKOLLIEE XypHar.

3. MPABWJIA 0OPMIEHUSA PYKOMMNCEN

3.1. 06wmwe npasuna

TUTYNbHBIA NUCT (BCE HA PYCCKOM M aHrNIMACKOM A3bIKaX)
AOJKEH COfepXarb:

1) HasBaHue CTaTbW, KOTOPOE AOMKHO ObITb MHADOP-
MaTUBHbIM 1 JOCTATOYHO KPaTKNUM;

2)  (bamunuu, MMeHa U O0THeCTBa MOSIHOCTHIO, MECTO
paboThl, NOYTOBbLIN aAPEC W MHAEKC, Y4EHOE 3BaHUeE, CTe-
NeHb, JOKHOCTb, E-mail n TenedoHbl BCex aBTOpOB (Tak-
€ YKa3blBaeTCS aBTOP, OTBETCTBEHHbIN 3a KOHTAKTbI C pe-
JaKumen);

3)  MOnHOoe Ha3BaHue y4pexaeHws u oTaena (kade-
Apbl, 1abopaTopun), B KOTOPOM BbINOJSTHAMACHL PabOTa;

4)  KONOHTUTYN (COKpALLEHHbIA 3arosyioBoK) Ans Mo-
MeLLEHNs BBEPXY CTPAHWLL B XypHane.

Pe3tome (Ha pycckoM W aHrMMACKOM A3blKax) AOMKHO
ObITb CTPYKTYPUPOBAHHBIM:

a) uenb uccrefoBaHus; 6) matepuan u MeTofbl; B) pe-
3ynbTartbl; r) 3akntoyeHne. 06bEM peatome A0MKeH 6bITb He
6onee 300-350 cnos. Ha aTtoli e cTpaHuLe NOMeLLA0TCs
«K/1H04€Bble CNI0Ba» HA PYCCKOM M aHTINIACKOM fi3blKax (0T
3 no 10 cnos).

Tekcr.

06bEM OpUrMHANbLHOW CTaTbW HEe JOSKEH MNpeBblllaTh
8-10 MaWWNHONUCHLIX CTPAHWL, KPaTKUX COOOLLEHWUIA U 3a-
METOK W3 NpakTukn — 3-4 ctpanul,. 06bLEM nekuun n 0630-
pOB He A0SHKEH npeBblwaTk 12-15 cTpaHuL, nepea TeKCToM
[0MKHA BbITb aHHOTALWS.

3.2. OpurvHanbHbie cTaTbU AOMKHbI UMETb CREAyo-
LYK CTPYKTYpY:

Beepenue. B HEM (hopmynupyetcs Lenb U Heob6xoau-
MOCTb MNPOBEeHUs WCCNefoBaHWA, KPaTKO OCBELLAeTCH
COCTOfIHME BOMPOCA CO CCbINKaMK Ha Hanbosnee 3Ha4UMble
nyonukauum.

Matepuan u metopbl. [IpUBOAATCA KONMYECTBEHHbLIE U
Ka4eCTBEHHbIe XapakTepucTUKW 6O0NbHLIX (06CnenoBaH-
HbIX), @ TaKXXe YNOMUHAIOTCA BCE METOAblI UCCNeLOBaHUM,
npuMeHABLUMECH B paboTe, BKIIOYAA METOAbI CTaTUCTUYe-
CKoi 06paboTKN AaHHbIX. MMpn ynoMuHaHUK annapatypsl U
HOBbIX JIEKAPCTB B CKOOKaX HEOOXOAMMO YKa3blBaTh NMPOU3-
BOZMTENSA U CTPAHY, rae OH HaXoauTCS.

PesynbTatbl. VX cnegyeT npeactaBndTh B NOrMYeCKON
noCnef0oBaTesIbHOCTU B TEKCTe, Tabimuax 1 Ha pUCcyHKax.
B TeKkcTe He cnefyeTt NOBTOPATb BCE AaHHblE U3 TabnnL u
PUCYHKOB, HaZl0 YNOMWUHATL TOSIbKO Hanbosiee BaXKHble U3
HUX. B pucyHkax He cnefyet ny6nupoBath JaHHbIe, Npu-

BefIEHHbIE B Tabnuuax. BenuyumHbl N3MepeHnii JOMXKHbI
cooTBeTcTBOBaThL MexayHapoaHon cucteme eguuu (CIU).

06cyxpaeHne. Hafo BbIaensaTb HOBbIE W BaXKHbIE acnek-
Tbl PE3yNbTaTOB CBOEr0 NCCIEA0BAHNA 1 MO BOSMOXHOCTH
COMOCTaBNATb UX C AAHHbIMU LPYrux uccnegosareneii. He
cnefyeT NOBTOPATb CBEAEHMS, YXKe NPUBOAMBLUMECH B
paspnene «BeefneHne», n noApobHbIe AaHHble M3 pa3aena
«Pe3ynbTathl». B 00CY)XAEHME MOXHO BKNIOYUTL 060CHO-
BaHHbIE PEKOMEHAALNN 1 KPATKOE 3aKITH0YEeHMe.

Tabnuubl. Kaxaas Tabnuua Ao/MKHA UMETb Ha3BaHue U
NOpsAKOBbIA HOMEP (PAcnonoXeHne Hag Tabnuuei), cooT-
BETCTBYIOLLWIA YNOMUHAHWIO €€ B TeKCTe. Kaxkabln cTonoel
B TAGNULIE [0OMKEH MMETb KPaTKMIA 3aronoBoK. Bce pasb-
SICHEHMS, BKIHOYas pacluncpoBKy ab6peBmuaTyp, Hago pas-
MeLlaTb B CHOCKAx. YKa3blBaiiTe CTaTUCTUHECKME METOAbl,
NCNONb30BaHHbIE AN NpPEeACTaBNeHUs BapuabenbHOCTM
AaHHbIX 1 JOCTOBEPHOCTI pasfinyuii.

Mopnueu k wunniocTpauuam. [leyataroTcs Henocpea-
CTBEHHO NOJ PUCYHKOM. [10ANNCH K KOXXAOMY PUCYHKY CO-
CTOMT 13 ero Ha3BaHUsA W «fiereHfbl» (00bACHEHMS YacTeil
pUCYHKa, CUMBONOB, CTPESIOK U Lpyrux ero getanen). B
noanucax K Mukpodpotorpadpmsam Hajao ykasblBaTb CTe-
NeHb YBENNYEHMS.

Wnntoctpauum (pUcyHKM, amarpammbl, ¢ootorpacumn) He
LOMKHbI ObITb NEPErpyXXeHbl TEKCTOBbIMM Haagnucsamm. Mo-
MUMO PacnonoXeHns UNNOCTPALMIA B TEKCTE BCE PUCYHKM
LOMKHbI 6bITb B 3N1EKTPOHHOM BUAE OTAENbHbIMM (haiinamm
(jpea, tiff, pdf).

bubnuorpaciua (cnucok nutepatypbl). Kaxabii nctoy-
HUK NeyaTaeTcs C HOBOW CTPOKW NojA NOpsiAKOBbIM HOME-
pom. B cnncke Bce paboTbl NEPeHUCNAOTCA B NOPAAKE LK-
TUPOBAHNA (CCbINOK Ha HUX B TEKCTE), a He No andaButy
thamunuii nepBbix aBTOPOB. [Py yNOMUHAHUM OTAENbHbIX
thamunuii aBTOPOB B TEKCTE UM AO/MKHbI NPEALLIECTBOBATL
UHULMAnNbI (bamMnuanm NHOCTPaHHbIX aBTOPOB NPUBOAATCA
B OPUrMHANBHOW TpaHCKpunuum). B TekcTe cTaTbn 6U6NU-
orpaumyeckne CCbinkn aaloTca apabekumu uudpamu B
KBafpaTHbIX CKOOKax. B cnucok nutepaTypbl He PEKOMEH-
AYeTCs BKMYaTb ANCCEPTALMOHHbIE PaboThl, TaK Kak 03-
HaKOMJIEHME C HUMW 3aTPYAHUTENbBHO.

3a MpaBWNbHOCTb MPUBELEHHbIX B NIUTEPATYPHbIX Cu-
CKax [JaHHbIX OTBETCTBEHHOCTb HECYT aBTOpbI. ECn B niuTe-
paTypHOM CCbINKE AONYLLEHbI SBHbIE HETOYHOCTU, UMM OHA
He YNOMUHAETCS B TEKCTE CTaTbM, peAakuus 0CTaBnseT 3a
c0060i1 NPaBO UCKIKYMTb €€ U3 CNMCKa.

C Lenblo NOBbILIEHUS LMTUPOBAHMS aBTOPOB B XXYypHane
NPOBOANTCA TPAHCNUTEPALUMS PYCCKOA3bIYHBIX UCTOYHM-
KOB C MCMONb30BaHMEM 0(PULNANbHBIX KOAWPOBOK B Cle-
AYIOLLEeM NOPSAKE: aBTOPbI M HA3BaHME XYpHana TPaHCcnn-
TEPMPYIOTCA NPY NOMOLLW KOLMPOBOK, a Ha3BaHWe CTaTby
— CMbICNoBaa TpaHcnuTepauns (nepesog). Mpu atom xe-
nartefibHo, 4T06bl (DaMUAUN W UHULMANLI aBTOPOB OblNK
HanucaHbl TaK, Kak aBTOpP YXX& LUMTUPYETCS B aHrNIACKOM
BapMaHTe, 4T0Obl He 6bIN0 MyTaHUUbI. ECnn TpaHcnuTepa-
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LS He COBMAAaAeT C TAKUM HanucaHuem, pamnnnm nonx-
Hbl ObITb UCMPABJIEHbI HE NO TPAHCNUTEpALMN.

3.3. [llopspok cocTaBNeHNs cnMcKa nuTepaTypbl:

a) aBTop(bl) KHUMW UK cTaTbi; 6) HA3BaAHME KHUMM WM
CTaTbl; B) BbIXOAHbIE AaHHbIe. [1py aBTOPCKOM KOMEKTIBE
[0 4 4enoBeK BK/KYMTENbHO YNOMUHAKOTCA BCE aBTOPbI (C
WHMLManamm nocne gamununin), npu 601bWNX aBTOPCKUX
KOMNEKTMBAX YNOMUHAIOTCA TPU NepBbIX aBToOpa U [06aB-
NAETCH «U COABT.» (B MHOCTPAHHOW nutepatype «et al.»). B
HEKOTOPbIX CMy4yasX B Ka4ecTBe aBTOPOB KHUI BbICTyNaT
NX pefakToOpbl U COCTABUTENN.

B 6ubnuorpadn4eckom onucaHuu KHUrm (nocne ee Ha-
3BaHWA) NPUBOAATCA FOPOA (rAe OHa u3paHa), nocne Ago-
eT04MSA Ha3BaHWe M3AATeNbCTBA, NOCNe 3anATON — rof u3-
Aanus. Ecnu cebinka gaétesa Ha rmasy M3 KHWMW, CHavana
YNOMMHAKTCA aBTOPbI, 3aTEM Ha3BaHWeE rNaBbl, Yepe3 OfHY
KOCYH0 NUHUI0 — Ha3BaHME KHWUTK, Yepe3 OJHY KOCYH — OT-
BETCTBEHHbIE PEJAKTOPbI 11 Aanee BbIXOAHbIE AaHHbIE.

B 6ubnuorpaddnyeckoM OMUCaHMWU CTaTbl W3 XypHana
nocne TOYKK NPUBOANTCS COKPALLEHHOE HA3BaHME XypHana
(AN MHOCTPaHHbIX U3[AaHUIA) U NOSIHOE Ha3BaHWe Ans pyc-
CKOR3bI4HbIX XYPHANOB, Yepe3 TOYKY — rof, N3aaHus, Yepes
TOYKY C 3anAToil - TOM 1 Homep (B CKO6Kax), nocne ABOe-
TOYMS — HOMep NepBOIi U nocnefHei (Yepes geduc) crpa-
HuUbl. Hanpumep: ABTOpbI. Hazsanwe wsganus. [og,Tom
(Homep).cTp.-cTp. MNocne nepeBOAHON BEPCUN PYCCKOA3bIY-
HOI CCbITKN yKa3blBaetcs [in Russian].

Mo TpeboBaHMUID MEeXAyHAPOAHbIX 633 AaHHbIX B KOHLIE
AHrNOA3bIY4HON W PYCCKOA3LIYHOM (rOe MMeeTtcs) nuTe-
PaTypHOW CCbINKM HEO6X0AMMO NPOCTaBUTH LU POBON
naeHTuukaTop o6bekta — uHaekc DOl — ans noBbILLEHMA
BOCTPEOOBAHHOCTM W LUTUPYEMOCTM Hay4HbIX paboT.

Cnncok nutepaTypbl AOMKEH COOTBETCTBOBATL (hopMa-
Ty, peKoMeHayeMoMy AMepuKaHcKoi HaumoHanbHoit Op-
raHusaumen no NHdopmauuoHHbim ctangaptam (National
Information Standards Organisation — NISQ), npuHsaTo-
my National Library of Medicine (NLM) ans 6a3 faHHbIX
(Library’s MEDLINE/PubMed database) NLM: http://www.
nim.nih.gov/citingmedicine. HazBaHns 3apy6exxHbIxX nepu-
OANYECKNX N3OAHUA MOXET ObITb NpPeacTaBeHbl COKpa-
LLIEHHO, MX MOXXHO Y3HATb Ha caiiTe U3aaTeNnbCcTBa Moo B
cnucke abopesmatyp Index Medicus. HazsaHus poccuii-
CKMX U3[AHUIA HA aHFNNIACKOM 3blKe HE06X04MMO NncaThb
MONHOCTbI 663 COKPALLEeHMS ANs 00ECNEYEHNs LUTUPOBA-
HUS B MEXAYHAPOLHbIX 6a3aX JaHHbIX.
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